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VIETNAM TO ZWORYKIN 


IETNAM, the name that came into Western use in 

1946 to designate the eastern part of Indochina (q.v.). 

It stretches from the borders of China (Yünnan Prov- 

ince) on the north to the delta of the Mekong River 

in the south and includes the former Cochin China, 
Annam, and Tongking. Vietnam ("Southern [Country of the] 
Viet [People]") was subdivided in 1954 into North Vietnam and 
South Vietnam, separated by a border along the Ben Hai River at 
about latitude 17? N. 

The Democratic Republic of Vietnam, or North Vietnam (Viet- 
Nam Dan-Chu Cong-Hoa), is governed by the Communist Viet- 
Nam Dang Lao-Dong (Vietnamese Workers’ Party). Area 61,293 
ps; (158,750 sq.km.). The administrative capital is at Hanoi 

q.v.). 

The Republic of Vietnam, or South Vietnam (Viet-Nam Cong- 
Hoa), at first a constitutional monarchy, became a republic in 
1956. Area 66,897 sq.mi. (173,264 sq.km.). The capital is at 
Saigon (q.v.). 


PHYSICAL GEOGRAPHY 


_ About 1,000 mi. (1,600 km.) from north to south, Vietnam is 
in places scarcely 25 mi, (40 km.) broad. North Vietnamese land- 
forms consist of: (1) mountains of igneous rocks aligned north- 
west-southeast, often bare and traversed by incised rivers with 
steep profiles; (2) south of the Red River, massive limestone and 
Crystalline rocks forming broken mountains, and poor, little- 
traversed country similar to Yünnan; (3) farther south, part of 
the Chaine Annamitique (Truong-Son mountain chain), reaching 
8,000 ft. (2,400 m.) and close to the sea, which presents a major 
Obstacle to overland contact between the coast and the Laotian 
Mekong; (4) small.coastal deltas (lined seaward by dunes) built 
by short torrential streams, fertile and intensively farmed though 
isolated from one another by eroded, unpeopled hills; and (5) en- 
Closed by steep edges of the above features, the alluvial Red River 
Delta lowland adjoining the broad Gulf of Tongking. The Red 
River has a very irregular regime, Its distributaries tend to raise 
their beds by sedimentation and then break their levees, flooding 
the countryside. The distributaries divide from Hanoi, the west- 
ernmost carrying the greatest discharge. The northern delta is 
built by several short rivers from South China whose mouths silt 


more slowly than that of the Red River does. 

The landforms of South Vietnam consist of: (1) the Southern 
Mountain Plateau (P.M.S.), fanning out from the Chaine An- 
namitique massif; (2) enclosed isolated coastal deltas; and (3) the 
vast Mekong Delta. 

Lying wholly within the tropics, all Vietnamese lowlands enjoy 
warm, moist, frost-free weather, permitting as many as three crops 
a year in parts of Tongking. The country's high hinterland ex- 
poses its plains to cool, dry winters with prevailing northeasterlies 
that bring cool rains to the coastal plains. In summer, southwest- 
erlies bring equatorial rains, particularly near the Mekong Delta, 
and cause droughts in the hill-girt coastal plains of Annam. Dam- 
aging typhoons sweep in from the east irregularly between July and 
November, bringing torrential rains. Such rains and the smallness 
of most Vietnamese drainage basins induce catastrophic fluctua- 
tions of river levels. At Hanoi the Red River has levels of about 
27 ft. (8.2 m.) from June to October and less than 9 ft. (2.7 m.) 
from January to May. The Mekong (q.v.), less erratic by reason 
of its great length, regularly inundates South Vietnam with 15 ft. 
(4.6 m.) of water, to which the whole technique of wet farming has 
to be adjusted. (See also InpocH1NA: Physical Geography.) 


HISTORY 


Vietnam has been a unified state within its present boundaries 
since 1802, when Emperor Gia-Long, having defeated the northern 
Le dynasty (see below), reunified the country for the first time 
since 1613 and gave it its present name. The French division of 
Vietnam into Tongking, Annam, and Cochin China in 1885 was not 
long-lived enough to destroy national consciousness. The “Viet- 
nam” (meaning “people of the south”) were commonly known 
earlier as Annamites. They formed the most numerous single 
community on the Red River Delta, through the east coast em- 
bayments, and in the Mekong Delta. For many centuries they 
extended and pioneered beyond their early kingdom of Annam. 

The chronicles of modern Vietnam are those of three earlier 
political entities: (1) Nam-Viet (“Southern Land"), the early 
Vietnamese kingdom in South China and the Red River Delta; (2) 
Annam (“‘Pacified South"), its name under Chinese occupation 
from 111 B.C. to A.D. 938, which was often attached to it later in 
Western accounts; and (3) Cochin China (from Cao Chen-chin, 
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the Chinese name for the Cham kingdom in the south), which 
Westerners gave to South Vietnam after 1613. Tongking (after 
Dong Kinh, Vietnamese for *Eastern Capital") became the name 
of the Le's northern kingdom after 1613, in Western sources. 
Archaeological work by the École Francaise d'Extréme-Orient 
in Hanoi demonstrated that Negrito-type people inhabited caves 
in North Vietnam in the early Neolithic Age. Bronze Age cul- 
tures came with Mongoloid people, the Dongsonians, who entered 
Vietnam from the north, thrusting back to the hills some com- 
munities anthropologically resembling Indonesians or Polynesians. 
Diggings have shown that iron weapons appeared during the first 


few centuries A.D. The dominant 
cultural group was that of Han 
Mongoloids, probably organized 
in clans like those still to be found 
in eastern Tibet and southern 
China, spread through the Red 
River Delta. They transformed 
it by growing rice (well suited 
to the tropical deltaic lowlands) 
in the process of pioneering 
and economic expansion which 
spread from north to south 
throughout the Far East follow- 
ing the adoption of rice as a staple 
item of diet. Economic expan- 
sion southward meant a great in- 
crease of power arising from the 
high yields of the rice plant and 
enabled chieftains to support sub- 
stantial armies, The process led 
to a kingdom centred in Tong- 
king, which was repeatedly at- 
tacked by tribesmen such as the 
Thais from the west and the Mon 
and Miao (Meo) from Kwang- 
tung to the north, 

Chinese Supremacy.—In 
time, the delta kingdom attracted 
the attention of the more power- 
ful Chinese Empire, concerned 
with preventing the growth of a 
too strong state on its southern 
border and also with acquiring 
a privileged trading position in 
Indochina, which was one stage 
on the routes to India and, later, 
to the Mediterranean. At other 
times China wanted Tongking. 
and Annam as a viable buffer 
between it and the “barbarians” 
in southeast Asia. Within this 
complex developed the first king- 
dom in the Red River Delta, from 
which a steady spread southward 
brought the early Vietnamese into 
touch with Hindu civilization in 
colonies along the Mekong River 
and on the Tonle Sap (Great 
Lake). 

Vietnam, though far from the 
main centres of Chinese civiliza- 
tion, from the 3rd century B.C. 
was brought into the orbit of im- 
perial Chinese military and naval 
power and subject to the ad- 
ministrative system, whose civil 
service and character-language 
extended over all eastern Asia. 
As early as 207 (or 208) B.C. a 
Chinese general, originally im- 
perial delegate to the Red River 
Delta, had declared himself king of Nam-Viet, the first of several 
similar states which formed and re-formed over the next 2,000 
years. Under the Han dynasty, this independence was subdued by 
the Chinese army, and from 111 s.c. Nam-Viet was reincorporated 
into imperial China as a province (Giaochi). The small, separate, 
rice-growing bays along the coast farther south became loosely 
associated in the late Han period as Annam. 

The extent of these early states can be relatively well defined 
because of references in Chinese chronicles (such as the correspon- 
dence between the Chinese emperors and Vietnamese kings, 257- 
111 Ec.) about this fringe of the empire. The Red River Delta and 
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Annam were from the beginning strongly influenced by the Chinese. 
The coast south of about latitude 13° N was the outpost of Hindu 
civilization and nucleus of the kingdom of Champa, which had a 
seagoing economy, trading tropical spices, ivory, and aloes with 
contacts as far away as Java and westward to India and the Middle 
East, The Cham kingdom included several coastal city-states 
which had south Indian names such as Indrapura (Tourane or Da 
Nang) and Vijaya (Qui Nhon). Though Champa lasted in some 
form for a millennium, it was steadily under pressure from Nam- 
Viet and from China, shifting its capital farther south, and finally 
being overrun by Annamites in the late 15th century. Thereafter 
its culture was swamped by one of Chinese origin, and its peoples 
gave way before the advance of Annamites and Tongkingese. (See 
further CHAMPA.) The Mekong Delta, on the other hand, be- 
longed to the pre-Angkorean Hinduized kingdoms of Fu-nan (Fou- 
nan) and Chen-la (a.p. 225-630), which were succeeded by Cam- 
bodia (g.v.). It remained Cambodian until conquered by the 
Vietnamese between 1698 and 1757. About 600,000 Cambodians 
(Khmer Krom) still live in South Vietnam. 

For centuries the Vietnamese states appear in Chinese records as 
politically restless. Sometimes there were risings against the Chi- 
nese; more commonly, imperial viceroys set themselves up as local 
kings. These incidents were always followed by military action 
from the north to restore the states to vassal status. Thus anarchy 
or oriental feudalism was more apparent than were the unifying 
effects of the Chinese written language and administration. The 
era of dynasties (Ngo, Dinh, and earlier Le) had its beginnings 
about A.D. 938, At times the dynasties maintained the integrity 
of Nam-Viet for a century or so (e.g., the Li or Ly in the 11th-13th 
centuries and the Tran in the 13th-14th, during which time a 
powerful Mongol invasion was repelled). In the 15th century, 
when Chinese rule was temporarily reestablished, the strong Le 
family evicted the Chinese administrators, overwhelmed Champa 
to the south, and established an administration run on Chinese 
lines and using Chinese writing. 

The Posterior Le Dynasty.—Aíter the conquest of Champa 
in 1471 by Le Thanh-Ton (1460-97), the greatest of the Le em- 
perors, Nam-Viet people (Annamites) firmly occupied areas to 
the south which had been Cham but were little developed because 
of the Cham people’s prime concern with seaborne trade. Le 
Thanh-Ton was succeeded by a series of weak rulers, and from the 
mid-16th century, though the Le dynasty was still theoretically 
supreme, real power was shared between two families, the Trinh in 
the north and the Nguyen, with their capital at Hue, in the south. 
By 1613 the cleavage between the two had become so acute that 
the southerners built two walls across the plains of Dong Hoi (at 
latitude 18° N) to the jungle, sealing off the north until 1802. 
After the division, Western sources referred to the northern king- 
com as Tongking and to the south as the kingdom of Cochin 

hina. 

European Missions.—Such was the situation when Europeans 
began to be interested in the country. Their contacts had been 
only casual in the 16th century, the time of the first Portuguese 
and Spanish visits. Dutch and English merchants set up depots 
in Hanoi and French Catholics started missions in the 17th cen- 
tury. France tried to offset its late arrival in the Far East by 
extensive proselytizing, The missionary Alexandre de Rhodes 
(1591-1660) devised the first romanization of the Vietnamese lan- 
guage (Annamite as it was then called); education through this 
medium, by almost eliminating the Chinese script, was a stimulant 
to nationalism, emphasizing the distinctiveness of Vietnamese. 
Missionaries had such an effect in Vietnam that the territory still 
has a population of about 2,000,000 Catholics, most of whom now 
live in the south. 

Early French Period.—The continuing Trinh-Nguyen rivalry 
was temporarily eliminated when both families were deposed in the 
Tay Son rebellion (1773-77). But Prince Nguyen Anh, assisted 
by French officers led by P. J. G. Pigneau de Behaine (1741-99), 
reestablished himself, and in 1802 became the first of his line to 
be emperor of Vietnam, assuming the title of Gia-Long; his capital 
was at Hue. Even at this date the emperor sought and received 
formal investiture by the emperor of China. 


Vietnamese converts to Christianity under Gia-Long’s succes- 
sors were persecuted because they seemed to threaten royal au- 
thority. The attack on Christians increased while France was 
preoccupied with revolution and the Napoleonic Wars. Between 
1827 and 1858, 130,000 of them were killed. In 1858, however, 
when other European states were carving spheres of interest in 
the Far East, the emperor Napoleon III initiated a policy of expan- 
sion by demanding that the emperor of Vietnam, Tu-Duc, reverse 
his anti-Christian policies, A Franco-Spanish naval expedition 
under Vice-Adm. Charles Rigault de Genouilly went to Vietnam. 
At that distance a campaign was logistically difficult, and Rigault’s 
initial conquest of Saigon in 1859 was followed by a siege of that 
city by the Vietnamese which continued until French reinforce- 
ments arrived in 1861. The Franco-Spanish-Vietnamese treaty of 
1862 ceded the south to France. Naval pressure along the Mekong 
followed, and by 1867 the French had established control of the 
lightly populated, swampy Trans-Bassac area, Francis Garnier 
explored the Mekong Valley in expectation that it might prove as 
spectacular a trading hinterland for Saigon as the Yangtze was for 
the European trading community at Shanghai. It was for that 
reason that the French concentrated then on Cochin China rather 
than on the north, chief target of previous foreign approaches. 
When it became clear that the population and the economic po- 
tential of the Mekong hinterland were very limited, French interest 
turned again to the older, intensively cultivated, and densely popu- 
lated north, where market possibilities were far greater. 

Heading “a mission of inquiry” into friction between Tongking 
and French merchants, Garnier took Hanoi but was killed (1873) 
in a grueling Red River Delta campaign that foreshadowed the 
elusive guerrilla war the French faced after World War II. In this 
first Tongking campaign the French were fighting Chinese mer- 
cenaries, known as the Black Flag Society, called in from Yünnan 
by the Vietnamese. The Garnier campaign was really indetermi- 
nate, since the French finally yielded territory conquered in the 
north and the emperor Tu-Duc accepted French direction of his 
policy and conceded trading rights, particularly in Yünnan tin and 
medicines. In this way France acquired protector status over 
Vietnam by the Treaty of Saigon (1874). 

In 1880 Tu-Duc attempted to reestablish Vietnam under the 
tutelage of China and enlisted the Black Flag Society to disrupt 
French trade in the north, The French embarked on yet another 
campaign, retaking Hanoi in 1882 and besieging the royal capital 
at Hue. A further treaty in 1883 obliged the new emperor, Hiep- 
Hoa, and his successors to accept the French protectorate. Once 
more, however, Vietnam appealed to its traditional suzerain, China, 
for help against further French encroachments. China sent troops 
into North Vietnam, and hostilities between France and China 
broke out on May 19, 1883. The result was a difficult campaign 
in the Sino-Vietnamese border area. It was only when China re- 
nounced all its claims over Vietnam by the Treaty of Tientsin 
(June 9, 1885) that France came into undisputed possession of all 
of Vietnam. 

Indochina Period.—From that time until well into the 20th 
century the history of Vietnam (comprising, together with Cam- 
bodia and Laos, French Indochina) was largely that of the French 
seeking to consolidate the territory into a union under a central 
government, notwithstanding the many centuries through which 
its component parts had remained distinct and separate. Unifica- 
tion began when in 1887 a governor-generalship was created for 
all these territories. In 1898 it was decreed that there should be a 
common budget and unified administration of public works, which 
was vital for building roads and railways to help weld the territories 
together. Thereafter a railway network was constructed providing 
a physical and economic tie between North and South Vietnam 
which had never previously existed, augmented later by a coastal 
road network. A Conseil Supérieur de l'Indochine was estab- 
lished in 1898 to coordinate affairs in the territories; it was re- 
placed in 1914 by a Conseil de Gouvernement de l'Indochine with 
wider power, supplemented in 1928 by the Grand Conseil des 
Affaires Economiques et Financiéres de l'Indochine to advise on 
consolidating and coordinating budgetary issues. The territories 
of Indochina retained separate forms of representation in France 
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apart from membership of the governing conseil in Indochina. 

The three territories comprising Vietnam, which at the beginning 
of World War II consisted of Annam, Tongking, and the French 
colony of Cochin China, had considerable internal autonomy. 
Cochin China had its own governor and elected Colonial Council 
and sent its own representative (elected by the French citizens of 
the colony only) to the Chamber of Deputies in Paris. Annam 
remained under its emperor with his own Council of Ministers, 
which acted under French protection and was presided over by a 
French résident supérieur. Annamese affairs were administered 
by the emperor, who sent one delegate to the Conseil Supérieur des 
Colonies in Paris. In Tongking, a dominion of the emperor of 
Annam, the administration was similar to that of Annam and had 
its own People's Council; Tongking also sent a delegate to Paris. 
Hanoi, Haiphong, and Tourane (Da Nang), were separately ad- 
ministered municipalities with elected city councils. Throughout 
Vietnam, French legal principles applied and the higher judiciary 
were French. 

Nationalism.—More than in any other Indochinese state, na- 
tionalism became a feature in 20th-century Vietnam. The first 
rising of nationalists occurred in Tongking in 1908, and thé move- 
ment was intensified after World War I, when it became an in- 
creasingly serious problem for the French administration. Because 
the parts of Vietnam had differing constitutions, nationalism took 
varied forms. In Annam the emperor and his aristocracy were 
the focus round which national feeling developed. In Tongking— 
where the royal house meant less and where there was a tradition 
of anarchism, secret societies, and “Black Flags" from across the 
border—nationalism had always had a revolutionary tinge along 
the lines of the Chinese Kuomintang, The tremendous problem of 
excessive rural population and long-overdue land reforms added a 
touch of bitter desperation. In Cochin China—where pioneering 
and agricultural expansion had eliminated relics of the feudal 
aristocracy and where the colonial system was more democratic, 
in the French manner—the nationalism was less bitter, more in- 
formed, and channeled into normal political activities. Tongking 
had two extreme nationalist parties, the Nationalist Party of Viet- 
nam and the Communist Party. The latter had been established 
in 1930 by Nguyen That Thanh (alias Nguyen Ai Quoc), who later 
changed his name to Ho Chi Minh (g.v.). His party expanded in 
1931 by absorbing several small groups and taking the wider title 
of Indochinese Communist Party. 

The French acted severely against the nationalist parties. As 
a result they broke up or went underground, a condition in which 
the Communist section flourished and soon outnumbered all other 
anti-French groups, particularly in the north. A further reaction 
to party repression was a great increase in the spread of Cao Dai, 
a broadly based faith combining Catholic, Buddhist, Taoist, and 
Confucian religious ideas, with organization and control like that 
of a political party. Though the Cao Dai split and regrouped 
in a way confusing to outsiders, it seemed to suit the Vietnamese 
temperament; it had 1,000,000 adherents by 1939 and 1,500,000 
in South Vietnam alone by 1954. Particularly strong in the south, 
Cao Dai had its own pope and clergy and used Tay Ninh as its 
main headquarters. Another politico-religious sect, the Hoa Hao, 
its simple Buddhism very attractive to the poor Mekong Delta 
peasants, emerged in 1939. 

Thus at an early stage widely differing nationalist movements 
marked a separatism between North and South Vietnam, the 
north being dominantly Communist-nationalist, the south often 
being semireligiously nationalist. In addition, local groups of the 
traditional French political parties (Radicals, Socialists) and even 
Freemasons were active. Over bitter opposition from officials as 
well as from the “regular” Communists, Trotskyists were repeat- 
edly elected to the Saigon City Council and the Cochin China Co- 
lonial Council. 

World War IL.—As a result of events in metropolitan France 
and the conflict between the Free French and the Vichy govern- 
ment (see France: History), the French in Indochina were di- 
vided. Vietnamese politicians played these against one another 
and the Japanese against both. In 1940 a Vichy admiral, Jean 
Decoux, became governor-general in Vietnam. Isolated from 
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Allied help and attacked by the Japanese in September 1940, he 
was ordered by Vichy to stop fighting and to maintain an appear- 
ance of cooperation with the Japanese. The pro-Japanese govern- 
ment of Thailand took advantage of the isolation of Indochina to 
attack it late in 1940. By the Tokyo Arbitration Treaty of 1941, 
Decoux was forced to surrender parts of Cambodia and Laos to 
Thailand, Encouraged by French weakness, the Communists rose 
against the French in Cochin China in 1940 but were rapidly 
crushed, But the Japanese now used their bases in Tongking for 
their campaigns in southern China and other bases in South Viet- 
nam for attacking Malaya and Burma. 

During 1941, when considerable underground activity against 
the Japanese was promoted by the Allies, the Vietnamese Com- 
munists founded the Vietnam League for Independence (Viet- 
Nam Doc-Lap Dong-Minh Hoi) in neighbouring South China, os- 
tensibly a coalition of nationalist groups and commonly called 
the Viet Minh. The Japanese formula, “Asia for the Asians,” 
also stimulated Vietnamese nationalism. 

In March 1945 the Japanese, with their defeat at hand, attacked 
the French troops, interned the French civilians, and on the 11th, 
proclaimed Vietnam an independent state under Emperor Bao 
Dai. The nationalist regime, tainted for its collaboration with the 
Japanese, was easily overthrown by the incoming Viet Minh on 
Aug. 24, 1945. The emperor abdicated in favour of the revolu- 
tionary regime of Ho Chi Minh, becoming its “supreme adviser.” 

The Potsdam Agreement (1945) between the Allies had allo- 
cated to the Nationalist Chinese Army and to the British Southeast 
Asia Command the responsibility for taking over from the Japa- 
nese in the north and south respectively. Before these Allied mili- 
tary forces could arrive, however, the Viet Minh, led by Ho Chi 
Minh, proclaimed the “Democratic Republic of Vietnam" on Sept. 
2, 1945, and began to function as the provisional government. 
Both town and country were at the time an administrative vacuum 
and harried by brigands. British and Chinese soldiers arrived in 
the face of these domestic difficulties, but they were reluctant to 
engage the Viet Minh partisans. In Saigon, the British general re- 
fused to negotiate with representatives of the Democratic Republic 
and rearmed the interned French. This resulted in the outbreak 
of guerrilla fighting throughout South Vietnam. 

Incoming French troops relieved the British in early 1946 in 
the south, In the north, an accord between France and the Demo- 
cratic Republic of Vietnam (DRV) of March 6, 1946, permitted 
the return of a limited number of French troops over a five-year 
period; but arriving French forces were obstructed by the Chinese 
at Haiphong, the latter being apparently reluctant to leave their 
traditional Vietnamese buffer area. In the March Franco-Viet 
Minh accords, the French recognized the DRV as a free state 
within the Indochinese federation and the French Union, having 
its own legislative body, army, and finances. The convention was 
to be ratified by a national referendum and was subject to the 
cessation of local hostilities and the safeguarding of French prop- 
erties. Differences between the French and the Viet Minh ap- 
peared, however, almost as soon as the convention was signed, par- 
ticularly regarding whether or not Cochin China (where the French 
had set up a provisional government) was to be included in the 
DRV. 

At the Fontainebleau Conference which opened in July 1946, 
the status of Cochin China still could not be agreed upon. 
modus vivendi was signed between Ho Chi Minh and the French 
colonial minister, Marius Moutet, on Sept. 14 in Paris, but no 
substantive issues had been resolved. In the meantime, Adm. 
Georges Thierry d'Argenlieu, the French high commissioner in 
Indochina, had undercut his own government's policies by further 
pushing along the idea of a separate Cochin Chinese republic. In- 
cidents between French and Viet Minh troops multiplied, with the 
French shelling the North Vietnamese port of Haiphong. 

On Dec. 19, 1946, Viet “Minh forces throughout Vietnam at- 
tacked French garrisons, and the Indochina War began. 

The War of 1946-54.—In 1946 the French held all the chief 
towns of Vietnam. The Viet Minh were strong in the countryside. 
After some months of light military action the French government, 
embarrassed to have a colonial war on its hands, proposed that 
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Annam, Tongking, and Cochin China might, if they wished, form 
a single state of Vietnam having complete internal autonomy 
within the French Union.. Bao Dai, speaking on behalf of local 
nationalists (as opposed to the Communists), agreed to negotiate 
with France on this basis. By early 1948 a provisional government 
of Vietnam, led by Bao Dai, was established which was to control 
all. Vietnam. Many organizations, including the Cao Dai, ac- 
cepted the leadership of Bao Dai at this stage and on this issue. 
He became chief of state in 1949 when the Territorial Assembly 
of Cochin China overwhelmingly voted to adhere to Vietnam. The 
State of Vietnam (Vietnam Quoc Gia) was recognized by the U.S. 
and the U.K. in February 1950. 

The Viet Minh were opposed to the continuation of French 
control. Later in 1949 the revolution in China provided Ho Chi 
Minh with powerful and experienced military aid from the Com- 
munist Chinese government, his forces captured French outposts 
on the Chinese border, and the way was opened for the free move- 
ment of weapons into Vietnam. The resulting pressure reduced 
the French holdings in North Vietnam to the Red River Delta, 
though the French had received increased supplies and support 
from the U.S. By 1952 the U.S. government, considering the de- 
velopments in Indochina to be linked with the war in Korea (1950- 
53), was giving full support to the French, By creating in 1951 
a common front with opposition groups in Cambodia and Laos, the 
Viet Minh became clearly revolutionary, not only in Vietnam but 
in the other Indochinese states. Guerrilla activity was extended. 

During the war, the French government continued to broaden the 
definition of what it would accept as independence in Vietnam. 
s and functions of government were transferred to Bao 
sters, and by mid-1952, after a series of conventions, 
the administration was entirely in Vietnamese hands except for 
the security services safeguarding the French fighting forces. Bao 
Dai laid down a program of national administrative and social 
reforms and made elementary education compulsory. A Vietnam 
army composed wholly of Vietnamese was created in 1949, the 
French assisting it only in training and with equipment. By 1954 
it had 300,000 men enrolled and the State of Vietnam was recog- 
nized by 32 other governments besides the U.S. and the U.K. 

Meanwhile, war activity against 
the Viet Minh continued. The 
French forces could not disen- 
gage, since the national Vietnam 
army was not yet able to take 
over in the restless guerrilla war 
to the north, There communica- 
tions were continually under at- 
tack by the Viet Minh, and non- 
Communist Vietnamese were 
constantly being harassed by 
Viet Minh partisans. The French 
government was increasingly in 
difficulties at home, charged with 
wasting men and materials in 
Vietnam. In 1954 the Viet Minh, 
apparently receiving greatly in- 
creased aid from China, launched 
an unprecedentedly strong force 
against the French Union fortress 
at Dien Bien Phu in northwest 
Vietnam, à strategic point cover- 
ing lines of communication link- 
ing China, Tongking, and Laos. 
This critical point was taken by 
the Viet Minh on May 7, 1954, 
after a siege of 55 days, U.S. at- 
tempts to bring about joint action 
among major Allies failed. 
Meanwhile, an international con- 
ference on Far Eastern problems 
had been in session at Geneva. 
The. Section of the conference 
dealing with Indochina finally 
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(Left) Ho Chi Minh, first president of North Vietnam. 
reflected in river next to wreckage of a highway bridge near the border between North 
and South Vietnam. 
Viet Cong guerrillas out of a captured village. 
soldier being hit during an ambush by Viet Cong guerrillas (1965) 


reached agreement for the cessation of hostilities on July 21. 

Partition.—The Geneva Conference produced an internation- 
ally backed convention agreeing that the Viet Minh and French 
forces should cease fire and withdraw to either side of a military 
demarcation line roughly at latitude 17° N (17th parallel). Dur- 
ing the regrouping, civilians were to be allowed to move to which- 
ever side of the line they wished. An International Control Com- 
mission (ICC) under an Indian chairman and with Canadian and 
Polish members was to supervise the regrouping and also the elec- 
tions; these were to be held by 1956 with the object of estab- 
lishing unity. The Geneva Accords, while looking forward to a 
unified Vietnam, recognized as an interim measure that North and 
South Vietnam were in fact separate administrative units. 

Following these agreements the United States for the first time 
gave direct economic assistance to South Vietnam with the de- 
clared object of “assisting the government of Vietnam in develop- 
ing and maintaining a strong, viable state capable of resisting at- 
tempted subversion and aggression through military means.” In 
return for such aid the government of South Vietnam was to in- 
troduce necessary reforms, In this way the U.S. indicated its 
concern at the continuing instability of South Vietnam, where per- 
sonalities and parties were sometimes reshuffled without produc- 
ing effective government. Powerful local sects (Cao Dai, Hoa 
Hao, etc.), Vietnamese Catholics, and such factions as the Binh 
Xuyen struggled with the formal parties for power positions 
while the machinery of administration was running down. Large 
numbers of refugees moved into South Vietnam when the 17th 
parallel was established as a boundary, straining the administra- 
tion and creating new domestic unrest. 

In 1955 Bao Dai was deposed by a rigged quasi-unanimous vote 
in a referendum and Ngo Dinh Diem became the first president 
of the Republic of (South) Vietnam (Viet-Nam Cong-Hoa). An 
elected constituent assembly adopted an entirely new constitution 
in 1956. In the same year the South Vietnamese government re- 


fused to carry out those provisions of the Geneva Conference that 
elections be held with a view to reuniting the two Vietnams, or 
even to consult with Hanoi as to establishing the modalities for 
holding them. South Vietnam assumed all the functions of Vietnam 
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as a member of certain United Nations specialized agencies, al- 
though both Vietnams, like other divided countries, were blocked 
from becoming UN members. 

The Democratic Republic of (North) Vietnam had become a dis- 
tinctively Communist-type state controlled by the Viet-Nam Dang 
Lao-Dong (Vietnamese Workers’ Party), claiming to be a revolu- 
tionary party upholding Marxist, Leninist, and Stalinist doctrines, 
From time to time it absorbed other groups into the Lien-Viet 
(United Front) and aimed at establishing a "people's democracy" 
closely allied with the U.S.S.R. and China. Though non-Commu- 
nist rump parties exist in North Vietnam, only the Lao-Dong has 
any power, for its chairman, Ho Chi Minh, is president of the 
republic and chairman of the Lien-Viet. The Lien-Viet was reor- 
ganized in 1955 as the Fatherland Front, with the object of secur- 
ing support inside South Vietnam so as to unify the whole coun- 
try. North Vietnam received economic aid from both the U.S.S.R. 
and China, (E. H. G. D.; B. B. F.) 

The NLF.—South Vietnam's failure to normalize economic 
relations with North Vietnam (as was the case between East 
and West Germany) led to increased tensions between the two 
zones, In addition, the Diem regime, after a promising early start, 
became increasingly authoritarian in its persecution of non-Com- 
munist opponents, including the religious sects, which late in 1956 
formed an alliance with equally persecüted Communist elements. 
The Diem regime enacted a concentration camp law and abolished 
elected village government; the president’s brother Ngo Dinh 
Nhu formed a secret political party (the Can-Lao) which became 
highly unpopular. All these actions created a most unstable cli- 
mate in South Vietnam. An uprising against Diem on Nov. 11, 
1960, by the country’s elite parachute brigade showed how fragile 
the regime had become. 

In the rural areas, reaction to Diem’s oppressive policies re- 
sulted in, the further coalescence of a wide range of opposition 
groups, with former Viet Minh adherents now playing an important 
role. A major step was taken in March 1960 at a meeting in the 
south of Former Resistance Fighters when a manifesto was is- 
sued, calling for the overthrow of Diem’s government. Hanoi in 
September endorsed this policy. On Dec. 20, the South Vietnam 
National Liberation Front (Mat-Tran Giai-Phong Mien-Nam), 
generally known as the NLF, announced its existence and pro- 
claimed a ten-point program, including neutralization of South 
Vietnam, withdrawal of foreign troops, and gradual reunification 
with the north. A month later Hanoi announced its approval of 
this organization and its program. An overtly Communist Peo- 
ple’s Revolutionary Party came into existence in 1962 as a com- 
ponent of the NLF. In its military aspect the whole opposition 
movement is commonly referred to by its informal South Viet- 
namese name as Viet Cong (Vietnamese Communists), although 
in its political organization (NLF) it includes many non-Com- 
munists. 

Viet Cong strength rose rapidly, from (estimates) 25,000 in 


1963 to 60,000 in 1964, 106,000 in 1965, and 279,000 in late 1966, 
The figures include a rising proportion of North Vietnamese in- 
filtrators, which increased from a few thousand in 1962 to about 
50,000 in 1966. The Viet Cong military forces are organized in 
regular Main Force units, regional forces, and local guerrillas, 
The NLF is represented by its own representatives in all Com- 
munist countries (including Cuba) and in several neutralist coun- 
tries, such as Algeria and Cambodia. It did not, however, like the 
Viet Minh, form a full-fledged government in the jungle. In late 
1966 it was said to control about one-third of the South Viet- 
namese population and one-half of the country's territory, mostly 
the least-populated mountain and jungle areas. "Though it had 
lost some of its popularity, the NLF was still capable of recruiting 
3,000 men a month inside South Vietnam, and its desertion rate, 
though rising, was still far lower than that of the ARVN (Army 
of the Republic of Vietnam). 

Following the 1954 Geneva Conference the United States un- 
dertook to establish a separate anti-Communist state south of 
the 17th parallel, In addition to substantial economic support, it 
provided weapons and military training to the South Vietnamese, 
Not until 1961 did the United States exceed the number of military 
advisers permitted by the Geneva Agreements (less than 700); 
but, beginning in 1961, in accordance with recommendations of 
missions headed by Gen. Maxwell D. Taylor (chairman of the Joint 
Chiefs of Staff, 1962-64) and others, it undertook to augment its 
military support with an increasing influx of U.S. military advisers 
and, in 1962, helicopter pilots. In March 1965 the United States 
began sending ground forces to South Vietnam for combat duty 
and began a sustained aerial bombardment of North Vietnam. 

By late 1966 over 380,000 U.S. troops were in South Vietnam, 
together with a few thousand Australian, New Zealand, and Ko- 
rean troops. From being largely supportive and advisory, the U.S. 
role increasingly became one of active combat, with U.S. troops 
engaging in operations designed to search out and destroy the 
guerrillas. The bombing of strategic targets in North Vietnam by 
the U.S. Air Force was gradually intensified in 1966. Beginning 
in the summer, U.S. planes struck at oil depots on the outskirts 
of Hanoi and Haiphong. Military plans for 1967 provided for 
shifting of offensive operations almost exclusively to U.S. troops, 
while the ARVN would engage solely in “pacification” operations. 

The South Vietnamese Regime.—While the war went on, 
the internal political situation in South Vietnam was also disturbed. 
The Diem regime became more and more unpopular. Persecution 
of the Buddhist faith led to the sacrificial suicides by burning of a 
number of Buddhist monks and nuns. The government was 
finally overthrown on Nov. 1, 1963, by a military coup d'état, in 
the course of which Ngo Dinh Diem and Ngo Dinh Nhu were 
killed. 

The new government, headed by Gen. Duong Van Minh and 
Nguyen Ngoc Tho, lasted only a short time, however. On Jan. 
30, 1964, it was overthrown in a new coup d'état in which power 
was seized by Maj. Gen. Nguyen Khanh. After a period of great 
political confusion, another military coup occurred on Dec. 20. 
A group of army commanders, having seized control, issued a de- 
cree confirming in office a new chief of state, Phan Khac Suu, and a 
new premier, Tran Van Huong. 

After another coup on Jan. 27, 1965, led by Khanh, a care- 
taker administration was installed. Phan Huy Quat became pre- 
mier in February, but in May, on his attempting to replace mili- 
tary officials with civilians in civil positions, another crisis was 
precipitated. On June 12, 1965, a National Leadership Commit- 
tee, a military triumvirate headed by Maj. Gen. Nguyen Van 
Thieu, assumed control of the government; the body subsequently 
expanded to include ten members. On June 19 Nguyen Cao Ky, 
commander of the Air Force, became premier. 

The Ky regime was vigorously opposed by the militant Bud- 
dhists. Buddhist unrest reached a peak in the late spring of 1966 
when Hue and Da Nang were in a state bordering on rebellion, 
but Ky regained control. On Sept. 11, 81% of the electorate voted 
for delegates to a constituent assembly, which within six months 


was to submit constitutional proposals to the military leadership. 
(B. B. F.) 
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The North Vietnamese Regime.—When by mid-1956 it be- 
came clear to Hanoi that Diem would not countenance reunifica- 
tion through elections, Ho Chi Minh’s government undertook to 
build a socialist economy in the north alone. Initial economic de- 
velopment plans were dependent upon forced savings in the agrar- 
ian sphere, which bore heavily upon the peasantry, In the fall of 
1956 an effort to follow the Chinese model of agrarian reorganiza- 
tion backfired when a large number of landowners were brought 
to trial and many killed. In several areas the peasant reaction 
led to uprisings whose suppression required the use of the armed 
forces, Truong Chinh, the China-oriented secretary general of 
the Lao-Dong Party, was discredited and forced to resign, and 
Pres. Ho Chi Minh assumed this position (until 1961) as well as 
responsibility for a new agricultural program better attuned to 
Vietnamese conditions. Soviet and Chinese credits were of con- 
tinuing importance in an economic development program, launched 
in 1958, designed to lay the foundation for socialist industrializa- 
tion. Despite an increased need after 1965 for Soviet and Chinese 
military equipment, food, and other supplies as a consequence of 
mounting U.S. military pressure, Hanoi was able to maintain its 
independence of both Moscow and Peking. (X.) 


POPULATION 


About 860,000 people may have transferred across the border 
between North and South Vietnam after 1954, causing problems 
in estimating populations. According to the 1960 census the popu- 
lation of North Vietnam was 15,916,955; considering the prevail- 
ing 3.2% birth rate, the country’s population in 1966 thus could 
have been over 19,000,000. However, unofficial estimates placed 
the total population at about 18,000,000. By a 1966 estimate, 
that of South Vietnam was 16,000,000. Population density in 
North Vietnam averaged 295 per square mile (114 per square 
kilometre) against 240 (92) in South Vietnam. 

For religion and culture, see INpocHiNA: The People; for lan- 
guage, see VIETNAMESE LANGUAGE, 

North Vietnam.—In North Vietnam at least 9,000,000 persons 
live on the Red River Delta, where densities considerably exceed 
1,500 per square mile (579 per square kilometre). The people 
are distributed in closely spaced small villages, often located, for 
security from floods and proximity to the low-lying rice fields, on 
levees and man-made embankments or on old sand dunes. 

Amid this rural population are the two major towns of Hanoi and 
Haiphong (gg.v.). A further 2,500,000 North Vietnamese live in 
the little central Vietnamese deltas, the largest single delta being 
Thanh Hoa. Inland from these densely peopled lowlands, popula- 
tion is sparse and scattered. The delta people (of old Tongking) 
were historically separate from those along the south coast and 
maintained separate dialects and traditions. The panhandle south 
of Tongking once formed part of Annam, most of which is now 
south of the border. Substantial numbers of Chinese have always 
lived in North Vietnam; their number in the late 1960s was uncer- 
tainly estimated at 500,000. In the mountains of North Vietnam 
are non-Vietnamese tribal people (2,500,000 by the 1960 census) 
of radically different speech and custom. 

South Vietnam.—In South Vietnam 5,000,000 people live on 
the Mekong Delta in addition to the urban population of the 
capital, Saigon (g.v.; 1,400,000, including Cholon [1964 est.]). 
Rural settlement there shows the signs of raw newness: on the 
lobes between the eastern distributaries, hamlets are set upon old 
sandspits paralleling the curves of the present outer coast; on the 
Ca Mau Peninsula, hamlets line the drainage canals which have 
to be dug before the low-lying, swampy terrain can be used even 
for wet rice. Other South Vietnamese are compacted in old vil- 
lages along the Annam coast and around historic townships such as 
Hue, Da Nang, and Phan Thiet. These are separated from the 
&reat populations to the south by the low densities behind Cam 
Ranh Bay and Cape Dinh, where drought, typhoon risks, and 
Steep terrain have discouraged settlement. 

The South Vietnamese, with the exception of 1,000,000 
Chinese and 600,000 Cambodians, are largely Annamites with a 
long history of pressures and migration southward from over- 
peopled Annam. They were mainly responsible for modern pio- 


neering in the delta and for the rice exports around which Saigon 
and Cholon have grown to international significance, The dis- 
tinctiveness of the Cham (g.v.) community in central Vietnam has 
continued to be marked, the remaining 30,000 Chams being Viet- 
nam's only indigenous Muslim community. About 750,000 non- 
Annamites form tribes in the mountains of South Vietnam. Im- 
migrant Chinese of the French colonial period are found in all 
the trading centres. They are prominent in the import-export 
trade and the associated waterborne transport. The greatest single 
concentration of Chinese is at Cholon. Smaller numbers in the 
rural areas carry on the intensive Chinese type of farming, recall- 
ing the fact that some Chinese predated the Annamites in com- 
mercial farming for rice along the Mekong. 


ADMINISTRATION AND ECONOMY 


North Vietnam.—The Democratic Republic of Vietnam is di- 
vided into the 28 provinces of Tongking and the 4 of northern 
Annam. As part of a decentralizing policy, the region occupied by 
Thai and Miao (Meó) peoples, about 26,000 sq.mi. (67,300 sq. 
km.) and 438,000 persons, was declared autonomous in 1955. In 
1956 a similar autonomous region of approximately 10,000 sq.mi. 
(25,900 sq.km.) and 800,000 persons was set up for the Tho (Tay) 
and Nung tribes. It is known as Viet-Bac. 

Constitutionally the Democratic Republic has a president, Su- 
preme authority is vested in the National Assembly, elected for 
four years by universal adult suffrage. The assembly elects the 
president for a similar period. The president appoints the prime 
minister and a cabinet, or Council of Ministers, which is responsi- 
ble to the National Assembly. 

The government has been active in the field of education, and 
it claims that illiteracy has been almost wholly eliminated. Pri- 
mary education consists of a ten-year course divided into one four- 
year and two three-year periods. There are three universities 
and numerous colleges, including a special Minorities Institute 
at Hanoi. Many students are sent to study in other Communist 
countries, 

North Vietnam does not supply its economic data to interna- 
tional agencies, Its currency is the dong, with an official exchange 
rate of 3.5 dong to U.S. $1 (9.8 dong — £1 sterling). 

The economy is planned along Communist lines. Under a land 
reform program, farmland was forcibly regrouped into agri- 
cultural cooperatives. In normal years, using multiple cropping 
of the same fields, the country is not able to produce enough rice 
for local needs; crop returns are precarious because of floods. 
After rice, sugarcane and'/maize (corn) are the main crops. Cot- 
ton, tea, coffee, tobacco, castor oilseeds, and silk are produced for 
cash on cooperative farms. 

The main mineral product is coal, most of which comes from 
the Hon Gai mines, At Tinh Tuc lode tin mines produce tin con- 
centrates for local smelting and uranium phosphate for export to 
China (presumably). Industries, all state-owned, include the 
manufacture of cement, textiles, and paper and the production of 
plastics and superphosphates. Factories are centred at Haiphong 
and Hanoi. External trade is by barter, almost exclusively with 
other Communist states. 

The Hanoi-Yünnan railway was rebuilt by 1957 to bring Yünnan 
tin and wolframite to the coast, but the Hanoi-Haiphong line car- 
ries heavier traffic. Most rail lines were destroyed by U.S. bomb- 
ing in 1965-67. The chief shipping ports are Haiphong and 
Campha (Port Wallut). Radio broadcasting, “The Voice of 
Vietnam," at Hanoi is controlled by the Council of Ministers. 

South Vietnam.—The Republic of Vietnam consists of 25 
provinces of the former Cochin China and 19 provinces of southern 
central Vietnam. Following the coups of 1963-65 a military com- 
mittee was in control of the government, 

After World War II, prolonged civil war and internal distur- 
bances dislocated the administration. Social services are limited. 
Efforts to overcome illiteracy resulted in a reduction of the num- 
ber of illiterates between the ages of 13 and 50 to 600,000 in the 
1960s. Education is not compulsory, but both elementary and 
secondary education are provided at public, semipublic, and pri- 
vate schools. There are, universities at Saigon, Hue, Da Lat, and 
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Can Tho. The Vietnamese language has replaced French as the 
medium of primary and of public secondary instruction. Though 
the state contributes to medical services, these are still largely 
in private hands. Besides hospitals in the urban areas there are 
maternity units, first-aid stations, and dispensaries in the rural 
areas. 

The South Vietnamese currency is the piastre, with (following 
devaluation in June 1966) an official exchange rate of 80 piastres 
to U.S. $1 (224 piastres — £1 sterling). 

The economy of South Vietnam centres on the rice farms of the 
Mekong Delta and the rubber plantations of the "red earth" area 
north and east of Saigon, rice and rubber being the country's 
chief commercial and export products. Capital resources are 
limited and the country depends heavily on U.S. aid for financing 
its imports. Of the total agricultural acreage, about 6,000,000 
(2,428,200 ha.) are under rice. Other important crops are sweet 
potatoes, yams, peanuts, tea, and maize. Some of the largest 
plantations are still owned by the French. 

Industries include sugar refining, food processing, and manu- 
facture of cotton textiles. Mineral production is negligible, though 
there are important phosphate deposits to be exploited on the 
Paracel Islands. 

Saigon is the focus of communications. It is linked by river 
to Phnom Penh, in Cambodia, and normally by rail along the coast 
to Hue. Air services connect Saigon with Phnom Penh, Vientiane, 
Bangkok, Singapore, Hong Kong, and the rest of the world. Saigon, 
the main port, handles transit trade for Laos and Cambodia. Da 
Nang and Cam Ranh are being developed to relieve congestion in 
Saigon, The national radio broadcasting system in Saigon is a 
government agency. 

See also references under “Vietnam” in the Index. 

BriaLrocnAPHY.—P. A. Huard and M. Durand, Connaissance du Viêt- 
Nam (1954) ; Le Thanh Koi, Le Vietnam (1955) ; P. Mus, Le Viet Nam 
chez lui (1946), Viét-Nam: sociologie d'une guerre (1952) ; E. H. G. 
Dobby, Southeast Asia, 6th ed. (1958); E. Bruzon and P. Carton, Le 
Climat de l'Indochine (1930); P. Gourou, Le Tonkin (1931), Les 
Paysans du delta tonkinois (1936); C. Robequain, Le Thanh Hoa 
(1929); B. B. Fall, Le Viet-Minh (1960), The Two Viet-Nams (po- 
litical and military analysis) (1964), Viet-Nam Witness, 1953-66 
(1966), and Hell in a Very Small Place: the Siege of Dien Bien Phu 
(1967) ; D, Lancaster, The Emancipation of French Indochina (1961) ; 
D. Halberstam, The Making of a Quagmire (1965); Robert Scheer, 
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Vietnam (1964) ; D. Pike, Viet Cong (1966) ; United Nations, Economic 
Survey of Asia and the Far East (annually). Current history and 
statistics are summarized annually in Britannica Book of the Year. 

- (E. H. G. D.; B. B. F.) 

VIETNAMESE LANGUAGE is the official language of 
the Republic of Vietnam (South Vietnam) and the Democratic 
Republic of Vietnam (North Vietnam), where it is the mother 
tongue of the largest majority of the area's inhabitants. It ex- 
tends in a line of mildly differentiated dialects from the Red 
River Delta in the north (Tongking), through the narrow strip of 
coastal lowlands to the plain of Cochin China in the south, with 
a divergent set of rural speech groups in the north-central area 
between Vinh and Hue. With the exception of the latter, the 
dialects are about as different from one another as those of Amer- 
ican English, and they are characterized mainly by small differ- 
ences of pronunciation and vocabulary. The speech of educated 
persons of the Hanoi area in the north enjoys the most prestige 
and is generally regarded as the literary standard. 

Vietnamese is a tone language: each syllable has, in addition to 
a vowel and one or more consonants, a characteristic contour of 
musical pitch which alone distinguishes many words; e.g., cá (with 
high rising tone) means "fish," while cà (with low falling tone) 
refers to a certain class of vegetables, So many words are just 
one syllable long that the language has often been called mono- 
syllabic. However, words of two syllables are frequent and there 
are many still longer words as well. One kind of common poly- 
syllabic word has phonetically similar syllables, either beginning 
or ending with the same sounds: e.g., chu-chéo “to yell" (allitera- 
tive), khóc-lóc "to whimper" (rhyming). 

Word order is the primary feature of the grammar; the prefixes 
and suffixes typical of European languages are lacking. Words 


are classed into parts of speech according to the positions they 
can occupy. Nouns refer to specific kinds of entities but are am- 
biguous as to singular or plural; a categorical word often called 
a “classifier” intervenes between the number and a following 
noun when quantity is specified. Verbs include many words which 
translate English adjectives; e.g., to “be large," nhanh “be rapid.” 
Verbs are basically timeless and voiceless, although time and ac- 
tive or passive reference can be specified by modifiers. Certain 
other word types focus sentences in terms of time, place, manner, 
and person. Diverse particles clarify grammatical relationships 
and references to the social situation, Phrases exhibit a consistent 
nesting structure, each capable of being replaced in context by at 
least one of its parts. Predicates are often strung together with- 
out conjunctions, expressing sequences of events. 

The language reflects a complex social system in which the rela- 
tive status of speaker and hearer is important. Social relationships 
are structured in a system expanded from the immediate family: 
kinship terms pinpointing appropriate social relationships are ex- 
tended to persons outside the family. In polite speech these kin- 
ship terms are used more than true pronouns, both in reference to 
other persons and in direct address. 

Writing, introduced early during the period of Chinese domina- 
tion (207 or 208 B.C., to c. A.D. 938), was originally entirely in 
Chinese. Chinese characters may have been adapted to represent 
Vietnamese words, combining radical and phonetic parts and other- 
wise using elements in unconventional ways, as early as the 8th 
century; but the first certain record is a stone inscription of 1343, 
Despite early official disapproval, a considerable literature was 
preserved in this chi# nóm “popular script.” Early in the 17th 
century European Catholic missionaries devised a romanized writ- 
ing which led to publication at mid-century in Rome of a cate- 
chism and sizable dictionary (Vietnamese-Portuguese-Latin). 
Called guôc-ngī “national language,” this gradually replaced the 
Chinese-type writing and with minor modifications became the 
official orthography early in the 20th century. It shows spelling 
peculiarities of the inventors’ languages, particularly Italian and 
Portuguese. It marks tones with diacritics, which are often com- 
bined with other marks distinguishing certainvowel sounds. This 
makes it complicated to print, but it represents the language well 
and is easy for native speakers to learn, 

Folk sayings furnish a favourite way of commenting on the 
events of daily life. The following sample suggests their flavour 
and wit, and exemplifies the appearance of Vietnamese print. Al- 
though poetic in form, it gives a notion of sentence organization. 

Déy con tit thud con tho, 
Dây vg tit thud bo-vo mdi vê. 
“Train [the] child from [the] time [he is] still small, 
Train [the] wife from [the] time [she is] unaccustomed 
[to the new place, having] just come home [as a bride].” 

Personal names usually have three syllables, of which the first 
is the surname. However, it is the last (given) name which is 
used for reference except in very formal circumstances, where 
the entire name is cited. For the equivalent of Mr. or Miss So- 
and-so, the given name is preceded by the appropriate status term; 
e.g., Lê vin Kinh: ông Kinh “Mr. Kinh," Lê thi Huê: có Huê 
“Miss Hue.” A married woman is generally called by her hus- 
band’s name with her appropriate status term preceding; ¢.g., 
bà Kinh "Mrs. Kinh." 

Vietnamese has a heavy overlay of words borrowed from Chi- 
nese (estimated at 50% in conversational speech, and up to 90% 
in some literary texts), but it is not a Chinese dialect. It is 
closely related to Mu dng, spoken in several dialects in northern 
Vietnam. Relationship to the Mon-Khmer family (including many 
of the languages spoken by small hill-tribes of Vietnam and adjoin- 
ing countries, as well as Mon and Cambodian) has long awaited 
definitive proof, and some scholars still see a closer relationship 
to the Tai family (which includes Siamese and Lao). 

BrstrocRAPHY.—M. B. Emeneau, Studies in Vietnamese (Annamese) 
Grammar (1951); Nguyén Dinh Hòa, Speak Vietnamese, 2nd ed. 
(1963), and Hóa's Vietnamese-English Dictionary (1959), both re- 
printed in 1966; R. B. Jones and Huyng Sanh Thóng, Introduction to 


Spoken Vietnamese, 2nd ed. (1960); L. C. Thompson, A Vietnamese 
Grammar (1965). (L. C. T.) 
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VIGELAND, ADOLF GUSTAY (1869-1943), Norwegian 
sculptor, created the Frogner Park in Oslo, where most of his 
major works are displayed around a bridge, fountain, and mono- 
lith. The massive, nude figures of more than 100 men, women, 
and children in granite and bronze were powerfully yet sensitively 
executed. He was born at Mandal in southern Norway on April 
11, 1869, and studied in Oslo, Copenhagen, Paris, Berlin, Rome, 
and Florence. After his death at Oslo on March 12, 1943, his 
studio was opened as a museum. Vigeland also achieved a wide 
reputation as a portraitist. His imaginative study (1905) of N. 
H. Abel, considered among his finest works, shows the influence 
of Auguste Rodin. Later he adopted a more classic style. 

VIGEVANO, a town and episcopal see of Lombardy, Italy, 
in Pavia Province, lies on the right bank of the Ticino River, 
24 mi. (39 km.) by rail SW of Milan. Pop. (1961) 57,856 (com- 
mune). During the Renaissance it was the site of a hunting villa 
for the Sforza family, who built the arcaded Ducal Square and 
the remarkable Bramante Tower. Vigevano is known as the 
“Shoe capital" for its volume of shoe manufactures and its an- 
nual International Shoe Fair and Market. (V. Ma.) 

VIGFUSSON, GUDBRANDUR (1827-1889), one of the 
leading Old Norse scholars of the 19th century, was born on March 
13, 1827, in Dalasysla, Iceland, of a peasant family, and educated 
at Bessastadir and Reykjavik, and at Copenhagen University, 
where he read widely in Old Norse literature, but never took his 
degree. In 1854 he was appointed research fellow of the Arna- 
magnaean Commission, and worked in the commission’s service 
on various Old Norse projects, until he was persuaded to move 
to Oxford to work on R, Cleasby’s Icelandic-English Dictionary, 
which he supervised to its completion in 1874. At Oxford he re- 
mained for the rest of his life, being admitted M.A. honoris causa 
and a member of Christ Church in 1871, and appointed reader in 
Old Icelandic in 1884. 

Vigfüsson was a man of phenomenal working ability and excep- 
tionally tenacious memory, and left a number of works of enduring 
value, His first published work, the Tímatal (1855), was a bril- 
liant effort to fix the chronologies of the Icelandic family sagas, 
but suffered from flaws which he himself pointed out in later 
writings. His editions of volume I of the Biskupa sógur (1858), 
and of the Bárðar saga (1869), and the Eyrbyggja saga (1864), 
and his work with C. R, Unger on the Flateyjarbók (1865-68) 
show him at his best, as ne could be when his impetuosity was 
restrained by calmer judgment. In the works of his later years— 
his edition of Sturlunga saga (1878), his “Rolls Series" editions 
of Orkneyinga saga and Hákonar saga (1887), and the large com- 
posite Corpus poeticum boreale (1883) and Origines Islandicae 
(1905)—he suffered from lack of an authoritative and knowl- 
edgeable collaborator, and the textual work is marred by his habit 
of relying on memory rather than checking against the original 
manuscripts. Yet in his prefaces and notes Vigfüsson showed an 
insight into the literary and historical problems of the sagas far 
ahead of that of his contemporaries. 

Vigfüsson never married. A shy man, with a difficult, intro- 
spective temperament, he suffered much from inability to make 
easy social contacts, as well as from a touchiness which led to 
several broken friendships. He died of cancer, after a long ill- 
ness, at Oxford, on Jan. 31, 1889. (B. S. BE.) 

VIGILIUS (d. 555), pope from 537 to 555, was a noble born 
at Rome. While papal legate (apocrisiary) at Constantinople, 
he ingratiated himself with the empress Theodora, champion of 
Monophysitism, with whom he schemed the deposition of Pope 
Silverius. This took place in March 537, and Silverius died in 
exile, late that year perhaps. Vigilius succeeded him as pope. 

Justinian I, eager to settle the Three Chapters controversy over 
certain suspected Nestorian writings, forced Vigilius to go to Con- 
Stantinople (November 545), where, despite brutal imperial pres- 
Sure to condemn the Three Chapters, Vigilius long vacillated. He 
feared that the Monophysites would mistake the condemnation for 
à vindication of their heresy and that the West would consider it 
à reversal of the Council of Chalcedon (451). Scruples also per- 
sisted about the propriety of censuring the persons of three long- 
dead authors. After rejecting with reservations the Three Chap- 


ters in his Judicatum (April 548), Vigilius partly retracted in the 
Constitutum (May 553), and finally, siding with the recent second 
Council of Constantinople (553), condemned them in a second 
Constitutum (February 554). Journeying home, he died at Syr- 
acuse on June 7, 555, but was buried at Rome. Schisms resulting 
in the West outlived him a century and a half. See also COUNCIL: 
Councils to the 9th Century; Papacy: The First Six Centuries: 
The Affair of the “Three Chapters." 

See Hartmann Grisar, History of Rome and the Popes in the Middle 
Ages, Eng. trans., vol. ii, pp. 281-289 and 342-343 (1912), and vol. iii, 
pp. 25-34 (1913). (Jn. F. B.) 


VIGNOLA, GIACOMO DA (Giacomo Barozzi or BAROC- 
CHIO) (1507-1573), with Andrea Palladio (q.v.) the most impor- 
tant Italian architect of the later 16th century. He was born at 
Vignola, between Modena and Bologna, on Oct. 1, 1507, and, after 
studying in Bologna, he went to Rome in the 1530s and made 
drawings of the antiquities for a projected edition of Vitruvius’ 
treatise. In 1541-43 he spent 18 months at the court of Francis I 
at Fontainebleau and in Paris, and there he must have met his 
fellow Bolognese Sebastiano Serlio. On his return to Italy he built 
the Bocchi palace at Bologna and then went to Rome (c. 1550) 
where he was appointed architect to Pope Julius III, for whom he 
built the Villa Giulia (now the Etruscan museum) in collaboration 
with Giorgio Vasari and Bartolommeo Ammanati, between 1551 
and 1555. This was a summer villa, based on ancient villa types 
as described by Pliny the Younger, with a small house and an 
elaborate garden. In 1554 he built the church of S. Andrea in the 
nearby Via Flaminia, the first church to have an oval dome, 
although the ground plan is rectangular. In his church of Sta. 
Anna dei Palafrenieri (begun c. 1572) Vignola extended this idea 
to include an oval in the ground plan, and this oval theme became 
a favourite of 17th-century architects. Vignola's most important 
church was, however, the Gesù in Rome, headquarters of the 
Society of Jesus, which he began in 1568. It was completed after 
his death, and not according to his design, but he established the 
plan, which is of the older cruciform type with side chapels and a 
broad nave adapted to the new importance attached to preaching. 
All over Europe there are versions of the Gesü, many by Jesuit 
architects. 

After the death of his patron Julius III in 1555, Vignola worked 
mainly for the Farnese family, for whom he completed the huge 
Villa Farnese at Caprarola, near Viterbo, the plan of which had 
been established earlier by Antonio da Sangallo and Baldassare 
Peruzzi. Vignola died at Rome on July 7, 1573. 

The academic tendency of Vignola's mind is epitomized in his 
Regola delli cinque ordini d'architettura of 1562, which remained 
a standard textbook on the architectural orders for three centuries. 
He also wrote on perspective—Due regole della prospettiva 
pratica, published posthumously (1583) with a short life. 

See J. Coolidge, “The Villa Giulia," Art Bulletin, vol. xxv, pp. 177- 
225 (1943). (P. J. Mv) 

VIGNY, ALFRED VICTOR DE (1797-1863), French 
poet, novelist, and playwright, who introduced into France the 
poem in the style of Byron and Thomas Moore, and the novel in 
the style of Scott. He was regarded as a literary leader during 
the early years of the Romantic movement, but was soon over- 
shadowed by more prolific rivals. After 1835 he published only 
a few poems, and his contemporaries tended to forget him. The 
Realist and Symbolist movements condemned or ignored him. 
But, while his genius, which was personal, profound, and secret, 
could never serve to rally a school, he escaped the caprices of 
fashion, and since the end of the 19th century he has been slowly 
emerging, from behind more dazzling and ephemeral reputations, 
as one of the weightiest and most assured talents in French poetry. 

Life.—Vigny was born at Loches (Indre-et-Loire) on March 27, 
1797, the belated child of an aristocratic family that had suffered 
much from the Revolution of 1789. When he was about 18 months 
old, his family moved to Paris, where he grew up among the sur- 
vivors of the ancien régime. Nostalgia for the past and the con- 
viction that he was the victin of fate became habitual to him; 
and later events in his life served to confirm this pessimistic 
outlook. Loyal to his family’s traditions, he joined the Army in 
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1814, but the epoch of great victories was over, and Vigny, who 
was meditative by nature and delicate in health, had to admit to 
himself that he was unsuited to military life. After 12 years of 
life in barracks, he retired. In 1825 he married Lydia Bunbury, 
the daughter of a rich Englishman. A stormy relationship with 
the great Romantic actress, Madame Marie Dorval, between 1831 
and 1838, left him profoundly embittered. In 1845, after much 
negotiating, he was admitted to the Académie Frangaise, but a 
public insult by Count Molé, who received him, was particularly 
wounding to him. His wife, Lydia, whose uncertain health had 
caused him constant anxiety, died on Dec. 22, 1862. On Sept. 17, 
1863, after much suffering, he died, in Paris, of cancer of the 
stomach. 

Work.—Vigny’s earliest poems—Poémes (1822) and Poémes 
antiques et modernes (1826)—express already a troubled and di- 
vided personality, an ardent but restrained sensuality, an acute 
sensitivity repressed by experience of life, and a penetrating in- 
tellect which was frightened by its own daring. Vigny was both 
sensual and spiritual: he wished to achieve happiness through the 
body and greatness through the mind, but acknowledged the hope- 
lessness of such an aspiration (“Moïse”); he envisaged an angel 
in love with Satan (“Eloa”). In “La Fille de Jephté” and “Le 
Déluge,” he turns his sorrowful indictment against Providence; but, 
though endowed with a skeptical intellect, his was a fervid soul, 
and he projected a collection of rather mystical “élévations.” He 
loved order as much as independence, and, although he was not 
made for action, his desire for action brought him into contact 
with politics about 1830, He studied every shade of opinion, with- 
out giving his allegiance to any (see "Paris," a poem of 1831). 
Thenceforth he closely followed current affairs, grasping them 
with a clarity which was at times prophetic, but his political ac- 
tivity remained erratic. 

Vigny’s first prose publication was a historical novel, Cing- 
Mars, ou une conjuration sous Louis XIII (1826; first English 
translation, 1847), which derived much of its popularity from the 
enormous vogue of the novels of Scott. He also showed a typical 
Romantic interest in Shakespeare, freely adapting Othello (Le 
iuf de Venise, 1829) and The Merchant of Venice (Shylock, 
1829), 

To understand and master his complex thoughts, Vigny began in 
1832 a series of “analytical novels,” the so-called “Consultations 
du Docteur-Noir,” in which he confronted two symbolic figures: 
the Black Doctor, who represents his intellect, his search for hap- 
piness; and Stello, who represents his generous and enthusiastic 
heart, his poetic imagination. The Black Doctor’s wisdom, in 
part inherited from Voltaire and the 18th century, is needed to 
preserve Stello from the dangers of imprudent enthusiasm. In 
his first “consultation,” Stello (1832), Vigny examines by way 
of three short studies—of Nicolas Gilbert, Thomas Chatterton, 
and André Chénier—the poet in his dealings with authority. To 
save the dignity of art, and to escape the horrible cruelties that 
characterize every kind of fanaticism, the poet is advised against 
direct action. Much of what Vigny writes here was motivated by 
bitterness against those in power who despised genius. In 1834 
he adapted the part of Stello which deals with the suicide of Chat- 
terton into a prose drama in three acts, Chatterton (1835). This 
drama, in which Marie Dorval played Kitty Bell when it 
was first performed in February 1835, exalts the nobility and suf- 
fering of the poet in a materialist and pitiless society. It achieved 
considerable success with young and enthusiastically Romantic 
audiences. 

Although Stello and the doctor do not reappear in Servitude et 
grandeur militaires (1835; translated as The Military Condition, 
1964), this later prose work is also a “consultation,” These short 
stories, linked by personal comment, deal with the dignity and 
suffering of the soldier, obliged by his profession to kill and con- 
demned by it to passive obedience. Of the three stories, the 
first (“Laurette ou le cachet rouge”) and, still more, the third 
(“La Vie et la mort du capitaine Renaud ou la canne de jonc”) 
are generally held to be Vigny's masterpieces in prose. The work 
is most thought-provoking, and two of the heroes, Collingwood 
and Renaud, are profound portraits of human greatness. 
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Vigny started another ambitious “consultation,” dealing with 
the dignity and suffering of the religious prophet, but only one 
story, Daphné (published in 1912), and an enormous collection of 
notes survive. He continually reworked and supplemented this 
immense project, which was to treat the value of Christianity, the 
connections between barbarism and civilization, and the fatal 
evolution of empires, and to show the hero Julian the Apostate 
at grips with the crowd's incomprehension. The posthumous 
notes testify to the flexibility and energy of his everlively intellect, 

These dialectical "consultations" enlarged upon a philosophy, 
formulated theories about the fate of man, and defined the prin- 
ciples that Vigny thought should govern human conduct. To give 
these ideas the finish they required, he turned again, between 
1838 and his death, to poetry, slowly composing the 11 poems 
which were later collected under the title Les Destinées (1864). 
The early ones are very pessimistic ("La Mort du loup," "La 
Colére de Samson," *Le Mont des Oliviers"), but the tone be- 
comes more hopeful: “La Sauvage," "La Maison du berger,” “La 
Bouteille à la mer," and, above all, "L'Ésprit pur" are increas- 
ingly confident affirmations of the imperishable nature of spiritual 
powers. 

Assessment.—Les Destinées earned Vigny his reputation as a 
philosopher-poet—a poet who tried to understand and organize his 
prolific ideas. His work is a poignant plea against all that is in- 
human in the forces that rule the world: expediency (Cing-Mars), 
governments and the mob (Stello and Daphné), and the treach- 
erous love of women (“La Colère de Samson"). Vigny is par- 
ticularly critical of the equivocality of Providence, which is silent 
in the face of suffering ("Le Mont des Oliviers"), and coldly in- 
sensitive like Nature (“La Maison du berger"). Vigny's belief in 
God is just strong enough for Vigny to reproach him. As a tor- 
mented skeptic, he proposes that strictly human values—honour, 
pity, and, later, atticism (which he defines as "the love of all 
beauty”)—should be adopted; and from 1840 onward, probably 
under the influence of Auguste Comte, he advocated generous 
and civilized mutual aid. His last poem celebrates the apotheosis 
of a Holy Spirit ("L'Esprit pur") which is essentially human and 
takes over the place of God. 

It would be unjust, however, to regard Vigny solely as a phi- 
losopher. By instinct and by imagination he is as much a poet as 
a thinker. For him, pessimism and optimism spring less from a 
system of thought than from a spontaneously tragic conception of 
existence. Thwarted love, unrecognized good-will, humiliated 
greatness, the tormented conscience of the soldier who detests 
war but fights on energetically—these are more than just general 
ideas: they express a wounded sensitivity and a soul torn by 
scruples, Under the anonymous cloak of symbols, Vigny extends 
to the whole of humanity his own conflicts and agonies, and his 
work is an effort to resolve them. Hence the poignancy of his 
work. 

As for Vigny’s art, it is uneven. This great poet was not en- 
dowed with any facile ease in expressing trivialities; he knew 
none of those tricks of the trade which help a simple talent to 
fill in the gaps left by genius. When not profoundly inspired, he 
is prosaic. There are long passages in Les Destinées that are 
laborious and dull. But because of this inadequacy, he never had 
recourse to those poetic wrappings—the picturesque, the grandil- 
oquent, the turgid—so dear to his contemporaries. His austere 
imagination soberly developed a few symbols of the human condi- 
tion; far from spreading out its riches, it condensed them to 
achieve what he called a “hard, brilliant diamond." Whenever 
this diamond crystallized successfully, Vigny achieved those tri- 
umphs that teach us the simple and inexhaustible beauty of pure 
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BisLrocRAPHY.—Editions: Oeuvres, 2 vol, ed. by F. Baldensperger, 
in the Bibliothéque de la Pléiade (1948); Oeuvres, 1 vol. ed. by P. 
Viallaneix, collects L’Intigrale, Le Seuil (1964); Les Destinées, ed. 
by V. L. Saulnier (1946), and by P. G. Castex (1964); Servitude et 
grandeur militaires, ed. by F. Germain (1965). A valuable diary was 
published in 1867 by Vigny’s executor Louis Ratisbonne under the 
title Journal d’un poéte (new, more complete, edition by F. Bal- 
densperger, in vol. ii of the Pléiade edition above). There is also a 
collection of Mémoires inédits (ed. by J. Sangnier, 1958). 
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Biography and Criticism: E. Lauvriére, Alfred de Vigny, sa vie et 
son oeuvre (1909; rev. ed., 2 vol, 1945-46); E. Dupuy, Alfred de 
Vigny, ses amitiés, son róle littéraire (1910-12); M. Citoleux, Alfred 
de Vigny: Persistances classiques et affinités étrangéres (1924); P. 
Flottes, La Pensée politique et sociale d'Alfred de Vigny (1927); 
A. Sessely, L’Influence de Shakespeare sur Alfred de Vigny (1928); 
F. Baldensperger, Alfred de Vigny (1929) ; P. Moreau, Les “Destinées” 
d'Alfred de Vigny (1936); B. de La Salle, Alfred de Vigny (1939; 
completely rev., 1963); G. Bonnefoy, La Pensée religieuse et morale 
d’Alfred de Vigny (1944); P. G. Castex, Vigny, l'homme et l'oeuvre 
(1952) ; H. Guillemin, M. de Vigny, homme d'ordre et poète (1955) ; 
F. Germain, L'Imagination d'Alfred de Vigny (1961); P. Viallaneix, 
Vigny par lui-méme (1964). (P.-G. Ca.) 

VIGO, a seaport and naval station of northwestern Spain in 
Pontevedra Province, on the Ría de Vigo (an inlet of the Atlantic 
Ocean). Pop. (1960) 144,914. The town, standing on the south- 
eastern shore of the inlet, has greatly increased in importance 
in the last two hundred years, and, though there are some narrow 
old streets with stone steps, the whole gives a general impression 
of comparative modernity. The oldest building is the medieval 
chapel of the Casa de la Caridad, but probably the most notable 
is the neoclassical Collegiate Church of Cristo de la Victoria, 
built to commemorate the defeat of the French in the Peninsular 
War. On a hill toward the southwest the Castillo del Castro 
(17th century) marks the site of an ancient fortress (now an army 
barracks) surrounded by public gardens. The Ría de Vigo ex- 
tends inland for 19 mi. (31 km.) and is sheltered by low moun- 
tains and by the Islas Cíes (ancient Insulae Siccae) at its mouth. 
Vigo owes its importance to its deep and spacious harbour and to 
its fisheries. The town contains flour-, paper-, and sawmills, sugar 
and petroleum refineries, tanneries, distilleries, and soap works. 
It is linked by railway to Madrid and La Coruña, and to Lisbon 
via Tüy. 

Vigo was attacked by Sir Francis Drake in 1585 and 1589. In 
1702 a British-Dutch fleet under Sir George Rooke and the duke 
of Ormonde destroyed a Franco-Spanish fleet in the bay. 

(C..D. L.) 

VIJAYANAGAR (the ‘City of Victory"), the name of a 
great ruined city in southern India and of the empire ruled from 
that city and later from Penukonda (in Anantapur District, 
Andhra Pradesh) between A.D, 1336 and c. 1614. The site of 
Vijayanagar on the Tungabhadra River is now partly occupied by 
the village of Hampi (Bellary District, Mysore State). The city 
and its first dynasty were founded in 1336 by five sons of Sangama, 
of whom Harihara and Bukka became the city's first kings. They 
received encouragement from an orthodox Hindu teacher, Vid- 
yaranya, and built on the ruins of the Kampili kingdom, profiting 
from the collapse of the Hoysala (g.v.) and Kakatiya realms. 

In time Vijayanagar became the greatest empire of southern 
India. Its function was to reconstruct Hindu life and administra- 
tion after the disorders and disunities of the 12th and 13th cen- 
turies; and to serve as a barrier against invasion by the Muslim 
sultanates in the north. Behind its frontiers the country flourished 
in unexampled peace and prosperity. 

The first dynasty lasted until c. 1485, when, at a time of pressure 
from the Bahmani sultan and the raja of Orissa, Narasimha of the 
Saluva family usurped power. The Saluva dynasty was supplanted 
c. 1505 by the Tuluva dynasty. The outstanding Tuluva king 
was Krishna Deva Raya. In his reign refractory subordinates 
were chastised; thé land between the Tungabhadra and Krishna 
rivers (the Raichur doab) was acquired (1512); the Orissa Hindus 
were subdued by the capture of Udayagiri (1514) and of other 
towns; and severe defeats were inflicted on the Bijapur sultan 
(1520). Krishna Deva’s successors, however, were inactive. Their 
enemies combined, and Rama Raya, the chief minister (of the 
Aravidu family), led the empire into the fatal battle of Rakasa- 
Tangadi (also known as Talikota, 1565). The Vijayanagar army 
was routed by the combined forces of the Muslim states of Bijapur, 
Ahmednagar, and Golconda, and the city of Vijayanagar was ruth- 
lessly destroyed. d 

The Aravidu dynasty which followed established a new capital 
at Penukonda and kept the empire intact for a time. Internal 
dissensions, however, and the intrigues of the sultans of Bijapur 
and Golconda led to the final collapse of the empire c. 1614. 
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The Vijayanagar period saw a consolidation of all Hindu cultural 
advances made in previous periods, and contact with the Muslims 
(who were not personally disliked) stimulated new thought and 
creative productivity. Sanskrit was encouraged as a unifying 
force, and regional literatures thrived. 

BrisLrocRAPHY.—R. Sewell A Forgotten Empire (1900); H, Heras, 
Beginnings of Vijayanagara History (1929) and Aravidu Dynasty of 
Vijayanagara, vol. i (1927); N. Venkata Ramanayya, Kampili and 
Vijayanagara (1929) and Vijayanagara, Origin of the City and the 
Empire (1933) ; Vijayanagara Sexcentenary Commemoration Volume 
(1936). (J. D. M. D.) 

VIJAYAWADA (Bezwapa), a town of Krishna district, 
Andhra Pradesh, India, about 150 mi, (240 km.) ESE of Hydera- 
bad. Pop. (1961) 230,397. It is on the northern bank of the 
Krishna River (g.v.) at the foot of a long range of hills through 
which the river emerges. Vijayawada lies at the head of the delta 
of the Krishna, and the famous anaicut or dam was constructed 
there in the 19th century to constitute the headworks of the 
Krishna irrigation system, the second largest delta irrigation sys- 
tem in south India. The delta is exceptionally fertile and the 
prosperity of Andhra Pradesh is to a large extent dependent on it. 
Rice and tobacco are the important crops of the region. Local 
industries include cement manufacture, rice and oilseed milling, 
and tobacco curing. Vijayawada is a trade centre and an impor- 
tant railway junction, with routes converging from Madras, 
Calcutta, Hyderabad, Hubli, and Masulipatnam. At Undavalle 
village, southwest of the town, there is an interesting rock temple. 

(G. Kw.) 

VIKING. The term "Viking" is applied today to Scandina- 
vians who left their homes intent on raiding or conquest, and 
their descendants, during a period extending roughly from A.D. 800 
to 1050. During this period the Scandinavian countries seem to 
have possessed a practically inexhaustible surplus of man power, 
and leaders of ability, who could organize groups of warriors into 
conquering armies, were seldom lacking. How far the dimly re- 
membered figures of these men contributed to the late Icelandic 
literary pictures of heroes like Ragnar Lodbrok is uncertain, It 
may be suspected that the real Viking chief was less savage than the 
literary one but more calculating, wholesomely afraid of the orga- 
nized kingdoms he attacked, and skilful to sense their moments 
of weakness. After the 11th century the Viking chief can be re- 
garded as practically a figure of the past. Norway and Sweden had 
no more force for external adventure, and Denmark became a 
conquering power, able to absorb all its unruly elements into the 
royal armies. Olaf II Haraldsson of Norway, before he became 
king in 1015, was practically the last Viking chief in the old inde- 
pendent tradition. 

The composition of the Viking armies is unknown, but it is 
reasonable to attribute in large measure the expansion in the Bal- 
tic lands and in Russia to the Swedes. On the other hand, the 
nonmilitary colonization of the Orkneys, Faeroes, and Iceland was 
clearly due to the Norwegians, as is shown by the traditions pre- 
served in the Icelandic sagas, and the close relationship of the 
Norwegian, Icelandic, and Faroese languages. 

The names applied to the Vikings give little help with the prob- 
lem of the origins of their various groups. The word vikingr 
means “pirate” in the early Scandinavian languages. The Scandi- 
navian raiders are called wicingas in Old English sources from the 
later 9th century onward (Anglo-Saxon Chronicle, under the year 
879). The word is used to translate pirata in the O.E. version of 
Orosius’ Historiarum. adversus paganos libri vii and in various late 
glossaries, but it is also equated with many words that mean simply 
"sailor" (aescman, flotman, lidman, scegdman), and in the first 
place it seems to have been free from pejorative feeling, for in the 
8th-century gloss piraticam: wicincsceadan the pejorative feeling 
of the Latin word has to be given by the addition of -scea¥a, “in- 
jury,” and in the early poem Exodus one of the tribes of Israel 
are called saewicingas, “sea Vikings.” It would seem that the 
O.E. wicing meant “sailor,” and that it acquired the sense “pirate” 
because of the influence of the Scandinavian languages. The word 
was also without pejorative force in Old High German, for it could 
be used as a proper name (Wichinc), and the 11th-century histor- 
ian Adam of Bremen remarks that it is foreign in the sense 
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“pirate,” the German term being ascomannus (Gesta Hammabur- 
gensis Ecclesiae Pontificum IV, 6). The Scandinavian sense of 
the word was borrowed into Old Frisian, where witsing means 
“pirate,” the Vikings being usually the pirates intended. None of 
the etymologies suggested for "Viking" is convincing, but there 
is no reason to think that it contains a place-name. It would seem 
to have been originally a word for "sailor," the sense “pirate” 
being a Scandinavian development that spread to English and Fri- 
sian. Like other general terms for men and classes of men, it 
seems in the plural to have been used as a Germanic tribal name, 
for in the Anglo-Saxon poem Widsith it interchanges with Heado- 
beardas (cf. Alamanni, “mortal men"; Heruli, “earls,” i.e. *war- 
. riors"). 

In chronicles the Vikings are known as Northmanni and Dani, 
but these alternatives do not imply any attempt to distinguish 
Scandinavian races. An O.E. poem in the Anglo-Saxon Chronicle, 
about events of the year 942, distinguishes Northmen from Danes, 
but the Danes are the established settlers in England, the North- 
men a later influx, who had conquered Northumbria from Ireland. 
The meaning of the distinction between “dark foreigners" and 
"fair foreigners" made by the Irish is quite uncertain. Late texts 
distinguish the "fair foreigners" from the Danes, and “men of 
Lochlann" appears as variant for “fair foreigners"; e.g., The War 
of the Gaedhil with the Gaill. Still later the “fair foreigners" are 
said to be Norwegians, and the “dark foreigners" Danes. The 
“dark foreigners" are also mentioned in a Welsh chronicle. The 
Moors called the Vikings Madjus, a name perhaps originally mean- 
ing “wizards.” 

In a few instances, groups of Vikings are referred to specific 
areas of origin. In a revision of the early part of the Anglo-Saxon 
Chronicle, reflected by manuscripts D, E, and F, the first Viking 
invaders, mentioned under the year 787, are said to have come from 
Haeredaland, presumably Hordaland in Norway. But in the same 
entry these invaders are called Danes, and there is Celtic evidence 
for the vague application of the name of Hordaland not only to the 
original home of the Scandinavians (Old Irish Hiruath, Irish Latin 
Hirota) but to sites settled by them (Middle Welsh Erethlyn). 

The pirates who seized the island of Noirmoutier in the Loire 
in 843 are described as Westfaldingi, “men of Vestfold.” Some 
Northumbrian chronicles, e.g., the Annals of Lindisfarne and the 
History of St. Cuthbert, call the Vikings Scaldingi, perhaps owing 
to their extensive occupation of the Low Countries by the Scheldt 
in the 9th century, though it has been suggested that this is only 
another application to the Vikings of a word for “sailor” (cf. Mid- 
dle Dutch schoude, scholde, *barge"). The word Rus, found in 
the Russian Primary Chronicle and in Greek sources, is more sat- 
isfactory: agreeing with the probable preponderance of Swedes 
among the Scandinavians of Russia, the name can be derived from 
Finnish Ruotsi, “Sweden.” In the Primary Chronicle the name 
Varyagi (Varangians) is practically equated with Rus. Of uncer- 
tain origin, it is usually derived from the Scandinavian vaeringjar, 
“men under oath” (for military service). 

The vitality of the Scandinavians during the Viking period can 
hardly be exaggerated, for while men were being poured out into 
the various expansion areas, well-organized states with adequate 
legal codes were arising in the three homelands, while in Norway, 
and especially in the Norwegian colony of Iceland, the late ad- 
vance of Christianity made possible richer memories of Germanic 
heathendom than any found elsewhere, and extensive development 
of poetry round them. At the same time, a new poetry was arising 
in which more delight in artifice of words appears than in any other 
Indo-European verse except that of ancient India. In the same 
period, peaceful trade led to the establishment and growth of great 
mercantile centres not only in the homelands, e.g. the Danish 
Hedeby in Schleswig and the Swedish Birka, but in the expansion 
areas, e.g. Truso at the mouth of the Vistula and Wolin on the 
Baltic, while Dorestad in Frisia was often in Viking hands. 


VIKING RAIDS AND CONQUESTS 


England.—The Viking raids that received record are so many 
that they could be enumerated only in detailed histories of the 
countries of Europe. In the present sketch only conquests leading 
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to the formation of Viking states can be considered. In England 
desultory raiding is recorded from the time of Beorhtric of Wessex 
(786-802) and may have begun even earlier. On the whole the na- 
tives held their own until the appearance in 865 of a force led 
by three brothers later held to be sons of Ragnar Lodbrok (q.v.), 
They were Healfdene, Inwaer (Ivar), and perhaps Hubba (Ubbe). 
This army conquered the ancient kingdoms of East Anglia and 
Northumbria and reduced Mercia to a fraction of its former size, 
Yet it was unable to subdue the Wessex of Alfred the Great, with 
whom in 878 a truce was made, which became the basis of a treaty 
in or soon after 886. This recognized that much of England was 
in Danish hands. Although hard pressed by fresh armies of Vik- 
ings from 892 to 899, Alfred was finally victorious over them, and 
the spirit of Wessex was so little broken that his son Edward the 
Elder was able to commence the reconquest of Danish England. 
Before his death in 924 the small Danish states on old Mercian and 
East Anglian territory had fallen before him. The more remote 
Northumbria resisted longer, largely under Viking leaders from 
Ireland, but the Scandinavian power there was finally liquidated 
by Edred in 954. Viking raids on England began again in 980, and 
the country ultimately became part of the empire of Canute (q.v.; 
see also SwEvN I). Nevertheless, the native house was peacefully 
restored in 1042, and the Viking threat ended with the ineffective 
passes made by Canute II in the reign of William I. But although 
Scandinavian independence within England was now at an end, the 
Scandinavian conquest left deep marks on the areas affected, in 
social structure, dialect, place-names, and personal names. 

The Western Seas and Ireland.—In the western seas, Scandi- 
navian expansion touched practically every possible point. Settlers 
poured into Iceland from at least about 900 (see IcELAND: His- 
tory), and from Iceland colonies were founded in Greenland and 
attempted in North America. 

The part of the New World in which the Norsemen made land- 
ings is known in the literature and chronicles of Iceland as Vinland 
(q.v.). Some evidence for the spread outside Iceland of a knowl- 
edge of these Norse landings appears to be provided by a map 
published in 1965, apparently produced in Switzerland in the 15th 
century. On this map Vinland is marked. (See further NORTH 
America: Exploration and Settlement.) The same period saw 
settlements arise in the Orkney Islands (g.v.), where they absorbed 
earlier settlements, and in the Faeroes, though these both retained 
a closer connection with Norway. (The Orkneys were not formally 
annexed to Scotland until 1472.) The power of the earls of 
Orkney waxed and waned, sometimes encroaching on the mainland, 
the Shetlands, and the Hebrides, sometimes losing what had been 
gained. Scandinavians abounded in the Hebrides and Man, and 
from RA to time Viking chiefs claimed kingship in that area, Yet 
the establishment of a strong royal line in the Isle of Man, though 
due to a Scandinavian, Godred Crovan, belongs to the second 
Viking period (from 1079). 

Scandinavian invasions of Ireland are recorded from 795, when 
Rechru, an island not to be identified, was ravaged. Thenceforth 
fighting was incessant, and although the natives often more than 
held their own, Scandinavian kingdoms arose at Dublin, Limerick, 
and Waterford. The kings of Dublin for a time felt strong enough 
for foreign adventure, and in the early 10th century several of 
them ruled in both Dublin and Northumberland. The likelihood 
that Ireland would be unified under Scandinavian leadership passed 
with the Battle of Clontarf in 1014, when the Irish Scandinavians, 
supported by the earl of Orkney and some native Irish, suffered 
disastrous defeat. Yet in the 12th century the English invaders 
of Ireland found the Scandinavians still dominant (though Chris- 
tianized) at Dublin, Waterford, Limerick, Wexford, and Cork. 
They are referred to as Ostmen, i.e. “Easterners,” and had some 
separate existence till the late 13th century. The Viking invasions, 
though in the end politically ineffective, had a profound influence 
on Irish legend and popular poetry and upon the Gaelic language. 

The Carolingian Empire.— The first collision of the Scandina- 
vians with the Carolingian Empire was apparently occasioned not 
by the outward surge of the Vikings but by the threat to Denmark 
arising from the conquest of the Saxons by the imperial power. In 
810 a descent on the Frisian coast was led by Godíred, king of 
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Denmark, or at least of a part of 
it, but this threat passed with the 
murder of Godfred by one of his 
followers. Charlemagne and his 
successor, Louis I the Pious, de- 
veloped coastal defense, and the 
empire in their time was not a 
tempting quarry. The imperial 
government even developeda pol- 
icy of permitting Danish princes 
to establish themselves in its do- 
minions as a threat to the estab- 
lished government of Denmark. 
In this period there were Danish 
chiefs in Walcheren, Riistringen, 
and Dorestad, apparently on good 
terms with the imperial govern- 
ment. The Danish kingdom first 
based on Dorestad (which was it- 
self destroyed by storms in 864) 
lasted till 885, when its last king, 
Godfred, was murdered in con- 
sequence of meddling in the in- 
ternal quarrels of the empire. 
However, with the death of Louis 
the Pious in 840 and the division 
of the empire, a period of less 
successful opposition to the Vi- 
kings began. Raids were incessant 
and devastating. Yet the divided 
empire was not without power to 
retaliate, and the Vikings suffered many severe defeats like those 
at Saucourt (881) and at the Dyle River (891), while their best 
efforts to capture Paris failed in 885-886. Settlement was never 
achieved in the empire on the scale evidenced in the British Isles, 
and Scandinavian influence on continental languages and institu- 
tions is, outside Normandy, very slight. Nevertheless, the medie- 
val laws of Frisia (known in versions dating from the 11th cen- 
tury) have provisions dating from an age in which the assaults of 
“the wild Viking” were familiar. Sporadic raiding continued till 
the end of the Viking period, and about 1013 a Viking force under 
the future Olaf II Haraldsson, king of Norway, took part in a 
French civil war. Yet before 900 no permanent foothold had been 
achieved in the empire by the Vikings. In the 10th century, how- 
ever, they achieved foothold on the Loire and (following some 
infiltration in the preceding century) on the Seine. The settle- 
ments on the Loire, though important in the 10th century, were 
again impermanent, but those on the Seine were the germ of the 
duchy of Normandy, the only permanent Viking achievement in 
what had been the empire of Charlemagne (see NORMANS). 
Spain and the Mediterranean.—Farther south than France 
the Vikings accomplished little, The year 844 saw a burst of raids 
on the Spanish peninsula, in which many places, including Lisbon, 
Cádiz, and especially Seville, suffered. The Vikings even reached 
the coast of Morocco and raided the site where Arzilla afterward 
stood. However, resistance was severe, and the Muslim power did 
not appeal as a victim. Just after this, the famous Moorish em- 
bassy to the Vikings took place. An unidentified Viking kingdom 
was visited, and the Moors were surprised at the moral freedom 
enjoyed by the queen and other women and the absence of jealousy 
among the men. Most accounts of the Vikings mention an expedi- 
tion by a large fleet into the Mediterranean in 859-862, when, in 
addition to much other raiding, Luna on the Magra River in Italy 
was destroyed in the belief that it was Rome. The story of this 
expedition, however, is largely pieced together from sources of 
low credibility and should not be accepted in detail. Yet there 
was during the years in question a resumption of raids in Spain. 
No subsequent ones are recorded till 964, and none after 970. 
Eastward Raids and Infiltration.— The eastern Viking ex- 
Pansion was probably a less violent process than that on the At- 
lantic coasts. Although there was, no doubt, plenty of sporadic 
raiding in the Baltic, and indeed to go on the “east-Viking” was an 
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(Far left) Post 
with carved animal head, from Oseberg, 


Nor. (Left) Carved stone representing 
Viking ship under sail, from Stenkyrka, 
Gotland, Swed, (Above) Viking ship ex- 
cavation at Ladby, Fyn, Den. c. 900 
A.D. (Right) The Dybeck sword, found 
at Dybeck, Skáne (now in Sweden) ; the 
sword (c. 1000 A.D.) has a silver gilt 
hilt 
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expression meaning to indulge in such activity, no Viking kingdom 
was founded with the sword in that area. The Scandinavians were 
content to establish trading stations, within which they could fol- 
low their own way of life. Rimbert's life of Ansgar (see ANSGAR, 
SarnT) tells of various expeditions to Kurland by both Danes and 
Swedes, and the capture of a city known as Seeburg. This last 
event is referred to the time (853-854) of Ansgar's second visit to 
Sweden. Its Germanic name suggests that this city had once been 
a Viking settlement, and recent discoveries of Swedish and Gutnish 
cemeteries at Grobina in Latvia confirmed the possibility of civil 
settlements under military guardianship. The date of these ceme- 
teries appears to be the 8th century. In the 10th century the great 
trading station at Wolin or Jumne on the Oder was founded. It 
was regarded as Danish in its affiliation, and hence it was destroyed 
by Magnus I of Norway in his war with Denmark in 1043, It 
came to be regarded in tradition as a nest of Vikings (Jomsburg). 

The greatest eastern movement of the Scandinavians was that 
which carried them into the heart of Russia (see Russtan His- 
TORY). The extent of this penetration is difficult to assess, for 
while the Scandinavians were at one time dominant at Novgorod, 
Kiev, and other centres, they were rapidly absorbed by the Slavonic 
population, to which, however, they gave their name of Rus, “Rus- 
sians.” The Russian Primary Chronicle, written about the year 
1100, fully accepts the story of the Rus penetration, which it alleges 
to have followed an invitation from the natives and to date from 
862. This date is clearly too late, for in 839 a number of Rus ac- 
companied a Byzantine embassy to Louis the Pious because they 
hoped to find a less dangerous way home than that by which they 
had come. Louis’ interrogation revealed that they were of Swedish 
extraction, and this would no doubt be true of many Rus. About 
950 the emperor Constantine VII Porphyrogenitus records Scandi- 
navian names given by the Rus to the cataracts of the Dnieper 
River. The Rus were clearly in the main traders, and two of their 
commercial treaties with the Greeks are preserved in the Primary 
Chronicle under 912 and 945. The Rus signatories have indubi- 
tably Scandinavian names. Occasionally, however, the Rus at- 
tempted voyages of plunder like their kinsmen in the West. Their 
existence as a separate people did not continue past 1050 at the 
latest. 

The first half of the 11th century appears to have seen a new 
Viking movement toward the East. A number of Swedish runic 
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stones record the names of men who went with Yngvarr on his 
journeys. These journeys were to the East, but only legendary 
accounts of their precise direction and intention survive. 

A further activity of the Scandinavians in the East was service 
as mercenaries in Constantinople, where they formed the Varang- 
ian Guard of the Byzantine emperor. 

For the vessels used by the Vikings see Sup; for their weapons 
and clothing see SCANDINAVIAN ARCHAEOLOGY; for their religion 
see GERMANIC MYTHOLOGY AND HEROIC LEGENDS. 

See also references under “Viking” in the Index. 
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“Viking,” see F. Askeberg, Norden och kontinenteni gammal tid (1944), 
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VILE, WILLIAM (d. 1767), English cabinetmaker and up- 
holsterer, was partner with John Cobb (q.v.) from about 1750 to 
1765. Vile appears to have been the senior member of the firm, 
whose name appears in the royal accounts only during the period 
of the partnership. Vile worked for George III both before and 
after his accession to the throne. Existing accounts show that 
he supplied furniture also to Strawberry Hill (Middlesex), Long- 
ford castle (Wiltshire), and Came house (Dorset). A con- 
siderable quantity of superb furniture in the rococo style has 
been identified as Vile's and has established him as the leading 
cabinetmaker of the period. Pieces still in the royal collection, 
such as the jewel cabinet and the secretaire made for Queen 
Charlotte, are characteristic of Vile's best work, both for their 
imposing design and for the magnificent quality of detail, and 
rank among the finest pieces of furniture made in England. He 
died in Sept. 1767. 

See R. Edwards and M. Jourdain, Georgian Cabinet-Makers, 3rd 
ed. (1955). (J. E. Le.) 

VILLA, PANCHO (Francisco) (1878-1923), Mexican rev- 
olutionary general, was born in the municipality of San Juan del 
Rio, Durango, on June 5, 1878. At the age of 16 he killed a man 
for molesting his younger sister and then fled to the mountains. 
For the next 15 years he lived as a cattle rustler and bandit, mean- 
while changing his name from Doroteo Arango to Francisco Villa, 
and came to be known as “Pancho.” Occasionally he worked as 
a labourer, and on one of these occasions he was persuaded to join 
the Madero revolution against Pres. Porfirio Díaz in 1910, After 
Madero's victory, Villa remained in the irregular army. During 
the campaign against Pascual Orozco in 1912, Gen. Victoriano 
Huerta condemned Villa to death for insubordination, but Madero 
ordered a stay of execution and sent Villa to prison. Villa escaped 
from prison in Nov. 1912 and fled to the United States. 

Soon after Madero's assassination in 1913 Villa returned to 
Mexico and joined Venustiano Carranza against Huerta; his cav- 
alry became the most famous force in the revolutionary armies. 


VILE—VILLA. 


After Carranza's victory, he and 
Villa split as a result of mutual 
distrust. They renewed the civil 
war and Villa was defeated in a 
series of battles. By late 1915, 
when the United States recog- 
nized Carranza, Villa was no 
longer a serious contender for 
power; but, in order to demon- 
strate that Carranza did not con- 
trol northern Mexico, Villa exe- 
cuted 16 U.S. citizens at Santa 
Isabel in early 1916 and soon 
thereafter attacked Columbus, 
N.M. Pres. Woodrow Wilson 
then sent an expedition led by 
Brig. Gen. John J. Pershing to 
Mexico to capture Villa, but Car- 
ranza's uncooperativeness and 
Villa's popularity in Chihuahua 
prevented Pershing from fulfill- 
ing his mission. Villa continued 
his bandit-rebel activities as long 
as Carranza remained in power, 
at times capturing some of the 
larger northern cities, but as soon 
as Carranza was overthrown in 
1920 Villa made peace with the 
government. In return for agree- 
ing to retire from politics he was 
given a large ranch in Durango. "There he lived until he was 
assassinated in Parral, Chihuahua, on July 20, 1923. See also 
Mexico: Independent Mexico. (C. C. Cv.) 

VILLA, the Latin word (diminutive of vicus, "a village") 
for a country house and its appurtenances. In Great Britain the 
word has come to mean a small detached or semidetached suburban 
home and has lost much of its original significance. In the United 
States the word has been used to mean a real estate development 
or tract, though generally it refers to a sumptuous suburban or 
country residence. 

References to villas are constantly made by Roman writers, es- 
pecially Cicero who had seven villas, and Pliny who described his 
villas in Tuscany and near Laurentum at great length in his letters. 
The Roman countryside is dotted with ruins of innumerable villas. 
The most famous of these is the villa of Hadrian at Tivoli which 
covered an area about two miles in length and in which were 
reproductions of celebrated buildings he had seen in his travels. 
Many villas existed throughout the Roman empire. 

The villas were frequently asymmetrical in plan (the 4th-cen- 
tury imperial hunting lodge-villa near Piazza Armerina in Sicily 
is an excellent example), often built with elaborate terracing on 
hillsides, especially around Tivoli and Frascati, and had long 
colonnades, towers, fine water gardens with reflecting pools and 
fountains, and extensive reservoirs for the water supply. Ac- 
cording to Pliny there were two kinds of villas, the villa urbana, 
which was a countryseat (with city comforts), and the villa 
rustica, the farmhouse. A villa at Boscoreale near Pompeii, ex- 
cavated in 1893-94, is an example of a villa rustica in which the 
principal room was the kitchen, with the bakery and stables beyond 
and room for wine presses, oil presses, hand mill, etc. 

During the middle ages the villas were abandoned and in some 
places castles and monasteries (e.g., the Basilian monastery at 
Grottaferrata) built in and on top of them. The great Renaissance 
villas were occasionally built on their ruins and frequently used 
some of the better preserved remains as models. This influence 
is especially evident in such early examples as the Villa Madama 
(1520) just outside Rome, originally designed by Raphael, and 
Pirro Ligorio's Casino of Pius IV (1558-62) in the Vatican gar- 
dens. The Renaissance villas sought, however, for greater sym- 
metry and the houses were less rambling (frequently being re- 
modeled castles, especially in Tuscany), though the gardens were 
often even more elaborate. In fact, the garden often became the 
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principal element in the 16th and 17th century, as in the Villa 
d'Este in Tivoli (1549), also designed by Ligorio, and the Villa 
Lante in Bagnaia and the Villa Orsini at Bomarzo, both near 
Viterbo. Other important examples are the Villa di Papa Giulio 
(1550) in Rome and the Villa Farnese at Caprarola, both by 
Vignola, the villas Aldobrandini (1598-1603), Falconieri (1546) 
and Mondragone (1573-75) at Frascati, the Villa Barberini at 
Castel Gandolfo (on the site of a villa of the emperor Domitian), 
the Boboli gardens in Florence, the Villa Barbaro at Maser in the 
Veneto and La Rotonda near Vicenza by Palladio, and the villas 
Borghese, Medici (1540) and Doria Pamphili (1650) in Rome. By 
the 18th and 19th century villas in Italy were less extensive, though 
fine ones were built in Piedmont (Villa Stupinigi near Turin) and 
Lombardy, especially on the lakes, in the Veneto (Villa dei Pisani 
at Stra), in Rome (Villa Albani and Villa Torlonia), on the slopes 
of Vesuvius near Naples (La Favorita at Portici) and at Bagheria 
near Palermo (Villa Palagonia). The Italian villa had much in- 
fluence in France and England, See also RESIDENTIAL ARCHITEC- 
TURE; ROMAN ARCHITECTURE. 

BrsrrocnAPRY.—Edith Wharton, Italian Villas and Their Gardens 
(1910) ; G. Lowell, Smaller Italian Villas and Farmhouses (1916) ; 
H. H. Tanzer, The Villas of Pliny the Younger (1924); T. Ashby, 
The Roman Campagna in Classical Times (1929). (N. N.) 

VILLACH, a town of southern Austria, in Kärnten (Carinthia) 
Bundesland, lies on the Drau (Drava) River, 22 mi. (35 km.) W of 
Klagenfurt. Pop. (1961) 32,971. Villach is an important rail- 
way centre and an attractive resort town. Its western part is at 
the base of the Villacher Alpe. At the beginning of the 19th 
century the town was still fortified with a big wall and enclosed 
with deep trenches. At that time the citizens built their houses 
very close to one another, which made all the lanes leading to the 
main square small and dark, The most notable building is the 
church of St. Jakob, reconstructed in the late 14th to early 15th 
century ; its tower (separated from the church proper) is the high- 
est in Kärnten with a height of 311 ft. (95 m.). y 

Villach was a prominent town by Roman times. In 1007 it be- 
came part of the bishopric of Bamberg, and remained so until 
the 18th century. It was an important trade route during the 
Middle Ages, but declined after new trade routes were opened. 
Commerce again picked up in the 19th century. Industries include 
the production of cellulose and beer. Warmbad-Villach, noted for 
its mineral baths, lies near the town. (C. Ma.) 

VILLA-LOBOS, HEITOR (1837-1959), foremost Brazil- 
ian composer, in whose uniquely original music indigenous melodic 
and rhythmic elements serve as basic inspiration, was born in Rio 
de Janeiro on March 5, 1887. He was a cellist in his youth, and 
from 1905 began to investigate Brazilian folk music. In 1907 he 
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became a pupil of F. Braga, who introduced him to the music of 
Wagner. For a short'time, beginning in 1923, he lived in Paris. 
In 1930 he was appointed director of musical education at São 
Paulo and in 1932 took charge of musical education throughout 
Brazil. He established a conservatory for popular singing (1942) 
and founded the Brazilian Academy of Music (1945). Between 
1944 and 1949 he traveled widely in the U.S. and Europe. He died 
in Rio de Janeiro on Nov. 17, 1959. 

Villa-Lobos wrote over 2,000 works, including operas, ballets, 
and symphonies. The style of his music was influenced by the 
French composers, but he also made an original use of Brazilian 
percussion instruments and Brazilian rhythms. One of his most 
characteristic works is Bachianas Brasileiras (1930-44), a set of 
nine pieces for various instrumental and vocal groups, in which 
a contrapuntal technique in the manner of Bach is applied to 
themes of Brazilian origin. A similar series of 14 works, composed 
between 1920 and 1929, bears the generic title Chéros (a Brazilian 
country dance). His 12 symphonies (1920-58) are mostly associ- 
ated with historic events or places. Other works include the sym- 
phonic poems Amazonas (1929) and Dawn in a Tropical Forest 
(1954) ; two cello concertos (1915, 1955); Momoprecoce, for piano 
and orchestra; a harp concerto and a concerto for harmonica and 
orchestra; 16 string quartets (1915-55); and Rudepoema, for 
piano solo (1926; orchestrated 1942). 

BisLrocRAPRY.—V. Mariz, Heitor Villa-Lobos (1949) ; N. Slonimsky, 
Music of Latin America, pp. 142-150 (1945) ; J. C. de Andrade Muricy, 
Villa-Lobos (1961). (N. Sy.) 

VILLANELLE, in Italy where the term originated (Ital. 
villanella from villano, *peasant"), a rustic song; the term was 
used in France to designate a short poem of popular character 
favoured by poets in the late 16th century. Du Bellay’s *Vanneur 
de Blé” and Philippe Desportes’ “Rozette” are excellent examples 
of this early type of villanelle, unrestricted in form. Jean Pas- 
serat (d. 1602) left several villanelles, one of which became so 
popular that it set the pattern for later poets and, accidentally, 
imposed a rigorous and somewhat monotonous form: seven- 
syllable lines on two rhymes (the first feminine), distributed in 
(normally) five tercets and a final quatrain with line repetitions 
(indicated by numbered capitals and lines in italics below) : 


J'ai perdu ma tourterelle: A! 
Est-ce point celle que j’oy? b 
Je veux aller aprés elle. A? 
Tu regrétes ta femelle? a 
Hélas! aussi fais-je moy: 

J'ai perdu ma tourterelle. A: 
Si ton amour est fidelle, a 
Aussi est ferme ma foy: b 
Je veux aller aprés elle. A? 
Ta plainte se renouvelle? a 
Tousjours plaindre je me doy: b 
J'ai perdu ma tourterelle. A 
En ne voyant plus la belle, a 
Plus rien de beau je ne voy; b. 
Je veux aller après elle. A 
Mort que tant de fois j'appelle, a 
Pren ce qui se donne à toy: b 
J'ai perdu ma tourterelle, A! 
Je veux aller aprés elle. A’ 


A villanelle double, composed of sixains with a final huitain, has 
also been used. 

The villanelle was revived in the 19th century by Philoxéne 
Boyer and J. Boulmier; the latter published collections in 1878 
and 1879 and, at his death in 1881, left a third collection unfin- 
ished. 

Théodore de Banville, Leconte de Lisle (two examples only) 
and, later, Maurice Rollinat also wrote villanelles. In England 
the revival of interest in French verse forms about 1877 attracted 
attention to the villanelle and it was cultivated by W. E. Henley, 
Austin Dobson, Andrew Lang and Edmund Gosse. Among Hen- 
ley’s numerous villanelles is “A dainty thing’s the Villanelle,” 
itself descriptive of the form. He and Dobson were also foremost 
in the writing of humorous villanelles. (F. J. WE.) 
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VILLANI, GIOVANNI (c. 1275-1348), Italian chronicler 


whose European attitude to history foreshadows Humanism, was 
born in Florence, probably between 1275 and 1280. In 1300 he 
became a partner in the banking firm of Peruzzi, for which he 
traveled to Rome (1300-01), where he negotiated with the pope, 
and (1302-07) to France, Switzerland, and Flanders. In 1308, 
back in Italy, he left the Peruzzi Company. He took an active part 
in Florentine life and three times (1316, 1317, and 1321) was 
appointed head of a guild (priore). He was prosecuted for mal- 
versation, but was found innocent. In 1345 he was involved in the 
bankruptcy of the Bardi and other companies and was imprisoned, 
but released on bail. He died during the plague of 1348. 

His Cronica, or Storia Fiorentina, is a vast and ambitious uni- 
versal history in 12 books. It was planned as a history of events 
from the fall of the Tower of Babel to Villani’s own time, seen 
from and focused on Florence, which, in the first half of the 14th 
century, dominated the social and economic life of Europe. Villanr 
began the work in about 1308. The most interesting part is Books 
VII-XII; i.e., covering the period 1266-1346. 

The arrangement of the chronicle is chronological, with little 
or no attempt to present a synthesis, and despite its author's 
aim at accuracy and objectivity, the work's scope made confusions 
and contradictions inevitable. On Florentine history, Villani 
achieves considerable impartiality; although a supporter of the 
Guelphs, he was not partisan in his views. He reflects the out- 
look of the wealthy borghesi of the time. His style is plain, and 
tends to monotony. When dealing with the events and personali- 
ties of contemporary Florence, however, he can be lively, and his 
work is of particular value for its inclusion of detailed statistical 
information on the administration and finance of the Florence of 
his own time; it is the first introduction of statistics as a positive 
element in history. For the purity of its Florentine vocabulary, 
the Cronica is considered a classic of the Italian language. 

After Giovanni's death, his brother Matteo (1295?-1363) added 
10 books to the Cronica, covering the years 1348-63. Matteo’s 
son, Filippo (1345-1405), added another book for the year 1364. 

The Cronica, widely known before its completion, was popular. 
A first edition (incomplete) was published in Venice in 1537; the 
first complete edition was published in Florence in 1559. It was 
included in Muratori's Rerum Italicarum Scriptores (1728). Mod- 
ern editions were published in 1823, 1844, 1857, and 1879. Selec- 
tions from the first nine books were translated into English by R. 
E. Selfe, edited by P. H. Wicksteed (1896; 2nd rev. ed. 1906). 

BisrrocmaPHY.—G. Milanesi, “Documenti riguardanti Giovanni Vil- 
lani? Archivio storico italiano, 4 (1856); G. Arias, “Nuovi Docu- 
menti su Giovanni Villani,” Giornale storico della letteratura, 36 
(1899); E. Wehl, Die Weltanschauung des Giovanni Villani (1927) ; 
R. Palmarocchi, Cronisti del Trecento (1935) ; F. P. Luiso, “Biografia 
di Giovanni Villani," Bulletino storico italiano, 51 (1936); E. Fiume, 


“La demografia fiorentina nelle pagine di Giovanni Villani," Archivio 
storico italiano, 108 (1950). (Pr. B.) 


VILLANOVANS, the name applied to the founders of an 
early Iron Age civilization in Italy, from the village of Villanova 
near Bologna, where in 1853 a 
typical cemetery was first discov- 
ered. The Villanovans branched 
from the cremating urn field cul- 
tures of northern Europe and ap- 
peared in Italy, perhaps about 
1000 z.c. Their characteristic 
cemeteries have been found in the 
Po Valley from Bologna to Ri- 
mini, in Tuscany, and, with cer- 
tain differences, in northern 
Latium. 

(See also AncHAEOLOGY: The 
Iron Age in Europe.) 

'The cemeteries contain crema- 
tion burials almost exclusively, 
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round hole in the ground, some- 
times enclosed in a rectangular 
cist of unhewn slabs. In the Po 
Valley and in most of Tuscany 
the urn is almost universally of 
the distinctive biconical, or two- 
Í storied, form, decorated with in- 
cised geometric patterns and 
covered with a shallow, single- 
handled bowl; in Tuscany the 
urn is occasionally covered with 
a bronze helmet with a high tri- 
angular crest or a pottery imita- 
tion of a helmet; in Villanovan 
cemeteries in Latium the bicon- 
ical urn does not occur, but La- 
tium shares with a few cemeteries 
of Tuscany the use of the terra- 
cotta hut urn, whose oval shape and pitched roof reproduce a 
primitive hut of wattle and daub over a frame of poles. The hut 
urn is characteristic of northern European urn fields, the helmet 
of western Europe; the two-storied urn may be related to similar 
types found in Hungary and Rumania. 

The cremation burials of Latium (the Alban Hills and the 
Roman Forum) seem to be the earliest; very little metal of any 
kind was found in the graves, and only an occasional glass or amber 
bead. In Tuscany metalwork- 
ing became a fine art; helmets, 
shields, swords of northern Euro- 
pean and Greek types, belts and 
vessels of many shapes, all deco- 
rated with repoussé bosses and 
incision in geometric designs, 
have been found in quantity. In 
the second half of the 8th cen- 
tury the Villanovans of Tuscany 
were strongly influenced by 
Greece; wheel-made painted pot- 
tery in imitation of Greek Geo- 
metric wares and cast-bronze 
figures in a style recalling that of 
Geometric Greece suggest the ac- 
tual presence of Greek settlers in 
Tuscany. In this period inhuma- 
tion became the predominant 
burial rite, as it did during the 
same period in Greece. 

During the first quarter of the 
— 7th century an orientalizing civi- 
lization, presumably introduced 
by Etruscans (g.v.), was super- 
imposed on the Villanovan in Tus- 
cany, and the amalgamation of 
this and the Villanovan produced, 
by the end of the 7th century, the 
Etruscan culture of historic times. The northern Villanovans 
of the Po Valley, however, continued to produce a geometric 
art closely related to that of pre-Etruscan Tuscany as late as the 
last quarter of the 6th century, when Etruscan expansion into 
the Po Valley obliterated their civilization (see FELSINA). 

BrisLro0cmAPHY.—D. Randall-Maclver, Villanovans and Early Etrus- 
cans (1924) ; J. Whatmough, The Foundations of Roman Italy (1937) ; 
A. Akerstrém, “Der geometrische Stil in Italien,” Skrifter utgivna av 
svenska Institutet i Rom, vol. ix (1943) ; H. Hencken, “Archaeological 
Evidence for the Origin of the Etruscans,” Ciba Foundation Symposium 
on Medical Biology and Etruscan Origins (1958) ; L. Laurenzi, “Aspetti 
essenziali e cronologia dell’ età del ferro nella valle padana,” Spina € 
l'Etruria Padana, Supplemento a Studi Etruschi 25 (1959) ; L. Banti, 
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FIG. 2.—LATE VILLANOVAN TRIPOD; 
WITH BRONZE HORSEMEN FORMING 
THE BASE; VETULONIA 
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FIG, 3.—BICONICAL OSSUARY COV- 
ERED WITH A CRESTED HELMET; 
TARQUINIA 


Die Welt der Etrusker (1960). 


(E. H. Rr) 


the ashes of the dead being nor- 
mally deposited in a large jar of 
coarse, handmade pottery (im- 
Pasto), which was placed in a 
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FIG. 1.—TERRA-COTTA HUT URN 
USED TO HOLD THE ASHES OF THE 
DEAD; TARQUINIA 


VILLARD, HENRY (originally FERDINAND HEINRICH 
Gustav Hitcarp) (1835-1900), U.S. journalist, financier, and one 
of the major American railroad promoters, was born in Speyer, 
Bavaria, April 10, 1835. He emigrated to America in 1853 and 
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became a journalist for German-American newspapers and later 
for leading American dailies. He reported the Lincoln-Douglas 
debates for eastern newspapers, the Pikes Peak gold rush for the 
Cincinnati Daily Commercial, and the Civil War from the field of 
action for the New Vork Herald and New York Tribune. 1n 1881 
he purchased the Nation and the New York Evening Post. 

As an agent for German bondholders he became interested in 
railway finance. In 1875 he aided in reorganizing the Oregon and 
California Railroad and the Oregon Steamship Company and in 
1876 became president of both companies. He was receiver of 
the Kansas Pacific Railroad in 1876-78. In 1879 he organized 
the Oregon Railway and Navigation Company, which built a line 
along the Columbia River from Portland to Wallula. In 1881 
Villard secured control of the Northern Pacific and became its 
president. Its transcontinental line was completed under his man- 
agement, but the costs so far exceeded the estimate that both Vil- 
lard and the road became insolvent in 1883, and Villard was re- 
moved from the presidency. He later recouped his losses so that 
from 1889 to 1893 he served as chairman of the board of directors 
of the same company. In 1890 he bought the Edison Lamp Com- 
pany at Newark, N.J., and the Edison Machine Works at Schenec- 
tady, N.Y., and formed them into the Edison General Electric 
Company, of which he was president until its reorganization in 
1893 as the General Electric Company. He died at Dobbs Ferry, 
N.Y., Nov. 12, 1900. 

See Memoirs of Henry Villard, 2 vol. (1904). 

VILLARD DE HONNECOURT, French architect of the 
first half of the 13th century, whose architectural drawings give a 
clear insight into the working processes of a medieval workshop, 
was a native of Honnecourt, in Picardy. Villard’s only docu- 
mentary work is his sketchbook—preserved in the Bibliothéque 
Nationale, Paris—a fragment of 33 folios with about 325 drawings. 
It contains a treatise on different subjects, a "livre de portraiture" 
(“book of portraiture”) as Villard himself calls it. Planned partly 
as a modelbook and partly as lodgebook for construction, it em- 
ploys geometrical schemes as guiding lines instead of arithmetical 
measurement. In it Honnecourt demonstrates how to construct 
ground plans and elevations of Gothic buildings, church furniture, 
ornaments, and engines, and depicts human and animal bodies by 
applying geometrical forms such as the pentagram, quadrangle, 
triangle, and circle “for easy enlargement." As an architect of his 
time Villard had to combine the skill of a mason and draftsman 
and a knowledge of engineering with extensive architectural train- 
ing. 

Commissions and journeys led him into Switzerland and Hun- 
gary. The places he visited are recorded in the drawings and their 
explanatory notes: Vaucelle, Cambrai, Meaux, Laon, Reims, 
Chartres, and Lausanne. 

See H. R. Hahnloser, Villard de Honnecourt, kritische Gesamtausgabe 
des Bauhüttenbuches (1935) ; P. Frankl, The Gothic: Literary Sources 
and Interpretations (1959). (Ja. W.-F.) 

VILLARS, LOUIS HECTOR, Duc ne (1653-1734), one 
of the few men to be awarded the exceptional title of marshal 
general of France, was the most effective of Louis XIV’s military 
commanders in the War of the Spanish Succession, The son of 
an army officer who turned to diplomacy, he was born at Moulins 
on May 8, 1653. Early in the war of 1672-79 (see Durcu Wars) 
he attracted attention in the famous French crossing of the Rhine 
(1672) and was appointed colonel of a cavalry regiment after the 
Battle of Seneffe (1674), Though he won a reputation as a leader 
of light cavalry, further promotion was slow because he was not 
a favourite of the minister Louvois. A diplomatic mission to the 
elector Maximilian II Emanuel of Bavaria (1687) led to his cam- 
paigning briefly with the elector against the Turks in Hungary; but 
a second mission (1688-89) ended abruptly as the War of the 
Grand Alliance (g.v.) broke out. Villars then bought the post of 
Commissary general of the French cavalry and led the cavalry with 
Some success against the Allies at Walcourt in Flanders (August 
1689) before being posted to the uneventful German front. In 
1693 he was promoted lieutenant general. 

From 1698 to 1701 Villars was in Vienna, negotiating about 
Spain. On the outbreak of the War of the Spanish Succession 
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(q.v.), he was first sent to Italy, then transferred to Upper Alsace. 
Having crossed the Rhine, he was attacked by Louis of Baden at 
Friedlingen (October 1702) but used his cavalry so effectively to 
save the infantry that Louis XIV made him a marshal of France 
and gave him command of the French Army of Germany. Bya 
bold march recalling Turenne's exploits in southern Germany, 
Villars joined forces with France's Bavarian ally at Ulm in May 
1703. Maximilian Emanuel, however, rejected the plan for a march 
on Vienna; and, though they won a victory at Hóchstüdt (Sept. 
20, 1703), disputes between him and Villars became so sharp that 
the latter asked to be recalled. Villars was campaigning against 
the Camisards (g.v.) in the Cévennes at the time of the Franco- 
Bavarian defeat at Blenheim (1704). 

To retrieve the disaster of Blenheim, Villars was sent back to 
the eastern front; at the same time he was granted his ducal 
title (1705). He stopped the duke of Marlborough (g.v.) from 
advancing up the Moselle into France and, on Marlborough’s re- 
turn to Flanders, crossed the Rhine into Germany again but was 
thwarted by Louis of Baden’s threat to Strasbourg. In 1706 he 
had to defend Alsace; but in May 1707 he crossed the Rhine yet 
again, broke the German lines at Stollhofen by a surprise move, 
and advanced deep into Swabia before having to retreat. The 
French court at Versailles, however, resented his boastfulness, and 
Louis XIV had little enthusiasm for adventures beyond the Rhine. 
In 1708 Villars was sent to guard Dauphiné. 

In 1709 Villars was given command of the French forces in 
Flanders. When Marlborough and Prince Eugene (q.v.) of Savoy 
invested Mons, he advanced to a strong position but was attacked 
there. In the Battle of Malplaquet (Sept. 11, 1709) he inflicted 
heavy losses on the Allies’ wings, but fell wounded in the knee, 
while a new onslaught broke the French centre. The Allies, who 
had lost nearly twice as many men as Villars, did not pursue the 
retreating French. 

For the next two years Villars, still on the northern front, 
resisted the encroachments of the Allies. At last, when the British 
had withdrawn their contingent from the fighting, he struck at the 
remaining Allies, His victory at Denain (July 24, 1712), in which 
he cut off a Dutch corps before Eugene could support it, ended the 
struggle in Flanders. Returning to the Rhine, Villars took Landau 
and Freiburg in 1713, before going to make peace by direct negotia- 
tion with Eugene at Rastatt. 

Villars became a member of the Académie Francaise (1714) and 
of the Council of Regency after Louis XIV's death (1715), In 
1733, for the War of the Polish Succession, he was sent to Italy 
with the title of marshal general. The effort was too much for the 
80-year-old Villars, who died at Turin on June 17, 1734. 

The best edition of Villars’ Mémoires is by the marquis de 
Vogüé, for the Société de l'Histoire de France (1884-1904). 

See H. Carré, Le Maréchal de Villars (1936). (I. D. E) 

VILLE DE PARIS, a département of France set up in 1964 
as part of the administrative reorganization of the metropolitan 
region. It is coextensive with the municipality of Paris (q.v.), 
comprising the compact urban area within the last line of forti- 
fications built 1841-45 and demolished only after World War I, 
together with the park annexes of the Bois de Boulogne and the 
Bois de Vincennes to the west and east respectively. It is now 
only the inner and lesser part of the modern urban agglomera- 
tion of Greater Paris, and the total population of its 20 arron- 
dissements has hardly increased since the beginning of the 20th 
century. Since then the continued growth of the metropolitan 
population and extension of the suburbs have been accompanied 
by some reduction of the number of residents in the crowded in- 
ner area, the population of which was 2,811,171 in 1962. Ville 
de Paris, like other départements, has a préfet as representative 
of the central government, but the Conseil de Paris, which replaces 
the former Conseil municipal and the Conseil général, resembles a 
municipal council rather than a département assembly. The 20 
arrondissements have been maintained and there are no cantons. 

(An. E. S.) 

VILLEFRANCHE, a town of east-central France, in the dé- 
partement of Rhóne, lies on the Morgon River, a tributary of the 
nearby Saóne, 21 mi. (34 km.) NW of Lyons by rail. Pop. (1962) 
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24,102. It was founded and given a charter in 1212 by Guichard 
IV, count of Beaujeu. It became the capital of the Beaujolais in 
the 14th century, and is the headquarters of an arrondissement. 
An interesting monument is the church of Notre Dame des Marais 
(15th century), with a finely carved Gothic porch, curious gar- 
goyles, and a slender spire tapering high above private old dwell- 
ings with quaint facades and beautiful inner yards. The Renais- 
sance town hall has been replaced by a more spacious structure 
in the residential quarter, outside the former boundaries of the 
medieval city. Besides the traditional wine trade, the town has 
developed various industries, including the weaving and dyeing of 
cotton fabrics and the manufacture of working clothes, agricultural 
implements, household appliances, surgical dressings, and dietetic 
food products. Villefranche has an active river port, a tribunal of 
commerce, an academy of arts and sciences and a modern coeduca- 
tional secondary school for more than 1,500 pupils. (D. L. Fa.) 

VILLEHARDOUIN, GEOFFROY DE (c. 1150-c. 1213), 
French chronicler and one of the leaders of the Fourth Crusade, 
which he described in his unfinished Histoire, was the first serious 
writer of history in the vernacular of France. Born near Bar-sur- 
Aube about 1150, he clearly was outstanding in intellect and per- 
sonality. He became Marshal of Champagne in 1185. Although 
only one of the lesser nobility, he was from the start accepted as 
one of the leaders of the Fourth Crusade, was made one of the 
ambassadors sent to negotiate with the Venetians, was present at 
all the fateful councils which turned the crusading army aside 
from its goal, was repeatedly chosen as spokesman to the Greeks, 
received the important fief of Messenia (Messinople), and by 
consummate generalship saved the Frankish army from total 
destruction at the hands of the Bulgars outside Adrianople and 
led them without loss through hostile country back to Constanti- 
nople. So soberly and calmly is all this related in his Histoire 
that only on reflection is it realized that it is about himself he 
has been speaking in his third-person account. There is no further 
record of him after 1212, and it is not known where or when he 
died. 

Villehardouin’s Histoire, usually known as the Conquéte de 
Constantinople, initiated the great series of histories which so 
distinguishes medieval French literature; indeed, he was almost 
the first writer in any genre to use prose in French. His achieve- 
ment is all the more remarkable because neither in style nor form 
did he have any models on which to base his work; his Latin prede- 
cessors were very probably unknown to him at first hand, and he 
shows no evidence of wide reading. His general style suggests 
that he dictated, rather than wrote, his account, and he may well 
have possessed only an elementary acquaintance with reading and 
writing. He probably started writing his chronicle at the age of 
about 60, 

He tells first how, as a result of the preaching of Foulque de 
Neuilly in 1198, many knights—among them Thibaut III, count 
of Champagne, Louis de Blois, and Villehardouin himseli—took 
the cross at a tourney held at Ecri-sur-Aisne on Nov. 28, 1199. 
After over a year of preparation he and other representatives 
went, in February 1201, to Venice to arrange for shipping to trans- 
port them to the Holy Land. For this they were to pay 85,000 
marks of silver—a large but apparently by no means exorbitant 
sum. Meanwhile Thibaut died and was replaced by Boniface de 
Montferrat, of an old crusading family. By June the crusaders 
were crossing the Alps, but so many went to other Italian ports, 
or indeed sailed direct from Flanders, that the total numbers who 
arrived in Venice were insufficient to pay the agreed passage money. 
This time the Venetians drove a harder bargain which involved the 
crusaders in attacking the Adriatic town of Zara (Zadar), then 
in the possession of the Christian king of Hungary. There was 
much opposition to this diversion, which Villehardouin makes no 
attempt to conceal, although he blames “those who wanted the 
army to break up” for the continual defections which took place 
all through the winter of 1202-03, which was spent at Zara. When 
the army moved on in the following spring, it went not to Syria 
but to Constantinople, ostensibly to restore the Emperor Isaac II 
Angelus, dethroned and blinded by his brother Alexius. Isaac's 
son and heir, also named Alexius, had in return promised them 
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help with men and money in the reconquest of the Holy Land, 
The crusaders were already beginning to forget their original pur- 
pose, except insofar as the Orthodox Church might be brought into 
submission to Rome. After the first attack on the city, Alexius 
(the elder) fled, and the rightful dynasty was restored, Alexius 
(the younger) being crowned on Aug. 1, 1203. Against much op- 
position the leaders decided to winter in Constantinople, rather 
than continue to Syria. However, fighting broke out in the city 
and Alexius Ducas Murtzuphlus seized power and executed both 
Isaac and his son Alexius. On April 12, 1204, the Franks took 
Constantinople for the second time and sacked it mercilessly. It 
was the real end of the Eastern Empire: Baldwin of Flanders was 
crowned emperor, Boniface was given Salonika, and the whole 
empire was partitioned out in Western feudal fashion (the Ville- 
hardouin family thus became established in peninsular Greece), 
There was no more mention made of the Holy Land. Dissension 
appeared very soon among the Franks, but the threat from the 
Bulgars in the north soon forced them to close their ranks. In 
April 1205 Baldwin was taken prisoner outside Adrianople; Vil- 
lehardouin led the retreat, and Henry of Flanders was elected in 
his brother’s place. The book continues with an account of the 
warfare against the Bulgars and the various Greek governments 
surviving in Asia Minor, and ends with the death of Boniface at the 
hands of the Bulgars in 1207. 

It would be unjust to blame Villehardouin for making no men- 
tion of the splendours of Constantinople; his aim was to give an 
accurate account of the facts of the expedition, and nothing more. 
If we are able also to see more clearly than he the disaster that 
was to be produced by it, it is only because of the success with 
which he did what he set out to do—to give the truth as he saw it. 


BierrogmAPHY.—For the manuscripts of Villehardouin's Histoire 
(three of which date from the 13th century), see E. Faral, "Pour 
l'établissement du texte de Villehardouin," Romania, vol. lxiv (1938). 
Since the 16th century 12 French editions have been published: the 
editions of N. de Wailly (1872, 1874, 1882), with translation and criti- 
cal apparatus, replaced all previous ones, and the text established by 
E. Bouchet (1891) is essentially identical; both have now been dis- 
placed, textually at least, by E. Faral's edition for the "Classiques de 
l'histoire de France au moyen Age,” 2 vol. (1938-39; 2nd ed., 1961). 
Sound English translations are F. T. Marzials, Chronicles of the Cru- 
sudes, in the Everyman's Library (1908; reissued as Memoirs of the 
Crusades, 1958) and M. R. B. Shaw, Joinville and Villehardouin: 
Chronicles of the Crusades, in the Penguin Classics (1963). 

For Robert de Clari’s parallel account of the Fourth Crusade, see 
P. Lauer's edition for “Les Classiques francais du moyen Age” (1924) 
and translations in French by A. Pauphilet (1938) and in English by 
E. H. McNeal (1936). The continuation of Villehardouin’s history 
by Henri de Valenciennes was edited by J. Longnon in 1948, The 
whole question of the setting-up of the Frankish states in the Eastern 
Empire is discussed in W. Miller, The Latins in the Levant (1908), 
and S. Runciman, A History of the Crusades (1951-54) and The East- 
ern Schism (1955), the latter paying particular attention to the schism 
taken for granted by Villehardouin. See also A. Pauphilet, “Robert de 
Clari et Villehardouin,” in Mélanges . . . oferts à M. Alfred Jeanroy 
(1928); E. Faral, *Geoffroy de Villehardouin: la question de la sin- 
cérité,” Revue historique, vol. clxxvii (1936) ; J. Longnon, Recherches 
sur la vie de Geoffroy de Villehardouin (1939) ; L. Burgener, L'Art mili- 
taire chez Villehardouin et chez Froissart (1943) ; P. M. Schon, Studien 
zum Stil der frühen französischen Prosa (1960). (G. Mr.) 
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VILLELE, JEAN BAPTISTE SÉRAPHIN JOSEPH, 
COMTE DE (1773-1854), French statesman, conservative premier 
from 1821 to 1828, put his country’s finances on so stable a basis 
that they remained sound throughout the 19th century. Born at 
Toulouse on April 14, 1773, he was educated for the Navy, made 
his first voyage in July 1789, and subsequently served in the West 
and East Indies. Arrested in the Island of Réunion (formerly 
Bourbon) on May 21, 1794, during the Terror, he was set free two 
months later, In October 1796 he acquired an estate in the island 
and in 1799 married Mélanie Panon-Desbassayns, the daughter of 
a wealthy proprietor. Having amassed a considerable fortune, he 
returned to France in 1807. Mayor of his commune (Morville, 
near Toulouse) in January 1808, he was elected mayor of Toulouse 
(July 1815) and was a deputy for Haute-Garonne in the chambre 
introuvable of 1815-16. There Villéle, who had been since 1813 
a member of the royalist secret society Les Chevaliers de la Foi, 
and who had criticized in his Observations sur le projet de consti- 
tution (May 1814) Louis XVIII’s promise at Saint-Ouen to grant 
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a constitution, naturally sat on the extreme right with the ultra- 
royalists. Although his party was in the minority in the new 
chamber of 1816, Villéle’s personal authority steadily increased. 
After a short while conservative strength revived, largely as a re- 
sult of fears aroused, first by the election for Isére (1819) of the 
abbé Henri Gregoire, popularly supposed to have voted for the 
execution of Louis XVI, and then by the assassination (1820) of 
the duc de Berry, third heir presumptive to the throne. In face 
of the reaction caused by these events, the duc de Richelieu felt 
compelled to admit to the cabinet, as ministers without portfolio, 
two of the right-wing leaders, Villéle and the comte de Corbiére 
(December 1820). Villéle resigned in July 1821, but in December, 
at the fall of Richelieu, he returned to office as minister of finance 
and was the real head of the cabinet. He was backed at court by 
Sosthéne de La Rochefoucauld and Zoé, comtesse de Cayla; and in 
1822 the king created him comte and made him president of the 
council. 

Villéle proceeded to muzzle opposition by imposing on the press 
(1822) restrictions more stringent than those introduced under 
Richelieu in 1820. Newspapers were now liable to prosecution for 
their “general tendency,” and press cases were no longer to be 
tried before juries. Forced against his will into interference to 
suppress revolution in Spain, Villéle nevertheless reaped some 
credit from the successful French campaign of 1823 and he there- 
fore took the opportunity. to alter the electoral laws and dissolve 
the chamber. The system of partial renewal (the reelection of one 
fifth of the chamber every year) was ended, and the newly elect- 
ed chamber (the ultra-royalist chambre retrouvée) voted itself 
a life of seven years. In 1825 Villéle’s government provided for 
the émigrés who had lost their estates in the Revolution a long- 
sought indemnity, financed by the conversion of state bonds from 
5% to 3%. Increasing clerical control of education was confirmed 
when in 1824 a bishop was appointed minister of education and 
ecclesiastical affairs. Although Villéle himself was no dévot and 
personally opposed the law of 1825 which punished sacrilege with 
death (it was, in fact, never applied), his government inevitably 
became the target of growing anticlerical feeling. The publication 
in 1826 of a book by the Gallican comte de Montlosier (F. D. Rey- 
naud), condemning the clerical bias of the regime, further divided 
the royalists, already split when Villéle had insisted on the dis- 
missal (1824) of the vicomte de Chateaubriand from the ministry 
of foreign affairs. A sign of the government’s growing impotence 
was the rejection (1827) by the House of Peers of a more drastic 
press law. Villéle persuaded King Charles X to pack the upper 
house by creating 76 new peers (1827) and to dissolve the chamber. 
But the new elections gave the opposition a majority of 60, and 
Villéle resigned in January 1828. 

Villéle took no further part in public affairs. When he died 
at Toulouse, on March 13, 1854, he had composed his memoirs up 
to the year 1816; they were completed from his correspondence by 
his family as Mémoires et correspondance du comte de Villéle, 5 
volumes (1887-90). Villéle had great administrative and financial 
ability; his defeat was brought about by the intransigence of his 
own party. 

BiszrocnAPHY.—C. L. G. d'Audiffret, Souvenirs de l'administration 

nanciére de . . . Villéle (1855) ; G, Surleau, Les Réformes financiéres 
de Villéle; J. Fourcassié, Villéle (1954). (G. pz B. nz S.) 

VILLENA, ENRIQUE DE (c. 1384-1434), Spanish writer 
with a lively interest in a variety of subjects, was born c. 1384, of 
a noble Aragonese family. About 1402 he married María de 
Castilla, who soon became the mistress of Henry III; the com- 
plaisant husband was rewarded with the mastership of Calatrava 
in 1404, He died at Madrid on Dec. 15, 1434. 

Villena's works are medieval in theme but look forward to the 
Renaissance in their latinized language. They include Los doce 
trabajos de Hércules (1417); a culinary handbook, the Arte cisoria 
(1423); and the Libro del aojamiento (1425), a treatise on the evil 
eye, to which Villena’s enduring reputation as a sorcerer—the 
Church burned his library after his death—must be attributed. 
His prose translation of the Aeneid (1428) was the first ever made. 
His treatise on poetry, the Arte de trobar (1433), survives only 
in fragments. (C. C. Sz.) 
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VILLENEUVE, PIERRE CHARLES JEAN BAP- 
TISTE SILVESTRE DE (1763-1806), French admiral, who 
commanded the French fleet at the Battle of Trafalgar, was born 
at Valensole, Provence, on Dec. 31, 1763. He entered the French 
Royal Navy and received rapid promotion, being named post cap- 
tain in 1793, and rear admiral in 1796. At the close of the year 
he took part in the unsuccessful expedition to Ireland. 

He accompanied the expedition to Egypt, with his flag in the 
“Guillaume Tell” (86 guns). She was the third ship from the 
rear of the French line at the Battle of the Nile and escaped in 
company with the “Généreux” (78). Villeneuve reached Malta 
on Aug. 23. His conduct was severely blamed, and he defended 
himself by a specious letter to his colleague Blanquet-Duchayla 
on Nov. 12, 1800, from Paris. In a letter written to him on 
Aug. 21, 1798, Napoleon said that the only thing with which Vil- 
leneuve had to reproach himself was that he had not retreated 
sooner, since the position taken by the French commander in chief 
had been forced and surrounded. But, in dictating his account 
of the expedition to Egypt to General Bertrand at St. Helena, the 
former emperor attributed the defeat at the Nile largely to the 
“bad conduct of Admiral Villeneuve.” Villeneuve failed in the 
execution of the scheme for the invasion of England in 1805. 

Nevertheless, Napoleon selected him to succeed Latouche 
Tréville at Toulon on his death in August 1804. The duty of the 
Toulon squadron was to draw Nelson to the West Indies, return 
rapidly, and, in combination with other French and Spanish ships, 
to enter the channel with an overwhelming force. It is obvious 
that Villeneuve had no confidence in the success of the operation. 
It required a tart order from Napoleon to drive him out of Paris 
in October 1804, He took the command in November. For the de- 
tails of the campaign, see TRAFALGAR, BATTLE OF. Having under- 
taken to carry out a plan of which he disapproved, it was clearly 
his duty to execute the orders he received. But Villeneuve could 
not free himself from the conviction that it was his business to 
save his fleet even if he ruined the emperor’s plan of invasion. 
Thus after he returned to Europe and fought his confused action 
with Sir R. Calder off El Ferrol on July 22, 1805, he first hesitated 
and then, in spite of vehement orders to come on, turned south to 
Cadiz. 

His decision to leave Cadiz and give battle in October 1805, which 
led directly to the Battle of Trafalgar, has been severely criticized. 
Defeat seemed to be inevitable, and yet he went out after learning 
from the minister of marine that another officer had been sent to 
supersede him. At Trafalgar he showed personal courage, but the 
incapacity of the allies to maneuver gave him no opportunity to 
influence the course of the battle. He was taken as a prisoner to 
England but was soon released. He committed suicide at Rennes, 
on April 22, 1806. 

The correspondence of Napoleon contains many references to 
Villeneuve. Accounts of the naval operations in which he was 
concerned will be found in William James’s Naval History. 
Troude, in his Batailles navales de la France, vol. iii, published 
several of his letters and orders of the day. 

VILLEROY (Vurteror), the territorial name taken by the 
French family of Neufville, which between the 15th and the 18th 
century rose from commerce through the government service to 
the highest dignities of state. 

RICHARD DE NEUFVILLE (d. 1401), from Dieppe, was a fish- 
monger in Paris. His son and grandson followed the same trade 
and were members of the Paris municipal council. His great- 
grandson Nicoras.I (d. 1549) entered the financial administration 
of the kingdom. The latter’s son Nicoras II (d. c. 1554), an early 
patron of the patron of Clément Marot, inherited the lordships of 
Villeroy (near Corbeil) and of Alincourt from his maternal uncle. 

Niconas IV pe NEurviLLE (1543-1617), seigneur and, from 
1615, marquis de Villeroy, grandson of Marot's patron, founded 
the family's greatness, Catherine de Médicis took him from the 
financial administration in 1567 to be one of the secretaries of 
state for Charles IX. Under Henry III, whose confidence he 
enjoyed, he took a major part in the many negotiations punctuating 
the Wars of Religion, though his strong royalism conflicted with 
his Catholic sympathy for the House of Guise and for the League 
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(see France: History). From 1589 to 1593 he played a delicate 
role with the League in Paris, working for peace. Rallying to 
Henry IV in 1594, he was reappointed secretary of state. In charge 
of foreign affairs, he was Sully’s rival for control in the govern- 
ment till Henry’s assassination (1610). Marie de Médicis retained 
him as a close adviser till July 1616. After the coup d'état of 
April 1617 he was reinstated, He died at Rouen on Dec. 11, 1617. 
The statesman's son CHARLES (d. 1642), whose governorship of 
Lyonnais (from 1608) became hereditary in the family, was the 
father of Nicotas V (1598-1685). The latter followed a military 
career. Governor (educational supervisor) of the infant Louis 
XIV and a marshal of France from 1646, he was created duc de 
Villeroy in 1651 and was head of the Council of Finances from 
1661. His son Francots (1644—1730), duc de Villeroy, a lifelong 
favourite of Louis XIV and a suave lover of ladies, became marshal 
of France in 1693. He is remembered for his misfortunes in the 
War of the Spanish Succession (g.v.), being taken prisoner at 
Cremona in 1702 and defeated at Ramillies in 1706. Minister of 
state in 1714 and governor of the infant Louis XV under Louis 
XIV's will, he was dismissed in 1722. The last duc de Villeroy 
was the second marshal's great-grandson, GABRIEL Louis FRANÇOIS 
(1731-1794), guillotined during the Revolution. 
VILLEURBANNE, an industrial town lying on the eastern 
limits of Lyons, France, and on the border between the Rhóne 
and Isére départements. Pop. (1962) 105,156. The town owes its 
name to a group of country houses built there in Roman times, on 
the hills of the commune. The first skyscrapers in France were 
put up in Villeurbanne. The buildings of the National Institute 
of Applied Sciences are located there. Electric industry is, in the 
mid-1960s, the most important industry; but there are also metal- 
lurgy, tanning, chemical, and textile enterprises. 
(J. L. V. B.; A. C. Ga.) 
VILLIERS DE L'ISLE-ADAM, JEAN MARIE MA- 
THIAS PHILIPPE AUGUSTE, Comte pe (1838-1889), 
one of the outstanding French prose writers of his time, did much 
to dissipate the climate of realism and positivism which prevailed 
' in the literature of the 1860s and 1870s, and to inspire the Sym- 
bolist movement of the last two decades of the century. Born at 
Saint-Brieuc on Nov. 7, 1838, of an impoverished strain of minor 
Breton nobility, he soon decided that he was destined to be an 
author and moved in the late 1850s to Paris, where he became a 
friend of Mallarmé. But fame and fortune proved more elusive 
than his youthful brilliance had led him to hope, and his Pre- 
mières Poésies (1859), early poems, and Zsis (1862), an ambitious 
but unfinished philosophical romance, created little stir, though 
they won him the friendship of Baudelaire. Two romantic dramas, 
Élén (1865) and Morgane (1866), fared little better, and when 
in 1867 his Revue des Lettres et des Arts failed, Villiers's impe- 
cuniosity passed from careless bohemianism to chronic poverty. 
During the 1870s he led a miserable, haphazard, but defiant exis- 
tence in Paris, writing constantly but publishing little except a 
one-act play, La Révolte (1870), and a handful of short stories. 
After 1880 the emergence of a new idealist spirit in literature re- 
acted in his favour, and the major works which he had been pre- 
paring for years at last saw the light of day: a play entitled Le 
Nouveau Monde in 1880; his one completed novel, L'Eve future, 
in 1886; a vast metaphysical tragedy, Axél, in a review in 1885 
and 1886 (he was correcting the proofs of a revised edition when 
he died); and regular collections of short stories, (Contes cruels 
in 1883; L'Amour supréme in 1886; the satirical Tribulat Bon- 
homet in 1887; and Histoires insolites and Nouveaux Contes 
cruels in 1888). On Aug. 18, 1889, he died in Paris of cancer, 
after having contracted a deathbed marriage with his mistress, an 
illiterate working woman, in order to safeguard the future of their 
son Victor. 3 
The short stories, especially the Contes cruels (Eng. trans., 
Cruel Tales, 1963), are the most popular part of Villiers's work. 
They recall Poe by their morbidity and their richness of imagina- 
tion, but they show a much firmer philosophic substructure and a 
much keener sense of humour’, Many of them have a polemical in- 
tent hidden in their ironic ambiguities, for Villiers was bitterly 
opposed to the contemporary infatuation with science and material 
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progress, and clung steadfastly to his own heterogeneous idealism, 
compounded of an idiosyncratic Hegelianism, vague borrowings 
from occultism, and a highly unorthodox Catholicism. They are 
also masterfully narrated, since Villiers had an instinctive feeling 
for a good story and was in conversation one of the most spell- 
binding raconteurs of his time. His novel L'Eve future is an 
audacious metaphysical inquiry as well as an intricate piece of 
science fiction, but it suffers from occasional stagnation of move- 
ment and excessive contrivance in the style. The work to which 
Villiers attached most importance is Axé/ (Eng. trans., 1925), 
which had a profound influence on the idealist theatre of the end 
of the century. Though the action is sometimes submerged in dis- 
cussion, it is a noble work by the elevation of its language and by 
its courageous acceptance of extreme pessimism, All that Villiers 
wrote is disconcerting and its quality is uneven, but as a man and 
a writer, he is one of the most fascinating figures of his period. 

BIBLIOGRAPHY. —Oeuvres Complétes, 11 vol. (1914-31) ; Correspon- 
dance générale, 2 vol., ed. by J. Bollery (1962). See also M. Daireaux, 
Villiers de l'Isle-Adam, l'homme et l'oeuvre, avec des documents inédits. 
(1936) ; A. Lebois, Villiers de l'Isle-Adam, révélateur du verbe (1952); 
P.-G. Castex and J. Bollery, Contes cruels: Étude historique et littéraire 
(1956) ; A. W. Raitt, Villiers de l'Isle-Adam et le Mouvement symboliste 
(1965). (A. W. RA) 

VILLINGEN, a town of West Germany on the southeastern 
rim of the Black Forest, in the Federal Republic of Germany, lies 
on the Brigach River, 49 mi. (79 km.) E of Freiburg im Breisgau 
by road. Pop. (1961) 31,889. Its history dates back to a.D. 999 
when it was granted market rights by Otto III. The modern town 
surrounds a medieval core that was laid out in a uniform plan in 
1120. (PA. R.) 

VILLON, FRANCOIS (1431-after 1463), perhaps the 
greatest French lyric poet, whose verse, uttered from depths of 
squalor, misery, and vice, sings with keenest note of love, death, 
and regret of the past. 

Life.—Until 1873, when the scholar Auguste Longnon published 
the first results of his researches, practically nothing was known 
of the circumstances of Villon's life. Since then a whole series 
of documents—Villon's. own lettres de remission (appeals for 
mercy), petitions, court records, etc.—has been discovered, mainly 
in the Archives Nationales and the Bibliothèque Nationale in Paris. 
These have made it possible to reconstruct at least the framework 
of an eventful life. 

Frangois Villon was born in Paris in 1431 and apparently lost 
his father at an early age. The register of the faculty of arts 
at the University of Paris records that he received a degree of 
bachelor in March 1449 and of master in May-August 1452. He is 
there entered under his real name, Francois de Montcorbier; but 
for posterity he was to keep the name of one who was to him "more 
than a father," the canon Guillaume de Villon, the chaplain of 
Saint-Benoit-le-Bétourné. 

On June 5, 1455, a quarrel took place between Villon and some 
companions in the cloisters of Saint-Benoit, in which Villon killed 
the priest Philippe Sermoise by a sword thrust. As a result he 
was sentenced to banishment, but he received a royal reprieve in 
January 1456. However, just before Christmas of the same year, 
after taking part in a theft at the Collége de Navarre, he disap- 
peared. It was at this time that he composed his Lais ("legacy," 
by which he facetiously bequeaths worthless mementos to friends 
and enemies) which his editors have called the Petit Testament. 
Probably he stayed for a time at Angers; he certainly went on to 
stay on the estate of the duc d'Orléans (Charles d'Orleans), where 
renewed excesses brought on him another sentence, remitted only 
because of the general amnesty proclaimed at the birth of Charles' 
daughter on Dec. 19, 1457. Charles, moreover, is said to have no- 
ticed Villon's verse and to have had some of it (e.g., the “Ballade 
du concours de Blois" and the “Epitre à Marie d'Orléans") tran- 
scribed in a manuscript of his own poetry. Villon is also known to 
have been at Bourges and in the Bourbonnais, where he perhaps 
stayed at Moulins; at all events, he addressed a petition in verse 
to “Monsieur de Bourbon" (the duc Jean II). Throughout the 
summer of 1461, he was imprisoned at Meung-sur-Loire, at the 
command of Bishop Thibaud d'Aussigny, and he was not released 
until Oct. 2, when Louis XI passed through Meung. Free once 


more, he wrote his Testament 
(the so-called Grand Testament), 
in which he reviews his life, ex- 
pressing his horror of sickness, 
old age, jail, poverty, and death. 
But his encounters with the law 
began again almost at once: he 
was arrested for robbery in 1462, 
detained in the Chátelet in Paris, 
and liberated on Nov. 7. He was 
reincarcerated in the following 
year because of his part in a quar- 
rel in the rue de la Parcheminerie. 
This time he was condemned to 
be hanged. It was now that he 
wrote the “Ballade des pendus,” 
or “Epitaphe Villon,” and the 
famous "Quatrain." The sen- 
tence was commuted to banish- 
ment (for 10 years) by the parle- 
ment on Jan. 5, 1463. After this, 
all trace of him has been lost, al- 
though Rabelais recounts two 
anecdotes about him: one of his 
being in England, and the other 
of his having taken refuge at the 
monastery of Saint-Maixent in 
Poitou. It is not known where or 
when he died. 

Works.—It is paradoxical in- 
deed that the work of this child 
of misfortune, composed at ran- 
dom in the intervals of personal 
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published. In fact, the greater part of his work began to be pub- 
lished as early as 1489, by the Parisian bookseller Pierre Levet; 
and this early edition was to be the basis of some 20 more in the 
following century. The complete works (amounting to no more 
than 3,000 lines) consist of the Lais or Petit Testament (320 
octosyllabic lines in eight-line stanzas); the Testament or Grand 
Testament (2,023 octosyllabic lines, including numerous fixed-form 
pieces—especially ballades and chansons—interspersed among the 
stanzas) ; and a series of miscellaneous poems (ballades, rondeaux, 
and a quatrain), of which only 12 of the 16 usually given in edi- 
tions can be definitely assigned to Villon, He also wrote seven 
ballades in jargon and jobelin, the slang of the day. 

As can be seen, all these works are closely linked with the 
events of Villon’s life, For example, when he wrote his epitaph 
he was actually under sentence of death. It is from this that de- 
rives the unique truth to experience that characterizes all his po- 
etry, whether he is revealing to us the tavern life of the Paris 
underworld, or conjuring up the rogues and scoundrels who were 
his companions in drunkenness—such as Guy Tabarie, who de- 
nounced him, or Colin de Cayeux, who ended his life on the gibbet. 
Whether he is meditating in the charnel house of Les Innocents on 
the brevity of human life, or addressing to his mother (who was 
still alive when he wrote the Grand Testament) the famous ballade 
“Pour prier Notre Dame,” Villon is always poignantly, ardently, 
sincere. 

This truth to life is also the source of the emotive power that 
gives new life to themes already widely exploited in Villon’s time: 
the cortége of shattered illusions, regrets for wasted youth, the 
bitterness of love betrayed, and, above all, the thought of death, 
ever present in his work, as in those danses macabres that were 
popular in this period of warfare, misery, and massacre. Villon’s 
work might be described as autumnal, marking as it does the end 
of an epoch, the waning of the Middle Ages. Villon possessed, 
moreover, an acute sense of the past, and it was this that helped 
his evocation of “the ladies of yesteryear” (his famous refrain 
“Mais où sont les neiges d'antan?" [“But where are the snows of 
yesteryear?” ] has become proverbial). It was this, too, that made 
it possible for him to parody the language of the 13th century in 
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his ballade written in Old French. His poetry remains closely 
related to that of the Middle Ages; the Testaments stand in the 
tradition of the Congés that Jehan Bodel and Adam de la Halle 
addressed to their departure, one for a leper house, the other on 
a distant journey; and the vigour of his attack in more than one 
passage recalls the robust and popular style of Rutebeuf. 

It would be wrong to think that so corrupt a life—‘“made up of 
taverns and girls"—entailed poetry hurriedly and carelessly put 
together. In fact, Villon, a graduate of the Sorbonne, was a per- 
son of learning and culture, and diligently studied the form of his 
poetry, whatever his subject. For instance, although the ballade 
“Fausse beauté, qui tant me coüte cher" (“False beauty, for which 
I pay so great a price"), addressed to a harlot, has only two kinds 
of rhyme, it contains the two names, Francoys and Marthe, in the 
form of an acrostic. In this too, Villon is very much the child 
of his time, a time when virtuosity in verse was equaled by rich- 
ness in vocabulary and verbal inventiveness. 

BisriocRAPHY.—Editions, Translations, etc.: The standard edition 
of Villon's poems is by A. Longnon (1892), revised for “Les Classiques 
francais du moyen age” by L. Foulet (1914; 4th ed., 1932). Another 
critical edition is by L. Thuasne (3 vol, 1923). These editions are 
based on the principal manuscripts (ms. 3523 of the Bibliothéque de 
PArsenal and mss. Francais 1661 and 20041 of the Bibliothèque Na- 
tionale, Paris; and ms. Francais 53 of the Kungliga Biblioteket, Stock- 
holm) and on P. Levet's incunabulum (1489). Important among ear- 
lier editions are those by A. Vérard (1501; reproduced in facsimile for 
the "Société des anciens textes francais," 1910), Clément Marot (1533; 
the first critical edition), J. H. R. Prompsault (1832; the first com- 
plete edition), and P. Lacroix (“Bibliophile Jacob"; 1855). Best 
among modern editions is A. Mary, Oeuvres poétiques (1965). A use- 
ful translation is The Complete Works of François Villon, ed., with 
parallel translations, by A. Bonner (1960). 

Biography and Criticism: S. Nagel, Frangois Villon, Versuch einer 
kritischen Darstellung seines Lebens (1856) ; A. Longnon, Étude bio- 
graphique sur François Villon (1877); P. Champion, Francois Villon, 
sa vie et son temps, 2 vol. (1913; reprinted, 1933); D. B. Wyndham 
Lewis, Frangois Villon: a Documented Survey (1928; with a preface 
by H. Belloc, and translations by D. G. Rossetti, A. C. Swinburne, 
W. E. Henley, and J. M. Synge); I. Siciliano, Francois Villon et les 
thèmes poétiques du moyen âge (1934) ; L. Cons, État présent des 
études sur Villon (1936) ; E. F. Chaney, Francois Villon in his En- 
vironment (1946); J. Fox, The Poetry of Villon (1962). See also 
L. Sainéan, Les Sources de l'argot ancien, 2 vol, (1912); A. Ziwes 
and A. de Bercy, Le Jargon de M* François Villon, 2 vol. (1954); 
A. Burger, Lexique de la langue de Villon, précédé de notes critiques 
pour l'établissement du texte (1957). (R. Pp.) 


VILNIUS or Viznyus (Russian Virna; Polish WILNO), cap- 
ital city of Lithuania (the Lithuanian Soviet Socialist Republic 
of the U.S.S.R.), stands on and around an amphitheatre of wooded 
hills at the confluence of the Viliya (Neris) and Vilnia (Vil’nele) 
rivers, 240 mi. (386 km.) NE of Warsaw. Pop. (1959) 236,078. 
The old quarter of the city, with its narrow winding streets, lies 
at the foot of Castle Hill, on which the ruins of the castle of 
Gediminas (q.v.) are still visible. The newer districts, which ex- 
tend up the hills and along the banks of the Viliya, present a 
modern aspect. 

Situated between Eastern and Western Europe, Vilnius bears 
marks of many cultures. There are 28 Roman Catholic 
churches, 7 Orthodox, and 2 Protestant, a Muslim mosque, 
and a synagogue. The public buildings show Latin and Byzan- 
tine influences. Most prominent is the Cathedral of St. Stan- 
islaw (q.v.), built originally in 1387 and subsequently de- 
stroyed at least three times; the present Neoclassical structure, 
designed by Wawrzyniec Gucewicz, was completed in 1801. 
Twelve of the city's churches were built in the 17th century; one 
of these, the Church of SS. Peter and Paul, is a fine specimen of 
the Baroque style. Tis St. Martin was built on the 
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and transformed into a university in 1802. It became the cradle 
of a secret patriotic organization (Aretophiles), among the early 
members of which was Adam Mickiewicz (g.v.), the greatest Polish 
poet. In 1832 the university was closed by the Russian govern- 
ment. Reopened in 1919 by the Polish government, it became in 
1940 the Lithuanian State University. Besides the university, 
there are in the city three other institutions of higher education. 
The industrial suburbs manufacture agricultural machinery, ma- 
chine tools, electrical goods, and food preserver. 

History.—Founded in the 10th century, Vilnius became capital 
of Lithuania in 1323 under the grand prince Gediminas. The city 
was destroyed by the Knights of the Teutonic Order in 1377 and 
was restored only after the first Polish-Lithuanian personal union 
of 1385 (see LirHvANIA: History). Two years later the first 
Roman Catholic bishopric was established there. The city suffered 
bitterly in the two centuries following the Polish-Lithuanian real 
union of 1569: from the plague of 1588; a fire in 1610; Russian oc- 
cupation during 1655-60; occupation by Charles XII, king of 
Sweden, during the Northern War in 1702, and again in 1706, 
when the city was burned; and the plague of 1710, which killed 
35,000. King Stanislaw II partially restored the city before it 
became part of Russia in 1795. 

Until 1915 Vilnius was the seat of a Russian governor-general. 
Its population amounted in 1910 to 182,795, including 97,800 
(53.695) Poles and 75,500 Jews. (From the 18th century Vilnius 
was the greatest centre of rabbinic learning as well as of Hasidism 
[g.v.] in Eastern Europe.) Vilnius was occupied by the Germans 
from Sept. 18, 1915, to Jan. 1, 1919, and four days later was seized 
by the Red Army. On April 20 it was occupied by the Poles under 
Marshal Jozef Pilsudski (q.v.), retaken by the Red Army on July 
14, 1920, and reoccupied by the Poles on Oct. 9. From that time 
until the beginning of World War II, Vilnius was the chief city 
of a Polish province (wojewodstwo). According to the Polish 
census of 1931, it had 195,100 inhabitants, of whom 128,600 
(65.92%) were Poles, 54,600 Jews, and 2,000 Lithuanians. 

Vilnius was again occupied by the Red Army on Sept. 18, 1939, 
and ceded to Lithuania on Oct. 10. The Germans held it from 
June 8, 1941, to July 8, 1944, when the Soviet Army group under 
the command of Gen. I. D. Chernyakhovski conquered it once 
more. 

See M. Weber, Wilno, eine vergessene Kunststütte (1917). 

VILYUY, a river of the Yakut Autonomous Soviet Socialist 
Republic (Yakutskaya Avtonomnaya Sovetskaya Sotsialistiches- 
kaya Respublika), U.S.S.R., is the longest tributary of the Lena. 
Its length is 1,513 mi. (2,435 km.) and its basin area is 189,575 
sq.mi. (491,000 sq.km.). It rises in the north of the Central 
Siberian Plateau (Sredne-Sibirskoye Ploskogor’ye), and at first 
flows roughly southeastward in a very winding course through a 
broad, shallow valley. Where it crosses areas of basalt it has 
many rapids and the valley narrows. After the Chona confluence 
its general direction is eastward, flowing through a broad, syn- 
clinal trough to join the Lena. In its lower course the river is 
about 1,500 yards (1,400 m.) broad. The largest tributaries are 
the Chona (361 mi. [581 km.] long) on the right, and the Markha 
(574 mi. [924 km.]), Tyukyan (311 mi. [500 km.]), and the 
Tyung-Tyun (294 mi. [473 km.]) on the left. The average an- 
nual discharge is 81,224 cu.ft. (2,300 cu.m.) per sec., with a marked 
maximum in spring, accounting for 64% of the total annual flow. 
Freeze-up lasts from mid-October to late May. The Vilyuy is 
navigable to Suntar. Its basin is only thinly populated and little 
developed, although salt and diamonds are obtained. A hydro- 
electric station at Chernyshevskiy -was. built in the us 
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VINA DEL MAR, luxurious beach resort on the west coast 
of South America, just north of Valparaíso;'Chile. A municipal 
gaming casino, attractive beaches and summer climate draw sub- 
stantial numbers of national and foreign vacationers. Hotels, ex- 
clusive clubs, a race course, public gardens and , handsome 
residential streets, and a scenic coastal highway to Concén add to 
the city’s charm. en 

Situated within it are army and navy garrisons, petroleum depots 
and industries engaged in food, beverage, textile, glass, paint and 
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metals processing or fabricating. Bus and rail communications 
with Valparaíso and Santiago are good. The population of Viña 
del Mar in 1960 was 115,467. (J.T) 

VINCENNES, a town of north-central France in Val-de. 
Marne département, is a suburb of Paris, lying 44 mi. (7.2 km.) 
E of Notre Dame de Paris, on the edge of the wood of the same 
name. Pop. (1962) 50,425. Its famous medieval castle, once a 
royal residence, was begun in the 14th century under Philippe de 
Valois and finished under Charles V. It has a chapel, copy of 
the Sainte-Chapelle; completed under Henry II. Henry V of 
England died in the keep of the castle in 1422. Vincennes Castle 
remained in the hands of the English until 1434. In the 17th and 
„18th centuries it was a state prison, counting among its prisoners 
Henry of Navarre, later to become King Henry IV; the Grand 
Condé and the duc de Beaufort, important leaders of the Fronde 
revolt against Cardinal Mazarin during the minority of Louis 
XIV; and Mirabeau, the great orator and important figure of the 
early days of the Revolution. In 1804, at the instigation of 
Napoleon, the duc d'Enghien, after an infamous court martial, was. 
shot in the moat of the castle; a memorial to him was erected 
later in the chapel of Vincennes Castle. Louis IX, Saint Louis the 
Crusader, stayed frequently in an earlier castle. 

Vincennes is at the eastern terminal station of line No. 1 of the 
Paris Metro subway. The castle houses an extensive World War I 
museum, and in the wood there is a museum devoted to the history 
and development of the French colonies. (L. Br.) 

VINCENNES, a city of southwestern Indiana, U.S., on the 
east bank of the Wabash River, 57 mi. (92 km.) S of Terre Haute; 
the seat of Knox County. 

From the time of its first settlement by French traders on the 
site of an Indian village (c. 1702), it figured prominently in the 
colonial, Revolutionary, and early national periods of American 
history. A fort, one of a chain from Quebec to New Orleans built 
by the French, was erected in 1732 and in 1736 the village was 
named for the fort's first commander. The French soldiers and 
habitants from Canada who settled there were accompanied by 
Jesuit missionaries who undertook to convert the Indian tribes of 
the area. 

Ceded to the British at the end of the French and Indian War 
(1763), the settlement was virtually self-governing until the out- 
break of the American Revolution. A British force occupied the 
fort for a brief period, but in 1779 it was taken by American 
forces under George Rogers Clark. Clark's dramatic victory at 
Vincennes, followed by the passage of the Northwest Ordinance 
(1787), brought an influx of settlers from Kentucky, Virginia, and 
Pennsylvania who soon challenged the city's domination by its 
French element. 

Following the organization of the Northwest Territory, Vin- 
cennes in 1790 became the seat of Knox County, an area then 
somewhat larger than the present state of Indiana. In 1800 the 
city was made the capital of the newly created Indiana Territory, 
which included the present states of Indiana, Illinois, Michigan, 
and Wisconsin. Until the removal of the capital to Corydon in 
1813, Vincennes, with a population of about 700, was the political, 
military, and cultural centre of the Northwest frontier, At Vin- 
cennes, also, Governor (later President) William Henry Harrison 
negotiated numerous land cession treaties with the Indians, bar- 
gained with their leader Tecumseh and launched the campaign 
which culminated in the Battle of Tippecanoe (Nov. 1811). The 
city was incorporated in 1856. 

The George Rogers Clark Memorial, Grouseland (the Harrison 
mansion), and Vincennes University, a junior college founded in 
1806, are reminders of the city's long history. 

It is the centre of an agricultural region that produces apples, 
peaches, cantaloupes, watermelons, sweet potatoes, and wheat. 
Manufactures include batteries, shoes, paper products, mirrors, 
and window glass. 

For comparative population figures see table in INDIANA: Popu- 
lation. (J. R. C) 

VINCENT, SAINT, or Lértns (d. c. 450), important to 
posterity for his Commonitorium (i.e., “memoranda”), was born 
perhaps at Toul, in Gaul, at an unknown date. After a secular 
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career, he became, at some time before 425, a monk and later an 
ordained priest. His monastic life was spent at Lérins (in the 
Mediterranean, a few miles southeast of Cannes), where St. 
Honoratus had recently founded a community. Vincent wrote a 
number of works, most of them lost. The Commonitorium, writ- 
ten about 435 under the name of Peregrinus, attempts to reply to 
current heresies. It is not clear whether the work once consisted 
of two books, the second of which was lost and replaced by a 
résumé (ch. 29-33) made by Vincent himself, or whether the 
work is complete as it is known today. It is generally admitted 
now that the Commonitorium is an indirect attack on Augustine. 
For the Semi-Pelagians of whom Vincent was a spokesman, Au- 
gustine was a dangerous innovator teaching contrary to tradition 
(see Semi-Pelagianism). In the Commonitorium Vincent gives a 
theory and a norm for valid tradition, and from it is derived the 
classic formula for traditional doctrine: “What is believed every- 
where, at all times, and by all.” Vincent's feast day is May 24. 

His surviving works are found in J. P. Migne, Patrologia Latina, 
vol. 50. Critical editions of the Commonitorium are those by 
G, Rauschen (1906), R. S. Moxon (1915), and A. Jülicher (1925). 
An English translation, Vincent of Lérins, the Commonitories, by 
R. Morris, is in The Fathers of the Church, vol. vii (1949). 

See A. C. Cooper-Marsdin, The History of the Islands of the Lérins 
(1913). (G. Wr.) 

VINCENT, SAINT, ve PauL (1581-1660), founder of the 
Lazarists and of the Confraternities of Charity, was born at Pouy 
in the Landes, France, on April 24, 1581, educated by the Francis- 
cans at Dax, ordained priest, Sept. 23, 1600, and took his degree 
of B.D. at the University of Toulouse in 1604. Captured by 
Barbary pirates, he spent two years (1605-07) as a slave in Tu- 
nisia, whence he escaped to Aigues-Mortes. After a year in Rome 
he went to Paris, where he remained for the rest of his life. He 
placed himself under the spiritual guidance of Pierre de Bérulle 
(q.v.), who directed him to take charge of the parish of Clichy 
and, later, to act as tutor to the two sons of Philip Emanuel de 
Gondi, general of the galleys, of which Vincent became chaplain 
generalin 1617. He subsequently had a hospital built at Marseilles 
for those wretched convicts. 

In 1625 he founded the Congregation of the Mission (Lazarists 
or Vincentians) to evangelize neglected poor country folk and 
also to educate and train a pastoral clergy. He likewise estab- 
lished in Paris and its environs Confraternities of Charity, associa- 
tions of laywomen who visited, fed, and nursed the sick poor in 
their homes. As these women were mostly members of noble and 
wealthy families, they enabled him to establish the Foundling and 
other hospitals and to relieve the distress occasioned by war in 
Picardy, Champagne, and Lorraine. Vincent was the cofounder 
with Louise de Marillac (q.v.) of the Daughters of Charity. He 
died on Sept. 27, 1660, and was canonized in 1737. His feast day 
is July 19. 

BinLrocRAPHY.—P. Coste (ed.), Saint Vincent de Paul, correspond- 
ance, entretiens, documents, 14 vol. (1920-25); J. Leonard (trans.), 
Conferences, 4 vol. (1938-40) and selections from the letters (1937). 
See also lives by P. Coste, Eng. trans. by J, Leonard, 3 vol. (1934-35) ; 
J. Calvet, Eng. trans. by L. Sheppard (1952) and V. ered ten): 

VINCENT DE BEAUVAIS (Vincentivs BELLOVACENSIS) 
(c. 1190-c, 1264), the encyclopaedist of the Middle Ages. was prob- 
ably a native of Beauvais, Normandy. The exact dates of his birth 
and death are unknown. A tradition preserved by Louis A. Val- 
leoleti (c. 1413) gives the year of his death as 1264; but Tho- 
lomaeus de Luca, Vincent's younger contemporary (d. 1321), 
seems to reckon him as living during the pontificate of Gregory X 
(1271-76). If we assume that he died in 1264, the immense vol- 
ume of his works forbids us to think he could have been born 
much later than 1190. Very little is known of Vincent's career. 
He was a Dominican monk and it is certain that he was at one 
time reader at the monastery of Royaumont (Mons Regalis), not 
far from Paris, on the Oise. 

The Speculum Majus, the great compendium of all the knowl- 
edge of the Middle Ages, as it left the pen of Vincent, seems to have 
consisted of three parts only, viz., the Speculum Naturale, Doc- 
trinale and Historiale. Such, at least, is J. Échard's conclusion, 
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derived from an examination of the earliest extant manuscripts. 
All the printed editions, however, consist of four parts, the addi- 
tional one being entitled Speculum Morale. This has been clearly 
shown to be the production of a later hand, and is ascribed by 
Échard to the period between 1310 and 1325. 

The Speculum Naturale is divided into 32 books and 3,718 chap- 
ters. It is a vast summary of all the natural history known to 
western Europe toward the middle of the 13th century, copiously 
illustrated by passages from Latin, Greek, Arabic and Hebrew 
authors. 

The Speculum Doctrinale, in 17 books and 2,374 chapters, is a 
summary of all the scholastic knowledge of the age. It is intended 
to be a practical manual for the student and the official alike, and 
treats of the mechanic arts of life as well as the subtleties of the 
scholar, the duties of the prince and the tactics of the general. It 
also treats of mathematics, under which head are included music, 
geometry, astronomy, astrology, weights and measures and meta- 
physics. It is noteworthy that in this book Vincent shows a 
knowledge of the Arabic numerals, though he does not call them by 
this name. The last book (xvii) treats of theology or mythology, 
and winds up with an account of the Holy Scriptures and of the 
church fathers, down to Bernard of Clairvaux and the brethren of 
St. Victor. 

The Speculum Historiale, which is 31 books divided into 3,793 
chapters, brings history down from the creation to the crusade of 
St. Louis. 

Vincent has hardly any claim to be reckoned as an original 
writer. But it is difficult to speak too highly of his immense indus- 
try in collecting, classifying and arranging these three huge vol- 
umes of 80 books and 9,885 chapters. The undertaking to combine 
all human knowledge into a single whole was in itself a colossal 
one and could only have been born in a mind of no mean order. 
Indeed, more than six centuries passed before the idea was again 
resuscitated by the encyclopaedists, and then it required a group 
of brilliant Frenchmen to do what the old Dominican did unaided. 

Vincent's works, both manuscript and printed, are listed by 
P. C. F. Daunou in the Histoire littéraire de la France, vol. xviii 
(1733 et seq.), and by J. Échard in Scriptores ordinis praedica- 
torum (1719-21). The Speculum Majus with the Speculum 
Morale was printed by the Benedictines under the title, Vincentii 
Burgundi ex ordine praedicatorum, venerabilis episcopi bello- 
vacensis, speculum quadruplex, Naturale, Doctrinale, Morale, His- 
toriale (Douai, 1624). The Tractatus consolatorius pro morte 
amici and the Liber de eruditione filiorum regalium (dedicated to 
Queen Margaret) were printed at Basel in Dec. 1480. See also 
A. Steiner (ed.), Vincent de Beauvais, De eruditione filiorum 
nobilium (1938). (T. A. A; F. J. WE.) 

BisLrocRAPHY.—]. B. Bourgeat, Études sur Vincent de Beauvais 
(1856); E. Boutaric, Examen des sources du Speculum Historiale de 
Vincent de Beauvais (Memoire de l'Académie des Inscriptions et Belles 
Lettres, 1863) and Vincent de Beauvais et la connaissance de l'antiquité 
classique (Revue des questions historiques, 1875); W. Wattenbach, 
Deutschlands Geschichtsquellen, vol. ii, 6th ed. (1894) ; B. Hauréau, 
Notices . . . de quelques MSS latins de la Bibliothèque Nationale, vol. 
v (1892) ; P. S. Boskoff, “Quintilian in the Late Middle Ages" in Studies 
in Philology, vol. xxvii (1927) ; Pauline Aiken, *Vincent de Beauvais 
and Chaucer's Knowledge of Alchemy” in Studies in Philology, vol. xli 
(1944). (F. J. We.) 

VINCENT (Vicente) FERRER, SAINT (c. 1350-1419), 
Spanish Dominican friar, reputed the greatest preacher of his age, 
was born c. 1350, in Valencia, where in 1367 he entered the 
Dominican order. In 1394, when he was professor of theology 
in his native city and already a noted preacher, the Avignon pope 
Benedict XIII summoned him to his court as his confessor and 
theologian, but five years later he resigned in order to set out on a 
long missionary enterprise that lasted until his death. Restricting 
himself to no plan, he wandered through Burgundy, southern 
France, Switzerland, northern Italy and Spain, recalling thousands 
to a better life and converting numberless heretics and Jews. 
Everywhere large crowds gathered to hear him, so that nearly al- 
ways he was forced to preach in the open air. In 1412 he was one 
of the nine judges who elected Ferdinand I to the disputed throne 
of Aragon, and he prevailed on that prince to abandon the cause of 
Benedict XIII in order to assist in putting an end to the western 
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schism. The last two years of his life he devoted to preaching in 
northern France, chiefly Britanny and Normandy. In May 1418 
he acceded to the request of Henry V of England to preach before 
him and his court at Caen in Normandy. Vincent died at Vannes, 
April 5, 1419, and was canonized in 1455. His feast day is April 5. 
Some of his philosophical writings and several volumes of his ser- 
mons have been printed. Of his works, the Tractatus de vita 
spirituali sive de interiori homine is the best known. 

See S. M. Hogan, Saint Vincent Ferrer (1911) ; H. Ghéon, St. Vincent 
Ferrer, Eng. trans. (1939). (W. Gv.) 

VINCI, LEONARDO (1690-1730), Italian composer, was 

prominent among the Neapolitan school of opera composers which 
included G. B. Pergolesi and L. Leo. Vinci was born at Strongoli, 
Calabria, in 1690. He was a pupil of Gaetano Greco at the Con- 
servatorio dei Poveri in Naples, his first known work being a comic 
opera in the Neapolitan dialect Lo cecato fauzo (Il falso cieco, 
1719). Vinci was then maestro di cappella to the prince of San- 
severo. His earliest extant serious opera, Silla dittatore (1723), 
inaugurated a series of about 40 operas of which 25 were written 
for Naples and 11 for Rome. In 1725 he was appointed to a con- 
ductorship of the royal chapel at Naples, an appointment which he 
held until his death there on May 27, 1730.  Vinci's operas led to 
the formation of the classical style, while his overtures (sinfonie) 
play a part in the history of the symphony. Arias from his operas 
were published in London under the title Collection of Songs in 
1758. He also wrote oratorios, masses, and motets. 

See G. S, Silva, Leonardo Vinci (1935). (Cs. Cu.) 

VINCI, LEONARDO DA: see LEONARDO DA VINCI. 

VINDELICIA was in Roman times the area east of Lake of 
Constance, including southern Wiirttemberg and Bavaria south of 
the Danube. The Vindelici were a Celtic people conquered for 
Rome in 15 B.C., at the same time as the mountain tribes of Raetia 
(q:v.) farther south. Vindelicia and Raetia were administered to- 
gether, and after about the time of Tiberius they tend not to be 
separately identified on inscriptions. Augusta Vindelicorum 
(Augsburg), a centre of important roads and probably a legionary 
camp for a short time, became a fine town in the Ist century A.D. 
and has left remains from which a street plan can be traced. 
Tacitus (Germania, 41) calls it a colonia, but was probably mis- 
taken; it was made a municipium by Hadrian. (G. E. F. C.) 

VINDEX, GAIUS JULIUS, who as governor of Gallia 
Lugdunensis raised a revolt in Gaul against the emperor Nero and 
set in train events that led to Nero's fall, was himself of royal 
stock among one of the Gallic peoples in the neighbouring province 
of Aquitania. His name indicates that one of his ancestors had re- 
ceived Roman citizenship, probably from Julius Caesar or Augus- 
tus, and both he and his father were members of the Roman Senate, 
having benefited from Claudius' opening of the Senate to Gallic 
magnates. Vindex himself must have been praetor before becom- 
ing governor of Lugdunensis. 

According to the historian Dio Cassius, Vindex inveighed against 
Nero's crimes and follies and swore to act entirely in the interest 
of the Senate and people of Rome. His coins confirm that he pro- 
fessed allegiance to the traditional ideals of the Roman ruling class, 
in particular to Libertas, which did not mean the restoration of 
the republic but a return to the Augustan model of empire after the 
tyranny of Nero. He also sought the support of other governors 
but was able to enlist only that of Galba (g.v.) in Spain, whom he 
either proclaimed emperor or at least urged to take the lead in 
liberating “mankind.” 

Vindex' rising, which began in March 68, was followed by re- 
volts in Spain, Africa, and Egypt, and Nero was eventually de- 
serted by most of his troops and committed suicide (June 9). But 
Vindex had killed himself in May, after trying to relieve 
Vesontio (Besancon) from the Rhine armies under Verginius Ru- 
fus; his large and enthusiastic but ill-armed Gallic levy was no 
match for trained soldiers. Verginius himself is said to have been 
negotiating with him and to have mourned his death, but his troops, 
greedy for booty from the Gauls, whom they chose to treat as 
rebels against Rome, attacked without orders. 

Many modern scholars have viewed Vindex further as the leader 
in a movement for Gallic independence. But the discontent with 
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Nero throughout the empire makes it unnecessary to explain his 
rising by nationalism, and both Galba and the elder Pliny, writing 
under Vespasian, rightly took Vindex' own professions as sincere, 
BisLicRAPHY.—C. M. Kraay, "The Coinage of Vindex and Galba, 
AD. 68," Numismatic Chronicle, 6th series, vol. ix, pp. 129-149 (1949); 
P. A, Brunt, “The Revolt of Vindex and the Fall of Nero,” Latomus, 
vol. xviii, pp. 531-559 (1959). For a different view, see B. W. Hender- 
son, Life and Principate of the Emperor Nero, pp. gesan es 
AL Bn. 
VINDHYA MOUNTAINS, in central India, are a well- 
marked though not continuous range, with the Narmada ( Narbada) 
River on the south; they form the water parting from streams flow- 
ing north to join the Ganges. Starting on the west in Gujarat, they 
form the southern edge of the Malwa Plateau and, continued by 
the Bhanrer and Kaimur ranges, abut on the Ganges Valley near 
Varanasi. Their elevation is from 1,500 to 3,500 ft. (460 to 
1,070 m.) and nowhere exceeds 3,651 ft. (1,113 m.). They are 
built up of the massive Vindhyan sandstones which rest in little- 
disturbed beds on the crystalline rocks of the Deccan. Because of 
these horizontal sandstones the Vindhya Mountains tend to be 
flat-topped and plateaulike in character. Reinforced by the Sat- 
pura Range to the south, they may be regarded as marking the 
limits between northern and peninsular India. (L. D. S.) 
VINE, any plant whose main stem is too weak to grow erect 
independent of some support. In some English-speaking coun- 
tries vines are often referred to as creepers. They may be her- 
baceous or woody, deciduous or evergreen, and may be divided 
into two types, clamberers and climbers, on the basis of their 
growth habits. The vines that contribute heavily to the under- 
story thickets of tropical rain forests are commonly called lianas . 
(q.v.) or lianes. The "vine" of history is the grape (q.v.). 
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Clamberers,—Clamberers or ramblers merely scramble or trail 
over surrounding vegetation, other debris or bare ground, being 
unable to support themselves by twining, tendrils or other hold- 
fast devices. Examples in this group are the bramble fruits, black- 
berries and dewberries (Rubus species), the bedstraws or cleavers 
(Galium species) and some wild and rambler roses. 

Climbers.—A climber ascends by clinging to other objects for 
support by means of aerial roots, by production of tendrils tipped 
with adhesive disks, by tendrils that twine, by twining leafstalks 
or by modifications of these structures. 

Aerial Root Climbers.—In these forms aerial roots (or rootlets) 
may be produced in abundance. Plants of temperate regions be- 
longing in this group include the poison ivy (Toxicodendron radi- 
cans), the juvenile stage of most varieties of English ivy (Hedera 
helix), climbing evergreen euonymus (Euonymus fortunei and 
varieties) and the trumpet creeper (Campsis radicans); in the 
tropics these climbers are represented by the juvenile stage of the 
climbing or creeping fig (Ficus pumila), the wax plant (Hoya 
carnosa) and the common pepper vine (Piper nigrum). 

The aerial appendages are called adventitious roots and originate 
in the pericycle tissue of the inner bark. Because they arise on 
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the nonilluminated side of the stem, they are said to be negatively 
phototropic. These roots serve to anchor the stem, and their rate 
of growth increases with constant supply of moisture. They do 
not “suck” nourishment from the trees on which they grow; the 
roots merely penetrate moisture-holding cracks in the bark. 

Reports that the aerial roots of English ivy growing on walls 
secrete an acid that dissolves concrete or brick mortar are un- 
founded, However, root growth may enlarge cracks in supporting 
concrete or mortar so that it tends to retain moisture. This action 
of the aerial roots, and the considerable weight of the vine, may 
accelerate deterioration of the supporting structure. Similarly, 
when these vines grow on a wood support, their foliage reduces 
surface evaporation and drying of the support, thus encouraging 
the growth of wood-rotting fungi. 

Some of the climbing aroids (family Araceae), such as the ceri- 
man (Monstera deliciosa) and pothos (Raphidophora species) 
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produce a single large aerial root at each node, on the side of the 
stem opposite the leaf base. The root is often large, unbranched, 
and may enter rock crevices or decaying bark or even twine about 
a supporting plant, Where abundant in tropical American forests 
aroids may form an almost impenetrable jungle. 

Tendril and Leaf Climbers —A second and larger group of 
climbing plants includes those whose support is produced by ten- 
drils or leaves; they are sometimes called tendril climbers or leaf 
climbers. For the most part they are plants of temperate and sub- 
tropical regions. A tendril is a slender whip- or threadlike strand, 
produced usually from the node of a stem, by which a plant may 
climb. Its anatomy may be of stem tissue or of leafstalk tissue. 
Common examples of tendril-producing plants are the grape, mem- 
bers of the squash or melon family (Cucurbitaceae), the sweet 
pea (Lathyrus odoratus) and the passionflowers (Passiflora species). 

Tendrils are prehensile and sensitive to contact. When stroked 
lightly on its lower side the tendril will, in a minute or two, curve 
toward that side. As it brushes against an object, it turns toward 
it and—the shape of the object permitting—wraps about it, cling- 
ing for as long as the stimulation persists. Later, strong me- 
chanical tissue (sclerenchyma) develops in the tendrils, thus ren- 
dering them strong enough to support the weight of the plant. 

In some tendril climbers, that portion of the tendril between the 
support and its point of origin from the vine becomes coiled, the 
direction of the twist being reversed in the middle. This reverse 
twist occurs only after the tendril tip has seized a supporting ob- 
ject. It is common to all coil-producing tendril climbers. The 


(LEFT) VIRGINIA CREEPER ASCENDING WHITE OAK, SHOWING LEAFY COVER- 
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coil thus produced acts as a spring, and plants supported by ten- 
drils of this type are protected from sudden tearing from their 
supports by strong winds or other forces. 

Leaf climbers are those in which support is gained by the coiling 
action of the leaf petiole, as in clematis, the common nasturtium 
(Tropaeolum), Maurandia and Solanum jasminoides. A different 
type is that in Gloriosa and Littonia (members of the Liliaceae), 
where often the terminal third of the leaf is reduced to a tendril 
(the leaf being described as cirrhose). Some leaf climbers (e.g., 
Cobaea scandens) have pinnately compound leaves (pairs of leaf- 
lets along a rachis or axis) whose leaflets are transformed into 
hooks or tendrils. The common rattan used in chair caning comes 
from a climbing palm (Calamus) whose modified hooked leaf- 
lets, two to four inches long, woody, viciously sharp and bent 
acutely backward, enable the plant to climb long distances over 
other vegetation. In the garden pea (Pisum sativum) some of the 
lower leaflets become twining tendrils. 

Adhesive-Disk Climbers.—These are a very small group of com- 
monly cultivated tendril-producing vines, including the Virginia 
creeper or woodbine (Parthenocissus quinquefolia) and Boston-ivy 
(P. tricuspidata), whose tendril tips are expanded into a small disk 
that produces a viscid exudate by which the stem attaches itself 
toa supporting surface. Similar disks are produced by the native 
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American trumpet vine ( Bignonia 
capreolata). The adhesive disk 
is produced a few hours after a 
tendril has been irritated by fric- 
tion against an adjoining surface. 
The resinlike adhesive substance 
is produced in minute quantities. 
Once the disk attaches to a sur- 
face, the tendril bearing it con- 
tracts spirally, becomes highly 
elastic and gradually thickens; 
the mature holdfast organ then 
exhibits resiliency combined with 
great strength. 

Twiners—Twining plants, 
which generally possess slender 
stems and long internodes, climb 
by winding their stems around 
suitable supports. They differ 
from nontwiners in that they 
show circumnutation, a condition 
in which the stem apex, because 
of a cyclic variation in the rate of 
growth of its different sides, exe- 
cutes a circling movement in the 
air under the influence of gravity. 
This rotating movement of the 
stem tip increases chances of con- Jonn cerano 
tacting a suitable support; stimu- cLimBing BITTERSWEET ASCENDING 
lation resulting from contact SUGAR MAPLE FROM LOWER LEFT IN 
causes the stem to wind around it S'NISTRORSE TWINING PATTERN 
in loose coils. 

The spiral formed may be right-handed (dextrorse, turning 
to the right) or left-handed (sinistrorse, turning to the left), 
directions more often expressed today as clockwise and counter- 
clockwise, respectively. The determination is made by looking at 
the spiral from above. There is some confusion of these terms in 
the older literature. Because a plant, or at least its axis, having 
no front or back can have no right or left of its own, the relations 
of direction must refer to the right and left of an observer, which 
depend upon his position of viewing. 

Examples of dextrorse twining are to be found in the hop (Hu- 
mulus), and of sinistrorse twining in the bean (Phaseolus), morn- 
ing-glory (Zpomoea) and bindweed (Convolvulus). 

In some woody twining vines the increased thickness of the 
twining stem exerts so great a pressure on the supporting tree or 
shrub as to kill it by strangulation. This is to be noted in the 


JOHN GERARD 


TEMPERATE ZONE VINES MAY ATTAIN THE SIZE OF THESE THREE POISON 
IVY VINES ASCENDING AN AMERICAN ELM 


VINEGAR 


climbing honeysuckle (Lonicera) and wisteria (Wisteria) and 
markedly in some species of tropical figs (Ficus) that have come to 
be known as strangler figs. 

When the twining stems of certain figs ultimately become so 
large and strong as to no longer require external support, the 
plants are then more appropriately called trees. 


IMPORTANCE AND CULTIVATION 


Vines are of considerable economic importance. Those grown 
for food for man include grapes and blackberries, the cucurbits 
(melons, cucumbers, squashes), the garden pea, many kinds of 
beans and the sweet potato. The hop vine, though not important 
as a food crop, is grown widely as the essential flavouring in many 
brewed beverages (beers and ales), Another important flavouring 
is derived from the vanilla vine, a tropical orchid. Vines impor- 
tant for their showy flowers include a wide variety of trumpet 
vines (members of the Bignoniaceae), sweet peas, passionflowers, 
morning-glory, nasturtium, purple wreath, wisteria, the clock vines, 
bougainvillea and numerous species of jasmine and of honeysuckle, 

Vines used for interior decoration are generally grown in planter 
boxes, tubs or bracket-supported containers mong those better 
suited to the low light intensity and low humidity usually found in- 
doors are philodendron, pothos, wax plant and English ivy, 

A few vines are of increasing importance in soil erosion control 
work, notably the kudzu vine, Hall's honeysuckle and some of the 
vetches. Vines useful as ornamental ground covers or wall covers, 
particularly in partially shaded areas, are: (for temperate regions) 
English ivy, Virginia creeper, periwinkle, bearberry and Kenil- 
worth ivy; (for tropical regions) lantana, pothos, creeping fig and 
Algerian ivy. 

The cultivation of vines differs from that given other plants pri- 
marily in provision of the proper kind of support. Vines, as is 
true of all plants, vary widely in their requirements and tolerances 
for such environmental factors as sunlight, moisture, food, soil 
type and pH, and in degrees of hardiness or frost tolerance. The 
clambering types, when grown as ground covers, are given no arti- 
ficial support; however, support may be given when, as for some 
rambler roses, it is desired that they grow against trellises, in which 
case each branch must be trained and tied. "Vines may grace a 
variety of structures, such as latticework garden shelters, walls, 
rustic fences or columns. Vines are commonly used to cover à 
perhaps undesirable exposed architectural feature or to provide the 
special dramatic effect of unusual colour or flower. 

Normal ranges of hardiness for vines can sometimes be extended 
by planting them against a wall of a heated building rather than 
against an unheated wall. The more tender deciduous vines may 
be planted in a southeasterly exposure, and evergreen vines may 
be planted in a more northerly or westerly exposure (to avoid the 
strong morning sun in winter, when the vine may be covered with 
ice or snow). See also HORTICULTURE. 

BrsLiocnAPRY —C. Darwin, The Movements and Habits of Climbing 
Plants (1891); S. A. Pearce, Climbing and Trailing Plants (1957); 
Frances Howard, Landscaping With Vines (1959) ; D. Bartrum, Climb- 
ing Plants and Some Wall Shrubs (1960) ; Bernice Brilmayer, All About 
Vines and Hanging Plants (1962). (G. H. M. L) 

VINEGAR, one of the most ancient of natural fermentations. 
Its principal use has been in foods as a flavouring and preservative 
agent, but throughout history it was believed to have considerable 
medicinal value as well; Hippocrates prescribed it for his patients 
and W. R, Fetzer reported that it was used with considerable suc- 
cess in the treatment of scurvy among soldiers during the American 
Civil War. It is also used in household cleaning agents. 

Chemistry and Bacteriology.—Vinegar was undoubtedly 
first made by allowing fermented liquids to acetify naturally but 
wine was probably the first raw material used in its commercial 
manufacture. The word vinegar comes from two French words 
vin and aigre. ("sour wine"), but the term vinegar applies to any 
product made by the acetous fermentation of a wide variety of 
materials, Actually, the manufacture of vinegar is a two-stage 
process: (1) the conversion of sugars to alcohol by yeasts; and (2) 
the conversion of alcohol to acetic acid by bacteria. Thus, vinegar 
can be produced from any liquid capable of first being converte 
to alcohol. 
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There are many types of raw materials suitable for use in manu- 
facturing vinegar, but those most widely used are apples and 
grapes in making cider and wine vinegars, malted barley and oats 
in making malt vinegar and industrial aicohol in making white 
distilled vinegar. Vinegars serve as seasoners for salads, sauces, 
stews, fish and meat dishes, and as preservatives of meat products, 
fish, fruit and vegetables, a process commonly termed pickling. 

Chemically, vinegar is simply a dilute solution of acetic acid 
containing soluble substances of the source material. The chemi- 
cal changes involved in converting sugar to vinegar can be shown 
by the following simplified formulas: 


(1) CcHizOs + Yeast 2C2H;0H + CO: 
Sugar = Alcohol Carbon Dioxide 

(2) CHsCH20H + Oz -FBacteria CH;COOH+ H:0 
Alcohol Oxygen — Acetic Acid Water 


‘Theoretically 1.0 part of sugar will produce 0.5 part of alcohol, 
while 1.0 part of alcohol will theoretically produce 1.3 parts of 
acetic acid. Under actual conditions yields are somewhat lower 
because the microorganisms use some of the materials to support 
life processes and because of losses due to evaporation and to the 
bacterial conversion of some acetic acid to carbon dioxide and 
water (over-oxidation). 

It was not until 1864 that Louis Pasteur, the French micro- 
biologist, showed that the bacteria present in vinegar were directly 
responsible for converting alcohol to acetic acid. Since Pasteur's 
time a number of acid-producing organisms have been isolated 
from vinegar generators, and these have been given the genus 
name Acetobacter. The usual types of vinegar generators contain 
a number of strains of acid-producing bacteria and, in addition, 
the vinegar eel, Anguilula aceti, a nematode worm that apparently 
contributes to the normal bacterial processes within the generator. 
Vinegar generators, therefore, operate with a group of organisms 
working together symbiotically and producing sufficient acid to 
prevent invasion by other organisms. 

Analysis.—Vinegars may contain several organic acids and 
esters derived from the source material and resulting from fer- 
mentation and acetification. These substances are responsible for 
flavour and aroma variations of different vinegars. The Orléans 
and Boerhaave slow processes of manufacturing are capable of 
producing vinegar of superior flavour and odour characteristics 
simply because the limited amounts of air used carry off little of 
the volatile esters of the mash. 

Cider, wine and malt vinegar usually contain 59% to 6% total 
acid as acetic. Distilled vinegar may range in acid content from 
5% to 12%, the more concentrated types being preferred for com- 
mercial operations. The following table, compiled from various 
sources, shows typical analyses of the several vinegars. 


Cider Wine Malt Distilled 
Specific gravity 1013- | L013- | 1.015- | 1.008- 

1014 | 1.021 1005 | 1,013 
Acetic acid (in %) . 4.84 6.55 4.23 6.34 
Total solids (%) 2.49 1.93 2.60 0.35 
Ash(%). 0.34 0,32 0.34 0.04 
Sugar (%) 0.25 0.46 an peak 


Processes.—Vinegar bacteria are aerobic types and require an 
abundant supply of air (oxygen) for proper growth and develop- 
ment. Vinegar can be produced in a small container but the bac- 
teria are active only at the suríace of the liquid where air is 
available, Under these conditions surface area in relation to 
total liquid volume is low and consequently aeration and the rate 
of acetification are also low, In spite of its ancient origin tech- 
nological advances in the production of vinegar came slowly and 
consisted basically of improved methods of aeration. Starting 
with the primitive method of placing fruit or other juices in a 
container and allowing fermentation and acetification to proceed 
haphazardly the technology advanced through the old Orléans and 
Boerhaave slow processes to the modern quick vinegar methods 
of tremendous production capabilities. 

The best known of the old acetification methods was the Orléans 
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process in which vinegar was made in barrels of about 50 gal. 
capacity. In each barrel head one or two small air holes were 
drilled in such a position that when the barrel was laid on the 
side bung up and filled to 4 in. below the air holes it would be 
about three-quarters full, thus allowing exposure of the mash sur- 
face to aeration. A wooden spigot was installed close to the bot- 
tom in one of the heads to permit drawing off the finished vinegar. 
In general, the mash was prepared by mixing about 5 gal. of 5% 
vinegar with 30 gal. of wine or other alcoholic liquid containing 
5% to 6% alcohol, the mixture then being poured into the barrel 
through the bung hole. A small volume of vinegar containing 
“mother of vinegar,” a mass of vinegar bacteria, was then added to 
the mash in the barrel as a starter. The air holes were covered 
with screening to keep out insects and the barrel was stored at a 
temperature of 85° F. to permit acetification to proceed normally. 
During this period of the process a film, or mat, developed on the 
surface of the liquid, the film consisting of a mass of bacteria 
growing at the point of greatest air supply. When the acidity of 
the vinegar reached about 5% and the alcohol 0.25%, 30 gal. of 
vinegar were drawn off through the spigot leaving 5 gal. of vinegar 
in the barrel as an inoculant for the next batch, or charge, of mash. 
In refilling the barrel with the new charge, extreme care was neces- 
sary in order to avoid breaking up the surface film which would 
cause a setback in operations. Three or four months time was 
required to complete the acetification process which meant that 
each barrel acetifier was capable of producing but 4 gal. of vinegar 
daily. 

In the early part of the 18th century H. Boerhaave, a Dutch 
technologist, found that the rate of acid production in the vinegar 
process was directly proportional to the amount of surface ex- 
posed to air. He modified the Orléans process by using large casks 
and loosely packing the casks with pomace, the residue from grape 
presses. Wine mash was allowed to trickle down and spread over 
the considerable area of the pomace thereby increasing the volume 
of mash exposed to aeration, While the Boerhaave method repre- 
sented an improvement over the Orléans method in convenience 
and in the amount of vinegar produced, it was still a slow method. 
In 1823, J. S. Schiitzenbach, a German chemist, drilled holes in 
the Boerhaave generator to permit entrance of abundant amounts 
of air, and introduced more satisfactory types of porous materials. 
This method became known as the German process or quick vine- 
gar process, and modern vinegar generators and methods are based 
on the principles developed by Schützenbach. The quick vinegar 
process reduced the time of acetification from months to days and 
brought the control of the acetification process to a great degree 
within the skill of the operator. 

In the quick vinegar process wooden tanks, or generators, any- 
where from 3 to 14 ft. in diameter and 6 to 16 ft. in height are 
used. A perforated false bottom or grid is placed in the genera- 
tor about two feet from the bottom, The generator is then filled 
to about two feet from the top with loosely packed beechwood 
shavings or other suitable porous material. Holes are drilled 
around the generator to permit entrance of air and some means of 
mechanically distributing mash over the top of the shavings is 
installed. 

The generator is inoculated with fresh unfiltered, unpasteurized 
vinegar containing active vinegar bacteria, and the mash is then 
distributed evenly over the top of the shavings and allowed to 
dribble down through the shaving area, or the oxygen chamber 
where it comes in contact with the air. The mash is passed 
through the generator a number of times to complete the acetifica- 
tion and is then drawn off and a new charge added. Once the 
operation is started the process is continuous. 

About 1952 a method of acetification called submerged fermen- 
tation was developed that proved capable of far higher production 
rates and efficiencies than any of the other systems described. 
Submerged fermentation differs from the usual quick vinegar proc- 
ess in that no wood shavings or other packing material is required. 
In this process air is supplied to the bacteria by continuously dis- 
persing air bubbles throughout the mash; this action provides 
each bacterium with sufficient oxygen for maximum development, 
thereby increasing the efficiency and speed of acetification. 
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Considerable heat is produced in all quick vinegar processes 
and modern generators are equipped with cooling systems for 
maintaining generator temperatures at about 30° C., the optimum 
growth point for vinegar bacteria. 

See J. Schierbeck, The Manufacture of Vinegar, Technical Informa- 
tion Service report no. 117 (1951). (G. C. En.) 

VINET, ALEXANDRE RODOLPHE (1797-1847), 
French Swiss Reformed theologian, moralist, and literary critic, 
called the “Schleiermacher of French Protestantism,” was born at 
Ouchy (Lausanne) on June 17, 1797. After studying theology at 
Lausanne, he taught French at Basel (1817-37), before returning 
to Lausanne as professor of practical theology (1837-45) and 
French literature (1845-46) at the Académie. He died at Clarens 
(Montreux) on May 4, 1847. 

Vinet, who was ordained in 1819, advocated freedom of religious 
practice (Mémoire en faveur de la liberté des cultes, 1826) and 
staunchly defended the separation of church and state (Essai sur 
la manifestation des convictions religieuses et sur la séparation de 
l'Église et de l'État, 1842; Eng. trans., 1843), He held that con- 
science was man’s true moral guide. In 1845-47, because of civil 
interference with the church’s autonomy, he led a secession which 
took the name of Free Church. As a critic he was much admired 
by his friend Sainte-Beuve, especially for his Etudes sur Blaise 
Pascal (1848; Eng. trans., 1859). Most of his purely literary 
work—e.g., Etudes sur la littérature française au dix-neuvième 
siècle (3 vol., 1849-51)—was printed posthumously. 

Brstiocrapny.—Extracts from Vinet's works, edited by J. F. Astié, 
have been translated as Outlines of Theology (1865) and Outlines of 
Philosophy and Literature (1865); see also Oeuvres, 30 vol. (1908— 
64). Biographies and critical studies include L, Molines, Étude sur 
Alexandre Vinet, critique littéraire (1890) ; E. Seillitre, Christianisme et 
Romantisme: Alexandre Vinet, historien de la pensée francaise (1925) ; 
E. Rambert, Alexandre Vinet, 5th ed. (1930); C. Clerc et al., Vinet 
vivant, 1847-1947 (1947) ; F. Jost, Alexandre Vinet, interprète de Pas- 
cal (1950). (Hr. P.) 

VINLAND, the name given, probably by Leif Ericsson (see 
Eric the Red), to a wooded land he encountered in the summer of 
the year 1000 when returning to Greenland from a winter in Nor- 
way. It was probably some portion of the North American coast, 
but its exact location is not known. 

Impatient when he found he had evidently bypassed his 
intended destination in thick weather, Leif turned his prow north- 
east toward where he knew Greenland must lie; but not before he 
had been impressed by the luxuriance of the vegetation, which in- 
cluded “wine wood.” About three years later, when Leif and his 
father, Eric, were trying to persuade Thorfinn Karlsefni (q.v.) to 
attempt colonizing the land southwest across the sea from Green- 
land, the wine possibilities were dwelt upon; and Karlsefni, when 
he got to what he supposed was the region of Leif's discovery, re- 
ported "wine berries." These have been taken by scholars for 
grapes, though in the language of the time anything was to the 
Scandinavians a wine berry if they thought it suitable for wine. 
This fruit evidently proved disappointing to the colonists, for when 
they became disgruntled, during the third year of the colonizing 
expedition, they made a grievance out of not having seen much 
of the wine banquets that had been promised them. 

Nevertheless, the Vinland name (sometimes spelled Wineland) 
was retained by the Scandinavians, and it was as a wine land that 
the North American continent entered the literature of Europe, 

almost certainly first in 1075 through the History of the Arch- 
bishops of Hamburg-Bremen by Adam, head of the cathedral school 
of Bremen (see Apam of Bremen), whose authority was King 
Sweyn II Estrithson of Denmark, who told of Iceland, Greenland, 
and other lands of the northern Atlantic known to the Scandina- 
vians, Adam says of King Sweyn: “He spoke also of yet another 
island of the many found in that ocean. It is called Vinland be- 
cause vines producing excellent wines grow there.” 

In the 1960s Helge Ingstad adopted the view of the Swedish 
philologist Sven Sóderberg that Vinland did not mean “wine land” 
but “grassland” or “grazing land.” Ingstad discovered in 1963 the 
ruins of a Norse settlement at L’Anse au Meadow (at the northern- 
most tip of Newfoundland). Further evidence of Viking explora- 
tion came in 1965 when Yale University Press published a medieval 
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map showing the outlines of Greenland and Vinland, the latter de. 
scribed in a notation on the map as “Island of Vinland, discovered 
by Bjarni and Leif in company.” See further NoRTH AMERICA, 

BrsniocmAPHY.—Halldor Hermannsson, The Problem of Wineland 
(1936) ; V. Stefansson, Greenland (1942) ; History of the Archbishops 
of Hamburg-Bremen by Adam of Bremen, trans. with an introduction _ 
and notes by Francis J. Tschan (1959) ; Helge Ingstad, “Vinland Ruins 
Prove Vikings Found the New World,” National Geographic, vol, 126, 
no. 5 (Nov. 1964); R. A. Skelton, G. D. Painter, and T. E. Marston, 
The Vinland Map and the Tartar Relation (1965) ; “Vinland the Good 
Emerges from the Mists,” American Heritage, vol. xvi, no. 6 (Oct, 
1965). (V. $; X) 

VINNITSA, an oblast-of the Ukrainian Soviet Socialist Re- 
public, U.S.S.R., lies on the Volyno-Podolsk Upland, in the basins 
of the Southern Bug and the Dnieper. Area 10,309 sqmi. (26. 
700 sq.km.). Pop. (1959) 2,142,045. Its gently rolling hills are 
greatly dissected by river valleys and widespread erosion gullies, 
The northern part is in the forest-steppe zone and the southern 
part in the steppe proper, but a high proportion (over 70%) of the 
surface has been plowed. In the mid-1960s only small groves of 
oak survived. Only 17% of the population were counted as urban 
dwellers in the 1959 census. Vinnitsa is the oblast centre and 
largest town, The great predominance of rural population reflects 
the intensive agricultural development of the oblast. It lies in the 
heart of the chief sugar beet zone of the U.S.S.R. Other impor- 
tant industrial crops are sunflowers, rape, and tobacco. Grain 
crops are dominated by winter wheat, with maize (corn) in second 
place. There are extensive orchards. Livestock husbandry (dairy 
and beef cattle, pigs, and poultry) is well developed. There is very 
little industry other than the processing of farm produce, especially 
sugar refining. The oblast was formed in 1932. (R. A. F) 

VINNITSA, a town and oblast centre of the Ukrainian Soviet 
Socialist Republic, U.S.S.R., stands on the Southern Bug River, 
in the Volyno-Podolsk Upland, 120 mi. (193 km.) SW of Kiev. 
Pop. (1959) 121,854. Founded in the 14th century in the Polish 
Ukraine, Vinnitsa passed to Russia by the Second Partition of 1793 
and was given town status two years later. Modern Vinnitsa is the 
centre of an important agricultural region and its chief product is 
superphosphate fertilizer. It is also the largest sugar refining 
centre of the U.S.S.R. and has engineering, clothing, footwear, 
furniture, and food industries. (R. A. F.) 

VINOGRADOFF, SIR PAUL GAVRILOVICH (1854- 
1925), Anglo-Russian legal scholar and medievalist noted for his 
study of the English medieval manor and village community, was 
born in Kostroma, near Moscow, Nov. 30, 1854, and educated at 
the University of Moscow. As a young man he traveled widely, 
and obtained a working knowledge of at least seven modern lan- 
guages, before being appointed a professor in his own university. 
He then interested himself in the zemstvo (local self-government) 
movement and sought to improve the provision for the education 
of the Russian people. His activities, however, were displeasing 
to the authorities; consequently he resigned his professorship and 
in 1902 settled in England, where he had already made friends with 
many English scholars. In 1903 he was appointed Corpus profes- 
sor of jurisprudence at Oxford and held this post until his death 
in Paris on Dec. 19, 1925. An account of his life by H. A. L. Fisher 
is contained in his Collected Papers (1928), to which a complete 
bibliography is appended. 

Vinogradoff’s first book, The Origin of Feudalism im Italy 
(1887), was written in Russian, but his later works were appro- 
priately written in English, and he became recognized as probably 
the first authority on the early laws and customs of England. His 
standard work is Villainage in England (1892), in which he put 
forward the theory that the Anglo-Norman manor descended not 
from a condition of serfdom but from a free village community- 
His article “Folkland,” published in The English Historical Review 
in 1893, enunciated an entirely new theory on this subject. His 
other works include: The Growth of the Manor (1905); English 
Society in the Eleventh Century (1908); Roman Law in Mediaeval 
Europe (1909) ; Self-Government in Russia (1915) ; and Outlines 
of Historical Jurisprudence (1920-22). He also contributed to 
the Encyclopedia Britannica and the Cambridge Medieval His- 
tory. "^o (SE. T) 
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VINOGRADSKY (Wiwocnapski), SERGEI NIKOLAE- 
VICH (1856-1953), Russian biochemist, conducted epoch-making 
research in the fields of bacteriology (especially the bacteriology 
of soil) and the physiology of microorganisms. Born at Kiev on 
Sept. 1, 1856, he entered the University of Kiev in 1873 and later 
studied natural science at the University of St. Petersburg. He 
went to Strasbourg in 1884 to work under A. de Bary and studied 
analytical chemistry. In 1888 he moved to Ziirich, where he pur- 
sued his study of nitrification. He later returned to Russia to 
become head of the section of general microbiology of the Institute 
of Experimental Medicine and was director of the institute from 
1902 to 1905; although he was on the staff until 1912, he was prac- 
tically inactive. He resumed scientific activity in 1922, when he 
accepted the position of head of the division of agricultural micro- 
biology, Pasteur Institute, Brie-Comte-Robert, near Paris. After 
the invasion of France in 1940 he again retired. He died in 1953. 

Vinogradsky studied sulfur and iron bacteria (organisms that 
utilize those elements in metabolizing) and discovered that colour- 
less sulfur bacteria in the absence of light can oxidize hydrogen 
sulfide and sulfur to sulfuric acid. Even more important were his 
investigations of nitrification (1888-90) and the role of bacteria in 
that process. In 1893 he discovered Clostridium pasteurianum, an 
anaerobic bacterium, and’ showed its ability to take free nitrogen 
from the atmosphere and use it in metabolizing. 

Vinogradsky later studied methods in soil microbiology and in- 
vestigated the role of bacteria in the decomposition of cellulose 
and nitrogen fixation, 

See Selman A, Waksman, “Sergei Nikolaevitch Winogradsky,” Soil 
Sci., vol. xlii (1946). 

VINSON, FREDERICK MOORE (1890-1953), U.S. law- 
yer and 13th chief justice of the United States, was a vigorous 
supporter of a broad interpretation of federal governmental 
powers. He was born in Louisa, Ky., on Jan. 22, 1890. Following 
completion of his legal studies at Centre College in 1911, he en- 
tered private practice of the law in Louisa and quickly assumed an 
active role in local political affairs. In 1923 he was appointed to 
fill a vacancy in the U.S. House of Representatives. The following 
year he was elected to the seat as a Democrat and, except for one 
two-year period, served as a member of Congress until 1938. 

As congressman Vinson was recognized as an outstanding expert 
in tax and fiscal policy. From 1938 to 1943 he served as associate 
justice of the U.S. Court of Appeals for the District of Columbia. 
Between 1943 and 1945 he held a succession of high executive 
posts in emergency agencies of World War II and in 1945 he be- 
came secretary of the treasury in the cabinet of Pres. Harry S. 
Truman, In this office he helped inaugurate the International 
Bank for Reconstruction and Development and the International 
Monetary fund. 

Upon appointment by President Truman he became chief justice 
on June 24, 1946. As a judge his interpretation of the powers of 
the federal government often led him to reject claims of individual 
right asserted in opposition to the exercise of governmental au- 
thority. Perhaps his best-known opinions, however, are those 
upholding the rights of members of racial minorities under the 
equal protection clause of the 14th amendment, such as that in 
Shelley v. Kraemer, 334 U.S. 1 (1948). His opinion for the court 
in 1947 upheld the power of the federal courts to enjoin a strike 
in coal mines then under control of the federal government. He 
strongly dissented from the judgment of the court rendered in 
1952 which held invalid Pres. Truman's "seizure" of the steel com- 
panies. 

He died in Washington on Sept. 8, 1953. (F.A. A.) 

VIOL (Italian viola da gamba), a bowed stringed musical in- 
strument used principally in chamber music from the 16th to the 
18th century. The Renaissance viol shared with the contemporary 
lute the tuning of its six strings (two fourths, a major third, two 
fourths) and the gut frets on its neck. It was then made in three 
sizes, as a self-contained family: treble, tenor, and bass, with their 
bottom strings tuned respectively to d, G (or A), and D. To these 
three there was later added the violome, a double bass viol often 
tuned an octave below the bass. 

lt was the larger (tenor and bass) viols of the early 16th cen- 
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tury that fixed the characteristics of the family: sloping shoulders; 
deep ribs; thin, flat backs; and, above all, the vertical playing po- 
sition, with the bottom of the instrument resting on the knee or 
held between the legs—hence da gamba. The breadth of the 
bridge, which was arched to give the bow separate access to each 
string, made forceful playing impossible. The instrument could 
only be lightly bowed, and the supine position of the bow hand, 
palm uppermost, encouraged this. The frets gave to each note 
the clarity of an open string—a clear, ringing, penetrating tone 
for which the viols were much prized when used in their charac- 
teristically polyphonic chamber music. 

By the second half of the 16th century the viol had acquired a 
significant repertory of music for ensemble, for solo bass, and for 
the "lyra viol'—a term used to describe not an instrument but 
rather a quasi-polyphonic style of viol playing, in which two- to 
six-part chords were stopped with the player's left hand. Lyra 
viol music was usually played on a small bass or a tenor, often 
using special tunings; the repertory includes solo and ensemble 
music and song accompaniments. The lyra viol was particularly 
popular in England from about 1600 to about the middle of the 
century. 

As the style of instrumental composition changed during the 
17th century, with more and more emphasis being given to an 
expressive, vocal-like sound in the soprano register, the use of the 
smaller viols gradually declined in favour of the violin, with which 
they were unable to compete because their deep bodies created a 
hollow nasal timbre. The most successful member of the group, 
the bass viol, had already in the mid-16th century developed a 
repertory of complex solo “divisions” (see ORNAMENTATION) ; 
when that fashion eventually died out, toward the end of the 17th 
century, the solo bass viol, or viola da gamba (this term came to 
be synonymous with bass viol as the other sizes of viols fell into 
disuse), took its place in the newer instrumental forms of the 
Baroque period. 

In Germany and France solo playing continued into the 18th 
century, as the various elaborate obbligati in Bach’s Passion 
music and elsewhere show; and—in France especially—the 
instrument even acquired a seventh string, tuned to A’. Else- 
where the bass viol survived chiefly because its sustained tone lent 
a pleasing support to the harpsichord. This combination, employ- 
ing the basso continuo technique (see THOROUGH Bass), was the 
core of the instrumental ensemble throughout the Baroque period. 
When composers in the newer Classical style began to write com- 
plete harmonies in the upper instrumental parts the viol, deprived 
of its last useful function, dropped out of use altogether. 

In the 20th century the viols were successfully revived for the 
performance of, Renaissance and Baroque music. (E. Ha.) 

VIOLA: see VIioLIN FAMILY. 

VIOLET, any plant of the large genus Viola, of about 400 
species. They are found in both Northern and Southern hemi- 
spheres, most abundantly in temperate climates. The greatest 
variety is known from the Andes Mountains of South America, the 


(LEFT) FROM CHURCH, “TYPES OF FLORAL MECHANISM" (CLARENDON PRESS); (A, B, ^ C) BY 
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SWEET VIOLET (VIOLA ODORATA) 


(Left) Whole plant and (A) fruit; (B) floral diagram; (C) longitudinal section 
through flower 
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ancestral home of the genus. Several types, including pansy (V. 
tricolor), horned violet (V. cornuta), and sweet violet (V. odorata), 
have contributed attractive varieties for garden cultivation. 

North Temperate violets are all small, herbaceous plants with 
variously coloured but characteristically shaped flowers. The 
species may be divided into those with leafy stems and those with 
underground rhizomes and no aerial stems, Though the most 
familiar forms have heart-shaped leaves, other species have leaves 
with different shapes. In some of them the leaves are cut into 
many linear segments. Large, leafy stipules subtend the leaves. 
Some species have stolons that root at the nodes and may form 
large colonies or clones. 

Two kinds of flowers are produced by nearly all violets: the 
familiar open (chasmogamous) flowers in the spring (and some- 
times in the fall), and the less familiar, but more abundant, closed 
(cleistogamous) flowers produced throughout the summer. The 
open flowers have five green sepals and five conspicuous petals. 
There are two upper petals, a pair of somewhat larger lateral petals, 
and a large, basal, spurred petal; glands secrete nectar into this 
spur. Two of the five stamens are also spurred. The pistil has a 
very short style and a peculiar stigma, the form of which is used in 
classification. The closed flowers, produced at the base of the 
plant, are completely enclosed by the sepals, the petals being 
aborted. Only two stamens are in each flower; from these the 
pollen tubes grow directly through the ovary wall, thus selí-fertiliz- 
ing the eggs. The seeds of violets are small, oval in shape, and 
often with a conspicuous ridge. They are forcibly expelled from 
the drying capsules. 

In the Northern Hemisphere the greatest number of species (60) 
is found in North America: commonest are bird’s foot violet (V. 
pedata), bog blue violet (V. cucullata), common blue violet (V. af- 
finis, woolly blue violet (V. sororia), Canada violet (V. canaden- 
sis), mountain yellow violet (V. rotundifolia), smooth yellow violet 
(V. pensylvanica), dog violet (V. conspersa), striped violet (V. 
striata), and long-spurred violet (V. rostrata). In the southeastern 
United States are also found V. floridana, V. septemloba, V. escu- 
lenta, and the beautiful V. walteri, In the Great Plains and the 
western mountains are found the prairie yellow violet (V. mut- 
tallii), the pine violet (V. lobata), the yellow pansy violet (V. pe- 
dunculata), the western heartsease (V. ocellata), and the wood 
violet (V. sempervirens). 'Several species occur in Alaska and in 
Mexico, as wéll as in Australasia. In South America, some of the 
species attain the size of low shrubs and trees. 

In the Old World the common violet (V. riviniana) and sweet 
violet range from the British Isles across Europe and into North 
Africa. The heath violet, or European dog violet (V. canina), 
with much the same range, extends more easterly, into Asia. Parma 
or Neapolitan violets, probably derived from V. alba, have long 
been cultivated for perfume in the Middle East. The industry 
continues around the Mediterranean, (N. H. R.) 

VIOLIN FAMILY, the group of bowed stringed musical 
instruments that includes the violin, viola, violoncello, and double 
bass and forms the basis of the modern orchestra. The family 
takes its name from its smallest member, which is perhaps the 
best-known and most widely distributed musical instrument in the 
world. 

The violin is a descendant of the horizontally held arm viols of 
the Middle Ages by a process of evolution and metamorphosis. 
(Compare Vior.) Its immediate precursor is the lyra da braccio, 
an elaborate instrument of the Renaissance, whose form fore- 
shadows the physical essentials of the violin body: the arched 
modeling of the belly and back, and the shallow ribs. This shallow 
arched form probably encouraged or suggested another important 
detail: the use of a short vertical stick to prop the front and back 
apart and prevent the collapse of the belly arch under pressure of 
the strings. This device, the sound post, is peculiar to the violin; 
although it was later used on the viols, it is the acoustic effect of 
the sound post that imparts to the violin its lively response and 
generous singing tone, for it couples and coordinates the vibrations 
of the body as a whole, under the influence of the strings. 

Although the generic name for the family is the Italian viola 
(whence violino, “small viola”; violone, "large viola"; violon- 
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cello, “small violone”), the treble instrument very soon became 
its most important member, from which the others took their main 
characteristics. Unlike the smaller viols, whose tone was reticent 
and impersonal, the violin was always recognized both for its Sus 
perior cantabile and for its inherent sprightliness and smart ate 
tack, especially in Italy, its birthplace, where the earliest makers 
Gasparo da Salò, Andrea Amati, and G. P. Maggini had settled 
its average proportions before the end of the 16th century (see 
further Amat). Thus the violin arrived at exactly the right time _ 
to lend impetus and conviction to the innovations of the Florentine 
school of composers, whose preoccupation with the expressive qual- 
ities of the solo voice marked a breakaway from the older polyph- 
ony, To this movement, the violin, the first treble instrument to 
achieve an innate lyricism, formed the perfect instrumental coun- 
terpart. 

Two other features contributed to the character of the violin, 
the first being the tuning of the strings in fifths and their numeri- 
cal limitation to four. This wide regular tuning, typical of the 
rebecs (cf. the viols, whose six strings were tuned in a mixture of 
fourths and thirds), was ideal in furnishing a uniform diatonic 
fingering technique, reducing the amount of string-crossing the 
bow has to do, generally freeing the bridge from too many strings 
and permitting better clearance on each string for bowing. The 
second additional feature is the unfretted fingerboard, in which 
the violin followed the /yra da braccio. No doubt frets, if they 
were ever used, were removed from the arm viols because they 
impeded the use of the hand in supporting the instrument and 
in fingering. It is also true that the direct stopping of the strings 
by the fleshy part of the fingertips produces a tone quality that, 
although slightly damped, in consequence is more satisfying and 
easier to listen to than the pure open-string tone obtained from 
the use of frets, as on the viols, besides being more completely un- 
der the control of the player. Moreover, it leaves the player free 
to temper intonation as much as he pleases, since this is no longer 
dominated by the fixed tuning of the frets. It is perhaps this 
capacity for the mutual adjustment of intonation that led to the 
use of the violin family in a way that was entirely new in instru- 
mental music; że., as a massed “choir” in which the several parts 
were doubled at unison by instruments of like kind. This string 
ensemble, so different in its effect from the chamber music of 
the preceding “golden age," owes its first organization, if not its 
invention, to the French at the court of Louis XIV, whose vingl- 
quatre violons du Roi was the model for Europe of the embryo 
orchestra-to-be. 

Tuning.—The viola stands one fifth lower than the violin 
(shown in accompanying tunings), its upper three strings being 

i hdi be tuned to the same notes as the | 

violin lower three of the smaller instru- 
de ment. The tuning of the violon- 
> cello is one octave below the 

viola, while the normal double 


viola bass approximately covers the 
j suboctave. of the violoncello. 
= There is some evidence for the 
former existence of a fifth mem- 
ber, the so-called true tenor vio- 

violoncello 


lin, standing in pitch one octave 
below the treble instrument. 
(Note: the double bass always 


= 


double bass sounding 


E 


alll 


sounds one octave below the written notes. Observe that it is 
tuned in fourths not fifths. For a discussion of this matter and of 
five-stringed instruments, see below, Double Bass.) 

Playing Positions.—The violin and viola are played in the 
horizontal position, i.e., “under the chin." The cello (customary 
abbreviation of violoncello) and double bass both stand vertically 
on the floor, the first resting on a long steel rod called the end pin, 
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with the player holding the instrument between his knees while 
seated. For the double bass the player stands, or rests on a high 
stool. As is done with every other necked stringed instrument, the 
player’s left hand fingers the instrument, the bow being held in the 
right. The highest string is to the right, viewing the instrument 
from the front, the lowest to the left. Therefore, on the violin 
and viola, the bow attacks from the top-string side, and on the bass 
instruments from the bottom-string side. This makes scarcely any 
difference to the bowing technique except perhaps to give freer con- 
trol of the upper strings of the smaller instruments and lower 
strings of the larger, a useful bias in view of their respective func- 
tions, at least in earlier times. i 

Violin.—In structure and appearance, violins of all sizes are 
quite unmistakable. The body consists of a belly of pine and a 
back of sycamore, maple or a similar hardwood, spaced apart by 
shallow ribs (sides) of the same material. The arching of the belly 
and back, already mentioned, is both transverse and longitudinal, 
so that when viewed from the side the effect is of a central bulge, 
flattening off in all directions to the edges, the undersides of which 
are plane where they meet the ribs, In most cases the “modeling” 
of the bulge changes from convexity to concavity as it approaches 
the edges, which are given a slight upward curl. The arching is 
worked from solid wood of suitable thickness, and the plate is dug 
out on its undersurface to a curve that follows the general contour 
of the outward modeling but not exactly, for the finished thickness 
is graduated in all directions, being thinnest in the margins of the 
outline just inside the ribs. The adjustment of these thicknesses 
is one of the prime skills in the craft of violinmaking. The wood 
used in both back and belly is usually, though not always, cut “on 
the quarter"; ie., in wedge-shaped segmental planks from the 
centre to the outside of the log. To form a plate, two wedges 
are glued “back to back" with the thin edges outward. This not 
only provides the basis for the modeling but also ensures 
that the annular rings of the tree are evenly disposed about 
the centre line of the plate, the oldest growth being on the 
outside edges. 

The familiar, and deceptively simple, outline of the violin body 
is aesthetically satisfying, perhaps because its balance and propor- 
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UNDERSIDE OF TABLE WITH BASS BAR AND INTERNAL MODELING OR CURVA- 
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tion are largely functional. Its master makers have evolved a 
form based on an artistic unity of opposed curves that allows free 
play to individual nuance with scarcely any measurable deviation 
from the norm. The rounded ends of the body, called the upper 
and lower bouts, are separated by the indented waist, or middle 
bout, which provides clearance for the bow on the outer strings. 
The middle bout meets the upper and lower to form outturned 
corners, where the ribs are brought together and glued firmly to 
corner blocks within the instrument. Other blocks, called end 
blocks, are mounted top and bottom centre to provide firm bearings 
for the neck and end pin, which between them have to resist the 
tension of the strings. The ribs are slightly inset from the outline 
of the belly and back, so that the edge overhangs all around. The 
internal corners between the ribs and the plates are strengthened by 
a narrow fillet of pine, called the linings, which runs between the 
blocks. Despite the very considerable stresses to which it is sub- 
ject, the violin body is held together by simple flush glued joints, 
which can in emergency be opened up, without damaging the in- 
strument, for repairs. 

The arched belly or soundboard of the violin is supported in a 
curiously unorthodox and individual way, quite different from the 
regular barring of instruments with flat soundboards. The sound 
post has already been mentioned. It is a loose stick of pine, care- 
fully cut to size, that is wedged between the plates of the finished 
instrument under, but a little behind, the top-string side of the 
bridge. It is not a fixture because its position is critical and must 
be adjusted with great care for the best tonal result. This ad- 
justment is made through the sound holes in the belly. The other 
side of the bridge is supported by a bar glued under the belly and 
running lengthways along the grain of the wood. This bar, called 
the bass bar, is deepest under the bridge, but tapers to nothing at 
either end, since it fits into the internal curvature of the belly. 
Externally, the plates are finished off with a narrow inlay of lami- 
nated woods, the purfling, which follows the outline close to the 
edges. Even this, the only decoration normally permitted, has 
the function of preventing incipient splits from running. 

The neck and head are cut from a solid block of sycamore wood. 
The lower end is formed into a shoulder that abuts against the 
ribs at the top of the body and, in fact, passes through them into 
a shallow mortise cut in the end block within. The back end 
of this shoulder is covered by a projection of the wood at the 
top of the back, known as the button. The head or pegbox car- 
ries the four tuning pegs, two on each side. It is slotted to the 
front to receive the strings. The pegs are tapered and pass through 
two holes in the cheeks of the head. At the top of the head is the 
scroll, again a typical embellishment of the violin, its austere 
purity of line and curve being both the challenge and the sign 
manual of the master craftsman. The front face of the neck is 
flat, and to this is glued the fingerboard, which projects beyond 
the shoulder and over the belly toward the bridge. At the top 
of the neck is the nut, which is grooved to take the strings, keep- 
ing them correctly spaced apart and slightly raised over the finger- 
board. The neck is raked back at an angle with the plane of the 
belly, so that the fingerboard rises with the strings toward the 
bridge. The bridge is high and arched because of the bowed 
technique. It is formed with two feet that are carefully cut to 
fit the transverse arch of the belly and is given a conventional 
perforated or fretted design, which is said to aid its free vibration. 
In section it is wedge-shaped, tapering to the thin, notched edge 
over which the strings pass. It is not a fixture but is kept in posi- 
tion only by the pressure of the strings. Its correct position is 
between the sound holes and just above the lower corners of the 
middle bout. The sound holes are of italic f form, sweeping out- 
ward and downward from the waist to the lower corners. A line 
joining the crosses of the fs marks the approximate position of 
the bridge. The lower ends of the strings are held by the long 
tailpiece below the bridge, whose function is to reduce the length 
of unused string behind the bridge and to keep the strings pulling 
radially inward on its top edge. The lower end of the tailpiece 
is anchored by a loop of gut to an end peg set in a hole in the 
lower end block, A small ebony button takes the pull of the tailgut 
off the edge of the belly. 
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During its history the violin 
has been subject to modifications 
that have progressively adapted 
it to its evolving musical func- 
tions. In general, the more prim- 
itive types have been more deeply 
arched in the plates, and the more 
modern, following the innova- 
tions of A. Stradivari (q.v.; 
1644-1737), have been shallower 
and more virile, which has af- 
fected the over-all tonal charac- 
teristics. The stresses to which 
the instrument is subjected un- 
der working conditions have in- 
creased not only because of the rise in pitch from the 17th century 
onward but also because of certain changes in physical design from 
about the beginning of the 19th century. Before that time the 
height of the bridge and its arching were lower, the neck thicker 
and wider and the bass bar shallower and shorter. These, with the 
type of bow then in use (see below) and the lower pitch, produced 
the small, delicate tone that served composers up to the time of 
Mozart. With the advent of larger auditoriums and the develop- 
ment of the violin virtuoso, however, greater power was demanded, 
and this demand was met by raising the height of the bridge, 
lengthening and slimming the neck slightly and setting it back at 
a greater angle, and putting in a stronger bass bar. The sum effect 
of these alterations was to develop the optimum sonority of which 
the instrument was capable, and the long experience of makers 
and players has shown that the Stradivari type with its shallower 
arching has stood up best to this metamorphosis. All fine violins 
now in use have been thus modified to bring them into line with 
modern technique and modern conditions, 

(For the role of the violin [“fiddle”] in folk music, see Fork 
Music: Folk Instruments.) 

Viola.—This instrument, standing a fifth lower than the violin, 
is similar to it in every essential, but, owing to its larger size, it 
has never been completely stan- 
dardized in its main dimensions, 
since, whatever these are, they 
are bound to tax the human 
frame and fingers when the in- 
strument is played. A compro- 
mise has to be effected between 
ideal size for the best tonal re- 
sults and what is practicable to 
the player in handling. Too large 
an instrument is simply unplay- 
able; too small an instrument is 
weakest where it is most wanted 
—on the lower strings. The 
problem has never been solved 
to everyone’s satisfaction, but it 
has produced a viola tone that is 
darker, more weighty and more sombre than the violin and with- 
out which the string ensemble cannot now be imagined. Violas 
have been made at various times with a body length (the most 
convenient measure of their maneuverability) of 15 to 18 in.; prob- 
ably the majority of the most manageable and successful instru- 
ments are midway between these extremes. However desirable it 
may appear in theory, too big a body, whether in length or depth, 
tends to develop a “tubby,” aggressive, unmanageable tone that 
lacks the blending qualities of the traditional instrument. 

Violoncello.—The true bass of the violin, and the member of 
the family most nearly approaching it in character, is the violon- 
cello, or cello. In build it differs somewhat, the ribs being pro- 
portionately much deeper and the much higher bridge standing on 
legs rather than feet. The neck is raked back at a sharper angle 
to allow for the height of the bridge. The instrument is held be- 
tween the knees while it rests on an end pin, which is telescoped 
through the tailpin and can be clamped in any position to adjust 
the height of the instrument above the floor. This playing posi- 
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tion leaves both arms exceptionally free; in particular, the left- 
hand technique is more fluid and covers a wider range than in any 
other stringed instrument. This is strikingly shown by the ease 
with which a good cellist commands the brilliant solo register of 
the top (A) string, high above the normal tessitura of the instru- 
ment, 

Double Bass.—Because of its great size, the double bass has 
always shown less regularity of form, stringing, tuning, and tech- 
nique than the other members of the violin family. Double basses 
have been in use for as long as the parent instrument, but they 
are not yet completely standardized in number of strings, tuning, 
shape, or body size. The bass is sometimes made with the blunt 
corners and flat back of the viol and on that account has been 
called a hybrid instrument. But true double bass violins, with 
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arched back and outturned corners, have existed since the early 
17th century and are still in the majority. It is immaterial whether 
the back is flat or arched, except that the flat back is both more 
convenient for the player and more economical to make. It is 
the fitting and adjustment of the bass, which follows that of the 
cello, that makes it what it is—a double bass violin, The tuning 
in fourths, which is almost universal, has been adopted on the bass 
owing to the great length of the strings (424 in.), which makes 
the whole-tone interval in the fingering so large that it can be 
covered only by the span of the first and fourth fingers. The closer 
tuning therefore brings the technique of fingering more into line 
with what is possible on the smaller instruments, namely a scale- 
wise (diatonic) fingering that reduces hand movements to a mini- 
mum, The normal tuning, E-A-D-G, means that the bass cannot 
descend an octave below the cello’s bottom string, and it is for 
this reason that the low fifth string is sometimes added, tuned 
to 16-ft. C. The note commonly occurs in symphonic works from 
the classical period onward and is being more specifically demanded 
by modern composers. Conversely, the high fifth C string, tuned 
a fourth above the normal top string, is occasionally used in dance 
bands, where it simplifies the fingering of high pizzicato (plucked) 
notes. 

Another method of obtaining 16-ft. C is to fit an attachment 
mechanism that lengthens the existing E string (which is carried 
up to the top of the head on an extension bar) when these low 
notes are wanted. This has the advantage that it preserves the 
normal four strings and their normal tuning for all ordinary pur- 
poses and imposes no extra load on the bridge, as does the fifth 
string, On the double bass the pegs are replaced by a “machine 
head," such as is commonly used on guitars and other plucked in- 
struments, each tuning peg being fitted with a worm-and-wheel 
screw adjuster, The pegs themselves are made of solid brass. 
The "tailgut" of the smaller instruments is also replaced by metal, 
usually a thick copper wire but preferably a stranded steel cable. 
An extending end pin, similat to the pin used on the cello, is now 
in universal use, On most basses the ribs are not of equal depth 
all round but are cut away at the top so that the back slants 
toward the shoulder of the neck in its upper part. This enables 
the player to bring the neck and upper portion of the body closer 
to him and makes for ease of handling. The normal size of the 
bass, around six feet high, is about as large as the average person 
can manage for modern technical requirements. This size has been 
known since the early 17th century, but larger and smaller basses 
have been made at all times, without ever having come into general 
use. 

The Bow.—The violin bow consists of a strong, light, flexible 
wooden stick, sprung so that a ribbon of horsehairs can be 
stretched between its ends. The hair is drawn across a solid cake 
of resin and rubs off a small quantity in powder form; this sup- 
plies the frictional element that is necessary to make the string 
vibrate. Proper design is as important in a violin bow as in the 
violin itself, for it must give the player a feeling of complete con- 
trol over the tone he is producing and must respond to every 
nuance of pressure and attack imposed upon it. The modern bow, 
which is really the culmination of a long line of evolution, was per- 
fected late in the 18th century by Francois Tourte, of Paris, The 
light tapering stick now is made of Pernambuco wood (brazilwood) 
with a hatchet-shaped head formed at the thinner end. At the 
other end is a movable frog, which has a threaded eye projecting 
into a mortise or groove cut in the stick and runs on a screw that 
can be turned at the lower end of the stick. The hank of hair is 
stretched between the head and frog, and its tension is adjusted 
by the screw. The hair is retained as a flat ribbon by passing 
through a specially shaped ferrule and a shallow channel in the 
frog before it is wedged into a socket farther along. The hair 
is usually concealed in the channel by a small sliding panel of 
mother-of-pearl. The hair is similarly wedged in the head, the 
front of which is faced either with ivory or silver to protect it 
from damage. When the screw is slackened off, the stick curves 
toward the hair. When the hair is tightened, the stick straightens 
out, or rather, the curve flattens somewhat. It is the correct set- 
ting of this curve, which is put into the stick by bending under 
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(Top to bottom) Treble viol bow, late 17th century; violin bow with outcurved 
stick, first half 18th century; violin bow with outourved stick, first half 18th 
century; violin bow of a transitional type with incurved stick, c. 1770; violin 
bow, Tourte pattern, modern. 


dry heat, and the exact shaping of the tapering section of the 
stick that give a good bow its desired qualities. 

The earlier type of violin bow, which was used almost every- 
where from the beginning of the 17th century until the end of the 
18th century, was shorter and had a lighter head and a narrower 
ribbon of hair. Its chief characteristic, however, was the shape of 
the stick, which bent outward from the hair under working tension. 
This design would not stand up to modern ideas of bowing tech- 
nique, where, on occasion, optimum sonority must be developed 
from the instrument, but it was suited to the smaller scale and neat 
articulations of Baroque and early classical violin music. 

The larger instruments have followed the violin in bow design, 
adapting it to their special purposes by adjustments of dimension 
and weight. For a long time the double bass lagged behind and 
during the first half of the 19th century this instrument was 
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still being played with a broad, heavy version of the earlier out- 
curved bow. This was supplanted in France, and in other coun- 
tries under French influence, by the violin-type bow and in 
Austria and German-speaking countries generally, a little later, by 
the Simandl bow, named after a contemporary professor of the 
Vienna Academy. This bow is really an adaptation of the older 
type but with an incurved stick, wide frog, and narrow head. 

See STRINGED INSTRUMENTS; CHAMBER Music. (E. Ha.) 

VIOLLET-LE-DUC, EUGENE EMMANUEL (1814- 
1879), French architect and writer on medieval architecture, was 
born in Paris on Jan. 27, 1814, and died at Lausanne, Switz., on 
Sept. 17, 1879. He was a pupil of Achille Leclére, but was in- 
spired rather by Henri Labrouste. In 1836 he traveled to Italy, 
where he spent 16 months studying architecture. Back in France 
he was drawn irrevocably to Gothic art. In 1839 his friend, Pros- 
per Mérimée, placed him in charge of the restoration of the abbey 
church at Vézelay, and in the following year he was appointed 
inspector, under F. L. J. Duban and J. B. A. Lassus, of the Sainte- 
Chapelle. With Lassus he won a competition in 1843 for the 
restoration of Notre Dame in Paris. Soon he became a focal 
figure on the Commission des Monuments Historiques, and, after 
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1848, the Service des Édifices Diocésains, supervising the restora- 
tion of numerous medieval buildings, the most important being 
the abbey of Saint-Denis (1846), the cathedral of Amiens (1849), 
the synodal hall at Sens (1849), the fortifications of Carcassonne, 
and, later, the Saint-Sernin at Toulouse. For Louis Napoleon he 
reconstructed the château of Pierrefonds (1859-70). His numer- 
ous written works, all finely illustrated, provide the foundation 
on which his distinction rests; his two dictionaries serve still as 
standard works of reference. But his special contribution to 
present-day thought is the Entretiens sur Architecture, a theory 
of modern architecture based on a scientific exposition of Gothic 
art. 

Viollet-le-Duc’s principal literary works are: Dictionnaire 
raisonné de l'architecture française du XI* au XVI* siècle (1854— 
68); Dictionnaire raisonné du Mobilier Français de l'époque 
carlovingienne à la Rénaissance (1858-75); Entretiens sur l'archi- 
tecture (1860-72); L’Art russe (1877); De la Décoration appli- 
quée aux édifices (1879). 

BinLrocnAPRY —P. Gout, Viollet-le-Duc . .. (1914) ; L. Hautecoeur, 
Histoire de l'architecture classique en France, vol. vi (1955), vol. vii 
(1957): Lettres inedites de Viollet-le-Duc (1902); J. N. Summerson, 
“Viollet-le-Duc and the Rational Point of View" in Heavenly Mansions 
(1949). (R. D. M.) 

VIOLONCELLO: see VIoLIN FAMILY. 

VIOLONE: see Viot. 

VIOTTI, GIOVANNI BATTISTA (1755-1824), Italian 
violinist and composer, was a founder of the 19th-century school 
of violin playing. He was born at Fontanetto da Po on May 12, 
1755. In 1768 he went to Turin where he studied with the virtuoso 
G. Pugnani, After traveling with Pugnani in Germany, Poland, 
and Russia he made his Paris début as a violinist in 1782. He 
became court musician to Marie Antoinette and established him- 
self as a teacher and opera impresario. In 1792 he went to 
London where he conducted Italian operas and appeared as soloist 
in his own violin concertos at the Salomon concerts. In 1798 
he went to Germany, but returned to London in 1801 to enter 
the wine business, He was director of the Italian opera in Paris 
(1819-22) and died in London on March 3, 1824. 

Viotti greatly developed the violin concerto, using the sonata 
form and a rich sense of the orchestra. He wrote 29 violin con- 
certos, of which No. 22, in A minor, is the best known; 10 piano 
concertos, some of them transcriptions of the violin concertos; 
string quartets and other chamber works. 

See R. Giazotto, G. B. Viotti (1956). 

VIPER, in a general sense any venomous snake, but usually 
restricted to members of the family Viperidae, the true, or typical, 
vipers of the Old World, and the family Crotalidae, the pit vipers, 
which includes rattlesnakes and moccasins. These two families 
(by some grouped as one family, Viperidae, with two subfami- 
lies, Viperinae and' Crotalinae) constitute the Solenoglypha, a 
division of snakes with long, erectile front fangs that fold back 
against the roof of the mouth when not in use. True vipers, 
often called adders, are familiar in literature, early religion, and 
folklore, and were the source of primitive drugs deemed of value 
by the Greeks and Romans. The pit vipers, especially the rat- 
tlers, were prominent in the myths and ceremonies of American 
Indians. 

True Vipers.—Viperidae occur in Europe, Asia, and Africa; 
there are none in Australia or the Americas, The ten genera, 
varying greatly in size and in danger to man, have become adapted 
to many terrains, including mountains and deserts, rain forests, 
and savannas. Some (Atheris) have prehensile tails and are arbo- 
real; others, called mole snakes (Atractaspis), are burrowers. 
None is truly aquatic, although all swim readily when necessary, 
and some species frequent the banks of streams and lakes. 

The biting mechanism comprises, on each side of the head, a 
gland for the secretion of venom, a duct from gland to fang, and 
a greatly elongated fang or hollow tooth. Venom is introduced 
at the base of the fang and discharged into the wound via an 
orifice just above the point at the lower end, a perfect prototype 
of a hypodermic syringe. The bone in the roof of the mouth to 
which each fang is anchored has a hinge action; for biting, the 
point of the fang is swung downward and forward. The fangs are 
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replaced from time to time from a reserve series in successive 
stages of growth. The venom gland in most vipers lies below and 
back of the eye on each side of the head; the venom is squeezed 
out by deliberate muscular action. In a few vipers (the night ad. 
ders, Causus) the glands extend back into the body cavity. The 
quantity of venom and depth of penetration vary with the size 
of the snake; however, because of differences in venom toxicity, 
some small species are extremely dangerous. The venoms of most 
vipers destroy blood cells, blood vessels, and muscular tissue. 

Most vipers live largely on rodents and other small mammals, 
but some feed on amphibians, birds, lizards, and even insects, 
Most species bear living young, but a few are egg-layers. Broods 
up to 70 occur in some species, but 8 to 15 are more usual, 

Excepting a single Caspian crotalid, all the dangerously venom- 
ous snakes in Europe are vipers of the genus Vipera. The best 
known is the common viper (V. berus), occurring in northern 
Europe, even above the Arctic Circle, and across Asia to the Pa: 
cific. It is the only venomous snake found in Great Britain. The 
asp viper (V. aspis) of southern Europe should not be confused 
with the asp (q.v.), sacred to the Egyptians. 

Of the Asiatic viperids, two are particularly serious menaces to 
human life. One is Russell's viper (V. russelli), also called daboia 
or tic polonga, found on the Indian Peninsula and eastward to 
Java, Formosa, and other smaller Pacific islands; it sometimes 
exceeds 5 ft. in length. The other is the saw-scaled or carpet viper 
(Echis carinatus), extremely plentiful in desert areas from India 
westward across southwestern Asia and northern Africa. Al 
though a small snake, rarely reaching a length of 2 ft., its bite is 
often fatal to human beings. 

Africa contains the greatest variety of vipers. The most spec- 
tacular are several species belonging to the genus Bitis, including 
the Gaboon viper (B. gabonica), rhinoceros viper (B. nasicornis), 
and puff adder (B. arietans or B. lachesis); all are stout and strik- 
ingly patterned. They have long fangs and potent venoms that 
render them highly dangerous; fortunately, they are sluggish and 
not easily stirred to striking. The Gaboon viper, of the forests 
of western Africa, is the largest of the three; one of the bulkiest 
of all venomous snakes, it occasionally attains a length up to 6 ft. 
and a weight of 18 Ib. 

Pit Vipers.—The Crotalidae are distinguished from the true 
vipers by the presence of a depression or pit on each side of the 
face between the nostril and the eye. The pit is a sense organ that 
aids in the detection of warm-blooded prey. 

What has been said about the Viperidae in respect to the biting 
mechanism, food habits, and habitat is equally applicable to the 
Crotalidae. There are six genera in the family, including the rattle- 
snakes, Crotalus (from which the family name is derived) and 
Sistrurus; the bushmaster (Lachesis); the neotropical pit vipers 
(Bothrops), with the fer-de-lance (B. atrox) and a number of 
other highly dangerous species found from central Mexico to Ar- 
gentina, Trimeresurus is found only in Asia and its coastal islands. 
Agkistrodon is the only genus with representatives in both the Old 
and New worlds. One of its species, from southeastern Russia, is 
the only European crotalid; others range across Asia to Japan, 
Formosa, and Indonesia. Agkistrodon also includes the moccasin, 
or cottonmouth, the copperhead, and related species of North and 
Central America. (See RATTLESNAKE; Moccasin.) 

See also SNAKE. (L. M. Kr.) 

VIRCHOW, RUDOLF (1821-1902), German pathologist, 
anthropologist, and statesman, as noted for his political liberalism 
as for his important contributions to biological thought. He was 
born Oct. 13, 1821, at Schivelbein, Pomerania. He graduated in 
medicine from the University of Berlin in 1843 and in 1846 be- 
came prosector at the Charité Hospital in Berlin. In 1847 he 
began to act as Privatdozent at the university and in that year 
also founded (with Benno Reinhardt) the Archiv für pathologische 
Anatomie und Physiologie und klinische Medizin; after 1852 
Virchow continued the journal alone, and it is still published. 

In 1848 he was appointed to a Prussian government commission 
assigned to investigate an outbreak of typhus among the weavers 
in Upper Silesia. The report he issued criticized the government 
for lack of action. In 1849, after he had again displeased the 
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government by exhibiting revolutionary tendencies, his prosector- 
ship was withdrawn temporarily. In that year he became profes- 
sor of pathological anatomy at the University of Wiirzburg, where 
in the following seven years he did most of his research in pathol- 
ogy. In 1856 he returned to Berlin as professor of pathological 
anatomy at the university and as director of the Pathological In- 
stitute, which was created for him as a research centre. He re- 
mained in Berlin until his death there on Sept. 5, 1902. 

Pathology.—Virchow’s greatest achievements were in micro- 
scopical pathology. In his momentous book Die Cellularpathologie 
in ihrer Begriindung auf physiologische und pathologische Gewebe- 
lehre (Cellular Pathology Based on Physiological and Pathological 
Histology; 1858) he introduced the notion that pathological 
changes had to be studied in the cells of the body, and that these 
cells were derived from other cells, not from an amorphous 
exudate, His aphorism “omnis cellula e cellula" (“every cell 
[arises] from a [preexisting] cell") ranks with Pasteur’s “omne 
vivum e vivo (“every living thing [arises] from a [preexisting] 
living thing”) among the most revolutionary generalizations of 
biology. 

Virchow made many other important contributions to pathology 
and histology. Among the diseases, structures, and processes he 
discovered and named were leukemia, fibrinogen, embolism, throm- 
bosis, amyloid, hematoidin, and myelin. He also made important 
studies of connective tissue, inflammation, tumours, and trichino- 
sis. He was a protagonist of public health and medical reform, 
but on certain aspects of bacteriology (e.g., tuberculosis and diph- 
theria) he showed unreasonable conservatism. 

Anthropology.—In 1869 Virchow founded the German An- 
thropological Society. His archaeological work included the in- 
vestigation of lake dwellings and other prehistoric structures; he 
went with Schliemann to Troy in 1879.. He opposed E. H. 
Haeckel’s exaggerations of Darwinism. 

Politics.—In 1861 Virchow was elected to the Prussian lower 
house. He helped found the Fortschrittspartei (Progress Party, 
a liberal group) and was a party leader during the so-called Verfas- 
sungskonflikt (constitutional conflict) in 1862-66. He opposed 
Bismarck to such an extent that the prime minister challenged him 
to a duel (1865), In 1880-93 he served in the Reichstag as rep- 
resentative of a Berlin constituency and again he opposed Bis- 
marck.: Virchow also took a leading part in the local and munici- 
pal politics of Berlin; as a member of the municipal council he 
was largely responsible for constructing the Berlin sewage disposal 
system, surface draining system, and water supply. 

See E. H. Ackerknecht, Rudolf Virchow, Doctor, Statesman, Anthro- 
pologist (1953) ; J. Schwalbe et al, Virchow Bibliographie 1843-1901 
(1901). (E. H. Ac.; X.) 

VIRELAI, known in Italy as ballata, was one of the least rigid 
of the fixed verse forms of the Middle Ages. It consisted origi- 
nally of a few short stanzas (often of four octosyllabic lines) built 
ontwo rhymes, Two lines of the first stanza usually were repeated 
alternately at fixed intervals throughout the poem. The virelai 
was an important form in France from the 13th to the 15th cen- 
turies; however, few examples of any merit have survived. Prob- 
ably originating as a dance-song in the south of France before or 
during the 12th century (when it was called vireli), it became 
known as the oirelai in the north of France during the 13th century 
under the influence of the word lai (q.v.). It was also known as 
the chanson balladée. The 14th-century French poets Machaut, 
Froissart, and Deschamps cultivated and refined the virelai. It 
was not very popular in England; a few examples are to be found 
in works at one time attributed to Chaucer, and it was used most 
recently by Austin Dobson. 

See F. Gennrich, Rondeaux, Virelais und Balladen, 3 vol. (1921, 1927, 
1963); W. F. Patterson, Three Centuries of French Poetic Theory 
(1328-1630), 2 vol. (1935). (K. V.) 

VIREO, the name for songbirds of the New World family 
Vireonidae, dull olive or grayish sparrow-sized relatives of the 
wood warblers. Some species have white wing bars and eye rings 
Or stripes that aid in identification. They resemble warblers 
but have heavier bills and are less active, slowly searching for 
insects among leaves and twigs of bushes and trees. 


35 


The males sing a rather loud, 
sprightly song of oft-repeated 
abrupt phrases, or a warble. The 
nest is a cuplike structure slung 
from its edges in a small fork of 
a branch, and the eggs are white, 

sparsely speckled with red- 
4 brown. Both parents share the 
nest duties. The young of some 
species are unusual among song- 
birds in being hatched completely 
naked. One species, the red-eyed 
vireo (Vireo olivaceus), has been 
said to be the most common bird 
in North America. The northern 
species migrate southward, some 
reaching the tropics where other 
vireos occur, The yellow-green 
vireo (V. flavoviridis), breeding 
from southern Texas to Panama, and the Philadelphia vireo 
(V. philadelphicus), of southern Canada and the northeastern 
U.S., have yellow-tinged underparts. (A. L. Rp.) 

VIRGIL (Verci; PuBLIUS VERGILIUS Maro) (70-19 B.c.), 
author of the Eclogues, the Georgics and the Aeneid, was the 
greatest Roman poet. The Latin form of his name was undoubt- 
edly Vergilius; in English Virgil has generally been the tradi- 
tional form, but Vergil is also current. Information about his 
life is derived partly from his own writings and partly from the 
ancient lives which have survived under the names of Probus, 
Aelius Donatus, Servius and others. Virgil was born of peasant 
stock on Oct. 15, 70 B.c., at Andes near Mantua; his love of the 
Italian countryside and of the character of the people who culti- 
vated it is one of the sources of inspiration for his poetry. He 
was educated at Cremona, Milan and, finally, at Rome. The 
education which he must have received involved a thorough study 
of Roman and Greek authors, especially the poets, and a detailed 
training in rhetoric and philosophy. One of his teachers was the 
Epicurean Siro, and it is interesting to see how Epicureanism 
figures largely in his poetry at first, but gradually gives way to 
an attitude more akin to Stoicism and neo-Pythagoreanism. 

Virgil's life was devoted entirely to his poetry and his studies 
connected with it; his health was never robust, and he played no 
part in military or political life, It is said that he spoke once in 
the law courts without distinction, and that his shy and retiring 
nature caused him to give up any ideas he might have had of 
taking part in the world of affairs. But it should not be thought 
that he ever lost touch with current events; his friends were men 
directing the movement of affairs, such as Octavian, Pollio, Gallus 
and Varus, and they must have influenced his thoughts and ideas 
as doubtless he influenced them. Thus his poetry is often con- 
cerned with the large aspect, the underlying significance, of con- 
temporary Roman problems and hopes. 

The Eclogues, the first of Virgil’s certain works (the authen- 
ticity of the Appendix Vergiliana is discussed below), were com- 
posed between 42 and 37 B.c. Two of these poems (the first and 
the ninth) refer to the confiscations of land in Virgil’s own coun- 
try near Mantua at the time of the resettlement of veteran sol- 
diers after the battle of Philippi; it was widely believed in 
antiquity that Virgil’s farm was among those confiscated (a be- 
lief which the poems support), and that it was restored to him on 
the intervention of friends (the support for this is much more 
controversial). The publication of the Eclogues brought him rec- 
ognition as one of the leading poets of Rome, and he became an 
important member of the literary court circle, under the patronage 
of Maecenas, to whom he dedicated the Georgics. At this time he 
was living in Rome, but he soon withdrew to Campania, where for 
the rest of his life he spent most of his time, at either Naples or 
Nola. 

He spent the years 37-30 composing the Georgics, and the rest 
of his life on the Aeneid. In 19 B.C., when he planned to spend 
three more years perfecting the Aeneid, he set out on a voyage to 
Greece, doubtless to obtain the extra local knowledge and colour 
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necessary for the revising and partial rewriting of sections of it, 
especially of book iii. But at Megara he caught a fever and, 
returning to Italy, died shortly after landing at Brundisium 
(Brindisi), on Sept. 21, 19 &.c. He left instructions that the 
Aeneid should be burned, but this was not permitted by Augustus, 
who ordered Varius and Tucca to publish the work with excisions 
where necessary, but without additions. A well-known example of 
such an excised passage which nevertheless survived is the Helen 
episode in Book ii, 567-588. Evidence of the unfinished state of 
the poem is to be found in certain relatively minor inconsistencies, 
in the presence of about 5o half lines and in the stopgap nature of 
some passages (tibicines); but there is no reason to think that 
Virgil intended any major alteration of scope or plan. 


WORKS 


Appendix Vergiliana.—There is extant a collection of poems 
said to be the work of Virgil's youth; the question of their au- 
thenticity has been much debated, but the evidence does not admit 
of conclusive proof. The indications suggest that most of them 
are not by Virgil. The poems generally included in this collection 
are Culex, Ciris, Catalepton, Priapea, Copa, Dirae, Lydia, More- 
tum. Servius gives all these as Virgilian except Lydia (which is 
joined on to Dirae in the manuscripts) and Moretum; Donatus 
agrees with Servius except that he omits Copa. Both also attribute 
another poem, Aetna, to Virgil, but this attribution is extremely 
unlikely. The external evidence for Culex is particularly strong, 
as it is mentioned as a poem of Virgil's early youth by Lucan, 
Statius and Martial. It is a mock-heroic poem about the death 
of a gnat (culex), unkindly and too hastily killed by a shepherd 
whom the gnat awoke from sleep because of the approach of a 
dangerous snake. It contains phrases which occur also in Virgil’s 
major works, but are sometimes not quite appropriate to the con- 
text in Culex; this suggests that a later author of Culex borrowed 
them not very successfully from Virgil (see E. Fraenkel, Journal 
of Roman Studies, 42:1-9, 1952), and the stylistic affinities of 
Culex with the late Augustan age point to the same conclusion. 
Ciris is a mythological poem of Alexandrian type, full of echoes of 
Catullus; like Culex it contains phrases (and indeed whole lines) 
which are found in Virgil’s major poems. It was argued by F. 
Skutsch in Aus Vergils Frühzeit (1901-06) that Gallus wrote it 
and Virgil imitated it. This view has been widely accepted, but a 
post-Virgilian date for Ciris as well as for Culex cannot be ruled 
out. These two epyllia are the longest poems of the Appendix 
Vergiliana, and it does not appear likely that Virgil wrote either. 
On the other hand, a few of the short poems of Catalepton (e.g., 
v and viii) are probably Virgilian, and some of the other poems 
may be. It is reasonable to conclude that there existed a genuine 
collection of Virgilian juvenilia into which a number of non- 
Virgilian poems early found their way. 

Eclogues.—The ten Eclogues (“Selections”), sometimes called 
Bucolics (“Pastoral Poems"), are modeled on the Idylls of the 
Greek poet Theocritus of Syracuse (fl. c. 310-250 B.C.), founder 
of pastoral poetry. Virgil several times explicitly acknowledges 
this debt, and there are many close parallels of diction. Most of 
the names of the shepherds and shepherdesses are taken from 
Theocritus, and the setting is a mixture of the Sicilian landscapes 
of Theocritus with Virgil’s Italy. But Virgil does not attempt to 
imitate the lively realism characteristic of Theocritus’ dialogue 
and situations; with him the pastoral becomes more literary and 
artificial, Persons of the contemporary literary world, like Gallus, 
appear in a pastoral setting, and the touches of allegory and topical 
allusion which are sometimes found in Theocritus (e.g., Idyll vii) 
become more frequent in Virgil, though it is a mistake to look for 
allegory everywhere. 

The second and third eclogues, the earliest, are the closest to 
Theocritus: the second tells of Corydon lamenting his unhappy 
love, and the third is a singing match between two shepherds. 
The seventh and eighth are of this type too; so is the fifth, where 
Mopsus and Menalcas vie with each other in singing of their sor- 
row for the cruel death of Daphnis. Daphnis has often been 
thought to be allegorical, and many have equated him with Julius 
Caesar, but there are strong arguments against this, and it is wise 


VIRGIL 


to bear in mind the view expressed by Servius, that an allegorical 
interpretation of the shepherds' songs should not be accepted 
except in the eclogues dealing with the loss of Virgil’s farm. These 
are the first and ninth: in the first Meliboeus laments for the loss 
of his farm while Tityrus rejoices that Octavian has restored his; 
in the ninth Menalcas is exiled from his farm—it had been hoped 
that his poetry would save him, but in vain. Clearly Virgil is here 
referring to personal experience, but it need not be assumed that 
he intended all the details to bear a precise allegorical significance. 

The sixth eclogue, dedicated to the statesman Varus, is a song 
of the satyr Silenus about the origin of the world and about many 
mythological themes; the tenth tells of the unhappy love of Gal- 
lus, the famous poet and statesman, for Lycoris. This is the most 
artificial of all the poems, with its highly conventionalized pastoral 
setting for a subject which is not pastoral. It is a clear ancestor 
of Milton's Lycidas. 

The fourth eclogue, perhaps the most discussed poem in Latin 
literature, prophesies in moving and exalted tones the birth of a 
child who will introduce a new Golden Age. It is dedicated to 
Pollio in his consulship, so that its date must be late 41 or 40 B.C. 
From early times it has often been regarded as prophetic of Chris- 
tianity, and it is sometimes referred to as the Messianic. Eclogue. 
It blends a mystic and oracular tone, influenced by sibylline 
prophecies, with the Golden Age motif of classical literature. 
The identity of the child remains mysterious, as Virgil probably 
intended; no historical child of this time is suitable, and it seems 
likely that Virgil was symbolizing the new generation in a way 
which could have been applied more specifically if a son had been 
born to Octavian. 

The Eclogues generally have a gentle and polished charm remi- 
niscent of some of the qualities of Alexandrian poetry and its fol- 
lowers in Rome, the neoterici; this is perhaps partly what Horace 
meant when he used the phrase molle atque facetum ("tender and 
elegant") of the Eclogues. They foreshadow Virgil's later work 
in their sincere love of nature and the countryside, of peace and 
beauty; in their mellifluous control of the hexameter; and in their 
tender sympathy for suffering, shown especially in the laments for 
unhappy love and youthful death. 

Georgics.— Virgil spent seven years on the composition of the 
four books of the Georgics, a didactic poem on farming which 
combines practical instruction with descriptive and imaginative 
passages in praise of Italy and the farmer's life. The first book 
is about tilling the land, the second about growing trees, especially 
the olive and the vine, the third about cattle and horses and the 
fourth about bees, ending with a fable or epyllion about Aristaeus 
and his bees, which includes the story of Orpheus and Eurydice. 

The Georgics is clearly related to social and political conditions. 
The restoration of Italian agriculture, and with it of something 
of the old traditional way of life, was a matter of vital concern 
to the government, as well as a theme dear to Virgil’s heart. There 
are enthusiastic references to the achievements of Augustus; the 
hopes which the Romans placed in their new emperor and their 
expectation of a stable order after generations of civil war are 
reflected in the poem. By writing about Italian farming, which 
he knew well and loved, and by setting it in the large context of 
a poet’s vision, Virgil could contribute to the fulfillment of the 
Golden Age which he and his friends saw dawning for Rome. 

Virgil's Greek model for the Georgics was Hesiod, but the ex- 
tent of his debt was not considerable. To the didactic poets of 
Hellenistic Greece he turned for some of his factual information 
but he owed. most to Lucretius, who had shown that a didactic 
theme could be a subject for inspiring poetry, and had made great 
advances in the technique of the Latin hexameter. 

The theme running through the Georgics is the joy of country 
life. It is a hard struggle which must be waged—Virgil often 
uses military metaphors—but the rewards are great. The mo- 
ments of trouble or of triumph are vividly portrayed, and Virgil 
took advantage of and extended the personification of nature 
already existing in Roman agricultural terminology. The crops are 
joyful, the boughs are happy, the fruits of the self-seeded tree 
gradually forget their old flavour, the grafted tree is surprise 
when it grows: fruit not its own. The animals of the countryside 
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are described with knowledge and affection; they need man’s help, 
and in return they give service. Finally the bees reflect the orga- 
nized existence of men; their intricate arrangements for the well- 
being of their species symbolize the essential oneness of nature. 

Virgil wrote the Georgics slowly and with great care. The poem 
is organized with a harmony of structure which foreshadows the 
great achievement of the Aeneid, and in some ways (on a smaller 
scale) is more perfect. With the liquid cadences of the hexameter 
of the Eclogues Virgil now blends a more powerful element, able 
to express majesty as well as beauty, capable of sustained grandeur 
and unending variety. Here and in the Aeneid is the most suc- 
cessful sustained use in Latin literature of what Tennyson called 
“the stateliest measure ever moulded by the lips of man.” 

Aeneid.—As the Georgics is Virgil’s poem of Italy, so the 
Aeneid is his poem of Rome. It tells in 12 books of the legendary 
foundation of Lavinium (parent town of Alba Longa and of Rome) 
by Aeneas, a Trojan who had left the burning ruins of Troy to 
found under divine guidance a new city with a glorious destiny in 
the west. The choice of subject gave Virgil scope for his poetic 
purposes; Aeneas, the son of Venus and Anchises, was an impor- 
tant but vaguely drawn character in Homer and in later authors, 
and the legend itself had many variations and was capable of 
modification. It thus allowed Virgil some freedorn in the selection 
and treatment of the material, while having immediate and impor- 
tant points of relevance for his own time. By describing the time- 
honoured origins of contemporary customs and institutions Virgil 
was able to link the past with the present, and to enlarge the 
significance of events. 

It is possible to distinguish two main sources of inspiration for 
Virgil’s epic. One was the desire to give poetic expression to his 
conception of the achievements, ideals and destiny of Rome; to 
carry further the portrayal of Roman character which he had given 
in the Georgics; to show what virtues had made Rome great, 
and could in this era of new-dawning hopes make it greater still. 
This theme, which coloured such contemporary writings as Livy's 
history and some of Horace's odes, clearly captured Virgil's imagi- 
nation, and throughout the Aeneid, particularly in the closing sec- 
tions of the sixth book, it is given noble expression. 

His second source of inspiration was the poetry of Homer. 
From early youth Virgil had been deeply influenced by the /liad 
and the Odyssey. They had cast their spell upon him as poetic 
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and he wanted to recreate for a later day and in a different idiom 
something of what these poems had meant to him. The Aeneid 
continues the story of the /liad, and Homer's Greco- Trojan theme 
is completed from a Roman point of view as Aeneas, the new 
leader of Hector's race and founder of the Roman nation, reverses 
the defeat of Hector by Achilles when he himself prevails against 
his opponent, Turnus the Rutulian. The final scenes of Aeneid 
xii take the reader back again and again to /liad xxii. Thus the 
Homeric background to Virgil's legend enriches and gives added 
significance to his narrative. 

In structure and episode, in phraseology and imagery, the Aeneid 
often has close resemblances to Homer. The first six books, 
Aeneas’ wanderings, are Virgil’s Odyssey, and the last six, the 
battle scenes, his Jliad. Book vi has marked points of similarity 
with Odyssey xi, though it is entirely different in treatment; 
book v is based, but again with significant differences, on the 
funeral games in Jliad xxiii. In the battle scenes reminiscences 
of Homer are very frequent. Throughout the poem similes, de- 
scriptions, speeches, situations, have their Homeric counterparts. 
It is most important to understand the nature of this literary rela- 
tionship. It should not be thought that Virgil went to Homer 
simply because he was his chosen model, and that he did so espe- 
cially when he had nothing of his own to say. Rather it is that 
what Homer had said kindled Virgil’s poetic imagination, and 
Homer's world was in a significant and permanent sense a part of 
Virgil’s world. 

In a way the Aeneid is a synthesis of attitudes to human ex- 
perience which Virgil had assimilated from the great literature 
of the past. The Greek tragedians had evoked a ready response in 
Virgil’s poetic awareness; it has often been remarked that episodes 
of the Aeneid (e.g., books ii, iv and xii) are closely akin to tragedy. 
The Alexandrian Greeks, who inherited and developed the inti- 
mate study of character which they found in Euripides, exercised 
a powerful influence on Virgil, though one which he constantly 
sought to modify and control. The story of Dido and Aeneas in 
book iv owes much to the story of Medea and Jason in Apollonius 
Rhodius’ Argonautica; but it goes far beyond it. Among the 
Romans, Ennius, Lucretius and Catullus all contributed largely 
to the Aeneid, not only verbally and in verse technique, but in 
attitudes to the different aspects of experience with which the 
Aeneid is concerned. By relating these interpretations of life to 
his own experience, Virgil sought to make his epic significant for 
the whole destiny of man. 

The “architectural” structure of the Aeneid is most carefully 
organized with symmetries and variations of an intricate and 
aesthetically satisfying kind, both in subject matter and in tension 
and tone. After the invocation the narrative takes us immediately 
in medias res with the approach of the Trojans to Sicily; the 
storm caused by Juno drives them to Carthage, where Aeneas 
meets Dido. In the second and third books Aeneas describes to 
her the fall of Troy and his wanderings, and in the fourth Virgil 
returns to the narrative and to the tragic story of their love. The 
tension in the third book is at a lower pitch than in the books 
which precede and follow it, and in the same way the fifth book, 
mainly concerned with the anniversary games for Anchises, is à 
calm interlude after the intensity of the fourth and before the 
majesty of the sixth book, the pivot of the poem. In this book 
Aeneas descends to the underworld to learn from his father of 
the tasks and destiny which await him, and when he sees the 
great pageant of Roman heroes yet to be born he is given new 
strength to fulfill his mission. It is here, too, that Virgil’s religious 
thought finds its fullest expression in a poetic vision of the world 
after death, with its atonements for sin and its rewards for virtue. 
The second half of the poem is concerned with the fighting in 
Italy before Lavinium can be founded, fighting that is necessary 
because of the hostility of Juno and of Turnus, her human agent. 
The numerous scenes of grim battle are diversified with passages 
of tender pathos; in the eighth book the tension is relieved by 
Aeneas’ visit to the future site of Rome, and the description of 
the prophetic pictures on the shield which Vulcan made for Venus 
to give to her son, In the final denouement the action is resolved 
on the human plane when Aeneas kills Turnus in single combat, 
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and on the divine plane when Juno is reconciled and accepts the 
common destiny of Italians and Trojans. 

The Aeneid ends with the tragedy of Turnus, and one aspect of 
the inner cohesion of the poem is the tension and balance between 
the triumphant notes of Rome’s heaven-sent destiny, and the 
feelings of pathos and sorrow which Virgil constantly expresses for 
the suffering which accompanies man’s life on earth. This brood- 
ing note of sympathy in Virgil, this sense of the lacrimae rerum, 
js perhaps the feature of his poetry which leaves the deepest im- 
pression. The suffering of Dido is portrayed with a sympathy 
which has made Aeneid iv one of the most famous books of world 
literature; and our pity is powerfully evoked too for Turnus, for 
Euryalus, Pallas, Lausus, for the countless young warriors who 
die in battle. These two themes, Roman destiny and human suf- 
fering, are combined in the character of Aeneas himself, a lonely 
figure struggling against human frailty in order to fulfill a divine 
mission, and prevailing at last because of his devotion to his duty, 
his pietas. He has not the supreme self-sufficiency of a Homeric 
hero; he endures to the end to achieve a task which was almost 
beyond his strength. Tantae molis erat Romanam condere gen- 
tem ("So heavy was the task of founding the Roman nation"). 

Influence.—Virgil’s poetry immediately became famous in 
Rome, and the Aeneid was always regarded by the Romans as their 
national epic, He was imitated by the writers of the Silver Age 
and their successors; the study of his works played an important 
part in Roman education, and many commentaries upon them were 
produced. Two from the late 4th century have survived, a rhetori- 
cal exposition by Tiberius Claudius Donatus, and the indispens- 
able work by Servius. Allegorical interpretations of Virgil’s poetry 
were common in late antiquity, and in the middle ages his popu- 
larity did not abate (see Virgil in the Middle Ages, below). 

One result of Virgil’s popularity is the excellence of his manu- 
script tradition. For most Latin authors the earliest manuscripts 
are Carolingian (gth, roth or 11th century) or later, but for Virgil 
there are several written in the 4th and sth centuries, and in ad- 
dition there are the commentaries mentioned and many citations 
in early writers. 

Virgil’s influence on literature and thought has been greater 
than that of any other classical poet. Many reasons contribute to 
his continuing fame: his unsurpassed command of diction and 
rhythm and word music; his expression of the achievements and 
concepts which Rome has bequeathed to succeeding ages; his 
power of constructing an intricate work of art on the grand scale; 
his sense of pathos and sympathy for suffering; perhaps above all 
his universality, in that he symbolizes within the framework of a 
legendary story aspects of human experience which are of perma- 
nent significance. (R. D. Ws.) 


VIRGIL IN THE MIDDLE AGES 


Virgil's great popularity in the middle ages was due mainly to 
the fact that his works never ceased to be the chief textbook in 
the schools of grammar, which had no Christian writings of any- 
thing approaching equal literary reputation with which to replace 
them. In addition, Virgil's philosophy as revealed in his works, 
especially the Messianic Eclogue, led to the idea that he was an 
anima naturaliter christiana (“a soul Christian by nature"), and 
thus one who, but for the accident of being born too soon, would 
readily have accepted Christ. It was this idea, together with 
deep appreciation of his poetic genius, that led Dante to take 
Virgil as his guide through Hell and Purgatory in the Divina Com- 
media, though as a pagan in fact Virgil could not of course enter 
Paradise, the subject of the third section of Dante's poem. 

Virgil also plays a part in a variant of the story of the seven 
sages (see SEVEN Wise Masters, Tue) entitled Dolopathos, by 
the late r2th-century monk Jean de Hauteseille. Dolopathos is a 
king of Sicily whose son Lucinius, educated in Rome by Virgil, is 
saved from his stepmother’s wiles when he returns home by Virgil’s 
advice and intervention. 

Apart from his literary reputation, Virgil also became the cen- 
tral figure in a number of absurd but popular legends, the origin 
of which is obscure, about his magical powers. John of Salisbury, 
in the 12th century, is the source for the earliest of these, in which 
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Virgil is said to have made a fly which exterminated all other flies 
in Naples. Later writers add further stories, as for example that 
Virgil built Naples on a foundation of eggs, and that he took a cruel 
revenge on a woman who left him hanging halfway up the wall 
for all to see in a basket in which he was coming by night to visit 
her in her closely guarded tower. By the early 16th century these 
scattered legends were collected into a romance entitled Les Faicts 
merveilleux de Virgille, which was soon translated into other lan- 
guages including English. It relates that Virgil was born in the 
Ardennes soon after the foundation of Rome, studied at Toledo, 
exerted his magic art on the Roman emperor, fell in love with the 
sultan of Babylon’s daughter, founded the city of Naples and 
finally disappeared in a violent storm at sea. Such stories, which 
are often confused with similar legends told about others, bear 
little relation to the known facts of Virgil’s existence as a histori- 
cal figure. It is difficult to discover what originally connected 
Virgil’s name with them, but it was probably his early and de- 
served reputation for great learning, coupled with belief in his 
supernatural insight shown by his supposed prophecy of Christ, 

See also references under “Virgil” in the Index. (J. E. Bu.) 

BinLiocRAPHY.—Only a selection of the editions, translations and ap- 
preciations of Virgil can be mentioned here. For fuller bibliographical 
information see M. Schanz and C. Hosius, Geschichte der römischen 
Literatur, vol, 2, pp. 31-113 (1935) ; K. Büchner's article Vergilius in 
Pauly-Wissowa, Real-Encyclopádie der classischen Altertumswissen- 
schaft, and series, vol. 8, col. 1021-1493 (19 8) ; and the yearly lists 
in L'Année philologique, ed. by J. Marouzeau. 

Texts: The foundation of modern texts was the edition (including 
Appendix Vergiliana) with detailed Prolegomena by O. Ribbeck (1859- 
68). Later editions include those by F. A. Hirtzel, Oxford classical texts 
(1900) ; G. Janell, “Teubner Series" (1930) ; R. Sabbadini (1930) ; and, 
with French trans. in the “Budé Series" by E. de Saint-Denis (Eclogues, 
1942; Georgics, 1956) and Goelzer-Durand-Bellessort (Aeneid, 2 vol, 
1925-36). Editions with commentaries include those of Conington- 
Nettleship-Haverfield, 3 vol. (1858-98) ; T. E. Page, 3 vol. (1894-1900) ; 
and J. W. Mackail (Aeneid, 1930). See also the commentary by J. 
Henry, Aeneidea, 4 vol. (1873-92). Edition (including Appendix 
Vergiliana) by H. R. Fairclough, with Eng. trans., in the “Loeb Series,” 
(1935). The Appendix Vergiliana is also ed. by R. Ellis, Oxford 
classical texts (1907; reprinted with Vitae Vergilianae antiquae, ed. by 
C. Hardie, 1954), and by Vollmer-Morel, Poetae Latini minores, vol. 1, 
“Teubner Series” (1930). 

Translations: Verse, Gavin Douglas (1553) ; Dryden (1697); James 
Rhoades, reprinted in Great Books of the Western World, vol. 13 
(1952); C. Day Lewis (Georgics, 1940; Aeneid, 1952). Prose, J. W. 
Mackail (Aeneid, 1885; Eclogues and Georgics, 1889) ; W. F. Jackson 
Knight (Aeneid, 1956). 

Servius Commentary: edition by G. Thilo and H. Hagen, 3 vol. 
(1878-1902) and by E. K. Rand et al., vol. 2 (1946, on Aeneid i and i 

Tradition and influence: J. E. Sandys, A History of Classical Scholar- 
ship, 3 vol., 2nd and 3rd ed. (1906-21); G. A. Highet, The Classical 
Tradition (1949) ; R. R. Bolgar, The Classical Heritage and Its Bene- 
ficiaries (1954). 

Literary studies: T. R. Glover, Virgil, 7th ed. (1942) ; W. F. Jackson 
Knight, Roman Vergil (1944) ; E. K. Rand, The Magical Art of Virgil 
(1931); C. M. Bowra, From Virgil to Milton (1945); H. J. Rose, The 
Eclogues of Vergil (1942) ; R. Heinze, Virgils epische Technik, 3rd ed. 
(1928) ; see also H. J. Rose, A Handbook of Latin Literature, pp. 2337 
294 (1936). a (R. D. Ws.) 

Middle Ages: D. P. A. Comparetti, Vergil in the Middle Ages, Eng. 
trans., 2nd ed. (1908); J. W. Spargo, Virgil the Necromancer dud 

(J. E. Bu. 

VIRGINAL (French, épinette, virginale ; Italian, spinetta), à 
stringed musical instrument of the harpsichord family, differs from 
the harpsichord (q.v.) chiefly in that the strings are parallel, or 
nearly so, to the keyboard. The bass strings are nearest to the 
player; consequently the length of the keys increases from bass 
to treble. The jacks (vertical pieces of wood at the ends of the 
keys, where the strings are plucked) form a diagonal line across 
the strings and protrude through slots cut directly in the sound 
board. This allows both the bridges to be in optimum positions 
on the soundboard, and consequently the tone can be surprisingly 
loud for a single set of strings. Furthermore, by building the 
instrument with the keyboard placed slightly to the left or to the 
right a great variety of tone colour can be obtained. 

The virginal and the harpsichord always shared the same repet- 
tory, and in England during the 16th and 17th centuries the term 
virginal was used for both instruments. Many polygonal virginals 
were made in Italy during this period. The Italian virginal had 
a fairly centrally placed keyboard, and the strings were plucked 
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at the 30% position over the central part of the compass, giving 
a fuller and more colourful tone than the harpsichord. The Flem- 
ish virginal was rectangular and had the keyboard placed either 
(1) to the right (plucking point 40%, giving a very colourful and 
“hollow” tone but making the instrument difficult to control in 
the bass); or, less often, (2) to the left (plucking point 10%, ris- 
ing to 30% toward the top, giving a tone brighter even than the 
harpsichord). Surviving English instruments belong to the short 
period 1640-80 and are similar to the Flemish style (2); their 
brilliant tone makes them particularly suitable for the elaborately 
ornamented compositions of the English virginalists (Byrd, Gib- 
bons, and others). The manufacture of virginals suddenly ceased 
about the end of the 17th century, and the instrument was not 
revived until the early 20th century. Since then modern virginals 
have been made for the performance of 16th- and 17th-century 
music. (G. F. Or.) 

VIRGINIA (VznciN1A), in Roman legendary history, daugh- 
ter of L. Verginius, a plebeian centurion. Her beauty attracted 
the notice of the decemvir Appius Claudius, who instructed Marcus 
Claudius, one of his clients, to claim her as his slave. Marcus 
accordingly brought her before Appius, and asserted that she was 
the daughter of one of his female slaves, who had been stolen 
and passed off by Verginius’ wife as her own child. Appius, re- 
fusing to listen to any argument, declared Virginia a slave and 
the property of Marcus. Verginius thereupon seized a butcher’s 
knife and stabbed her to the heart in the presence of Appius and 
the people. A storm of popular indignation arose and the decem- 
virs were forced to resign. The plebeians “seceded” to the Sacred 
Mount outside Rome, and refused to return to Rome until the old 
form of government was reestablished (449 B.c.), The connect- 
ing of the legend with Appius Claudius must be a late invention, 
because in fact the Verginii were a patrician, not a plebeian fam- 
ily, in the early Republic. 

See also DECEMVIR. 

Bisriocraruy.—Livy, iii, 44-58; Dionysius of Halicarnassus, xi, 28- 
46; R. M. Ogilvie, A Commentary on Livy, Books 1-5, pp. 476 ff. 
(1965), (H. H. Sp.) 

VIRGINIA, officially designated the Commonwealth of Vir- 
ginia (after Elizabeth I, the “virgin queen”) and familiarly known 
as the “Old Dominion,” one of the 13 original states of the United 
States, being the 10th to ratify the constitution (1788). It is the 
southernmost of the middle Atlantic states, roughly triangular in 
shape, bounded on the north by West Virginia and Maryland, on 
the east by the Atlantic ocean and Chesapeake bay, on the south by 
North Carolina and Tennessee, and on the west by Kentucky. Its 
total area is 39,838 sq.mi., of which 977 sq.mi. is inland water; in 
Size it ranks 36th among the states. 

The state flag has a blue field in the centre of which the state 
Coat of arms is represented. The flower is the dogwood; the bird, 
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the cardinal; the song, “Carry Me Back to Old Virginia.” The 
capital is Richmond. 


PHYSICAL GEOGRAPHY 


Physical Features.—Virginia (which lies between the extremes 
of 36° 32’ and 39° 27’ N. latitude and 75° 15’ and 83° 41’ W. 
longitude) before 1851 recognized officially, for statistical purposes, 
four “grand divisions”: tidewater, the piedmont, the valley and 
trans-Allegheny. Since the loss of West Virginia only southwest 
Virginia remains of the last division. Geographical differences in 
these divisions have profoundly influenced Virginia’s life and his- 
tory. 

Tidewater —Tidewater is a level plain of alluvial soil lying be- 
tween the Atlantic ocean and the fall line (g.v.), the latter a 
distinct break in the crystalline rock formation of the piedmont, a 
line where waterfalls furnish power for mills and act as a barrier 
to advancing tides. Running southwestwardly across tidewater are 
four great rivers, the lower Potomac, Rappahannock, York and 
James, the lower reaches of which form estuaries of Chesapeake 
bay into which they empty. At the fall line, which runs north 
and south, cities—Alexandria, Fredericksburg, Richmond and 
Petersburg—arose about trading posts at the head of navigation 
and on the mill sites at the falls. 

Piedmont.—Piedmont, the largest of the geographical provinces, 
lies between the fall line and the Blue Ridge mountains (q.v.), 
extending in width 40 mi. at the north and 185 mi. along the south- 
ern border. It is a relatively low, rolling plateau region cut by 
many streams. 

Valley —The Valley of Virginia, or the Great valley, between 
the Blue Ridge mountains on the southeast and the Allegheny 
mountains (q.v.) on the northwest, consists of a number of valleys 
draining into a series of five rivers or their tributaries: the Shen- 
andoah in the north, the James and Roanoke (q.v.) in the centre 
and the New and the Holston in the south. The waters of the first 
three flow through tidewater; those of the last two flow into the 
Ohio-Mississippi basin. The largest of the component valleys, the 
Shenandoah, is 95 mi. long, divided into two valleys by Mas- 
sanutten mountain, and varies in width from 20 to 30 mi. (see 
SHENANDOAH VALLEY). 

Mountains—The Blue Ridge in the northern half of Virginia 
rises abruptly from piedmont. It is a distinct ridge having sub- 
ordinate parallel ridges and providing many deep coves on each 
slope. In the north the Blue Ridge province is narrow, but in the 
south along the North Carolina and Tennessee borders it is a broad, 
rugged plateau with rolling upland, deep valleys and high moun- 
tains, the highest being Mt. Rogers (5,720 ft., the highest in 
Virginia) and Whitetop, both in the extreme southwest. ‘The Alle- 
gheny mountains, forming the western wall of the Valley of Vir- 
ginia and part of the great Appalachian plateau, are cut by streams 
into a maze of narrow valleys and irregular, winding ridges. 

Climate.—The climate is mild and generally uniform through- 
out the state, with adequate rainfall. Snow seldom falls in south- 
eastern tidewater, but occurs occasionally farther inland. The 

sfrost-free growing season is one to two months longer in lower 
tidewater than it is in southwest Virginia. 

Soil.—A wide variety of soils is found in Virginia. The coastal 
plain, built of sedimentary deposits, is chiefly sandy; piedmont 
soil is the result of weathering of crystalline granite, gneiss and 
schists, the first two producing good soil, the third a poor soil; 
the floor of the Great valley, composed mostly of deposits rich in 
lime, is very fertile; much of the soil of western Virginia is of 
limestone origin, but a wide variety of soils is found in the region 
depending on the nature of the basic rock strata. 

Vegetation.— The salt flats along the brackish rivers and creeks 
of tidewater are covered with marsh grass. On the uplands of tide- 
water and piedmont, crab grass and wire grass are native on arable 
land, and broom sedge takes over depleted land. Bluegrass is a 
thriving native of the Great valley and of limestone soils in the 
southwest. Among the many native Virginia wild flowers are blue 
lobelia, bluets, blue lupine, May apple, trumpet vine, morning- 
glory, violets and goldenrod. In the mountains and in the marl- 
rich woods of tidewater may be found trailing arbutus, laurel and 
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BLUE RIDGE AND ALLEGHENY MOUNTAINS 


rhododendron. More than half of Virginia is woodland, contain- 
ing many varieties of trees, among them oak, pine, hickory, cedar, 
maple, birch, elm, walnut, locust, sweet gum, black gum, ash, 
persimmon, redbud, the Virginia magnolia and dogwood. Cypress, 
live oak and wax myrtle grow only in tidewater. 

Animal Life.—Animal life is abundant and varied in the state. 
Some animals commonly found during the colonial period—among 
them beaver, timber wolf, southern fox, squirrel, panther, elk and 
bison—no longer occur in thearea. Elk recently introduced are of 
a kind different from that once found in the state. Some animals, 
including black bear and wildcat, survive only in such primitive 
surroundings as the Dismal swamp (see DisMAL SWAMP) in south- 
eastern Virginia and the mountains in the west. Mink and otter 
may be found along some isolated watercourses. Animals common 
in the state are deer (protected by game laws in Virginia as early 
as the 17th century), squirrel, fox (red and gray), opossum, rabbit, 
raccoon, mole, rat and mouse. 

Game birds (protected by law), songbirds and other birds are 
numerous. Many varieties of game and nongame waterfowl spend 
part or all of their time in the marshes and tidal waters. Through- 
out the state bobwhite, quail, wild turkey and, less common, 
mourning dove and woodcock are found. The bald eagle and the 
golden eagle may be seen in a few coastal and mountain regions. 
Other birds are buzzard, many varieties of hawk and owl, mocking- 
bird, wren, crow, blue jay, hummingbird, wood thrush, whippoor- 
will, cardinal and many others. 

Many kinds of snakes live in the region, some harmless, such as 
the green snake and the black snake, some poisonous, such as the 
copperhead moccasin and water moccasin (rather widely distrib- 
uted), the rattlesnake (found in the mountains and in some isloated 
eastern places) and the cottonmouth (in Dismal swamp). In addi- 
tion there are varieties of turtle, terrapin, frog and lizard. 

Among the fish of tidewater are the croaker, shad, spot, white 
perch, rock, menhaden, bluefish, gray trout and spotted trout. 
Oysters, scallops, clams, blue crabs and shrimp are found in abun- 
dance. 

Parks, Historic Sites and Recreation. Virginia is fortunate 
in the number, variety and interest of its national and state parks 
and historic shrines. It ranks third in the nation in the number of 
national park service areas located in the state. Among these are 
the Colonial parkway joining Jamestown, Williamsburg and York- 
town; the Blue Ridge parkway and the Shenandoah National park 
(q.v.), which includes the beautiful Skyline drive, a mountaintop 
highway running about 500 mi., from northern Virginia to North 
Carolina; and the 32-sq.mi. Cumberland Gap park. The national 
park service and the Association for the Preservation of Virginia 
Antiquities own and maintain Jamestown Island. The national 
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park service also maintains the chief Civil War battlefields (Fred- 
ericksburg and Spotsylvania, Richmond, Petersburg, Manassas, 
etc.) and such historic places as the Custis-Lee mansion, George 
Washington's birthplace, Appomattox courthouse and the Moore 
house at Yorktown. The national and state governments and sev- 
eral private associations and foundations have acquired for pres- 
ervation historic shrines, including the homesites and homes of 
Washington, Jefferson, George Mason, John Marshall, Booker T. 
Washington and other celebrated Virginians. The greatest private 
contribution to historical preservation is that of colonial Williams- 
burg, restored by John D. Rockefeller, Jr. (see WILLIAMSBURG). 

Across the state are scattered nine state parks and three recrea- 
tional areas with facilities for camping, fishing, boating, swimming 
and hiking. Excellent recreational facilities are furnished by three 
large lakes made by dams across the Roanoke river in Mecklen- 
burg county and by dams on Smith river in Franklin, Patrick and 
Henry counties, and on the South Holston in Washington county. 


HISTORY 


Colonization.—After the failure of several attempts by Sir 
Humphrey Gilbert and Sir Walter Ralegh to plant a settlement in 
Virginia, Gilbert died, and Ralegh in 1606 transferred his interests 
to the Virginia Company of London, a group of merchants and 
others headed by Sir Thomas Smith. The first settlers, 144 n 
number, left England in Dec. 1606 in the “Susan Constant,” the 
“Godspeed” and the “Discovery” and arrived at Jamestown on 
May 13, 1607. The aims of the Virginia company were to aid in 
building a strong merchant fleet (which served as part of the navy) 
and to train “able mariners” for England's protection; “to spread 
the gospel among the heathen people of Virginia"; to establish 
new areas for trade; to find precious metals; and to plant a Protes- 
tant English colony in a land threatened by Spain. The colony 
was kept alive during the first years mainly through the efforts of 
Capt. John Smith (g.v.), who secured food, made peace with the 
Indians, explored the country, wrote the first published book on 
Virginia (A True Relation, London, 1608) and drew a map of Vir- 
ginia remarkable for its accuracy. Aíter Smith left in 1609 the 
colonists experienced a year of great suffering, the “starving time. 

In 1609 the company was reorganized, and almost absolute con- 
trol over the colony was placed in the hands of the governor. The 
first governor was Sir Thomas West, Lord De la Warr, whose 
arrival in 1610 saved the colony from abandonment as a hopeless 
venture. Torn by strife within the company and within the colony; 
plagued by disease, hunger, lack of adequate shelter and clothing, 
polluted water, a climate to which they were unaccustomed, hos- 
tile Indians, homesickness and lack of experience in primitive 
surroundings, the colonists lived from one unfortunate experience 
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to another. Among the evils endured were the failure of attempts 
to set up such industries as glassmaking, shipbuilding and the 
production of naval stores; the Indian massacre of 1622; and the 
plague that followed. The mortality rate reached about 75% dur- 
ing those years. 

Yet the colony survived. Settlements spread beyond James- 
town. A headright system was established for land. In 1612 
John Rolfe started the tobacco industry by introducing the seeds 
of two foreign varieties, Orinoco and Sweet Scented, of Nicotiana 
tabacum, exporting the first shipment in 1614. In 1618 instruc- 
tions were given Gov. George Yeardley to call a representative 
assembly and once more to establish rule under laws to replace 
the autocratic administration set up in 1609, On July 30, 1619, 
the general assembly, consisting of the governor, councilors and 22 
elected burgesses—the first English overseas representative body— 
met in the church at Jamestown. In the same year the Virginia 
company sent over 90 young women as wives for the colonists; and 
the first Negroes were purchased as indentured servants from a 
visiting Dutch trader. 

Royal Rule.—In 1624 the English government revoked the 
charter of the Virginia company and organized in Virginia its first 
royal colony, During the century and a half that followed, the 
two outstanding factors in the colony’s history were the northern 
and western expansion of the population and a growing political 
maturity, which produced a strong representative lower house in 
the assembly, an able group of leaders and a spirit of independence. 
During Sir John Harvey’s administration the first settlement on 
the Vork river was made (1630), and three years later a palisade, 
to provide protection from Indians as well as a large range for 
cattle, was built across the peninsula, and Middle Plantation (now 
Williamsburg) was founded. In 1634 a new system of local gov- 
ernment began with the creation of the first eight counties, each 
with its sheriff, constable, justices, clerk and coroner. Church 
parishes already had been in existence. 

First serious attempts to explore the trans-Allegheny region 
were made during Sir William Berkeley’s administrations. The 
Indian massacre of 1644, in which at least 500 colonists perished, 
delayed exploration, but trading routes soon led from the sites of 
Richmond and Petersburg to the Indians in the southwest. 

Virginians remained loyal to Charles I during his struggle with 
parliament, but in 1652 parliamentary commissioners with an over- 
whelming force assumed control of the colony. During the eight 
years of rule by parliament life in Virginia changed but little. 
The governors were only mildly Puritan, and the government in 
the colony was controlled by the house of burgesses—‘‘representa- 
tives of the people,” as its members often described themselves. 
After 1649 hundreds of Cavaliers fled to the colony, and from 
them were derived some of the leading families of Virginia. 

Berkeley's second administration (1660-77) was marked by ditti- 
culties: the establishment of proprietorships in Virginia, human 
and cattle plagues, wars, hurricanes, oppressive trade laws, threats 
from the Indians who resented English encroachment, and, among 
the people, widespread discontent and growing distrust of those 
who governed the colony. The governor tried to prevent oppres- 
sive royal measures and to better economic conditions, but by the 
1670s he had grown old, crabbed, autocratic, weak in body and in- 
efficient. Yet he had assumed and continued to hold all authority 
in his own hands, and having secured a house of burgesses that 
suited him, refused for 14 years—until faced with rebellion—to 
call for new elections. The climax came when the Indians, made 
desperate by English encroachment, began war on the colonists. 
When in 1676 the people found Berkeley unable or, as they be- 
lieved, unwilling to protect them, they chose young Nathaniel 
Bacon as their leader, compelled the governor to give him a com- 
mission, followed him against the Indians and forced reforms 
through the assembly. When the governor threatened to use mili- 
tary force against them, Bacon and his men defied him. On the 
death of Bacon, however, Berkeley soon ended the struggle with 
s Series of hangings that shocked the home government and brought 

is recall. 

From the end of Bacon's rebellion to the revolution of 1688 in 
England, Englishmen in Virginia, like their kinsmen in England, 
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struggled to lessen the royal prerogative represented in the colony 
by a succession of autocratic governors. 

During the remainder of the colonial period Virginia generally 
had able and conscientious governors. But conflicts inevitably 
arose when the mother country failed to realize the growing in- 
dependence of the colony and refused, in such matters as the use 
of veto, trade regulations and taxation, to keep the promise of early 
charters that Virginians would “enjoy all liberties, franchises and 
immunities . . . to all intents and purposes as if they had been 
abiding and borne within this our realme of Englande. . . .” 

During Francis Nicholson’s administrations (1690-92 and 1698- 
99) the general assembly founded a college and a new capital. 
Under the leadership of Col. John Page it established the College 
of William and Mary and sent James Blair, president-elect, to 
England to secure a charter and endowments. The college received 
the charter in 1693, and in 1694 the College of Heralds granted it 
a coat of arms (see Education, below). In 1699 Middle Plantation 
became the capital of Virginia and was renamed Williamsburg; 
it was incorporated in 1722. 

Alexander Spotswood, governor from 1710 to 1722 pursued an 
enlightened policy toward the Indians and in a famous journey 
with his “Knights of the Golden Horseshoe” (1716) blazed a trail 
over the Blue Ridge mountains for settlers in piedmont and the 
valley. Spotswood's skill as an architect is still seen in Williams- 
burg in the buildings he designed. In 1721 the first county beyond 
tidewater was created and named Spotsylvania for the governor. 

William Gooch's administration (1727-49) was one of the most 
eventful periods in Virginia history. In 1730 the assembly passed 
Gooch's Tobacco act, which continued, with periodic renewals, to 
regulate the quality of the staple crop and medium of exchange 
until the Revolution. In 1736 the Virginia Gazette was founded. 
During King George's War Gooch commanded Virginia troops at 
Cartagena. By mid-18th century Scotch-Irish, Germans and tide- 
water Virginians had settled the valley and a few had entered 
trans-Allegheny at Draper's Meadows. The organization of the 
Ohio company in 1747 and its founding of a fort at the forks of the 
Ohio precipitated the French and Indian War, in which Virginia 
took a prominent part. 

During the 1730s and 1740s Presbyterians gained a strong foot- 
hold in Virginia and organized Hanover presbytery, and in the 
1750s the Separate Baptists from New England entered Virginia. 
Both denominations increased rapidly. 

During the quarter-century before the Revolution, as Virginia 
grew in strength and political maturity, its house of burgesses be- 
came increasingly active in opposing the royal prerogative in such 
matters as the veto of the colony's laws, the Proclamation of 1763 
restricting westward expansion, and taxes imposed by parliament. 
Before 1776 such leaders as Richard Bland and Thomas Jefferson 
were formulating the constitutional and ethical bases for revolt, 
Patrick Henry was becoming an orator and George Washington 
was acquiring military and political experience. 

Virginia in 1763 had an estimated total population of 121,022 
almost evenly divided between whites and Negroes. The popula- 
tion was rapidly increasing. The great planters were building 
substantial homes; the homes of lesser farmers were neat and well 
built. Those who had the means enjoyed good books, music, the 
theatre and other forms of entertainment. An average of more 
than 50,000 hogsheads of tobacco, valued at £500,000 moved each 
year from Virginia to British ports. 

Revolutionary Period.—Virginians took the lead in the con- 
stitutional crises preceding the Revolutionary War. They passed 
the Stamp Act resolutions of 1765; started in 1769 the boycott of 
British goods in order to cause the repeal of the Townshend acts; 
revived in 1773 the committee of correspondence of 1759 and 
brought about an intercolonial committee; called the first con- 
tinental congress in 1774 and furnished its president, Peyton 
Randolph; set up a revolutionary committee of safety and armed 
for defense in 1775; called on congress on May 15, 1776, to declare 
independence; furnished the author, Thomas Jefferson, of the 
Declaration of Independence; and provided the leader of the 
Revolutionary army, George Washington. The May 1776 conven- 
tion, in addition to proposing that congress declare independence, 
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form a union and make foreign alliances, set up a commonwealth 
and chose Patrick Henry as its first governor. Meanwhile, in 1775, 
Governor Dunmore, fearful of the volunteer riflemen gathering in 
Williamsburg, had fled to the safety of the British fleet. On Nov. 7 
he declared martial law and waged war against Virginia until forced 
to leave the following July. 

In 1778 George Rogers Clark led an army of Virginia and Ken- 
tucky riflemen in the conquest of the Northwest Territory; his 
campaign ended the Indian menace and brought that region into 
the area claimed and secured by the United States in the peace of 
1783. Meanwhile, in 1781, Virginia gave up to the United States 
its claim to the territory, based on its charter of 1609 and the 
more practical right of conquest, and in 1792 consented to the 
formation of Kentucky out of the state’s westernmost counties. 

During the Revolutionary War Virginia moved its capital from 
Williamsburg to Richmond (qq.v.) in 1780, reformed its code of 
laws in 1779, abolished the African slave trade in 1778 and set up 
19 counties in the west (1776-82). The British captured Ports- 
mouth (g.v.) in Oct. 1780, In Jan. 1781 Benedict Arnold sailed 
past Portsmouth, took Richmond and set up headquarters at Ports- 
mouth. Cornwallis brought his army into Virginia from the south 
that spring, and Jefferson, governor of the state, with inadequate 
forces, was unable to stop him. Cornwallis, after marching. his 
army through Richmond, Williamsburg (near which, at Green 

Spring, Lafayette attacked him) and Portsmouth, came to York- 
town and fortified the place. There, trapped by the American and 
French armies under Washington and Rochambeau and by French 
naval forces under the comte de Grasse, he was forced to sur- 
render on Oct. 19, 1781, This practically ended the war (see also 
Yorktown). 

Post-Revolutionary Period.—For almost half a century after 
the Revolution, Virginia, impoverished by two wars and their after- 
effects and finding its soil depleted as a result of tobacco growing, 
suffered economically, and Virginians migrated to populate the 
west, northwest and southwest. But the foundations for future 
progress were being laid. The political philosopher John Taylor 
published a series of essays in 1803, collected in a book, The Arator, 
in which he advocated improved methods of agriculture. In 1818 
Edmund Rufin called attention to the benefit from the use of marl 
(lime) on acid soil, and his Essay on Calcareous Manures (1832) 
and articles in his journal, Farmer’s Register (beginning June 
1833), revolutionized agriculture in Virginia and elsewhere in the 
United States. 

Virginia began an efficient system of chartered banks in 1804. 
The state undertook or aided in the building of roads, canals and 
railroads, and Virginians began direct trade with Europe and 
South America. By 1860 Virginia was the leading manufacturing 
state in the south, A state university and several colleges had 
been founded before 1850, public schools were being established 
by local option in 1846 and numerous private schools were flourish- 
ing. The constitution of 1851 provided white manhood suffrage, 
popular election of many officials, including the governor, and 
ended sectional inequalities in representation. 

Slavery remained an unsolved evil. In Jan. 1832, after Nat 
Turner’s slave insurrection in Southampton the previous year, the 
Virginia assembly tried in vain to find a solution; and abolitionists’ 
indiscriminate abuse almost silenced native reformers. 

Civil War and Reconstruction.—In 1861 Virginia seceded 
from the union. Richmond became the capital of the Confederacy, 
and Virginia was a battleground throughout the war that followed 
(see AMERICAN Civit, War), In 1863 the state lost one-third of 
its territory to form West Virginia (g.v.). In 1867 congress placed 
the South under military rule, Virginia being Military District 
No. 1, with Gen. John M. Schofield in command. 

Under the Reconstruction acts most Virginians with any experi- 
ence in government were disfranchised. A constitutional conven- 
tion drew up a new constitution, which included articles that would 
have excluded thousands of whites from voting and disqualified 
almost every native white citizen from holding office. A committee 
of nine citizens headed by Alexander H. H. Stuart, however, se- 
cured permission from the federal authorities to vote separately 
on these articles, and they were rejected by the voters. The re- 
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mainder of the constitution, including manhood suffrage, was 
adopted (1869), and congress readmitted the state to the union 
on Jan. 26, 1870. 

Virginia escaped much of the punishment that Reconstruction 
inflicted on other states, but it had lost thousands of its young 
men and had been devastated by invading armies, its banks had 
been closed, its currency turned into worthless paper, its labour 
force demoralized and its territory occupied by its former enemy, 
It was also saddled with a prewar debt, made for internal improve- 
ments, amounting in April 1871 to over $45,000,000, more than 
one-third of which was interest accrued during the war and Re- 
construction. 

Strife over the state debt was the prominent feature of political 
life during the 1870s and '80s. When the pre-Reconstruction lead- 
ers regained control of the government, they provided for payment 
of the entire debt, designating one-third as West Virginia's share, 
for the payment of which Virginia assumed responsibility. The 
bankrupt state could not meet its obligations to its citizens and pay 
interest to its creditors, however, and the new system of public 
schools, organized in 1870, suffered accordingly, Then a group, 
the Readjusters, claiming that the debt and interest needed prun- 
ing and with aid of the Republicans, seized control of the govern- 
ment in 1882 and "readjusted" the debt, both principal and 
interest. Not until 1891-92 was a satisfactory compromise settle- 
ment reached with the creditors, and later West Virginia paid its 
share, The Democratic party was revived in 1883 and has con- 
trolled the state since then, 

Virginia adopted a new constitution in 1902. 

20th Century.—In 1926 Harry Flood Byrd became governor 
of Virginia and within four years he had revolutionized the govern- 
mental machinery. During the first 60 days of his administration, 
the general assembly instituted a remarkable group of reforms 
through statutes or constitutional amendment. It revised the tax 
system; reformed the fee system; initiated constitutional amend- 
ments which greatly shortened the ballot, concentrating authority 
in the governor’s hands; and encouraged industries to settle in 
the state. The years after World War I found the state’s pros- 
perity increasing as agriculture was diversified, manufacturing 
became more important in the economy and the tourist business 
became a major enterprise. 

The depression of the 1930s was less severe in Virginia than in 
many other states. In the period before U.S. entry into World 
War II Virginia was the first state to set up a state defense system. 
The war brought tens of thousands of soldiers into the military 
camps of the state. The Hampton Roads area had a great boom 
with the expansion of the Norfolk naval base and the shipbuilding 
activities in Newport News. 

Employment continued at a high rate after the war, with con- 
tinuing growth in the nonagricultural sector, including government, 
and agricultural production became more diversified (see The 
Economy below). 

In presidential elections the state voted for the Republican can- 
didate in 1928, for the first time since 1872. In 1948 the plurality 
of voters supported the Democratic candidate, Harry S. Truman, 
while the majority was split between the Republicans and Dixie- 
crats; and in 1952, 1956 and 1960 the majorities were Republican. 
The state returned to the Democratic fold in 1964, supporting 
Lyndon B. Johnson. 

In the state, political leadership was exercised by former Gov- 
ernor Byrd, who was appointed to the U.S. senate in 1933, Elected 
to the senate in 1934 and succeeding elections, he served in that 
body until his retirement in 1965, when his son Harry Flood Byrd, 
Jr., received an interim appointment to succeed him. The domi- 
nant political issue in the state in the 1950s and 1960s was the 
1954 U.S. supreme court decision against racial segregation in the 
public schools (see Education below). 
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Alterations in the 1920s and later amendments have made a vit- 
tually new constitution from that of 1902. Qualifications for vot- 
ing, which are also requirements for holding office, include: age 
of 21 years; residence in the state for 1 year, in the county, city 
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or town for 6 months and in the precinct for 30 days; and registra- 
tion at least 30 days before election or primary election. The 
voters in state elections choose only the senators and delegates to 
the general assembly; the governor, lieutenant governor and at- 
torney general. 

Executive.—The governor, whose term is four years, chooses 
the heads of the 12 administrative departments of the government 
and is the business manager of the state. To aid the governor 
and general assembly are such agencies as the division of statu- 
tory research and drafting, the legislative advisory council and 
the state planning board. 

Legislative.—The general assembly, which originated in 1619, 
consists of two houses, the house of delegates, limited to 100 mem- 
bers elected for two years, and the senate, limited to 40 members 
elected for four years. It regularly meets at Richmond on the 
second Wednesday in January in even-numbered years. The 
assembly was reapportioned in 1964 (approved by the courts in 
1965) to give urban areas greater representation on the basis of 
population. 

Judiciary.—The administration of justice is vested in the su- 
preme court of appeals, circuit courts, city courts and such other 
inferior courts as may be established by law. The seven justices 
of the supreme court are elected by a joint vote of the two houses 
of the general assembly for terms of 12 years. Each city of the 
first class (with at least 10,000 residents) and each county and 
city is included in a circuit court, These are grouped in 37 dis- 
tricts, each with its judge appointed by the general assembly, who 
sits in each court of his circuit. Each city of the first class may 
also have its corporation or hustings court. Each county has a 
trial justice, usually appointed by the judge of the circuit court. 
The judge of the juvenile and domestic relations court in 
each county and city (Norfolk excepted) is chosen by the circuit 
judge; and in each county the trial justice is appointed to that 
office. 

Local Government.—Virginia’s 98 counties and the 32 inde- 
pendent cities that have jurisdiction separate from the counties 
are agents of the state as well as units of local legislative and ad- 
ministrative bodies enjoying a large degree of autonomy, The 
counties are divided into magisterial districts, from each of which 
a representative is elected to a county board of supervisors 
(Arlington county, however, elects them from the'county at large). 
The board of supervisors is the governing body of the county, con- 
trolling taxation, the budget, borrowing and accounting. There 
are numerous other officers, about one-third elected by the people, 
others being appointed by the circuit court. This traditional form 
of government is expensive and inadequate. Yet, though the 
counties by popular vote may adopt one of three optional forms of 
county government, each designed to eliminate unnecessary offices 
and to concentrate county functions under a policy-forming board 
of supervisors, few counties have elected to do so. Within the 
old form, however, improvements are being made, 

Cities, unlike towns, are independent of the counties in which 
they are located. The city-manager form of government in the 
United States originated in Staunton, Va., and 31 of the 32 inde- 
pendent cities in the state have that system. 

Finance.—In finance, controlled by the general assembly, Vir- 
ginia is notably conservative. Since the Readjuster period Vir- 
ginians have been opposed to a state debt, and since the Budget 
act of 1918 and later fiscal reform acts the state budget has been 
balanced. The gross debt, of less than $10,000,000, is offset by 
sinking-fund assets of more than half that amount; hence the 
net state debt is negligible. The state taxes all income, personal 
and corporate; and in 1966 adopted a sales tax, starting at 2% 
with one-half earmarked for education, and authorized certain 

' localities to adopt an additional 1% sales tax. Local govern- 
ments fix rates and tax real estate, tangible personal property, 
machinery and tools, and merchants’ capital. The budget is pre- 
pared by the division of the budget of the governor's office from 
estimates furnished by the state agencies and after the governor, 
the director of the budget and members of the governor's advisory 
board on the budget have visited the state's agencies and institu- 
tions and held public hearings in Richmond. 
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POPULATION 

The population of Virginia in 1790 was 747,610; in 1830 it was 
1,211,405; in 1870, 1.225.163; in 1910, 2,061,612; in 1940, 2,677,- 
773; in 1950, 3,318,680; and in 1960, 3,966,949. This last figure 
represented an increase of 19.54; over the population in 1950. 
The population per square mile in 1960 was 97.2, as compared 
with 83.3 in 1950, 65.6 in 1940 and with 49.6 for the U.S. in 1960. 

Of the 1960 population 1,833,283 or 46.2% lived in incorporated 
places of 2,500 or more, as compared with 41,4% in 1950 and 
35.3% in 1940, The state has six standard metropolitan statisti- 
cal areas. These areas had a total population of 2,048,176 or 
51.6% of the total population of the state in. 1960. 

The number of households in 1960 was 1,074,442, as compared 
with 845,932 in 1950. The average population per household had 
declined from 3.9 in 1950 to 3.5 in 1960. 

The population of the state was distributed by colour and na- 
tivity in 1960 as follows: 78.1% native white; 1.1% foreign-born 
white; and 20,895 nonwhite, practically all Negro. There were 
almost 100 males per 100 females in the white population, and 
98.1 in the nonwhite population; 7.3% of the population was 65 
years old or over; and 55.7% of the population 14 years old and 
over was in the labour force. Of all employed males in the state, 
10.35; were engaged in agriculture, 9.8% in construction, 24.8% in 
manufacturing and 24.7% in transportation, public utilities and 
trade. 

Very definite trends appear in population statistics: the increas- 
ing importance of federal employees to the population and econ- 
omy, the declining relative importance of agriculture and the 
increasing importance of manufacturing and other services, the 
growth of health, medical and educational services, and the de- 
creasing dependence of householders on domestic servants. The 
number of native-born which had been born within the state de- 
creased steadily from 92.79% in 1900 to 69.2% in 1960. The 
proportion of Negroes has decreased steadily since 1830 (then 
47.99%); in the 70 years before 1950 it decreased 20%, while the 
white population increased 19.5%. 


Virginia: Places of 5,000 or More Population (1960 Census)* 


Population 

C og 1960 1950 1940 1920 1900 
Total state 3,318,680 | 2,677,773 | 2,309,187 | 1,854,184 
Alexandria 61,787 | ° 33,523 | 18,060 | ` 14,528 
Bedfordt 4,061 3,973 3,243 2,16 
Blacksburg 3,158 2,133 1,095 768 
Bristol | 15,954 9,768 6,729 4,579 
Buena Vista. . 5,214 4,335 3,911 2,388 
Charlottesville 29427 | 25,969 | 19400 | 10,688 6,449 
Clifton Forge. ^. . 5,268 5,795 6,461 6,164 3,212 
Colonial Heights . . 9,587 6,077 3,194 = = 
Covington 11,062 5,860 6,300 5,623 2,950 
Danville . 46,577 | 35,006 | 32,749 | 21,539 | 16,520 
Emporia . 5,535 5,664 2,735 1,869 1,027 
Fairfax . . 13,585 1,946 979 516 373 
Falls Church . 10,192 7,535 2,576 1,659 1,007 
Franklin. . 7,264 4,670 3,166 2,363 1,143 
Fredericksburg 13,639 | 12,58 | 10,066 5,882 5,068 
Front Royal 7,949 8,115 3,831 1,404 1,005 
Galax 5,254 5,248 3,195 1,250 -— 
Hampton. 89,258 5,966 5,898 6,138 2,764 
Harrisonburg . 11,916 | 10,810 8,768 5,875 3,521 
Hopewell. $ 17,895 | 10219 8,679 1,397 = 
Lexington ^. . 7,537 5,976 3,914 2,870 3,203 
Lynchburg, A 34,790 | 47,727 | 44,541] 30,070 | 18,891 
Manassas Park 5,342 = = — = 
Maron . . 8,385 6,982 5,177 3,253 2,045 
Martinsville 18,798 | 17,251 | — 10,080 4,075 2,384 
Newport News 113,662 | 42,358 | 37,067 | 35,596 | 19,635 
Norfolk c 304,869 | 213,513 | 144,332 | 115,777 | — 46,624 
Norton 5,013 4,315 4 = m 
Petersburg 36,750 35,054 30,631 31,012 21,810 
Portsmouth . 114773 | 80,039 | 50,745 | 54387 | 17427 
Pulaski . 10,469 9,202 8,792 5,282 2,813 
Radford . 9,371 9,026 6,990 4,627 3,344 
Richmond 1 I| 219958 | 230,310 | 193,042 | 171,667 | 85,050 
Roanoke. . . . 97,10 | 91,921 | 69287 | 50,42] 21,495 
Salem . . 16,058 6,823 5,737 4,159 3,412 
South Boston . 5,974 6,057 5,252 4,338 1,851 
South Norfolk 22,035 | 10,434 8,038 7,724 E 
Springfield 10,783 — $& io: PT 
Staunton 22,232 19,927 13,337 10,623 7,289 
Suffolk 12,609 12,339 11,343 9,123 3,827 
Vienna | 11440 2,029 1,237 173 317 
Virginia Beach 8,091 5,390 2,600 846 — 
Waynesboro . . . 15,694 | 12,357 7,373 1,594 856 
Williamsburg, . . 6,832 6,735 3,942 2,462 2,044 
Winchester 15,110 | — 13,841 12,095 6,883 5,161 
Wytheville 5,634 5,513 4,653 2,947 3,003 


*Populations are reported as constituted at date of each census. Excludes Arlington 
county (pop. [1960] 163,401) which was considered an urban area. {Name changed 
from Bedford City since 1910. " 

Note: Dash indicates place did not exist during reported census, or date not available. 
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EDUCATION 

Public Schools.—Virginia replaced its local option system of 
public free schools of 1846 with a state-wide system in 1870. In 
the 1960s there were more than 1,000,000 pupils of school age 
(7 to 19) and about 40,000 teachers (including principals and 
supervisors). The state also supported two schools for the deaf 
and the blind. 

Virginia, like other regions, north and south, where the percent- 
age of Negroes was relatively large, was greatly disturbed by the 
prospect of changes anticipated from the U.S. supreme court's 
1954 decision against public school segregation. The attempt to 
defeat the purpose of the decision through "massive resistance" 
legislation failed in 1959 when Virginia's own highest court col- 
lapsed the program. The legislature then adopted more liberal 
laws providing a certain “freedom of choice," under which, volun- 
tarily or through court action, integration gradually progressed in 
orderly fashion in public schools and in institutions of higher 
learning. But the Prince Edward county officials in 1959 closed 
all public schools to avoid integration. They established private 
schools for whites and offered aid to the Negroes in building theirs. 
But the latter, not wishing to aid segregation, declined it. In 1964 
the public schools were reopened in compliance with a U.S. su- 
preme court decision and a later federal district court order. 

Higher Education.—State Institutions —The Virginia state 
board of education accredits 13 four-year colleges and universities 
and 2 junior colleges under state control. The leading Virginia uni- 
versity, indeed one of the leading southern universities, is the Uni- 
versity of Virginia at Charlottesville, founded in 1819 and largely 
the creation of Thomas Jefferson, who left his mark on its beautiful 
buildings and grounds and on its academic traditions. Women are 
admitted only to the professional and graduate schools; its liberal 
arts college for women is the Mary Washington college of the 
University of Virginia at Fredericksburg, started in 1908. The 
university’s schools and colleges include arts and sciences, archi- 
tecture, business administration, commerce, education, engineer- 
ing, law, medicine and nursing. It has several affiliated junior 
colleges. The university publishes The Virginia Quarterly Review. 

Oldest of the institutions of higher education is the College of 
William and Mary at Williamsburg, chartered in 1693 by King 
William and Queen Mary, the second oldest college in the United 
States and pioneer in such fields as law, modern history, modern 
languages, lecture system, honour system and elective system. It 
is a coeducational college of liberal arts, with its associated 
Marshall-Wythe school of law. In co-operation with Colonial Wil- 
liamsburg, Inc., the college conducts the Institute of Early Ameri- 
can History and Culture and publishes the William and Mary 
Quarterly. Affiliated with the College of William and Mary are 
two junior colleges—Christopher Newport at Newport News and 
Richard Bland at Petersburg. Norfolk college—now Old Domin- 
ion college—and the Richmond Professional institute, formerly 
affiliated, became separate institutions in 1962. 

Other state institutions are Longwood college at Farmville, a 
college for women, at which a few men are admitted as day stu- 
dents (founded 1884), and Madison college (1908) at Harrison- 
burg, coeducational but enrollment of men limited. The Medical 
College of Virginia was established in Richmond in 1837 as the 
Medical College of Hampden-Sydney and became independent of 
Hampden-Sydney in 1854. Virginia Military institute at Lexing- 
ton, founded in 1839, is famous for the distinguished military 
leaders numbered among its graduates. Virginia Polytechnic in- 
stitute at Blacksburg is a land-grant college established in 1872 
under the Morrill act, specializing in agriculture, applied science, 
business administration, engineering and home economics; it has 
several branches for the first two years, and Radford college (1910) 
at Radford is the women's division. Virginia State college at 
Petersburg was established for Negroes in 1882; it offers a broad 
program and has a four-year affiliate college in Norfolk. 

Private.—The state board of education accredits 18 four-year 
colleges and universities and 12 junior colleges under private con- 
trol. Among these are Bridgewater college ( Church of the Breth- 
ren; 1880) at Bridgewater; Emory and Henry college (Methodist, 
1838) at Emory; Eastern Mennonite college (1917) at Harrison- 
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burg; Hampden-Sydney college for men (Presbyterian; 1776) al 
Hampden-Sydney; Lynchburg college (Disciples of Christ; 1903) 
at Lynchburg; Mary Baldwin college for women (Presbyteri, 
1842) at Staunton; Presbyterian School of Christian Educa 
(1914) in Richmond, devoted chiefly to preparing women for p 
tions in the mission fields and as directors of Christian education 
but offering also a regular liberal arts program; Randolph-Macor 
college for men (Methodist; 1830) at Ashland, the oldest Mel 
odist college in the United States; Randolph-Macon Woman's co 
lege (Methodist; 1893) in Lynchburg; Roanoke college (Luthera 
1842) in Salem; Shenandoah College and Conservatory of Mi 
(1875) at Dayton; Sweet Briar college for women (1901) at Sweel 
Briar; the University of Richmond (Baptist; 1832); Washingto 
and Lee university for men (1749) at Lexington, originating in a 
classical school and later named for a benefactor, George Wa 
ington, receiving its present name in 1870 after the death of Rob 
E. Lee, its president from 1865 to 1870; Hollins college for won 
(1842) at Hollins. 

Hampton institute at Hampton was founded in 1868 by 
Samuel Chapman Armstrong to bring education to recently fi 
Negroes. It is a nondenominational, nonprofit-making institution 
incorporated by the state in 1870, that trains students in agricul 
ture, building construction, architectural design and engineeri 
several trades, business, home economics, education and genera 
studies. St. Paul’s college at Lawrenceville was founded for Ne 
groes in 1888 as an industrial school, but after 1941 offered 
full college course. Virginia Union university at Richmond 
organized in 1899 from two schools founded in 1865 for Negri 


HEALTH AND WELFARE 


Virginia established its state board of health in 1872. 
commissioner of health formulates public health policies and pri 
grams and supervises all personnel and activities of the heal 
department. The department has divisions of alcohol studies an 
rehabilitation, local health services, engineering and dental health; 

The department of welfare and institutions is headed by 
director, who is advised by a policy-making board of welfare an! 
institutions. The department has four divisions: (1) division of 
general welfare, which administers aid to dependent children, olds 
age assistance; aid to the totally or permanently disabled, aid to 
the blind, and general relief; (2) division of corrections, which 
administers and supervises the six institutions for male and fes 
male offenders convicted on felony or misdemeanor charges, andi 
inspects and supervises local jails and lockups in the state; ( 
Virginia parole board, which sets the policy for and administ 
paroles; (4) division of youth services, which supervises the cai 
and treatment of children committed to the board by the juveni 
courts, is responsible for supervision and development of lo 
detention and probation services for children, and administers 
schools for boys and two for girls committed to the board of 
fare and institutions by the courts. 

The department of mental hygiene and hospitals controls the 
seven institutions that care for the mentally ill or deficient and 
the alcoholic. Virginia’s Eastern State Hospital at Williamsbui 
established in 1773, is the oldest state-supported institution for 
the insane in the United States. i 


THE ECONOMY 


Ten years of Civil War and Reconstruction and the social a 
economic troubles that followed during another quarter-century 
delayed economic development in Virginia for at least a genel 
tion, but beginning about 1930 such forces as improved agric 
tural methods, modern highways, the great increase in military 
other federal installations, increased efficiency in government ài 
the coming of industries to small towns and rural communitii 
brought about an acceleration, The flow of native population fro 
Virginia was reversed after 1930, and the increase in average peb 
capita income surpassed that of the country at large. An inter 
esting development of the second quarter of the century was the 
large number of industries near to and drawing their workers fro 
small neighbouring farms. Automobiles, good country r 
higher incomes and government aid have enabled rural families t9 
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enjoy city conveniences: by the second half of the 20th century 
four-fifths of farm families had electricity, about one-fourth had 
running water, one-half had automobiles and one-fourth had tele- 
phones. Although the mild climate and lack of population con- 
gestion make living conditions generally pleasant in Virginia, the 
average annual wage per worker is below the national average. 

Agriculture.—The average Virginia farm has about 110 ac.; 
tenancy is around 17%. In the decade 1940 to 1950 for the first 
time the number of persons em- 
ployed in agriculture fell below 
the number employed in whole- 
sale and retail trade and in manu- © 
facturing, but in the 1960s agri- 
culture remained a major element 
in Virginia economy. In spite of 
a decline of about one-fourth in 
the number of farmers and the 
withdrawal of 1,000,000 ac. from 
cultivation for purposes of re- 
forestation, the total value of 
farm products greatly increased. 
More than half of Virginia's farm 
income is derived from livestock Mi 
and poultry and their products, Bimtive : 

About one-fifth comes from to- "tort "dics MEN i 
bacco, grown chiefly in the lower ESSAIS ENT ARONIA. "o. 
piedmont, The eastern counties BACCO is THE STATE'S MOST IM- 
grow truck vegetables, peanuts, PORTANT AGRICULTURAL PRODUCT 
potatoes, grains (especially corn) 

and hogs; peanut-fed hogs from this region, processed at Smith- 
field, furnish the famous Smithfield hams. Upper piedmont has 
many stock and dairy farms with crops of grain and hay. In the 
rich limestone soil of the valley-mountain counties are found large 
orchards of apple and other fruit trees, bluegrass and grains, as 
well as cattle, sheep and poultry farms. 

Manufacturing.—Manufacturing is growing rapidly in Vir- 
ginia, the five chief industries (in order of value added) being 
chemicals and chemical products, tobacco manufactures, food and 
kindred products, and pulp, textile mill products, paper and paper 
products, Virginia ranks third among the 11 southeastern states 
in value added by industry and fourth in numbers employed. Em- 
ployment in textile manufacturing, though still occupying the larg- 
est number of workers, has been 
declining. 

Minerals.—The most impor- 
tant of Virginia's mineral com- 
modities in quantity and value 
is bituminous coal, found in seven 
counties of the Appalachian pla- 
teau region. During the early 
1960s production increased from 
about 26,000,000 tons to more 
than 30,000,000 tons. 

Tidewater furnishes sand, 
gravel, clay and marl, The sand 
and gravel combination used for 
building roads, third in impor- 
tance among Virginia’s mineral 
industries, comes mainly from 
this region. Clay from all sec- 
tions of Virginia is used in brick, 
tile and ceramic products. Vir- 
ginia is the only producer of 
aplite (used in making amber 
glass) in the United States; other 
minerals produced in the state for 
ceramics are kyanite, feldspar 
and silica sand. Underneath the 
piedmont and Blue Ridge regions 
are belts of crystalline rocks that 
furnish a great reserve of stone. 
Production of crushed stone and 
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concrete aggregate is state-wide, ranking second in importance 
among mineral resources. Piedmont also furnishes soapstone and 
greenstone. Throughout the Appalachian Ridge and valley region 
are extensive beds of limestone, dolomite and shale. Pulverized 
limestone and dolomite, Virginia’s fourth-ranking mineral com- 
iluable for agricultural, chemical, metallurgical and 
other specialized uses. The manufacture of cement from lime- 
stone and shale is an important and growing industry. Virginia's 
leading metallic mineral, zinc, is mined in the Blue Ridge and val- 
ley region. Other minerals produced in commercial quantities are 
barite, caleareous marl, gypsum, manganese, mica, pyrites, ilmenite, 
slate and talc. 

Fisheries.—Along Virginia’s 1,280 mi. of tidal coast line (780 
mi. mainland and 500 mi. island) on the Atlantic ocean, Chesapeake 
bay and the great tidal rivers, fisheries furnish part or full em- 
ployment for 6,000 to 10,000 fishermen. Oysters contribute about 
one-half the value of the total catch. The chief edible fishes are 
sea bass, porgy, alewife, croaker, shad and spot. About two-thirds 
of the finfish caught are menhaden, valuable for oil, meal and fer- 
tilizer. In the coastal counties are located many seafood plants 
and fertilizer factories. 

Trade.—Virginia has four ports on the great Hampton Roads 
(q.v.) harbour—Newport News, Norfolk, Portsmouth and Chesa- 
peake (qq.v.)—and three river ports—Alexandria (g.v.) on the 
Potomac and Hopewell and Richmond (q.v.) on the James, Of 
the exports from these ports (around 55,000,000 short tons an- 
nually) coal comprises 95% (by volume), the Hampton Roads 
ports being among the world's chief coal-exporting centres. Other 
products passing through the ports outward are iron, chrome and 
manganese ores and gypsum (totaling about 30% by volume), 
grain, soybeans, tobacco, and iron and steel scrap. Petroleum 
products make up about 60% of imports; also imported are news- 
print, logs and lumber, fertilizers and fertilizer materials, and food 
products, especially sugar and fruits. Nine trunk-line railroads 
connecting with other railroads throughout the country converge 
on the Hampton Roads ports. Excellent piers, grain elevators and 
ore-handling facilities add to the ports’ usefulness. More than 
450 steamship owners or operators link these ports with about 300 
world ports. 

Transportation and Communication.—A letter from 
George Washington to Gov. Benjamin Harrison in 1784 recom- 
mended state aid for works of internal improvement connecting the 
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James and the Potomac rivers with the Ohio in order to capture 
for the Virginia ports the trade of the west. This letter resulted in 
1785 in the creation of the James River Co. and the Potomac River 
Co., starting a new era in constructing works of internal improve- 
ment in Virginia. Later the state built turnpikes connecting the 
Valley of Virginia with the Ohio, and financed other turnpikes. In 
1827 Virginia chartered the horse-powered, later steam-powered, 
railroad line connecting Winchester with the Baltimore and Ohio 
at Harper’s Ferry. Between 1850 and 1860 Virginia extended its 
lines from 384 to 1,350 mi. By the second half of the 20th century 
there were 12 Class I railroads and several lesser roads, with more 
than 4,000 mi. of main-line track. The focal points of the rail- 
roads are Washington, Richmond and the ports of Hampton Roads. 
Few regions in the state are more than ten miles from a freight 
depot, but passenger service is limited, buses often furnishing 
cheaper and more convenient service. 

There are about 50,000 mi. of state highways and several thou- 
sand more miles of municipal and federal roads. Virtually every 
part of the state is served by buses. 

Interstate and intrastate water transportation, once of vital im- 
portance, has given place largely to land transportation systems, 
but large supplies of raw materials are carried by water to chemical 
and paper plants having their own piers. In addition to the Chesa- 
peake bay (g.v.) bridge-tunnel (opened 1964), there are ferries 
across Chesapeake bay between the eastern and western shores, 
and an important amount of local traffic moves by water. 

Four main airways enter or cross the state, placing some of the 
chief cities of Virginia on air lines serving the chief centres of 
the north, south and west. The state is well supplied with radio 
stations and television facilities. 

See also references under “Virginia” in the Index. 

Bmiocrarny—Earl G. Swem, A Bibliography of Virginia, part i 
(1916), part ii (1917), part iii (1919), other bibliographies in Virginia 
State Library Bulletins, and, with John M. Jennings and James A. 
Servies, Selected Bibliography of Virginia, 1607-1699 (1957) ; Wilmer L. 
Hall, A Bibliography of Virginia, part iv (1932), part v (1955) ; Check 
List of Virginia State Publications (1956 et seq.); Lester J. Cappon, 
Bibliography of Virginia History Since 1865 (1930), and Virginia News- 
papers, 1821-1935 (1936); E. G. Swem, Virginia Historical Index, 
2 vol, (1934, 1936). 

Guides and Gazetteers: Henry Hartwell, James Blair and Edward 
Chilton, The Present State of Virginia and the College (written in 1697, 
1st ed. 1727), ed. by Hunter D. Farish (1940); Hugh Jones, Present 
State of Virginia (1st ed. 1724), ed. by Richard L. Morton (1956); 
Robert Beverley, History and Present State of Virginia (1705), ed. by 
Louis B. Wright (1947); Jean Gottmann, Virginia at Mid-Century 
(1955) ; Virginia, a Guide (1940) and The Negro in Virginia (1940), 
both prepared under the Works Progress Administration. 

Physical Features: Joseph K. Roberts, Annotated Geological Bibliog- 
raphy of Virginia (1942); H. Gannett, *Gazetteer of Virginia," U.S. 
Geological Survey Bulletin 232 (1904) ; Thomas L. Watson, Mineral Re- 
sources of Virginia (1907); G. T. Surface, *Physiography of Virginia" 
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in American Geographical Society Bulletin, vol. xxxviii (1906), a 
“Geography of Virginia,” in Philadelphia Geographical Society Bulletin, 
vol. v (1907); Virginia Polytechnic Institute and U.S. Department 
Agriculture Extension Service, “Soils of Virginia,” Bulletin 203 (1893) 
William B. Rogers, Geology of Virginia (1884; reprint of annual m 
ports, 1836-41). d 

History: Richard L. Morton, Colonial Virginia, 2 vol. (1960) is the. 
fullest account of that period; William E. Hemphill, Marvin W. Schlegel 
and Sadie E. Engelberg, Cavalier Commonwealth (1957); Virginia 
Historical Society, Collections, 11 vol. (1833-92) ; Virginia Magazine of 
History and Biography (1893 et seq.) ; William and Mary Quarterly. 
(1892 et seq.) ; Tylers Quarterly Historical and Genealogical Maga- 
zine (1919 et seq.). 

The Virginia Colonial Records Project made a definitive guide to the 
sources of Virginia history abroad—1580-1780—and provided hundreds 
of microfilm reels of them. William W. Abbot, A Virginia Chronology, 
1685-1783 (1957) ; William W. Hening, Statutes at Large . . . of Viri 
ginia, 13 vol. (1809-1823) ; journals of the house of burgesses and of the 
council; Alf J. Mapp, Jr., The Virginia Experiment (1957); Wesley 
Frank Craven, The Southern Colonies in the Seventeenth Century 
(1949), Dissolution of the Virginia Company (1965); Thomas J. 
Wertenbaker, The Old South (1942), and Bacon’s Rebellion, 1676 
(1957); Earl G. Swem (ed.), The Jamestown 350th Anniversary, Hiss” 
torical Booklets, 23 vol. (1957), and Brothers of the Spade, Corre- 
spondence of Peter Collinson . and John Custis (1949), reprinted 
from Antiquarian Society Proceedings for April 1948—footnotes valu-- 
able also; Susan M. Kingsbury (ed.), Records of the Virginia Com- 
pany of London, 4 vol. (1906-1935) ; William Byrd, Writings of Col: 
William Byrd of Westover, Esq., ed John S. Bassett (1901) ; Charles 
R. Lingley, The Transition in Virginia From Colony to Commonwealth 
(1910); David J. Mays, Edmund Pendleton, 2 vol. (1952); Dumas 
Malone, The of Jefferson (1948 et seg.); Julian P. Boyd, The 
Papers of Thomas Jefferson (1950 et seq.) ; biographies and writings of 
such Virginians as Alexander Spotswood, Robert Dinwiddie, George 
Washington, Patrick Henry, James Madison, George Mason and John 


and Families of Virginia, 2 vol. (1861) ; William H. Foote, Sketches of 
Virginia, 2 vol. (1850, 1856) ; Robert B. Semple, History of the Rise 
and Progress of the Baptists in Virginia, ed. by G. W. Beale (1894, 
from 1811 ed.); William W. Sweet, ginia Methodism, a History 
(1955). Virginia Gazette (Williamsburg) (1736 et se: Lester J. 
Cappon and Stella F. Duff, Virginia Gazette Index, 1736-1780, 2 vol. 
1950). 
£ The Ante-bellum and Civil War Periods: Biographies and writings of 

William B. Giles, Thomas Ritchie, John Tyler, Thomas R. Dew, Ed- 

mund Ruffin, R. E. Lee, Francis H. Pierpont; Joseph C. Robert, The 

Road From Monticello . . . the Slavery Debate of 1832 (1941); Henry - 
T. Shanks, The Secession Movement in Virginia, 1847-1861 (1934); 

James C. McGregor, Disruption of Virginia (1922). 

For the Period Since 1805: Richard L. Morton, Virginia Since 1861, 
vol. iii of P. A. Bruce, L. G. Tyler and R. L. Morton, History of Vir- 
ginia (1924); Allen W. Moger, Rebuilding of the Old Dominion . . « 
1880-1902; biography of William Mahone and autobiography of John 
E. Massey ; William D. Sheldon, Populism in the Old Dominion (1935) 

See also J. L. Blair Buck, Development of Public Education in Vir- 
ginia, 1607-1952 (1952). (R. L. Mo.) 

VIRGINIA, UNIVERSITY OF, a state institution of 
higher learning for men, founded in 1819 near Charlottesville, Va., 
by Thomas Jefferson. Mary Washington College (1908) at Fred- 
ericksburg, Va., in 1944 became the women’s college of the Uni- 
versity of Virginia. 

See Vircinta: Education. i 

VIRGINIA BEACH, a city of southeastern Virginia, U.S., 
was created by the merger, Jan. 1, 1963, of the resort city of that - 
name and Princess Anne county. Combined population (1960) 
85,218. It is bounded by the Atlantic ocean, Chesapeake bay, 
Norfolk and the new city of Chesapeake (formed on the same 
date by the merger of South Norfolk and Norfolk county) and by 
the state boundary with North Carolina. Its area is 255 sq.mi. of 
land plus 57 sq.mi. of water and it has 290 mi. of shoreline, 38 of 
which are on the Atlantic ocean and Chesapeake bay. Back bay, 
a freshwater lagoon paralleling the ocean in the south of the city, 
is famous for wildfowl hunting and fishing. 

Cape Henry memorial at the entrance to Chesapeake bay marks 
the approximate site of the first landing (1607) of the Jamestown 
colonists. Many colonial houses have been preserved, including 
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Thoroughgood house (about 1636). The administrative centre of 
the city’s council-manager plan of government is at Princess Anne 
(old Princess Anne court house). 

Recreation is a big industry and four important military and 
naval bases are in the city. Many residents work in Norfolk. The 
summer population is estimated at 137,000. (Ri K. T. L.) 

VIRGINIA CITY, seat of Storey County, Nevada, U.S., is 
23 mi. SE of Reno. In June 1859 the fabulous gold and silver 
strike known as the Comstock Lode turned the surrounding 
area into a booming mining camp overnight. When the Nevada 
territory was created by Congress in 1861, Virginia City had 
more than three-fourths of the population of the new territory. 
In the 1870s it had a population of 30,000 persons; there 
were six churches and 100 saloons. The discovery of the “big 
bonanza" in 1873 led to a high point of $36,000,000 in mining 
production in 1878. 

A great fire in 1875 practically destroyed the town's build- 
ings, with a loss estimated at $12,000,000. The *bonanza barons" 
who made their millions in the mines proceeded to build Victorian- 
style mansions and even the public buildings were elaborately 
decorated. One of the reporters of the city's newspaper, the 
Territorial Enterprise, during its boom period was Samuel 
Clemens, who first signed his pen name Mark Twain to one of 
his newspaper stories. 

Virginia City burned itself out in less than a quarter century 
of frantic mining activity, with the ore beginning to disappear in 
the 1880s, The population dwindled to less than 1,000 and it soon 
became a "ghost town," consisting of one main street, two or 
three parallel streets, and a few short cross-streets. The remain- 
ing business houses -mainly saloons and popular museums for 
the tourist trade—are clustered on the main street and there is 
only a scattering of buildings and homes in the rest of the city. 
The population of the entire township in the 1960s was about 500. 

See also NEvApa: History. (D. W. Ds.) 

VIRGINIA REEL, a spirited American country dance, stems 
from the rinnce fadha, a dance of pre-Christian Ireland, which 
evolved into the Sir Roger de Coverley of England. Brought 
to Virginia by the English colonists, the Sir Roger de Coverley 
in time became the Virginia reel. "There have been several ver- 
sions, ranging from the polished form which obtained in the ball- 
rooms of 18th-century Virginia to the livelier present-day inter- 
pretation. Basically, however, the Virginia reel is a progressive 
dance for couples in longways formation, partners facing. It is 
best executed to violin accompaniment with the fiddler calling 
the figures, including the characteristic “reel” in which the part- 
ners at the head of the set alternately swing each other by right 
hands and the other dancers, in turn, by left hands. The dance 
concludes after each couple has progressed to the head of the set. 
Steps and figures are those typical of American square dances with 
the exception of the “cast off” (turning from one’s partner and 
passing around the outside of the set and back), which is unique to 
this and other longways dances. (A. S. D.) 

VIRGIN ISLANDS, a group of about 100 small islands and 
islets in the West Indies (q.v.), only 14 of which are inhabited. 
They lie about 40 mi. E. of Puerto Rico and extend for about 60 
mi., dominating the Anegada passage between the Atlantic ocean 
and the Caribbean sea, and covering a total area of 192 sq.mi. 
The islands are the peaks of submerged mountains that form 
the eastward extension of the submarine plateau constituting 
the base of the Greater Antilles. In general, elevations rise 
only a few score or a few hundred feet above the sea, but iso- 
lated peaks reach heights of 2,000 ft. The climate is agreeable 
and healthful, temperatures seldom going above 90° F. or falling 
below 65° F, Storms, though not common, are sometimes severe. 
Rainfall averages about 40 in. annually, a few high exposed slopes 
getting much more, sheltered spots getting much less; there is much 
variation from season to season and from year to year. Little 
ground water can be found in most parts of the islands, and the 
population depends largely upon cisterns for its water. The sur- 
face of the islands is generally rugged, with good soil decidedly 
lacking. Outcrops of bare rock are common, as are areas with 
coverings of coral sand or shallow loam derived from volcanic ma- 
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terial. Before settlement, the land was largely covered with scant 
deciduous forest, but most of this has been cut for charcoal and to 
prepare the land for cultivation, The characteristic vegetation is 
scrub timber and Guinea grass. The main cultivated crops are 
sugarcane (used largely for making rum), cotton, tobacco, maize, 
yams, sweet potatoes and other vegetables for local use, Cattle, 
goats, sheep and swine are raised both for domestic consumption 
and for shipment to the larger urban centres such as those on St. 
Thomas. 

Though otherwise closely related, the islands are divided into 
two political groups, the British Virgin Islands and the Virgin 
Islands of the United States. 

History.—The Virgin Islands were discovered by Columbus 
on his second voyage, in 1493, and named Las Virgenes, in honour 
of St. Ursula and her companions. The inhabitants were Carib and 
Arawak Indians. In 1666 the British occupied Tortola (previously 
settled by the Dutch in 1648) and have held it ever since. In the 
17th century the islands were favourite resorts of the buccaneers. 
The islands of St. Thomas, St. John and St. Croix constituted a 
Danish colony from 1754 till 1917, with brief periods of capture 
by the British in 1801 and 1807-15. 

British Virgin Islands.—These consist of four larger and 32 
smaller islands and tiny islets, with a total area of only 59 sq.mi. 
The principal islands are Tortola, Anegada, Virgin Gorda and Jost 
Van Dyke. The inhabitants numbered 7,338 in 1960, most of them, 
living on the island of Tortola. The chief town and the capital 
of the British group is Road Town (population in 1960 was 891) 
in a good harbour on the south side of Tortola Island. 

The people are mainly small landowners who replaced the 
former British plantation owners; they give more attention to 
stock raising than to farming. A few are fishermen and boatmen, 
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and a number of inhabitants depend upon employment in the U.S. 
islands, The small trade is mostly with St. Thomas and consists 
mainly of livestock. 

These islands form a separate colony with a government con- 
sisting of an administrator who is subject to the governor, an 
executive council and a legislative council, 

Virgin Islands of the United States——These consist of St. 
Thomas, St. John and St. Croix or Santa Cruz (qq.v.), together 
with about 50 small islets and cays. The three larger islands of 
the group were bought from Denmark in 1917 for $25,000,000, 
mainly for their strategic importance in the Anegada passage and 
also because they lie about halfway between New York and 
Panama. There is a U.S. air-base on St. Croix and a submarine 
base in St, Thomas harbour. These islands together with Culebra 
Island and Vieques or Crab Island (both of which are administered 
by Puerto Rico) constitute one of the most important keys to the 
defense of the Caribbean sea and the Panama canal. The city of 
Charlotte Amalie on St. Thomas has an excellent, spacious har- 
bour; formerly an important port of call and coaling station, it 
more recently built oil reservoirs, shipyards, machine shops and 
floating docks. 

There are commercial airports at St. Thomas and St. Croix and 
a regular transisland bus service. 

The group has an area of 133 sq.mi. and a population of 32,099 
(1960), of which about 70% is of African descent. St. Thomas, 
second in area, has the largest population (16,201 in 1960), fol- 
lowed by St. Croix (14,973), the largest of the group, and by St. 
John (925). The capital, Charlotte Amalie, in 1960 had 12,880 
inhabitants, the great majority of whom were engaged in the 
manufacture and shipping of bay rum and in service to the increas- 
ingly large tourist population. The people of St. Croix are occu- 
pied largely in raising cattle and sugar cane, making alcohol and 
in shipping these commodities to St. Thomas. Christiansted and 
Frederiksted on St. Croix are important ports and trading centres. 
The inhabitants of St. John raise cattle and collect bay leaves, both 
for shipment to St. Thomas. 

Under the Revised Organic act of 1954, executive power is vested 
in the governor, who is appointed by the president of the United 
States for an indefinite term. The unicameral legislature is com- 
posed of 11 senators elected for two-year terms. The islands have 
the status of an organized but unincorporated territory under the 
jurisdiction of the U.S. department of the interior. Residents of 
the islands are United States citizens, but have no vote in U.S. 
presidential elections and are not represented in congress. 

See also references under “Virgin Islands” in the Index. 

BretrocRaPuy.—Annual reports, The Governor of the Virgin Islands 
to the Secretary of the Interior; and the biennial Colonial Office Report 
on the Leeward Islands. (G. M. McB.; X.) 

VIRGO (‘the virgin”), in astronomy, the sixth sign of the 
zodiac, denoted by the symbol Np. The Greeks represented this 
constellation as a virgin, but different fables are current as to the 
identity of the maid. She is variously considered to be: Astraea, a 
goddess who once lived among men but then because of their 
wickedness withdrew to the heavens; according to Hesiod, the 
virgin is the daughter of Jupiter and Themis; others make her to 
be Erigone, daughter of Icarius, or Parthene, daughter of Apollo. 
The constellation contains a first magnitude star, Spica, which is 
a blue star, located at a distance of about 120 light years from 
the sun. 

VIRTANEN, ARTTURI ILMARI (1895- — ), Finnish 
biochemist, who was awarded the 1945 Nobel Prize for Chemistry 
“for his researches and inventions in agricultural and nutritive 
chemistry, especially for his method of fodder preservation,” was 
born in Helsinki on Jan. 15, 1895. He studied chemistry at the 
University of Helsinki. His doctoral thesis (1919) elucidated 
the composition of abietic acid, the principal constituent of pure 
rosin. After study in Switzerland, Germany, and Sweden, he took 
up an appointment at the University of Helsinki in 1924. He be- 
came professor of biochemistry at the technical high school there 
in 1931 and at the university in 1939. He investigated the proc- 
esses which occur during storage of green fodder, a subject of vital 
importance in countries where the winters are long and severe. 
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Virtanen’s researches from about 1920 showed that under ordinary 
conditions of storage, green fodder is spoiled and its nutritive con- 
tent reduced by fermentation processes. He further proved that 
addition of definite amounts of acids to the crops arrested the 
detrimental processes and ensured a constant supply of palatable 
and nutritious fodder. Extensive experiments carried out during 
1928-29 showed that the taste, caloric value, and vitamin content 
of treated fodder were entirely satisfactory and that cows fed on 
such fodder yielded milk of the highest quality. Virtanen also 
carried out important work on the bacterial and enzymatic proc- 
esses concerned in the utilization of nitrogen and other nutritive 
materials by root crops. (W. J. Br.) 

VIRTUES, NATURAL AND THEOLOGICAL. Virtue 
is defined as "conformity of life and conduct with the principles 
of morality” (see Etuics). The virtues are the practical atti- 
tudes adopted in obedience to those principles. They have been 
conventionally enumerated as seven because that number is sup- 
posed, when combined with its opposite number of seven deadly 
sins, to cover the whole range of human conduct (see Sivs, SEVEN 
Deapty). In Christian teaching, the seven virtues are divided 
into two groups, natural and theological, according as they spring 
from the common endowment of humanity or as special gifts from 
God. Another way of explaining the difference would be to de- 
scribe the natural virtues as those which were inculcated in the 
old pagan world, and the theological as those which are specifically 
prescribed in Christianity. 

The natural virtues are sometimes known as the four cardinal 
virtues (Lat. cardo, *hinge") because on them all lesser attitudes 
hinge. They are prudence, temperance, fortitude and justice, 
Their enumeration is said to go back to Socrates and is certainly to 
be found in Plato and Aristotle. The Christian moralists, such as 
St. Ambrose, St. Augustine and St. Thomas Aquinas, took over the 
list as a convenient summary of the teaching of the ancient phi- 
losophers and of the highest excellence at which they aimed. 

To these four the Christian teachers added the three theological 
virtues of faith, hope and charity or love. This classification 
is taken over directly from St. Paul, who in a famous passage 
(I Cor. xiii, 13) not only distinguished these three as the specifi- 
cally Christian virtues but singled out love as the chief of the 
three. Thus in the Christian ethic, benevolence, which is omitted 
from the list of the pagan philosophers, becomes the ruling stand- 
ard by which all else is to be judged and to which in the case 
of a conflict of duties must be yielded the prior claim. (See also 
FArTH.) 

]t is to be noted that according to Christian teaching the 
theological virtues are not originated by the natural man. They 
are imparted by God through Christ and are then exercised by the 
believer. (J-W. C. W) 

VIRUNGA (M’rumsmo; also called Kunca and BrruNGA) 
isa chain of volcanic mountains north of Lake Kivu in east-central 
Africa. Noted for their scenic beauty, they stretch for 50 mi. 
(80 km.), approximately east-west, perpendicular to the general 
direction of the rift valley in which lie Lakes Kivu, Edward, and 
Albert. The eastern cones (also called the M’fumbiro Moun- 
tains) span the frontier between the Democratic Republic of the 
Congo and Rwanda, and that between Rwanda and Uganda. Many 
of the volcanoes and lava fields are within the former Albert Na- 
tional Park, and are the habitat of the rare mountain gorilla. 
The Virunga (“smoking mountains") comprise eight great cones 
more than 10,000 ft. (3,000 m.) high. These are, from west to 
east, the Nyamulagira or Nyamlagira, Nyiragongo, Mikeno, 
Karisimbi, Vishoke, Sabinyo, Gahinga, and Muhavura or M'fum- 
biro. Only the two western volcanoes are still active. The 
Nyamulagira is capped by lava and has a caldera at the summit, 
1j mi. in diameter. The main crater of Nyiragongo is 3 mi. across 
and contains a liquid lava pool. The other volcanoes are extinct. 
All are eroded, Sabinyo being the most dissected. The crater of 
Muhavura contains a lake, The highest cone of the chain is 
Karisimbi (14,787 ft.; 4,507 m.). 

The volcanoes are of shield or Hawaiian type. In Quaternary 
times they emitted vast quantities of lava rich in alkalies. On their 
slopes and in the lava fields are many small volcanic cones (150- 
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450 ft.; 45-135 m. in height), of Strombolian type. The lavas 
and the cones of the western volcanoes have blocked the rift 
valley in this section, thus forming Lake Kivu. To the east, 
Lakes Burera (Bulera) and Ruhondo (Luhondo) in the north of 
Rwanda have the same origin. Eruptions and lava flows in the 
western region are frequent, and certain flows have descended as 
far as Lake Kivu. One of these barred the Bay of Sake, which is 
now separated from the rest of the lake. 

J. H. Speke, in 1861, was the first European to see the peaks of 
Virunga, at a distance; H. M. Stanley saw them in 1876. Their 
exact position was first ascertained by Franz Stuhlmann in 1891. 

See Sir Alfred Sharpe, “The Kivu Country,” Geogrl. J. (1916); 
Taziett, “L’éruption du volcan Gituro,” Mém. serv. géol. Congo belge 
(1950). (Hr. Nr.) 

VIRUSES are self-reproducing agents, smaller than the micro- 
scopically visible bacteria, that multiply only within living sus- 
ceptible cells and are responsible for a wide range of infectious 
diseases. 

There is controversy as to whether viruses represent a real bio- 
logical group or a mere heterogeneous assemblage of agents with 
the common qualities of intracellular parasitism and very small 
size. Most investigators are agreed, however, that it is convenient 
to divide them into four major groups: (1) the animal viruses, 
causing disease in man and other vertebrates; (2) the insect vi- 
ruses; (3) plant viruses; and (4) bacterial viruses, or bacterio- 
phages. Such a separation is, however, only partly justifiable. 
"There are viruses, e.g., that causing yellow fever, that can multiply 
in man or other mammals and also in the mosquito that conveys 
the disease; and there are viruses that multiply in both plants 
and virus-transmitting insects. Further, there are animal and 
plant viruses that, on a basis of structural makeup, cannot be dis- 
tinguished from each other. 

Historical Background.—In one sense, viruses were being 
scientifically studied well before the development of bacteriology 
as a science, In his experiments with vaccination (g.v.) Edward 
Jenner used in crude form essentially the same general type of 
manipulation used in modern studies of viruses. The develop- 
ment of methods of growing bacteria in so-called pure culture by 
Louis Pasteur, Robert Koch, and their followers led for a time to 
the belief that eventually all agents of disease would be isolated 
and studied by such methods. The first hint that this was not the 
case was obtained by the Russian bacteriologist D. Ivanovski in 
1892. Using the newly developed porcelain filter candles that were 
shown by Pasteur and C. Chamberland to stop the passage of 
bacteria, he found that a filtrate of the sap from tobacco plants 
infected with mosaic disease could be used to transfer infection 
to healthy plants. This observation was confirmed a few years 
later by M. W. Beijerinck, the first to recognize the scientific and 
philosophical importance of the discovery. The further finding in 
1902 of F. A. Löffler and P. Frosch that the agent of foot-and- 
mouth disease of cattle was also capable of passing a filter im- 
permeable to bacteria made it clear that these filterable agents 
were not responsible for disease in plants only. By 1930 it was 
becoming clear that a wide variety of agents would have to be 
included in the filter-passing group, some of them by no means 
easy to pass through the standard filter candles. For this and 
other reasons the term filter-passing or filterable was gradually 
dropped, and among microbiologists the term virus is now uni- 
versally used without qualification. 

After 1930 steady development of new technical methods for 
the study of physicochemical and biological properties completely 
changed the outlook of biologists toward the viruses. An impor- 
tant advance toward this new approach was W. J. Elford's de- 
velopment of graded filter membranes of known pore size. This 
allowed for the first time an opportunity of assessing the actual 
Size of the particles responsible and so of replacing the vague idea 
ofa contagium vivum fluidum with something much more precise. 
Thereafter all the apparatus of modern physics was brought to 
bear on the problem, with a rich harvest of results. 

Another important advance was made at about the same time, 
when E. W. Goodpasture showed that the virus of fowl pox could 
be grown in the tissues of the developing chick embryo. This led 
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to several practical advances in the control of virus diseases of 
man and animals. Then in 1949 tissue culture methods long used 
in half-hearted fashion for the cultivation of viruses were shown 
by J. F. Enders and colleagues to be suitable for the growth of 
poliomyelitis viruses. This not only opened the way to immuni- 
zation against polio but supplied a method by which dozens of 
new types of virus were isolated. 

Physical and Chemical Characteristics.—The most obvious 
physical characteristics—size and shape—are known for most of 
the viruses that are susceptible to investigation, especially by 
means of the electron microscope. The most convenient unit of 
length to express their sizes is the millimicron (1 mu = .000001 
mm., OF gs-g99;ogo in). On this scale the largest viruses (those 
of the pox group) are about 250 my in diameter, while the 
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smallest responsible for disease in animals (foot-and-mouth dis- 
ease virus) has a diameter of about 20 mp. There is a continuous 
range of size between these extremes. 

Electron microscope pictures reveal considerable differences in 
virus structure. These differences, considered along with differ- 
ences in chemical composition, permit classification of most viruses 
into distinct groups. All the viruses contain their essential genetic 
material in the form of nucleoprotein, which is a combination of 
nucleic acid and protein. Nucleic acids (g.v.) exist as slender 
filaments; these may be in a tightly coiled ball with a rigid protein 
coat covering it. The coat is called a capsid and is made up of a 
number of regularly arranged subunits called capsomeres. The 
number of capsomeres is probably constant within each virus fam- 
ily. For the smallest viruses, such as those of foot-and-mouth dis- 
ease or poliomyelitis, this description covers all that is known of 
their structure; their nucleic acid is of the RNA type, which con- 
tains ribose as its sugar component. Rather larger (about 70 mu 
across) are the adenoviruses, which cause some kinds of sore 
throat; their capsids contain more capsomeres, and their nucleo- 
protein is of the DNA type, which has deoxyribose as the com- 
ponent sugar. Still larger and more complex are the viruses of 
herpes, the cause of fever blisters (cold sores), and those related 
toit. In these the capsomeres consist of symmetrically arranged 
hollow cylinders or prisms; moreover, outside the capsid is an- 
other membrane containing fatty materials and other ingredients. 
Still more complicated are the viruses of the pox family, which 
may be 250 my in diameter. 

Some of the smaller spherical plant viruses have a structure like 
that of small animal viruses. However, a typical bacterial virus, 
e.g., bacteriophage T2, is a highly organized structure with head 
and tail; it is composed of DNA surrounded by a sheath of pro- 
tein. The DNA is concentrated in the head, possibly running also 
down the tail as a core. At the tip of the tail is a different protein 
adapted to make specific union with the surface of the bacterium 
attacked. 

Some viruses are built on rather different lines. The slender 
rods of tobacco mosaic virus have a core of nucleic acid surrounded 
by a sheath of protein molecules apparently related to one an- 
other in the form of a flat spiral. The nucleic acid is of the 
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where the practical problems of 
control are involved they must be 
handled in the same fashion as 
larger parasitic microorganisms, 
Every type of virus that has been 
studied exemplifies the three in- 
terrelated characteristics of living 
things: reproduction, variation, 
and selective survival. 

There is much more contro- 
versy, however, about the evolu- 
tionary origin of viruses. Many 
consider that the animal viruses 
have evolved by parasitic degen- 
eration from larger forms. 
Others believe that viruses have 
arisen from something in the host 
cell—either from the genetic 
mechanism in its nucleus or 
something in its cell protoplasm, 
liberated from normal control 
and able to get into fresh cells 
and carry on as an independent 
being. There are now many in- 
stances where an apparently nor- 
mal plant or bacterium can be 
shown to carry a virus indefi- 
nitely. The multiplication of the 
virus keeps pace with the multi- 
plication of host cells in so pre- 
cise a fashion that some form of 
mutual coordination must be pos- 
tulated. It can be argued that 
this must mean that a virus is 
essentially made of host material, 
though capable of being set free; 
or alternatively that.a free para- 
sitic organism can become so in- 
tegrated with its host that it 
becomes incorporated into its 
structure. It well may be that 
viruses have arisen in several dif- 
ferent ways and that the qualities 
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that bring them under the defi- 
nition must not be regarded as 
signifying that they have a com- 
mon origin. 

Much research has been con- 
centrated on the means by which 
viruses multiply in the infected 


RNA type, as in all known plant viruses. Some animal viruses, 
particularly those related to influenza, have a similar basic struc- 
ture. But whereas tobacco mosaic and many other plant viruses 
consist essentially of nucleoprotein in the form of straight or 
slightly sinuous rods, the viruses related to influenza have the 
corresponding filamentous structure rolled up into a coil. This 
coil of nucleoprotein has an outer coat with outwardly projecting 
short spikes on it. This coat contains some fatty material and 
complex carbohydrate. Some of the coat is apparently made of 
components of the parasitized cell, incorporated as the virus leaves 
the cell surface. Usually the influenza virus is liberated from this 
surface as a sphere, but sometimes it takes the form of a filament 
80 my in diameter and as much as 100 or 200 times as long. 
Some of the smaller viruses with simple regular structure are 
inclined to pack closely together into microscopic crystals, which 
may be seen within the cell, sometimes in the nucleus, sometimes 
in the cell protoplasm. It is possible to extract, concentrate, and 
purify some of these viruses and so obtain crystals readily visi- 
ble with the naked eye. 
Biological Characteristics.—Most biologists would agree that 
in general all typical viruses behave like microorganisms, and that 


cell. The representative forms 
that have been most intensively studied are tobacco mosaic virus, 
bacterial virus T2, and influenza virus A. In all three it is evi- 
dent that the nucleic acid (RNA in tobacco mosaic and influenza 
viruses, DNA in the bacteriophage) plays a key role. It is unani- 
mously agreed that the nucleic acid carries the genetic code by 
which subsequent multiplication of the virus is controlled, but most 
workers feel that until more is known of the mechanism of protein 
synthesis in general, little can be said about the chemical mecha- 
nisms by which viruses multiply. 

At a less fundamental level the situation is best known in the 
bacterial viruses. Here the process in outline is as follows. The 
virus attaches by the tip of the tail to certain chemical groupings 
on the bacterial surface. When contact has been completed, à 
series of reactions is initiated by which the DNA content of the 
virus particle is, as it were, injected into the bacterium. The 
sheath is left temporarily attached to the surface of the bacterium 
and has no further function. Once the virus DNA enters the cell 
it appears to take control of the metabolic processes, turning them 
to the synthesis of components of the virus. After about 12 
minutes under standard conditions the first of the new brood of 
virus has made its appearance inside the cell, and at 25 minutes 
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the bacterium bursts, liberating about 200 new virus particles. 
The essential features are the disappearance of virus as such as 
soon as infection is initiated (the eclipse phase) and the produc- 
tion of virus components before any new infectious virus is pro- 
duced. 

In animal viruses a somewhat similar process takes place, al- 
though animal viruses differ from bacterial viruses in being, as a 
rule, liberated progressively from the infected cell instead of in a 
single explosive burst. An eclipse phase is usually recognizable, 
and in a number of instances components or incomplete virus par- 
ticles may be detected before any new complete virus is produced. 
In this eclipse phase lies an essential difference between multipli- 
cation of bacteria and other larger organisms on the one hand 
and viruses on the other. Bacteria multiply by elongating and 
then dividing into two, but one can always point out something as 
being "the organism." Viruses, when they enter a cell, lose all 
identity except that of the chemical substance, nucleic acid, which 
determines their continuity. This proceeds to direct the synthesis 
of fresh virus particles, such as initiated the infection of the cell. 
With a number of the smaller viruses it has proved possible to 
infect cells by means of nucleic acid alone. The function of the 
protein part of the virus seems to be partly to protect the delicate 
nucleic acid and partly to ensure an effective contact between the 
virus and an appropriate cell. 

In general, the natural history of a virus is determined by the 
fundamental requirement that multiplication can take place only 
within the living cells of a susceptible host. For a virus species 
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to survive there must be (1) a means by which virus units can 
reach susceptible cells; (2) multiplication within these cells; and 
(3) liberation of virus into the environment. The details of the 
means by which these requirements are fulfilled vary widely from 
one virus to another. During an influenza epidemic, spread occurs 
directly from infected to uninfected persons by transfer of air- 
borne droplets, Multiplication occurs in the cells lining the air 
passages, and reliberation into the environment is almost auto- 
matic. Polio virus is liberated in the intestine; its spread among 
children probably depends mainly on minor fecal contamination, 
particularly of fingers. Yellow fever is spread in totally different 
fashion, by the bite of certain mosquitoes. The virus passes in 
the blood to the liver and other susceptible tissues and, after 
multiplication, is reliberated into the blood, where it is available 
to infect fresh mosquitoes, Inside the mosquito, multiplication 
in the insect’s cells is necessary before the virus passes to the sali- 
vary glands, making the mosquito infectious for its next victim, 
The virus of simple herpes of the lips normally produces initial 
infection in children at an early age, giving rise to vesicles of the 
mouth and lips. The infection is apparently overcome within a 
week or two but in fact persists in the local tissues probably for 
life. Under various stimuli, particularly fever, it is activated, 
producing the well-known cold sore, from whose contents the virus 
is set free and is available again for the infection of young chil- 
dren. 

In the laboratory, viruses can produce a relatively wide range 
of mutant strains; ż¿.e., groups having an inheritable variation in 
one or other property. Mutation is probably important in de- 
termining changes in the virulence of certain virus diseases over 
the years. The influenza viruses have been found to be under- 
going continual change in their antigenic pattern since they were 
first isolated, in 1933. (The extreme virulence of influenza in 
the years 1918-19 was presumably due to the appearance at that 
time of a mutant or series of mutants.) Furthermore, recom- 
bination of genetic characters can be demonstrated in a number 
of virus types: With bacterial viruses and influenza viruses double 
infections with two related but distinct strains can give rise to 
progeny showing some of the characters of each parent. (See 
also Herepity: Heredity in Bacteria and Viruses.) 

When a virus responsible for human disease has to be handled 
in the laboratory, it is usually necessary to adapt it to some con- 
venient host material; e.g., the chick embryo or tissue culture. 
By the time the virus has developed a high virulence for the new 
host, it has often lost much of its virulence for its natural host. 
Such strains are said to be attenuated. They will often retain the 
power to immunize a man or animal against the natural disease, 
and these modified viruses are used as so-called living virus vac- 
cines. 

Human Virus Diseases.—The contribution of virus diseases to 
human misfortune is a large one. The more important diseases 
may be arranged as follows: 

1. Major epidemic diseases: smallpox and yellow fever. 

2. The common specific infectious diseases: measles, German 
measles (rubella), mumps, chicken pox (with its variant form 
herpes zoster, or shingles), infantile paralysis, and, in tropical and 
subtropical countries, dengue. 

3. Common minor infections: colds, influenza A and B, and 
other mild or moderately severe respiratory infections. 

4. Rarer infections, mostly derived from animals; rabies, sev- 
eral forms of encephalitis, and a number of less important dis- 
eases, 

Two important methods for the isolation of viruses responsible 
for human disease were developed soon after World War II; in- 
jection into newborn mice and the use of tissue cultures of human 
or monkey cells, Both uncovered an unexpectedly large range of 
viruses, most of which produce only trivial or unrecognizable 
illness. The human intestine and the human respiratory tract are 
now known to harbour on occasion viruses almost as diverse as 
their bacterial inhabitants. 

A number of agents causing sore throats, feverish colds, bron- 
chitis, and even bronchopneumonia were discovered in the 1950s. 
These proved to belong to several different virus families. In 
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1960 methods were published for growing in tissue cultures a 
number of viruses causing common colds in adults. The viruses 
of measles, chicken pox, and rubella were also grown. All of these 
produce characteristic effects in cultures of human or other cells. 

Immunization, Interference, and Chemotherapy.—It has 
been common knowledge for centuries that second attacks of small- 
pox or measles are virtually unknown. These are typical virus 
diseases, and there are many others that are also followed by a 
long-lasting immunity, Since the days of Edward Jenner attempts 
had been made to find a safe means of producing a similar effective 
immunity against the important infectious diseases. Jenner used 
cowpox virus to protect against what is now known to be a closely 
related disease (smallpox), and his name for the process of arti- 
ficial infection, vaccination, has come into general use for all 
processes of this type. A basically similar use of an attenuated 
living virus is seen in vaccination against yellow fever, developed 
about 1937 by Max Theiler and H. K. Smith. An injection of 
the vaccine provokes what is essentially a symptomless attack of 
yellow fever, with subsequent immunity lasting several years. The 
live (Sabin) vaccine against poliomyelitis is another example. 

A second method of artificial immunization depends on the use 
of killed vaccines, The virus is grown in some suitable fashion, 
usually in chick embryos or in tissue culture, and then killed with 
formalin, ultraviolet light, or some other agent. Such vaccines 
have been used successfully against influenza. The Salk vaccine 
against poliomyelitis is of this type. 

Virus diseases of domestic animals are common and of great 
economic importance. Living virus vaccines are extensively used 
against the following diseases: rinderpest in cattle, swine fever 
(hog cholera), rabies and distemper in dogs, and fowl pox, in- 
fectious laryngotracheitis, and Newcastle disease in fowls. Killed 
vaccines against rabies and distemper are also in use. 

In 1957 A. Isaacs and J. Lindenmann described a hitherto un- 
detected mechanism whereby virus infections of animals may be 
naturally halted. A protein called interferon is produced and 
liberated by cells under the stimulus particularly of dead or dam- 
aged virus. This alters the chemical processes within the cell in 
such a way that they become unsuitable for virus growth. Inter- 
feron production is called forth much more rapidly than are anti- 
bodies, the long-term defense against invading organisms. Unlike 
antibodies, interferon is effective not only against the virus that 
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evokes it but against many other, often unrelated, viruses. It 
appears, however, that interferon made in the cells of one animal 
is as a rule highly effective only in the tissue of the same species, 
The importance of interferon as a mechanism for the natural halt- 
ing of virus infections is undoubted, and attempts have been made 
to prepare and purify it artificially for use in the treatment of virus 
diseases. (See also IMMUNITY AND IMMUNIZATION : Immunity to 
Virus Infections.) 

Antibiotics and synthetic chemicals have proved of little value 
against viruses. Some hope as regards typical viruses arose in 
1962 when H. E. Kaufman showed that infections of the eye by 
herpes and vaccinia were benefited by certain chemicals. These 
appeared to inhibit virus growth by making the virus incorporate 
an abnormal constituent into its nucleic acid, which then became 
useless for multiplication. 

In 1963 a substance, N-methyl-isatin-8-thiosemicarbazone, was 
shown by D. J. Bauer and co-workers to have prophylactic value 
when given to smallpox contacts in India. 

It has been stated that a number of antibiotics are effective 
against the "viruses" of the psittacosis-trachoma group. It is now 
generally agreed, however, that these organisms should be classified 
with bacteria rather than with viruses. 

Plant Viruses.—Virus diseases of plants are widespread, and 
many of them cause economic loss, It is hardly too much to say 
that the whole organization of the potato industry is conditioned 
by the necessity for minimizing virus diseases. For more than a 
century it has been known that if a farmer in England continued 
to use his own seed potatoes for successive crops, degeneration 
progressed gradually until the great majority of the plants were 
malformed and stunted. If, however, new seed was obtained every 
second or third year from certain regions of Scotland, satisfactory 
crops resulted. Research showed that degeneration results from 
the accumulation of virus diseases, transmitted by aphids either 
from other potato plants or from associated plants of other species. 
Similarly, in every potato-growing country it is necessary to find 
areas for seed production where, because of climatic or other con- 
ditions, aphids are absent or ineffective in transmitting disease. 
Among other important crop diseases caused by viruses are spotted 
wilt of tomato, tobacco mosaic, leaf curl of cotton in the Sudan, 
and swollen shoot disease of cacao. 

Prevention of plant virus disease is based on (1) development 
of resistant varieties and (2) pre- 
venting infection, usually by an 
attack on the insects that carry 
the virus. Different varieties of 
a given plant species often show 
sharp differences in their response 
to virus infection, and it may be 
possible to breed resistant strains 
that maintain the economically 
valuable characters of the spe- 
cies. 

There is nothing in plants to 
correspond to immunity in ani- 
mals, Laboratory experiments 
have shown that in some in- 
stances it is possible to protect a 
plant against severe virus disease 
by inducing a continuing infec- 
tion with a mild strain of the 
same virus, but the principle has 
no practical application. 

The most important approach 
to prevention depends on the fact 
that a large proportion of plant 
viruses are spread from infected 
to healthy plants by insects. In- 
fection of cultivated plants can 
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be prevented either by eliminat- 
ing the plants that provide the 
source of infection or by destroy- 
ing the insect vectors. There 
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FIG. 6,.—PLAQUE FORMATION BY PHAGE, THE DARK ''HOLES'' ARE PLAQUES 
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THAT COAT THE PETRI DISH (ACTUAL SIZE ABOUT 4 IN.) 


are many instances where weeds or garden flowers have been 
shown to be carriers of a virus harmful to crop plants; e.g., in 
Australia dahlias are important carriers of tomato spotted-wilt 
virus. Removal of such carrier plants from the vicinity of the 
crop may prevent the introduction of disease. Destruction of the 
insect transporter will, of course, serve equally effectively, and, 
with the development of modern insecticides, this is becoming a 
more practical and effective procedure. (See also INsECT:; Injury 
to Plants: Transmission of Plant Diseases; PLANT DISEASES: 
Causes: Viruses.) 

Bacterial Viruses (Bacteriophages).—Virus infection is ex- 
tremely common among bacteria. A large proportion of labora- 
tory strains of intestinal bacteria and staphylococci carry low- 
grade viruses (first called by F. H. d'Hérelle “bacteriophages”) 
that, as a rule, cause little visible effect. If a filtrate from sewage 
is mixed with a pure culture of a suitable dysentery bacillus, the 
bacterial viruses present will multiply actively at the expense of 
the dysentery bacilli. The initial turbid culture after a few hours 
becomes transparent: the bacilli have vanished. In plate cultures 
of bacteria, virus action is shown by the appearance of clear areas 
(plaques), each a localized "epidemic" of bacteriophagy. 

Early hopes that bacterial infections might be cut short by the 
action of appropriate bacterial viruses have not been fulfilled. 
The bacterial viruses, however, are of particular interest to biolo- 
gists on account of the technical facility with which their activities 
can be studied, Extensive investigations using all the newer physi- 
cal and chemical techniques have resulted in the acquisition of 
more detailed knowledge of the functioning of a bacterial virus 
than of any other biological unit, 

(See also BACTERIA.) 

Relation of Viruses to Cancer.—Viruses can be obtained 
from many types of malignant tumours in domestic fowls. A virus 
of rabbits produces skin growths that not infrequently develop into 
true cancers. Mice of certain strains prone to mammary cancer 
secrete in their milk a virus that can confer the tendency to de- 
velop mammary cancer on suckling mice that would not otherwise 
become cancerous. 

The polyoma virus, which is extremely common in mice and 
normally causes them no trouble at all, can be grown in tissue cul- 
tures; when quantities of the virus are then given to newborn 
mice or very young animals of some other species, the result is the 
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appearance of quite a range of different kinds of cancers. It will 
also cause mouse cells in tissue cultures to become cancerous. A 
number of other viruses will cause leukemia (a cancerous condi- 
tion of blood-forming organs) in mice. The viruses causing cancer 
belong to several different families. In every case the production 
of cancer is thought to be a by-product of the virus’ growth, de- 
pending on some unusual set of circumstances: potentially cancer- 
causing viruses are normally harmless. 

It has now been discovered that when cancer in an animal 
follows injection of polyoma or certain other viruses, it may be 
impossible to detect any infectious virus in the cancer, Never- 
theless, some part of the virus or virus-associated protein may be 
demonstrable; it is not yet known what part this may play in 
causing or perpetuating the growth of the cancer. The relation 
of viruses to human cancer remains conjectural. What seems cer- 
tain is that even if viruses play an important role in some cancers, 
that does not mean that they do so in all or that cancer is an in- 
fectious disease in the ordinary sense. (See also CANCER RE- 
SEARCH: The Oncogenic Viruses; MEDICAL RESEARCH: Cancer 
Research.) 

For detailed information on animal viruses see articles on par- 
ticular diseases; e.g., Corp, Common; RINDERPEST; SMALLPOX, 
For plant viruses see articles on particular plants; e.g., PEACH; 
Topacco. See also references under “Viruses” in the Index. 

BisLrocnAPHY.—S, E. Luria, General Virology (1954) ; T. M. Rivers, 
Viral and Rickettsial Infections of Man, 4th ed. rev. by F. L. Horsfall 
and I, Tamm (1965); F. M. Burnet and W. M. Stanley (eds.), The 
Viruses, 3 vol. (1959) ; K. M. Smith, Viruses (1962) ; A. P. Waterson, 
Introduction to Animal Virology (1961) ; C. H. Andrewes, Viruses of 
Vertebrates (1964). Original work appears in a variety of journals, of 
which Virology (New York) and Archiv fiir Virusforschung (Vienna) 
are confined to the field. Annual reviews are Advances in Virus Re- 
search (New York) and Progress in Medical Virology (Basel). 

(F. M. Br.; C. H. As.; X.) 

VIS (Italian Lissa), a Yugoslav island in the Adriatic sea, 
lies 29 mi. S.S.W. of Split and is the outermost island of the 
Dalmatian archipelago. Area 33 sq.mi, Pop. (1961) 6,798. The 
highest point is Mt. Hum (1,926 ft.) in the southwest. Part 
of the island is forested, mostly with Mediterranean pines and 
oaks. Palms, orange trees, aloes and eucalypti also flourish, and 
on the fertile central plain vineyards produce some of the best- 
known Dalmatian wine. The Croat inhabitants also earn their 
livelihood by sardine fishing, fish canning and the distillation of 
rosemary oil. 

The town contains the Delupis palace of the old Venetian counts 
Gariboldi, the former residence of the English governor and the 
Franciscan monastery of the Friars Minor. A little to the west 
are the ruins of the ancient Greek colony of Issa. 

Issa was founded by Dionysius the Elder of Syracuse in 390 
B.c. and peopled from Lesbos, the Issa of the Aegean. During 
the First Punic War (265-241 s.c.) the Issaeans with their beaked 
ships helped the Roman Gaius Duilius; and the great republic, 
having defended their island against the attacks of Agron of 
Illyria and his queen Teuta, again found the Issaeans useful allies 
in the war against Philip V of Macedonia (c. 215-211 m.c.). In 
the Roman civil war (49-45 ».c.), being on the side of Pompey, 
Issa lost its independence. In the middle ages it was under the 
rule of Byzantium, Croatian kings and Venice. During the Na- 
poleonic Wars the French held Vis until 1811. 

Two naval actions were fought near the island in modern times. 
The first was fought on March 13, 1811, between a French squad- 
ron, including Venetian men-of-war, and a small British force 
under Capt. (afterward Sir) William Hoste. The French captain, 
imitating Lord Nelson's method of attack at Trafalgar, brought 
his ships down at an angle from windward in two parallel lines. 
However, as they tried to overtake, one line got in the other's 
way. Both squadrons then turned and the Franco-Venetians, 
falling into great confusion, were defeated. h 

The second battle was fought between the Austrian and Italian 
navies on July 20, 1866. It was. the first battle to be fought by 
modern ironclad steam fleets. The island, then belonging to the 
Austrians, was being attacked by an Italian squadron under Adm, 
C. Persano when an Austrian force arrived under Adm. Wilhelm 
von Tegetthoff. Persano arranged his ships in single line ahead, 
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stretching for more than 2 mi., but allowed a gap to appear. The 
Austrian squadron, attacking in three divisions, withheld their fire 
until within 300 yd. and then broke through the gap in the Italian 
line. The Austrian flagship “Ferdinand Max” rammed and sank 
the “Re d'Italia," the Italian “Palestro” blew up and by midday 
the Italians were in retreat. 

From 1918 Vis belonged to Yugoslavia. Occupied in World 
War II by the Italians, but liberated in 1943 by Yugoslav parti- 
sans, it became the seat of the partisan supreme command, a base 
for joint operations with Allied commandos and a haven for dam- 
aged U.S. bombers. (V. DE.) 

VISAYAN ISLANDS, the central group of seven large and 
several hundred small islands of the Philippines. Northernmost, 
the three small islands (Tablas, Romblon, and Sibuyan) form the 
province of Romblon. Then, southward, come the islands of Pa- 
nay with four provinces and Negros with two. Eastward are the 
island provinces of Cebu, Bohol, Masbate, Leyte, and Samar. Pop. 
(1960) 8,109,702; area about 23,582 sq.mi. Negros, Panay, and 
the Romblon group sometimes are referred to as the Western 
Visayas, the others comprising the Eastern Visayas. Visayans all 
speak related dialects of the Visayan language. See also PHILIP- 
PINES, REPUBLIC OF THE, (J. E. Sr.) 

VISBY, the only town of the Swedish island of Gotland in the 
Baltic, lies on the island’s west coast. Pop. (1960) 15,626. Its 
name, once considered to be derived from vi, “place of sacrifice,” 
has been interpreted as originating from vis or ves, “rich in 
water,” referring to the plentiful supply of fresh water. 

The medieval section is surrounded by a 2-mi, (3.2-km.)-long 
wall, for the most part well preserved, with about 50 towers. 
Kruttornet, a tower at the entrance to the medieval harbour, dates 
from the 12th century. The wall, built in about the mid-13th cen- 
tury and heightened and strengthened about 1300, forms an irregu- 
lar half circle, with the straight portion toward the sea. Several 
streets are lined by tall merchants’ houses of limestone (13th and 
14th centuries); best preserved is Gamla Apoteket (the old 
apothecary shop), from c. 1300, Some houses are built on arches 
spanning the narrow streets, and among half-timbered and timber 
houses (17th century) is the Burmeister house (1652), with its 
unique wall and roof paintings. On the periphery of the medieval 
town are picturesque wooden houses dating from the 18th and 
19th centuries. 

In medieval times there were at least a dozen churches within 
the walls, and two outside. Only one of them, St. Maria, that of 
the German merchants, is still in use; though the others have lain 
in ruins for centuries, their charm has made Visby a famous tourist 
attraction. Nearly all the churches show evidence of additions at 
various periods (no less than seven in the case of St. Clemens), 
and most bear the stamp of a German-influenced, transitional style 
between Romanesque and Gothic. The medieval town remains the 
site of modern Visby's commercial and administrative centre, 
Since the Middle Ages the harbour has been moved southward but 
is still adjacent to the old town. Between the medieval town and 
the more modern section, which began to extend beyond the walls 
toward the end of the 19th century, is a broad green belt. In the 
outlying parts are residential districts, army barracks, and indus- 
trial concerns. 

Visby has steamer services to Nynäshamn, Oskarshamn, and 
Västervik. There are air connections with Stockholm, Malmö, and 
Norrkóping and bus services to various parts of Gotland. 

Because it is the seat of the governor of Gotland län (county) 
and a bishop's see, the town’s population is largely engaged in ad- 
ministrative service, but industry, trade, and handicrafts are the 
main forms of livelihood. Exports from the harbour consist 
mainly of agricultural and market-gardening produce, with Stock- 
holm as the chief destination. 

History.—About 2000 B.c. Visby was a Stone Age settlement 
peopled by seal hunters and fishermen. The medieval town prob- 
ably developed from a harbour used by travelers from the interior 
of Gotland. In the 12th century it began to attract foreign mer- 
chants, first the Germans, who were drawn by the Gotlanders’ 

profitable trade with Europe. Visby became increasingly German 
in character and was associated closely with Lübeck and other 
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Hanseatic towns. It reached its zenith in the 13th century, when 
it had its own code of laws and minted its own coins (see Gor. 
LAND). By the beginning of the 14th century it had begun to 
decline, and after the conquest of Gotland by the Danish king 
Valdemar IV (1361), it lost its importance in international trade, 
It remained a small town of fewer than 10,000 people until the 
20th century. (G. Sv.) 

VISCHER, the name of a German family of sculptors and 
brass-founders working in Nürnberg in the 15th and 16th centuries, 
The first of these craftsmen, HERMANN the Elder, was possibly of 
north German origin but acquired citizenship in Nürnberg in 1453 
when he established the foundry that was to become famous 
throughout Germany. A baptismal font in the Stadtkirche of 
Wittenberg (1457) is signed by Hermann, who was buried in 
Nürnberg on Jan. 13, 1488. 

His son, PETER the Elder, the most celebrated member of the 
family, was born c. 1460 in Nürnberg and died there on Jan. 7, 
1529. He was both artist and craftsman, and under his care the 
foundry achieved a virtual monopoly in Germany for the produc- 
tion of monumental brasswork and bronzework, attracting patrons 
from as far away as Poland, Bohemia, Hungary, and Switzerland. 
Peter had the help of his five sons: HERMANN the Younger (c. 
1486-1517); PETER the Younger (1487-1528); Hans (d. 1550, 
Leipzig); JAKoB (of whom little is known) ; and PAuLus (d. 1531, 
Mainz). 

Peter the Elder's best-known works are the tomb of Archbishop 
Ernst von Sachsen in Magdeburg Cathedral (1494-95)—his first 
masterpiece; the shrine of St. Sebald in the Sebalduskirche in 
Nürnberg (planned in 1488, executed between 1508 and 1519); 
and the colossal bronze figures of Theodoric and King Arthur 
(1513) made for the tomb planned by the emperor Maximilian I 
(d. 1519) during his own lifetime (Hofkirche, Innsbruck). Of 
these the most remarkable is the shrine of St. Sebald, into which 
Peter the Elder incorporated his own portrait, complete with 
leather apron and tools of the craft, Although essentially Gothic 
in structure with its slender columns and tall pinnacles, the shrine 
reveals the transition to Renaissance in matters of detail. Her- 
mann the Younger was in Italy in 1515, and Peter the Younger 
came under the influence of north Italian art: much of the Ital- 
ianate detail at the base of the shrine is probably due to the col- 
laboration of these two sons. 

On the death of Peter the Elder the workshop was inherited 
by Paulus, who preferred to work in Mainz and so transferred his 
inheritance to Hans, After the latter's death in 1550 the activity 
of this very prolific workshop came to an end. 

See S. Meller, Peter Vischer d. A, und seine Werkstatt (1925); H. 
Stafski, Der jüngere Peter Vischer (1962). 

VISCHER, FRIEDRICH THEODOR (1807-1887), Ger- 
man writer and professor, whose Hegelian theories of aesthetics 
had great influence, was born at Ludwigsburg, June 30, 1807. 
After studying at Tübingen, he became a lecturer there in 1835 and 
was made professor in 1844 but was suspended for two years as à 
result of a characteristically outspoken inaugural address. Dur- 
ing this time he began Asthetik oder Wissenschaft des Schónen, 
finally completed in six volumes (1846-58), his most considerable 
work as philosopher and critic, which revealed industry and erudi- 
tion rather than originality but contained much valuable material. 
In 1855 he became professor at Zürich but returned to Germany 
in 1866 and was again made professor at Tübingen. This was 
combined with a post at the Stuttgart Polytechnic, which continued 
after the termination of his professorship in 1869. He died at 
Gmunden, Aus., Sept. 14, 1887. 

As well as writings on aesthetics, and critical essays collected 
in Kritische Günge (1844) and Altes und Neues (1881), Vischer 
wrote a popular novel, Auch Einer (1879; Eng. trans., The Humour 
of Germany, 1892), a satirical tragicomedy which reveals robust 
humour and interest in philosophy; a critical study of Goethe's 
Faust (1875); a parody of Faust, under the pseudonym Mystifi- 
zinski; and many poems. 

BrsLrocmAPHY.— TT. Klaiber, F. T. Vischer (1920); H. Glockner, 


Vischer und das 19. Jahrhundert (1931) ; E. Volhard, Zwischen Hegel 
und Nietzsche. Der üsthetiker F. T. Vischer (1932). 
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VISCONTI, a family of great importance in the medieval his- 
tory of Milan (q.v.), and so in that of all northwestern Italy. 

Belonging originally to the middle rank of feudal nobility, the 
family probably attained the hereditary office of viscount of Milan 
early in the 11th century. Its ascendancy was prepared by OT- 
TONE VISCONTI (12072-1295), canon of Desio, who was appointed 
archbishop of Milan by Pope Urban IV in 1262. Because of his 
attachment to the Ghibelline Party (see GuELPHS AND GHIBEL- 
LINES), he was excluded from the city by the predominant family 
of Della Torre until he defeated the latter.at the Battle of Desio 
in 1277. Claiming to exercise the old temporal powers of the 
archbishops of Milan, he gradually transferred them to his grand- 
nephew MATTEO I (c. 1250-1322), on whom the office of captain 
of the people was conferred in 1287, In 1294 the German king 
Adolf of Nassau made Matteo imperial vicar of Milan, a normal 
stage in the formation of a signoria, or personal lordship (see 
Iraty: History). This vicariate was renewed by the Holy Roman 
emperor Henry VII, under whose protection Matteo returned to 
Milan in 1310 after a period of exile enforced by a Guelph victory 
in 1302. 

Under Matteo and his successors—his son GALEAzzo I (c. 1277- 
1328), Galeazzo's son Azzo (1302-1339), and two of Matteo's 
younger sons, Lucuino, (1292-1349) and Archbishop GIOVANNI 
(1290-1354), who ruled jointly from 1339 to 1349—the dynasty 
consolidated its power. The grant of the imperial vicariate was 
renewed, and the title of signore, conferred for life, became heredi- 
tary in the family in 1349.. These rulers bound the fortunes of 
Milan to the dynasty by securing the submission to their personal 
rule of many cities of Lombardy and of eastern Piedmont. This 
unifying process, already foreshadowed by the Della Torre, was 
carried on by Matteo as the leader of the Ghibelline forces in the 
region. It suffered a check in the 1320s, when Pope John XXII's 
crusade against the Ghibelline supporters of the emperor Louis IV 
was directed particularly against the Visconti, whom he excom- 
municated on charges of heresy and witchcraft. The failure of 
the papal campaign left the field clear for renewed expansion under 
Azzo and Luchino, culminating under Archbishop Giovanni, who 
temporarily annexed Bologna (1350) and Genoa (1353). By ap- 
propriating large and well-administered private estates in newly 
acquired territories, the Visconti confirmed their hold on the cities. 
Both Azzo and Luchino enjoyed the reputation of able rulers who 
cared for the prosperity of their subjects; but they were ruthless 
with disturbing elements, and Azzo was suspected of responsibility 
for the death, in 1329, of his uncle Marco, who had been a most 
successful condottiere. 

After Archbishop Giovanni's death (1354), the Visconti domin- 
ions were shared between the three sons of his brother Stefano (d. 
1327): Marreo II (c. 1319-1355), who was quickly eliminated by 
his brothers; BERNABO (1323-1385), who ruled the eastern area 
from Milan; and Gareazzo II (c. 1321-1378), who lived at Pavia 
and founded the university there. Bernabó and Galeazzo, though 
they ruled independently of one another, yet pursued a closely 
coordinated policy; and the natural prolongation of the interests 
of their dominions into Emilia, Tuscany, and Liguria involved 
them in all the Italian wars of the time, mainly in conflict with 
Florence and with the popes. Galeazzo’s son and daughter, Gian 
Galeazzo (see below) and Violante, were married, respectively, to 
Isabella of France (King John II's daughter) and to Lionel of 
Clarence (a son of Edward III of England); and several of 
Bernabd’s numerous children were married into German princely 
families. Galeazzo patronized scholars and artists, including 
Petrarch; Bernabó played the more prominent part in politics. 

When Galeazzo died, his son Gran Gareazzo (1351-1402) suc- 
ceeded him, Bernabò then aspired to unite all the Visconti do- 
minions in his own hands; but it was Gian Galeazzo who achieved 
this, helped by the unpopularity of the taxes by which Bernabò 
financed his wars. Bernabò, captured in 1385, died in prison. 

Gian Galeazzo, the most. powerful of the Visconti, overthrew 
the Della Scala of Verona in 1387, gaining the greater part of the 
Trevisan Mark; he also took Padua from the Carraresi in 1388 
but lost it again in 1390. The German king Wenceslas, in return 
for cash, made him a hereditary prince of the Holy Roman Em- 
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pire, with the titles of duke of Milan (1395) and count of Pavia 
(1396). Pisa and Siena accepted Gian Galeazzo’s lordship in 
1399; Perugia and other Umbrian towns submitted to him in 1400; 
and he captured Bologna in 1402. A secluded and unapproachable 
man, he controlled the most powerful military forces in Italy and 
was believed to be aiming at the dominion of the whole peninsula, 
with the title of king. By careful and efficient rule, backed by the 
ducal title, he hoped to at least transform his congeries of separate 
cities into a unified state under a central government, a work that 
Bernabó had already begun; and he encouraged the training of 
government officials at the University of Pavia. Three months 
after his capture of Bologna, however, when his armies were 
mustered for an attack on Florence, he died of the plague. His 
external policy had strained the resources of his dominions. 

All Gian Galeazzo's conquests were lost under his elder son, 
the incompetent and morbidly cruel GiovANNI Maria (1388- 
1412). Moreover, the government, without adequate resources, 
was unable to retain many Lombard cities, where local families 
or condottieri seized control. On the assassination of Giovanni 
Maria, his brother FrLiPPo Marta (1392-1447), hitherto count of 
Pavia, succeeded to the duchy. By a politic marriage, he acquired 
a fortune and an army, with which he reconstructed the Lombard 
dominions and the system of government of the dynasty, From 
1423 to his death, he was engaged in war against Florence and 
Venice, losing to the latter city the towns of Brescia and Bergamo. 
Suspicious and arbitrary, he dominated Italian affairs. 

The achievement of the Visconti rested primarily on the pre- 
eminence of Milan among the cities of Lombardy; and the expan- 
sion of their power reflected in large part the interests of the 
Milanese civic aristocracy, whose commercial activities they sup- 
ported and whom they employed in the government of their do- 
minion. The Visconti created the "councils" and the central 
financial office—supramunicipal institutions working on fixed or- 
ders but subject to the will of the prince—which survived in Lom- 
bardy till 1786. Their state dissolved on the death of Filippo 
Maria without male heir in 1447; but it was restored, after the 
short-lived “Ambrosian Republic," by Francesco Sforza (see 
SromzA), husband of Filippo Maria’s daughter BIANCA MARIA 
(1425-68). The later claims of Louis XII and Francis I of France 
to the duchy of Milan were based on the marriage of Gian 
Galeazzo's daughter VALENTINA (1366-1408) to their ancestor 
Louis de France, duc d'Orléans. 

BrstiocrarHy.—P. Giovio, Vite duodecim Vicecomitum (1549) ; D. 
Muir, History of Milan Under the Visconti (1924) ; D. M. Bueno de 
Mesquita, Giangaleazzo Visconti (1941). (D. M. B. pe M.) 

VISCONTI-VENOSTA, EMILIO, Marcuese (1829- 
1914), Italian statesman whose adjustment of his country's for- 
eign policy helped his successors to choose the most profitable 
course to pursue in World War I. He was born in Milan, under 
Austrian rule, on Jan. 22, 1829. Disabused of Mazzinian ideology 
by the failure of the Milanese insurrection of 1853, he still con- 
tinued to work against the Austrians, but had to flee to Piedmont 
in 1859. He served Sardinia-Piedmont as a diplomat during the 
wars of 1859-60, which led to the unification of the Kingdom of 
Italy in 1861, and entered the Turin Parliament. Appointed sec- 
retary to the ministry of foreign affairs in 1862, he became minis- 
ter himself in March 1863, under Marco Minghetti. He fell from 
office with Minghetti in September 1864, as the king, Victor Em- 
manuel II, objected to their compromise with France on the 
Roman question (see MiNcHETTI, Marco). Sent as ambassador 
to Turkey in March 1866, he was recalled to be foreign minister 
again in June, under Bettino Ricasoli. The poor performance of 
the Italians in the Seven Weeks’ War (g.v.) frustrated his hope 
of obtaining the Trentino as well as Venetia from Austria, and 
the government fell in April 1867. 

Visconti-Venosta was foreign minister again from December 
1869 to March 1876, under Giovanni Lanza (till June 1873) and 
then under Minghetti; his major concern was the Italian occupa- 
tion of Rome (1870). There followed a long period of rule mainly 
by the left (Agostino Depretis and Francesco Crispi), during which 
Visconti-Venosta, a man of the right, was out of office. 

In July 1896, after the disastrous collapse of Crispi's Ethiopian 
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War, Visconti-Venosta was appointed foreign minister under the 
marchese di Rudini. His first task was to improve relations with 
France, so as to reduce Italy's dependence on Germany and Aus- 
tria-Hungary under the Triple Alliance, which the left had made. 
He negotiated the agreement of 1896, securing French recogni- 
tion of the rights of the Italian population in Tunisia in return 
for Italian assent to the French protectorate there. 

Having left office in May 1898, he resumed the foreign ministry 
in May 1899, under Luigi Pelloux, and retained it under Giuseppe 
Saracco (June 1900-February 1901). Pursuing his policy of 
rapprochement with France, he paved the way for the agreement 
of 1902, whereby France and Italy gave one another a free hand 
in Morocco and in Libya respectively. He was Italian delegate 
at the Algeciras Conference (g.v.) on Morocco in 1906. 

Visconti-Venosta died in Rome on Nov. 24, 1914. He had seen 
the fruits of his work in the conquest of Libya through the Italo- 
Turkish War of 1911-12. His French policy contributed to Italy’s 
eventual entry into World War I against the other partners of the 
Triple Alliance. 

VISCOSITY is manifested in the resistance of a fluid to flow, 
When a fluid (liquid or gas) is set in motion and then left to itself, 
it comes to rest through internal friction which tends to resist the 
sliding of one part of the fluid over another. This internal fric- 
tion is known as viscosity. If motion is maintained by any sys- 
tem of forces the viscosity of the fluid tends to oppose the flow 
and leads to dissipation of energy as heat, just as does friction be- 
tween solid bodies (see FRICTION). 

Coefficient of Viscosity.—Consider the movement of a liquid 
between parallel plates A and B (fig. 1), at distance d apart, 
B being at rest while A moves with constant velocity v that is 
communicated to the liquid. With normal fluids the velocity 

of any given layer will be pro- 
A. portional to the distance from B, 
as indicated by the length of 


sns d the arrows, to produce a velocity 
RENTS d gradient v/d, the rate of change 
— of the shear strain (see ME- 
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FIG. 1.—REPRESENTATION OF LAM- Internal Friction; MATERIALS, 
INAR FLOW STRENGTH oF: Elasticity), A 


force proportional to the area of 
the plates is required to keep A in steady motion; with normal 
liquids this force is also proportional to the velocity gradient. 
For liquids known as lyophilic suspensions (e.g., gelatin solutions) 
proportionality to velocity gradient generally fails to hold. 
Liquids such as paints have flow properties that depend on their 
recent mechanical history; for instance, on the time interval since 
they were stirred. 

Normal liquids (e.g., water, alcohol, and benzene) show shear- 
ing force proportional to velocity gradient. They are called New- 
tonian fluids, this property having been predicted theoretically by 
Sir Isaac Newton. The viscous behaviour of gases is Newtonian; 
non-Newtonian materials include lyophilic suspensions and metals 
(in general). 

Any fluid is characterized by its coefficient of viscosity, defined 
as the shearing force per unit area between parallel planes (as in 
fig. 1) when the velocity gradient is unity. It is thus a force di- 
vided by an area and by a velocity gradient ML-1T- (see Dī- 
MENSIONAL ÁNALYSIS). A common unit of viscosity is called the 
poise, after J. L. M. Poiseuille. For such easily flowing liquids as 
water the centipoise (0.01 poise) is often used. The viscosity of 
the very viscous fluid glycerin is about 15 poise (1,500 centipoise), 
of castor oil about 10 poise, of olive oil a little less than 1 poise, 
of water about 1 centipoise, of air 0.018 centipoise, all at 20° C. 


Viscosities of Pure Liquids in Centipoises at 20°C, Unless Otherwise Stated 


Water at 0° 1.7921 Ethyl alcohol d 1.200 
Water at 10° 1.3077 || Carbon tetrachloride 0.975 
Water at 20° 1.0050 | Benzene . . 0.654 
Water at 50° 0.5494 — | Methyl alcohol . 0:596 
Water at 100* 02838 | Toluene. . 0.590 
SEE HELME val 1.2514 — | Carbon disulfide 0:376 
Sulfuric acid, 100% . 25.4 Ether . : 0.245 
Aniline i 447 Mercury 1.55 
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Fluidity is defined as the reciprocal of the viscosity, the unit 
being a reciprocal poise, the rhe (from the Greek rhein, “flow”), 
Viscosity ņ divided by density p yields another useful value called 
the kinematic viscosity v = 7/p. Thus, although the viscosity 
of air is lower than that of water, stirred air comes to rest much 
sooner than water similarly stirred; the kinematic viscosities of 
air and water are 0.162 and 0.0101 in cgs units. In the same unit 
(called a stoke after G. G. Stokes), the kinematic viscosity of 
mercury is 0.00115. The critical velocity at which laminar flow 
breaks down and becomes turbulent is proportional to the kine- 
matic viscosity. 

Measurement.—For simple measurement of viscosity, laminar 
(rather than turbulent) conditions are required. Such conditions 
exist in the moderate flow of a fluid through a capillary tube, in 
which the velocity of coaxial cylindrical sheets takes up a parabolic 
distribution (fig. 2) being zero at the wall; or in the motion be- 
tween two coaxial metal cylin- 
ders. In fig. 3 the inner cylinder 
is shown at rest and the outer is 
rotating, the velocities being 
shown by the lengths of the ar- 
rows. 

The empirical laws governing 
the flow of a viscous liquid 
through a fine tube were reported 
by Poiseuille (1842), a physician interested in the flow of blood 
through capillaries. He found that the volume V passing through 
the tube in unit time was proportional to the difference of pressure 
at the two ends of the tube; to the fourth power of the radius of 
the tube; and to the reciprocal of 
the length of the tube. E. Ha- 
genbach later defined the coeffi- 
cient of viscosity 7 and worked 
out the formula 


FIG. 2.—VELOCITIES IN A TUBE 
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where a is the radius, / the length 
of the tube, and p, and f» are the 
pressures at the two ends. 

The capillary tube viscometer 
(fig. 4) is used for ordinary lab- 
oratory measurements of viscos- 
ity, being calibrated against 4 
standard such as water or sucrose solution. The time for the 
meniscus of the liquid to fall from A to B under gravity is mea- 
sured. The viscosity and density of the calibrating liquid being 
Mo and po, the viscosity 7, of the liquid (density p,) under test 
is given by 


FIG. 3.—VELOCITIES BETWEEN TWO 
CYLINDERS 


= nit 
Po to 
where to, 44 are the times of flow. 

Coaxial cylinder apparatus (e.g., Couette and Hatschek viscom- 
eters) have been used in the study of colloidal solutions and in the 
determination of the viscosity of gases. 

Viscosity is also a function of the rate at which a sphere falls 
through a liquid. Stokes showed that the velocity v of steady fall 
was given by nz 
2r (o—p')g 
D UE UTE Q) 
where 7 is the viscosity, r is the radius of the sphere, p and p’ the 
densities of the sphere and the fluid, and g the gravitational acceler- 
ation. In the case of oils a small metal sphere is commonly used. 
The formula was involved in R. A. Millikan's determination of the 
electronic charge, where spherical droplets of oil fell through air 
(see ELECTRON). 

Temperature.—The viscosity of liquids falls with rise of tem- 
perature; the more complex the liquid, the greater the influence 0 
temperature generally. Thus at 30? C glycerin viscosity is about 
gy the value at 0° C; with water it falls to 4; with carbon tetra- 
chloride to $; and with monatomic mercury to $. 


VISCOSITY 


For normal liquids variation of 
viscosity with temperature is rep- 
resented by 


nui = Cecio? 


where T is the absolute tempera- 
ture, C and ¢ are constants, and 
v is the specific volume. This 
formula was derived by E. N. da 
C. Andrade who regarded the mol- 
ecules as vibrating about slowly 
moving equilibrium positions and 
communicating momentum at the 
temperature of melting. The 
temperature agitation was sup- 
posed to interfere with the com- 
munication of momentum. 

Water is anomalous in its vari- 
ation of density with tempera- 
ture, and its change in viscosity 
with temperature is not repre- 
sented by this formula; other 
liquids such as the tertiary alco- 
hols are likewise exceptional. 

Pressure.—P. W. Bridgman 
has shown that the viscosity of all 
liquids (except water at lower 
temperatures) increases steadily 
with pressure. For typical or- 
ganic liquids the viscosity at 
1,000 atm. is two or three times 
that at normal pressure; increase 
at higher pressures is at a much 
greater rate—to take an extreme 
example, with isobutyl alcohol 
the viscosity is nearly 800 times 
as great at 12,000 atm. as at 1 
atm. Bridgman has shown that 
viscosity is not a function of the 
volume alone, as theories de- 
signed to account for the tem- 
perature variation had suggested. 
At higher pressures Bridgman has 
given evidence that the molecules 
themselves are deformed, complicating the relationship. 

Suspensions, Sols, and Solutions.—In the case of solutions 
and suspensions, use is often made of the term relative viscosity, 
defined as n, = 7/5, where the viscosities of solvent and solution 
are respectively 7, and »,. The relative or specific increase of 
viscosity is defined as 


FROM "SECOND REPORT ON VISCOSITY AND 
PLASTICITY," ACADEMY OF SCIENCES OF AM- 
STERDAM; BY COURTESY OF NORDEMANN PUB- 
LISHING CO., INC. 


FIG. 4.—OSTWALD VISCOMETER 


Ne—10 


Mp = 1 —1= FS 


The simplest case is that of a suspension of solid spherical par- 
ticles of microscopic or ultramicroscopic size. For such suspen- 
sions A. Einstein, on hydrodynamic grounds, derived the formula 


ne = m (1 + 2.5 $) or np = 2.56 


where ¢ is the total volume of the solid spheres in unit volume of 
suspension. Thus only the aggregate volume of the spheres, not 
their size, comes into question. The formula has been tested with 
suspensions of resin (gamboge) containing globules of from 0.3 to 
4u in radius, and found to hold well as long as the concentration 
ke too high. For higher concentrations a term in $? has to be 
added. 

Suspensions of this class (including gold and silver sols with 
particles of the order 0.1 are known as lyophobic (solution-hat- 
ing) because the solids are easily precipitated in a form that will not 
Pass back into solution. They have normal Newtonian viscosity; 
Suspensions of minute rods, such as short lengths of fine artificial 
fibre, likewise behave normally. 

With lyophilic (solution-loving) sols small additions of the solid 
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substance (e.g. agar to water) greatly increase viscosity—even 
a few percent may produce a hundredfold increase. Again, the 
increase of viscosity with concentrations is more rapid than 
would be indicated by a linear law. Everything points to the 
building up of a structure. The viscosity is non-Newtonian, the 
apparent viscosity decreasing rapidly as the shear stress is in- 
creased, which would be in accord with the breaking down of a 
structure. 

The viscosity colloidal suspensions depend on their recent me- 
chanical handling; they apparently build up a structure which, 
when broken down, gradually restores itself. Thus paints, such 
as lithopone in oil, flow freely if recently stirred, but on standing 
revert to a gellike state. Such liquefaction on agitation is known 
as thixotropy (from Greek thixis, “a touch,” and tropos, “turning” 
—changing at a touch). The liquid form in some cases behaves 
in a Newtonian manner, in others not (see also Corrom). 

In the case of true solutions, such as sugar or salt in water, there 
is a lack of non-Newtonian complications, yet simplicity is not 
evident. With electrolytes the relative increase of viscosity may 
be either positive or negative: thus a concentration of 0.703 mols 
per litre of LiNOg in water at 18° C gives nsp = 0.0737, while a 
concentration of 0.732 mols per litre of CsNO; gives ne = 
—0.0653. Some nonelectrolytes, which generally show an increase, 
have such an effect; e.g., 0.25 mols per litre of p-nitrobenzene in 
alcohol give nsp = —0.0011. For electrolytes y, increases with 
temperature, for nonelectrolytes it decreases; in other words, for 
electrolytes the viscosity of the solution decreases less rapidly, for 
nonelectrolytes more rapidly, than that of the solvent. 

Attempts have been made to relate viscosity of electrolytes with 
conductivity, but no widely valid regularities were known in the 
1960s (see also SOLUTIONS). 

Gases.—Viscosity measurements furnish strong support for the 
kinetic theory of gases. According to theory gas viscosity should 
be independent of pressure; when pressure is halved the number of 
molecules crossing unit area of a given plane is halved, but the 
mean free path, which determines the momentum transfer from 
one plane of flow to a parallel plane, is doubled. Such considera- 
tions have been confirmed up to densities sufficiently high to make 
intermolecular forces significant (usually several atmospheres pres- 
sure) and down to pressures lower than a hundredth of an atmo- 
sphere. 

According to the kinetic theory, the viscosity of gases should in- 
crease with temperature T, in contrast to liquids. The elementary 
theory treats molecules as ordinary elastic spheres, indicating that 
viscosity should be proportional to mean molecular velocity; że., 
to yT. . Experimentally, however, gas viscosity increases more 
rapidly with 7 than this. Molecules do not behave as spheres of 
constant radius; as temperature rises and molecular impacts be- 
come more severe, the centres of the molecules tend to approach 
more closely during collision. In consequence the molecules are 
effectively smaller at high temperatures than at low. The variation 
of gas viscosity 7 with T is widely taken as 


en Ci: 279 ENAN 
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where C is a constant (Sutherland’s constant) pertaining to the 
gas in question. 

Solids.—In general, solids under appropriate stresses will flow 
progressively. Pitch and sealing wax will flow under small sus- 
tained stresses. Pitch left in a funnel, for instance, will slowly 
creep out under its own weight. Glass rods supported horizontally 
at the ends will sag progressively under the force of gravity, and 
sticks of sealing wax flow more quickly under like conditions. 
Metals will creep (show very slow flow) under sufficiently large 
sustained stresses (see RHEOLOGY). 

Glass, an amorphous or noncrystalline substance, behaves ap- 
proximately as a highly viscous liquid. Roughly speaking, the rate 
of flow is proportional to applied stress, which allows an ordinary 
coefficient of viscosity to be calculated. The viscosity of glass at 
annealing temperature, when it must slowly yield under the internal 
stresses, is about 1013 poise; at the temperatures at which it is 
blown, about 107 poise. 
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The pitchlike substance known as Chatterton compound is not 
quite so simple, because under constant stress it flows more rapidly 
at first, but ultimately reaches a stage at which the rate is constant. 
This final steady rate is proportional to the stress at higher tem- 
peratures, but not at the lower temperatures. Chatterton com- 
pound, then, behaves as a viscous liquid at higher temperatures, 
but at lower temperatures shows a double departure from New- 
tonian behaviour. Such departure is characteristic of solids. 
Clays, doughs, asphalts, and so on, have still more complex flow 
properties. 

In general, solid bodies do not begin to flow at a perceptible rate 
until a certain stress is exceeded. Bodies with this property are 
usually called plastic solids. E. C. Bingham imagined a substance 
that should be stable under stresses below a certain value and flow 
at a steady rate, connected linearly with the stress, for greater 
stresses. Such a Bingham solid or ideal plastic, is not even closely 
approached in nature, 

Elasticity.—The viscous behaviour of an ordinary liquid can 
be regarded as arising from an evanescent elasticity, permanent 
elasticity being a characteristic of solid bodies. There is a mathe- 
matical similarity between viscosity and elasticity. In a New- 
tonian liquid the rate at which shear strain increases is proportional 
to the shear stress; in a perfect elastic solid the shear strain is 
proportional to the stress. A viscous liquid may be regarded as 
an elastic substance that cannot sustain a shearing stress; under 
the strain the elastic stress rapidly breaks down. J. C. Maxwell 
assumed that the stress decayed according to the exponential law 
that governs many such processes, for instance the decay of a ra- 
dioactive body. If the stress be 7, then 


dr T 


dt 
where À is a constant called the time of relaxation (see RELAXA- 
TION PHENOMENA). If the elastic modulus in question be , then 
it can be shown that y = nA. 

_ The time of relaxation for an ordinary liquid is probably of the 
order of a ten thousandth millionth (10719) of a second, which 
gives an elastic modulus of reasonable magnitude. This way of 
regarding viscosity may afford an approach to a general theory 
comprehending the behaviour of real solids and liquids in simple 
cases. 

See also references under “Viscosity” in the Index. 

BriBLi0GRAPHY.—]. R. Van Wazer et al., Viscosity and Flow Measure- 
ment (1963) ; W. E. Langlois, Slow Viscous Flow (1964) ; M. H. Aron- 
son and R, C. Nelson (eds.), Viscosity Measurement and Control 
(1964); A. G. Fredrickson, Principles and Applications of Rheology 
(1964) ; F. E. C. Garofalo, Fundamentals of Creep and Creep-rupture in 
Metals (1965) ; R. H. Stokes and R. Mills, The Viscosity of Electrolytes 
and Related Properties (1965). (E. N. pa C. A.; X.) 

VISCOUNT, a title of nobility. 

In the Carolingian period of European history the vicecomites 
or missi comitis were deputies, vicars or lieutenants of the counts 
(see Count; CHATELAIN), whose official powers they exercised 
by delegation. As the countships eventually became hereditary, 
the lieutenancies did so too: for instance, the viscounts in Nar- 
bonne, in Nimes and in Albi appear to have made their office 
hereditary by the beginning of the 10th century. Even so, vis- 
counts remained for some time with no other status than that of 
the count's officers, either styling themselves simply vicecomites 
or qualifying their title with the name of the countship whence 
they derived their powers. By the end of the 11th century, how- 
ever, the universal tendency of feudalism to associate status with 
the possession of land caused the viscounts to qualify their title 
with the name of their own most important fief. In Aquitaine, 
of which the counts of Poitiers were dukes, and in the county of 
Toulouse the viscounts were great barons often able to assert 
themselves against their suzerain (¢.g., those of Limoges, of 
Turenne, of Béziers and of Carcassonne). In the fle-de-France, 
in Champagne and in parts of Burgundy, on the other hand, the 
viscounts by the end of the 12th century were surviving only as 
minor feudatories, having lost their special administrative func- 
tions to the prévdis. 

In Normandy, however, the judicial functions of the viscounts 


VISCOUNT—VISHAKHAPATNAM 


as deputies of the duke remained important; by the middle of the 
11th century most of the country was administratively divided into 
vicomtés (this explains the Norman use of the name viscounte or 
vicecomes for the sheriff in England); and under Henry I the 
hereditary holders of the vicomtés were to a large extent replaced 
by ducal officials. 

In England the viscountcy was not introduced into the peerage 
until nearly 400 years after the Norman conquest: John, Lord 
Beaumont, who had been created count of Boulogne in 1436, was 
on Feb. 12, 1440, created Viscount Beaumont in the peerage of 
England, with precedence over all barons. The oldest English 
viscountcy surviving in the second half of the 20th century was 
that of Hereford, created in 1550; the oldest Irish one, however, 
that of Gormanston, was considerably senior, having been created 
in 1478. 

Viscounts had been set up in Catalonia by Charlemagne in the 
8th century, whence the title had spread, with diminishing func- 
tions and increasing nobility, to Aragon and to Castile. Philip IV 
of Spain introduced the system of viscondados previos (regulations 
of 1631 and of 1664) ; under this, no one could proceed to the rank 
of conde or of marqués unless he had previously been visconde; 
a fee of 750 ducats had to be paid for this habilitating title (except 
in the case of counts' sons); and a further fee of 750 ducats was 
required for the obligatory cancelation of the vizcondado when the 
time came for conferring the higher rank. The removal of the ob- 
ligation to cancel, in 1846, led only to confusion, as numerous fami- 
lies began petitioning to have their already canceled titles revived; 
and in 1858 it was declared that the vizcondado previo was no 
longer necessary for accession to the higher titles. 

VISEU, the chief town of Beira Alta Province, in northern 
Portugal, lies 83 mi. (134 km.) SE of Oporto (Porto). Pop. 
(1960) 17,365. Houses and churches of the 16th-18th centuries 
stand near modern public buildings. Of particular interest are 
the cathedral (12th and 16th centuries), the Grão Vasco Museum 
(16th-century facade), and, nearby, the ancient city of Vacca 
and the Cava de Viriato, a Roman military colony founded in the 
2nd century B.c. The chief occupation is agriculture, and the area 
is famous for its Dao wine and annual fair. The administrative 
district of Viseu (pop. [1960] 477,468; area 1,938 sq.mi, [5,019 
sq.km.]) coincides with the central and northern parts of the an- 
cient province of Beira (q.v.). (A-C. ve L.) 

VISHAKHAPATNAM, a city and seaport of Andhra Pra- 
desh, India, and the administrative headquarters of the district 
of the same name, is on the Bay of Bengal about 380 mi. (612 km.) 
NE of Madras. Pop. (1961) 182,004. Vishakhapatnam lies on 
a small bay, and its natural harbour is formed by two promontories, 
the southern one, called the Dolphin’s Nose, being separated from 
the city by a small river which forms a bar when it enters the sea. 
The port has grown greatly in importance, having the only pro- 
tected harbour on the Coromandel Coast, though large vessels have 
to lie a mile offshore. The harbour was considerably improved in 
1933 and can accommodate ships drawing 284 ft. (8% m.) of water. 
Vishakhapatnam’s shipbuilding yard, the first ever to be con- 
structed in India, produces about four ships of modern design each 
year. The city is on a branch of the Eastern Railway and is linked 
by air with Hyderabad and Calcutta. Waltair at the north end of 
the bay is the seat of Andhra University and a health resort. Vi- 
shakhapatnam has an oil refinery, and its exports include manga- 
hese ore, peanuts, and sugar. An English factory was established 
in the city in the 17th century. Vishakhapatnam was captured by 
the French in 1757 but was recovered by the British in the follow- 
ing year. 

VISHAKHAPATNAM District has an area of 5,200 sq.mi. (13,468 
sq-km.). Pop. (1961) 2,290,759. The western part of the district 
is occupied by the Eastern Ghats, whose slopes are covered with 
forest and luxuriant vegetation. The drainage on the east is car- 
ried by numerous streams directly to the sea; to the west it flows 
into the Godavari through the Indravari, Sabari, and Siller rivers. 
The climate of the district is extremely varied. The chief crops 
are rice, oilseeds, sugar cane, tobacco, and coconuts, Manganese 
is mined, and forest products include timber and bamboo. 

After the dissolution of the Mughal Empire, Vishakhapatnam 
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formed part of the territory known as the Northern Circars, which 
were ceded to the East India Company by treaties in 1765 and 
1766. The district, which originally covered a much larger area, 
was reduced in size in 1946 and again in 1950, when the northern 
part was separated to form the new district of Srikakulam (q.v.). 
S. GL.) 

VISHNUISM (VaisuNavisv), the cult of the y Vishnu 
(or Narayana), which, with Shivaism and Shaktism (qq.v.), is 
one of the main forms of modern Hinduism (g.v.) Vishnu (“All- 
Pervading") appears as early as the time of the Rigveda (dating 
perhaps from c. 1200 to c. 900 
B.C.), a few hymns of which cele- 
brate him. By the Epic period 
(i.e., c. 600 B.c.-c. A.D. 200) he 
had assumed that aspect of the 
godhead he holds today: that of 
preserver and protector of the 
world (the other aspects of the 
Hindu trinity being Brahma, the 
creator, and Shiva, the de- 
stroyer). Vishnu is especially as- 
sociated with the idea of avatars, 
translated roughly as "incarna- 
tions," of which his are said to be 
“uncountable,” though in practice 
ten are usually considered; the 
tenth, Kalkin, is yet to come. Of 
these, the two great figures are 
Rama, celebrated in the Rama- 
yana (qq.v.), and Krishna (q.v.), 
the hero of the Bhagavad Gita 
(q.v.) and the Bhagavata Purana 
(see PURANAS). 

Worship of the God in these 
two forms, and especially that of 
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Krishna, has been supreme since 
about the 15th century, when the 
bhakti (devotional) movement 
spread throughout: north India. 
The exceeding popularity of the 
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Krishna cult was aided by the 


exquisite songs written about him and his consort Radha by a 
number of brilliant poets of the period. Temples dedicated to 
Krishna are common all over India, as are Rama temples, though 
fewer in number; and Vaishnava festivals, honouring Vishnu as 
Vishnu and as Krishna and as Rama, are numerous (see FEAST 
AND FrsTIVAL: Hinduism). 

Vishnuism speaks of five forms of God, which include, in addi- 
tion to (1) the avatars: (2) God in his transcendent (para) form, 
possessing six attributes: knowledge, lordship, ability, strength, 
virility, and splendour; (3) the manifestations (vyuha) of God: 
Vasudeva (Krishna), Samkarshana (Krishna’s elder brother), 
Pradyumna (Krishna’s son), and Aniruddha (Krishna's grandson), 
each of whom has certain cosmic functions; (4) the immanent 
(antaryamin) form of God as the inner ruler, the form favoured 
by contemplatives; and (5) the idol (area), the most concrete form 
of God, which is worshiped in temples. 

The ultimate goal of the devotee is to escape from the cycle 
of birth and death so as to enjoy the presence of Vishnu. This 
cannot be achieved without the grace of God. Vishnu is not only 
the end (upeya) but also the means (upaya). The auxiliary dis- 
ciplines needed are karma, the path of good works; jnana, the way 
of spiritual knowledge; and bhakti, unwavering devotion to God. 
When the devotee becomes mature and surrenders himself com- 
pletely (prapatti) to the Lord, he is saved. j 

The most important- philosophical schools of Vaishnavism are: 
C1) Vishishtadvaita (“qualified monism”), associated with the 
name of Ramanuja (q.v.), which teaches that matter and souls are 
part of the whole, which is the Absolute. (2) Dvaita (“dualism”), 
the principal exponent of which was Madhva (g.v.), who taught 
that souls have entitative separateness from God, the only in- 
dependent reality, (3). Dvaitadvaita (“dualism monism”) taught 
by Nimbarka (11th century), according to which the world of 
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souls and matter is both different and not different from God. 
(4) Shuddhadvaita (“pure monism") of Vallabha (g.v.), which 
explains the world without the doctrine of maya (q.v.). (5) 
Achintya-Bhedabheda (“inconceivable duality and nonduality") 
of Chaitanya (q.v.); in which the relation between the world of 
souls and matter on the one hand and God on the other is not to be 
grasped by thought but, as in Nimbarka's system, is both different 
and nondifferent. 

See S. Dasgupta, History of Indian Philosophy, vol. 1-5 (1922-55). 

(T. M. P. M.) 

VISIBILITY. In meteorology the word “visibility” has a 
technical significance entirely unlike its meaning in ordinary 
speech. Visibility on a given occasion in the daytime is the great- 
est distance at which an observer with normal eyesight can see 
a dark-coloured object which stands up against the horizon sky. 
It is the range of vision under the atmospheric conditions prevail- 
ing at the time. At night it is the greatest distance at which lights 
of certain standard candle powers can be seen. Its observation 
is of obvious importance to the aviator and navigator in setting and 
following courses, avoiding obstacles, and making landings or land- 
falls. 

When the term is used without qualification the horizontal di- 
rection of view is always understood; the terms “vertical visibility” 
and “oblique visibility” are used to denote the range of vision 
(usually from an aircraft but sometimes from the ground) in the 
directions indicated. These latter concepts are not as clearly de- 
fined as is the horizontal visibility, nor are the techniques of ob- 
servation as well standardized. + 

An atmosphere containing only permanent gases and uncon- 
densed vapours is exceedingly transparent to visible light, In such 
an atmosphere it would be possible for an aviator to see a moun- 
tain at least 250 mi. away. The fact that such great values of 
visibility seldom o€cur indicates that the air nearly always con- 
tains large numbers of particles of various sizes, but all consider- 
ably larger than the molecules of the atmospheric gases. The 
smallest among these particles are visible as haze. They consist 
of finely divided salt from sea spray, exceedingly fine dust, or 
(especially near cities) products of combustion. They are small 
enough to act differently on light of different colours, scattering 
the shorter waves of blue light more than the longer waves of red, 
and for this reason a haze seen against a dark background looks 
bluish, whereas a distant lamp or the setting sun seen through a 
haze looks redder than its normal hue. 

Most haze particles are hygroscopic} ie. they attract water 
vapour. If there is enough water vapour present, some of it will 
condense on the particles and they will increase in size.. When they 
reach a diameter of about half a micron (one micron = 3-555 
mm. = -pivo in.) they begin to act differently toward light, and 
by the time they are five microns in diameter they have become 
practically nonselective to light of different colours, appearing 
white to the eye; then we call them fog. “At this stage they are al- 
most entirely water, condensed on a very small nucleus of some 
other substance. 

Under some circumstances the visibility can also be reduced by 
nonhygroscopic dusts (as in sandstorms), microorganisms, or even 
insects. It can of course be brought down to almost zero by snow 
or heavy rain. But generally it is the haze particles or fog droplets 
that determine how far one can see. 

The theory of the phenomenon differs, depending on whether we 
have to look at lights at night, or ordinary objects in the daytime, 
The former case is the simpler. A distant lamp will emit a certain 
amount of light in the direction of the observer, some of which 
will travel within the narrow. cone having the pupil of the eye 
as its base. Not all the light emitted into this cone will reach 
the eye, some being absorbed by the particles in the intervening 
atmosphere, and some being scattered by them out of the cone, so 
that it proceeds in some other direction. If there is only a little 
light remaining to enter the pupil of the eye, the lamp will be 
only just perceptible; and the distance at which this occurs will 
be the visual range of the lamp. Should the lamp-be of the stand- 
ard candle power, this distance will be the visibility. The amount 
of light from the lamp that the eye needs in order to see it de- 
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pends on many factors, of which the most important are: (1) the 
presence of other lights in the vicinity; (2) the brightness of the 
background against which the lamp is seen; and (3) the length 
of time the observer has been in comparative darkness. Unfor- 
tunately all these factors are variable under the conditions of ob- 
servation usual at an airport. 

The way in which the air obscures. terrestrial objects in the 
daytime is quite different. An object which does not of. itself 
emit light is distinguishable. because-of the contrast between the 
object and its background; for example, a wooded hill is seen 
against the horizon sky because the sky is much brighter than the 
hill. By scattering light into the eye of the observer, the atmos- 
phere adds to the apparent brightness of all objects, making it 
approach more and more closely.to that of the horizon sky as the 
observer gets farther away—an effect easily appreciated in moun- 
tainous country, and known to painters.as “atmosphere.” When 
the apparent brightness of two adjacent surfaces differs by less 
than about 2%, the eye cannot distinguish them. and nothing 
is recognizable. Because the contrast at a given distance depends 
upon the colours of the objects, a standard pair of objects is used 
for the estimation of the visibility. A black object against the 
horizon sky aífords the maximum contrast, and its visual range 
has been found to depend least upon the direction of the sun and 
the state of the sky, but any dark-coloured object is satisfactory 
as long as it is seen against the sky near the horizon. 

Instruments are seldom used in observing the visibility, which 
is determined rather by simple estimation, the observer noting 
how many of a previously chosen series of objects or lamps can 
be seen from the observing station. The visibility is the distance 
of the farthest one distinguishable. It is reported directly in miles 
for airway purposes on the North American continent. For other 
meteorological purposes and elsewhere a two-digit code is em- 
ployed, representing values from less than 20 m. (22 yd.) to the 
greatest possible. Ships and some other stations use an abbrevi- 
ated code having only ten steps representing values from less than 
50 m. (55. yd.) to 50 km, (31 mi.) and over. 

See W. E. K. Middleton, Vision Through the Atmosphere (1952). 

(W. E. K. M.) 

VISIGOTHS, one of the two main branches into which the 
Goths were divided, the other being the Ostrogoths. See GorHs; 
Roman History; SPAIN: History. 

VISION (Seu) is the physiological and psychological func- 
tion in which eye and brain together assess information transmitted 
from the environment by a form of radiant energy called light. 
This article is concerned chiefly with vision in man and other 
vertebrate/animals; a brief discussion of photosensory mechanisms 
in plants and invertebrates i is appended. For supplementary ana- 
tomical and medical information, see Eve, Human, and (more 
specifically) BLINDNESS; for a survey of environmental conditions, 
including modes and levels of artificial illumination, that are con- 
ducive to good vision, see LIGHTING: Lighting Environment; and 
for information on corrective lenses, see EYEGLASSES. 

This article is divided into the following sections: 

I. Retinal Responses to Light 

A. Structures of the Retina 
1. Primary Elements 
2. Photoreceptors 
B. The Visual Stimulus 
1. Physical Characteristics of Light 
2. Minimal Stimulus 
3. Colour Components 
4. Spectral Visibility 
C. Adaptations to Change of Illumination 
1. Dark Adaptation 
2, Light Adaptation 
3, Dual Nature of the Retina 
D. Retinal Pigments and Excitation 
1. Rhodopsin, the Rod Pigment 
2, Iodopsin and Other Cone Pigments 
E. Neurophysiology oí the Retina 
1. Input-Output Phenomena 
2. Excitation-Inhibition Interplay 
3. Electroretinography 
F. Seeing Colour 
1. Laws of Colour Mixture 
2. Deficiencies of Colour Vision 


, 


VISIGOTHS—VISION 


Il. jose Formation F 
A. The Simple Optical System al 
. Refractive Properties of the Eye 
. Accommodation 
. Pupillary Reactions 7 
. Optical Defects of the Eye i 
1, Astigmatism Eo 
2. Entoptic Stray Light 
3. Abnormalities of Refraction 
4. Miscellaneous Defects 
III. Psychophysics of Visual Perception y 
A. General Criteria of Vision I 
1. Objects as Human Constructs 
2. Figure and Ground 
3. Segregation and Synthesis 
~ 4. Identity and Localization 
5. Temporal Continuity 
6. Intersensory Relations { 
B. Object Perception - 
1. Visual Resolution and Visual Acuity 
2. Flicker Effects i 
3. Contour Formation 1 
4. Object-Image Relations 
C. Space Perception 
1. Monocular Factors 
2. Binocular Factors 
D. Movement Perception B 
IV. Photosensors of Plants and Invertebrate Animals 
A, Diffuse Mechanisms i 
1. Phototropism 
2. Phototaxis 
B. Differentiated Mechanisms 
1. Protozoan Eyespots t 
2. Eyes of Arthropods and Cephalopods j 


I. RETINAL RESPONSES TO LIGHT 


The vertebrate eye is a globe that has a transparent window 
and a transparent interior, It is made to receive and focus light 
upon a photosensitive receiver, the retina. There light is ab- 
sorbed—a process which, of itself, leads to nervous excitation, 
The retina may be considered a little brain in its own right; ine 
tricate nervous events occur there, transforming the initial action. 
of light into a complex pattern of excitation which the optic nerve 
conducts to the brain. In the brain this pattern is transformed. 
into something commensurable, called, sensation (q.v.). 
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A. STRUCTURES OF THE RETINA 


1. Primary Elements.—The retina is a very delicate tissue 
that lines the inner surface of the vertebrate eye. 
growth of the brain around which the other eye structures 
develop during fetal life. The retina contains two types of photos 
receptors and several other types of nerve cells. The photorecep= 
tors connect end-to-end with nerve cells called the bipolar cells, 
which in turn, and also end-to-end, connect with the retinal ganglion 
cells. Each ganglion cell sends forth a nerve fibre, its axon; these. 
assemble at the optic disc (“blind spot") to form the optic nerve, 
which passes the nervous excitation from the retina to the brain. 
Integration of the activities of individual parallel elements is ef+ 
fected by extensive arborization and by specific cross-connecting: 
cells called amacrine cells and horizontal cells. 

2. Photoreceptors.—The photoreceptors, also known as visual 
cells, are the sites of the initial events in vision. - These highly spes 
cialized cells absorb light and transform light-produced molecular 
changes into nervous excitation, which is then transmitted to the 
bipolar cells. Curiously, the photoreceptors of vertebrate animals 
are located at the outer side of the retina, i.e., next to the eye wall; 
thus a beam of light that has traveled through the inside of th 
eye first strikes the ganglion cells and bipolar cells, then the cell 
bodies of the photoreceptors, and lastly their photosensitive ends: 

Vertebrate photoreceptors are of two types: rod cells and cone 
cells. These are slender, elongated cells that lie side by side with 
their long axes perpendicular to the surface of the retina. Their 
light-absorbing ends, the rods and cones proper, form a carpet 
of microscopic elements, each 1 to 3 (microns) in diameter (1j = 
0,001 mm., or about 45555 in.). They provide the means 0! 
transforming a retinal image, spot by spot, into discrete cellular 
events. Cones and rods are elaborate structures that differ from 
each other in details and general configuration. i 
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Rods.—The parts of a typical 
rod cell are shown in fig. 1. The 
rod proper consists of an inner 
and an outer segment. The latter, 
abutting upon the eye wall, is a 
stack of thin discs to which are 
attached molecules of the visual 
pigments. (See below, Retinal 
Pigments and Excitation.) It is 
probable that the first events in 
vision occur at the surfaces of 
these discs. The effects produced 
there spread by unknown mecha- 
nisms to the inner segment, which 
is connected to the outer segment 
by a cilium. The inner segment 
—characteristically much thicker 
in the cones than in the rods—is 
the powerhouse of the cell; struc- 
tures called mitochondria, and 
known to be the main producers 
of cell energy, lie very close to 
the outer segment and are as- 
sumed to have a special role in 
the excitation of the cell by light. 
The inner segment narrows 
abruptly into a fibre which con- 
tains a swollen region, the nucleus 
of the cell, and extends to the 
synapse (point of near-contact) 
with the bipolar cell. Here the 
fibre expands to become a spheri- 
cal body into which the branched 
receiving end of the bipolar cell is 
inserted. Excitation is probably 
transmitted here by chemical 
means, a substance diffusing 
through an extremely narrow gap 
from the end of the rod fibre to 
the receiving end of the bipolar 
cell, where it produces a change 
that is propagated to the synapse 
between bipolar cell and ganglion 
cell, 

Fovea and Cones—Function- " : 
ally the most important region of Auo niocueuicat errovoers; tes 
the retina is its central area, upon FIG. 1.—DIAGRAM OF ROD CELLS OF 
which the perceived image falls. THE VERTEBRATE RETINA (RABBIT) 
Here vision has its maximum acu- 
ity; here, also, the density of bipolar and ganglion cells is greatest. 
In the human eye these cells are displaced laterally in the very cen- 
tre of the central area to form a small pit, the fovea. This dis- 
placement reduces obstruction to light on its way to the photo- 
sensitive elements. In man the photoreceptors of the central area 
are exclusively cone cells, very closely packed. The so-called rod- 
free region is about 0.5 mm. (gy in.) in diameter, corresponding 
to a visual angle (see below, Refractive Properties of the Eye) of 
1°40’; it contains about 34,000 cone cells. In all, the human retina 
has 6,000,000 to 7,000,000 cone cells and 110,000,000 to 130,000,- 
000 rod cells, Away from the central area the number of cone cells 
Per unit area decreases (as does the number of biopolar and gan- 
glion cells) while rod cells become more frequent. 

Interconnections —The connections between photoreceptors and 
bipolar cells and between bipolar cells and ganglion cells are highly 
various. Each optic nerve is made up of only 800,000 fibres; this 
is possible because a great number of photoreceptors are connected 
to a single ganglion cell (whose axon becomes part of the optic 
nerve): i.e., almost every ganglion cell has connections with hun- 
dreds of rod cells and tens of cone cells, However, in the central 
area each cone cell has, in addition to other connections, a private 
pathway via a single bipolar cell to a single ganglion cell—a condi- 
tion that partly explains the astounding sharpness (acuity) with 
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which details are seen in the centre of the visual field. In fact, 
whenever attention is aroused by a stimulus falling upon a periph- 
eral portion of the retina, the eyes move by reflex action to shift 
the stimulus to the central region, where it can be evaluated with 
greatest precision. Acuity of the central area fails, however, when 
the stimulus is very weak; in such a case the perceptive advantage 
lies in the peripheral regions, where rods are most numerous, Rods 
are capable of a remarkable increase in sensitivity during darkness 
(see below, Dark Adaptation); when this increase has been at- 
tained the rod system surpasses the cone system in the capacity 
to register faint light. For this reason a star in the dark sky may 
be invisible when looked at directly although it can be seen when 
viewed obliquely: vision is by means of the extrafoveal retina only, 
the central area being excluded because of its lack of rods. 


B. THE VisUAL STIMULUS 


1. Physical Characteristics of Light.— Visual sensation oc- 
curs when the retina is stimulated by a kind of radiant energy 
called light. Radiant energy is energy that travels through space 
without any apparent vehicle though with a finite speed. It is 
periodic with respect to both time and space. At any fixed point, 
light has the same value a large number of times per second; this 
number is called its frequency (f). Also, at any given time, light 
has the same value at a number of points; the distance be- 
tween one such point and the next is its wavelength (A). The 
velocity, c, with which radiant energy travels through empty space 
is a universal constant and is independent of the kind and intensity 
of the radiation; it is equal to the product of the frequency and 
the wavelength: c = fA. When light travels through a medium 
other than empty space, its frequency remains the same but its 


velocity and wavelength are reduced by the factor 1, where n is 


the refractive index of the material. For all practical purposes 
the propagation of light in air is the same as in empty space, where 
light travels at about 3 X 101° cm. (186,000 mi.) per sec. 

The propagation of radiant energy occurs by electromagnetic 
waves, and light in transit obeys the laws of. classical wave theory. 
However, in regard to the interaction of light. with matter it is 
preferable to think of light as a stream of small packets of energy 
called quanta, or photons. Exchanges between matter and radia- 
tion are thought to take place in exact multiples of a small funda- 
mental unit, the quantum. The quantum theory states that the 
smallest amount of radiant energy that a molecule can emit is one 
quantum. The energy content, E, of a quantum is dependent on 
the frequency of the radiation and is given by E = h X f, where 
h is the universal constant of action (Planck's constant, equal to 
6.625 X 10727 erg-sec.) Thus the energy content of a single 
quantum, or the work it can do, is directly proportional to the fre- 
quency of the radiation (and inversely proportional to the wave- 
length). Because of this relationship, different types of radiation 
have quite different effects upon matter: the higher the frequency 
the greater the possible effects. 

It is customary to identify radiation by wavelength rather than 
frequency. The wavelengths of visible light, i.e., radiant energy 
that elicits visual sensations, range from about 380 to 760 mu 
(millimicrons; 1 mp = 0.001 p, or 1077 cm.). Radiation of wave- 
lengths from about 10 my to nearly 400 my is called ultraviolet; 
from about 700 my to nearly 1 mm., infrared. Some ultraviolet 
and near-infrared radiations actually may be perceived if presented 
at very high (and possibly harmful) intensities. X rays, which 
lie beyond the ultraviolet, are known to elicit a faint sensation on 
passing through the eye, in the dark, but the mechanism of this 
action probably involves the generation of light (fluorescence) by 
molecules near the photoreceptor cells. 

2. Minimal Stimulus.—Since the emission and absorption of 
radiant energy occurs only as a result of discrete, indivisible events 
itis impossible to always deliver in a flash of light exactly the same 
number of quanta. Only the average number of quanta per flash 
can be known; the actual number of quanta in a single flash varies 
according to the laws of statistics. If, for instance, the average 
number of quanta delivered to the retina in a series of weak flashes 
is 6, the actual number in a flash will range from 0 to 10 or more, 


62 


with different probabilities; e.g., 1 flash in 400 will contain no 
quanta at all, What is known is the probability of occurrence of 
a certain number of quanta in the flash of light. This poses the 
question of the smallest number of quanta that will produce a 
visual response in complete darkness. As was mentioned above, 
visual sensitivity under this condition is determined by the rod 
cells, which in the dark undergo a very great increase in sensitivity. 
Experiments have shown that a single human rod cell responds 
to the absorption of a single quantum of light acting upon a single 
molecule. The sensitivity of a single rod cell thus reaches the 
theoretical limit set by the quantal nature of light. However, the 
minimal response of a single rod cell does not produce visual sensa- 
tion, which requires that a minimal response occur at about the 
same time in at least five rod cells within a small area of the retina. 

3. Colour Components.—Viewing an unpatterned surface that 
reflects light, one is likely to describe first its colour. -In doing 
so, one describes a property of the radiant energy reflected and 
entering the eyes. The physical quantity that primarily determines 
the colour sensation is the wavelength of the light. What is physi- 
cally defined as wavelength is subjectively evaluated as colour. 
Any visible radiation of uniform wavelength elicits the’ sensation 
of single, vivid colour, provided the radiation is neither too weak 
nor excessive, Radiation of this type is called monochromatic (“of 
one colour”). On the other hand, achromatic (“colourless”) light 
results from a certain heterogeneity of the radiation in respect to 
wavelength. When separated from each other the constituents of 
this heterogeneous radiation will not fail to elicit the sensation of 

colour (red, yellow, green, etc.;) it is only when they are mixed 
together—one added to the other—that they appear colourless. 
It is as though the constituent colours neutralized one another; 
for this reason the light is said to be neutral, or “white.” This 
neutralization is not physical but strictly physiological; i.e., it is 
attained within the retina and the brain. 

Ordinary white light—sunlight or the light produced by the 
heated filaments of àn incandescent lamp—contains a continuum 
of wavelengths throughout and beyond the range of visibility. On 
passing it through a prism—repeating Newton's famous experiment 
of the year 1666—it is dispersed to form the spectrum, a continu- 
ous band of wavelengths perceived as a succession of colours which 
merge gradually into one another. In the spectrum, then, mono- 
chromatic radiations lie side by side in an orderly fashion according 
to their wavelengths. Within these bands of colour there is an im- 
mense variety of subtle variations, and the human colour sense is 
capable of detecting wavelength differences with much greater fi- 
nesse than the vocabulary of spectral colours would suggest. Un- 
der favourable conditions and for certain regions of the spectrum, 
man is able to distinguish radiations differing in wavelength by less 
than 0.2 my. It is probable that the total number of distinguish- 
able colour stimuli is of the order of millions. There is reason 
to believe that this astonishing capacity for wavelength differen- 
tiation is achieved by as few as three different kinds of photorecep- 
tors operating in close association. "The colour photoreceptors ap- 
pear to be exclusively of the cone variety. Tn the dark-adapted 
state, when the rod system has taken over, all stimuli appear col- 
ourless as long as they are not strong enough to excite the cones. 
Night vision is achromatic vision; it may be said that the rod sys- 
tem is colour-blind. 

4. Spectral Visibility.—Brightness— Since visibility is con- 
fined to a rather narrow range of radiations it might be supposed 
that, within these limits, visibility is maximal in one or more spec- 
tral regions. And, indeed, within the spectrum the yellow appears 
brightest and the red and violet the darkest. However, in order 
to apprehend visibility in relation to the wavelength of light it is 
necessary to divorce the attribute "brightness" from the attribute 
“colour”; i.e., one must compare monochromatic lights. This can 
be done with the aid of special instruments and techniques. For 
example, the observer may compare two monochromatic radiations 
of slightly different wavelength but of equal energy. He adjusts 
the intensity of one radiation by devices that reduce transmission 

until the two lights appear equal. What he measures is the lumi- 
nous efficiency (visibility) of a monochromatic radiation relative 
to that of another of equal energy. By repeating this process step 
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by step from one end of the spectrum to the other it has been found 
that under ordinary daylight conditions the relative luminous eff. 
ciency is maximal at a wavelength of 560 my, which corresponds 
to the yellow-green region. From this maximum, visibility falls 
asymptotically toward both ends of the spectrum. It is is the 
maximum at 470 and 650 my, and 4-à;, at 420 and 720 my, 
Hence to make the red light of 720 my (or the violet light of 420 
my) equal in apparent brightness to the yellow-green of 560 my, 
its energy must be increased 1,000 times. 

The Purkinje Effect. —The relationship of luminous efficiency to 
wavelength undergoes a striking change when one is in the dark— 
a change coinciding with loss of the colour attribute of the just- 
perceptible stimulus. The maximum of visibility is then found 
to have shifted from 560 my (the daylight maximum) to about 
500 mu, Asa consequence of this shift, visibility in the red region 
of the spectrum is drastically reduced, the relative luminous eff- 
ciency being ypyg at 645 mg. This is known as the Purkinje 
effect (or phenomenon), named for J. E. Purkinje (g.v.), the 
Czech physiologist who in 1825 described the perceptual changes 
during daybreak, noting that red-painted objects appear at dawn 
very much darker than blue-painted ones. 

This change in relative visibility makes it necessary to distin- 
guish between scotopic vision, when the eye is adapted to darkness 
or low levels of light, and photopic vision, when the eye is adapted 
to higher light levels including daylight conditions. The relation- 
ships of photopic and scotopic visibility to wavelength are shown 
in fig. 2, where maximum visibility is assigned the value 1.0. The 
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FIG. 2.—VISIBILITY CURVES OF THE HUMAN RETINA: (A) SCOTOPIC (DARK- 

ADAPTED); (B) PHOTOPIC (LIGHT-ADAPTED) 


photopic curve is of great importance in illuminating engineering, 
and a standard curve known as the CIE luminosity curve (the let- 
ters standing for Commission Internationale de l'Éclairage) has 
been used internationally since 1924, The relative scotopic visibil- 
ity corresponds closely to the percentage absorption of light, rela- 
tive to wavelength, by rhodopsin, the photosensitive pigment of 
the rods—a matter of great importance to the understanding of 
primary visual processes. 

The spectral visibility curves are influenced somewhat by the 
light-transmitting properties of the eye media. The greatest in- 
fluence in this respect is exerted by the lens, which specifically 
absorbs ultraviolet light. Persons who have had the lens removed 
in the operation for cataract can read test letters under ultraviolet 
light whereas a normal observer sees nothing. 


C. ADAPTATIONS TO CHANGE OF ILLUMINATION 


The change in spectral visibility function from photopic to 
scotopic is one of several phenomena called visual adaptations; 
i.e., adjustments of the visual processes to varying environmental 
conditions, (Others are accommodation and pupillary reactions; 


VISION 


see below). These adjustments produce great changes in the 
absolute sensitivity of the eye. They do not occur instantaneously, 
but proceed over a certain length of time. 

1. Dark Adaptation.—When a person suddenly enters a very 
dimly lighted room from daylight he finds himself at first unable to 
see anything. Within a fraction of a minute, however, the darkness 
appears less extreme and he begins to distinguish large objects. 
Improvement continues steadily and reaches its maximum after 20 
to 40 min. This phenomenon, called dark adaptation, is investi- 
gated in the laboratory by measuring the threshold, or smallest 
quantity of stimulus required to produce a sensation, The person 
being tested is first properly light-adapted, and then is shown, in 
the dark and at a certain distance from him, a tiny spot of red light 
at which he looks fixedly. The brightness of the spot is slowly in- 
creased and decreased to determine values ranging from “just per- 
ceptible” to “just not perceptible"—the threshold value lying be- 
tween these limits. (A refinement involves the determination of 
the stimulus value at which the statistical chance of perception is 
50%.) Measurements of this kind have shown that, in the dark, 
vision becomes many thousand times as sensitive as in ordinary 
daylight. For the graphic presentation of the data (see fig. 3) it is 
necessary, therefore, to plot the increase in sensitivity in logarith- 
mic terms, Thus in fig. 3 the log of sensitivity increases within 40 
minutes from the relative value 3 to the value of 7—meaning that 
sensitivity was 10,000 times greater after 40 min. than at the start 
of dark adaptation. 

The curve displays a characteristic break 5 to 10 min. after 
the beginning of dark adaptation. Sensitivity increases very rap- 
idly at first and slowly thereafter. It is as though two different 
systems were involved, one adapting rapidly and the other slowly. 
Experiments have shown that the rapid phase relates to the cone 
system and the slow phase to the rod system. The slow phase of 
dark adaptation is not evident when the central region of the retina 
is tested, since all photoreceptors there are cone cells. This region, 
which is essential for viewing details, adapts itself quickly but to 
a comparatively small degree only, in a manner corresponding to 
the first phase of the dark-adaptation curve. The rod system 
seems to overtake the cone system in sensitivity as darkness is 
prolonged. After this stage of adaptation has been reached, mono- 
chromatic stimuli near the threshold of perception and affecting 
only the peripheral regions are perceived as colourless. Since 
monochromatic stimulation of the central region almost always 
produces colour sensation if it evokes sensation at all, it is con- 
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FIG. 3.—HUMAN DARK-ADAPTATION CURVE 


cluded that the cone cells and not the rod cells are the operative 
elements of colour vision. A, 

Failure of dark adaptation, called night blindness, is not uncom- 
mon and usually has a biochemical basis. (See below, Rhodopsin, 
the Rod Pigment.) > 

2. Light Adaptation.—After a period of darkness, light of 
moderate intensity at first seems dazzling and even painful. 
Within a few minutes, however, vision is adjusted to the new 
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condition: the sensitivity gained by dark adaptation is lost and a 
new equilibrium is established between the light environment and 
visual sensitivity. Experiments indicate that the greater the over- 
all brightness viewed under photopic conditions the lower the visual 
sensitivity—so that brightness above a certain value is perceived, 
after a while, as being almost the same as a different degree of 
brightness (above the certain value) experienced in the past. Thus 
a room seems almost as well lighted by artificial light as by day- 
light once adaptation has occurred, despite the great difference in 
absolute luminosity values. Obviously the adaptations to dark 
and light are of immense advantage in the performance of seeing, 
even though they cause a person to misjudge light in respect to its 
physical quantity. The overall brightness levels with which the 
eye must deal range from starlight to clear daylight at noon, the 
latter being about 1,000,000,000 times brighter than the former. 
The adaptation processes described, together with pupillary dila- 
tation and constriction (see below, Pupillary Reactions), enable 
man and other vertebrates to see at lowest levels of brightness 
without being incapacitated by glare at the highest. 

3. Dual Nature of the Retina.—It is apparent from the fore- 
going discussions that the human retina is not just one instru- 
ment but a combination of two: a day retina which perceives col- 
ours and adapts quickly, and a night retina with colourless vision, 
slow adaptation to darkness, and a sensitivity so great that even 
a few quanta of light can be sensed when adaptation to darkness 
has become complete. In the central area (fovea) the day retina 
alone is present; outside it the night and day retinas seem to be 
interlaced, This duality has its anatomical and physiological con- 
firmation in the theory that the receptors of the day retina are the 
cone cells and those of the night retina the rod cells. Zoology 
supports the theory: almost all vertebrates that hunt by night 
(e.g., cats and owls) or live in dark surroundings (e.g., deep-sea 
fishes) are primarily or entirely rod-bearing, whereas a number 
of diurnal animals (e.g., ground squirrels, most lizards, and many 
birds) possess cone cells only. Rod and cone cells differ not only 
^in structure and function but are certain to have different metabolic 
capacities. It is known too that hereditary visual-cell abnormali- 
ties in man and animals primarily involve either the one or the 
other type of photoreceptor. z 


D. RETINAL PIGMENTS AND EXCITATION 


Light, in order to have any chemical or physical effect, must be 
absorbed; i.e., its energy must be received and converted into some 
other form. A photoreceptor cell, therefore, must contain one or 
more substances that absorb visible light and are changed thereby 
in a way that activates the mechanisms of cell excitation. These 
substances are called visual pigments. The term “pigment” de- 
notes a substance that absorbs visible light and therefore appears 
coloured. 

1. Rhodopsin, the Rod Pigment.—A visual pigment should 
give the retina a colour—the stronger the higher its concentration; 
and, indeed, Franz Boll in 1876 discovered that the freshly isolated 
retina has a red appearance which fades completely within a few 
minutes during exposure of the retina to ordinary room light. The 
pigment is called visual purple or rhodopsin. It is the visual pig- 
ment of the rod cells of man and many vertebrates, and is thus 
the very molecule upon which the function of the human night 
retina (see above) basically depends. It increases in concentration 
during dark adaptation and, as Boll's experiment showed, is de- 
composed rapidly in the light. Rhodopsin has been studied dili- 
gently; its physiological role in vision, its chemistry, and its biosyn- 
thesis and degradation have been elucidated to a great extent, 
mainly by G. Wald of Harvard University. To comprehend what 
light does to this molecule and how the molecule fulfills its function 
in vision requires advanced knowledge of physical chemistry and 
biochemistry; only an outline of important facts will be given here. 

Composition.—Several visual pigments are known but rhodopsin 
provides the model for all of them. The molecules are built on a 
common plan. Each is a carotenoid protein; i.e. a protein to 
which a carotenoid is attached. (See COLORATION, BIOLOGICAL: 
Carotenoids.) The protein has been given the name opsin; the 
carotenoid is called retinene, or retinal. Retinene is the aldehyde 
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of vitamin A (also called retinol), its natural precursor; thus, vita- 
min-A deficiency leads to deficiency in night vision (night blind- 
ness). 

Photochemical Behaviour.—The characterization of rhodopsin 
asa visual pigment was achieved by determining the capacity of a 
rhodopsin solution (obtained from retina extracts) to absorb mono- 
chromatic radiation of different wavelengths and comparing it with 
the capacity of the same wavelengths to produce visual sensation 
in man. These studies showed that spectral absorption agreed 
with spectral visibility, provided.one chose for comparison the 
spectral visibility curve obtained during the dark-adapted (sco- 
topic) state (see fig. 2). Since this function is undoubtedly ful- 
filled by the rod cells, it was assumed that rhodopsin is located in 
the photosensitive parts of the rod cells; i.e. the rods proper. This 
inference has been proved correct. 

Wald and his associates found that retinene owes its visual func- 
tion to the regular alternation of single and double bonds in its side 
chain of carbon atoms (C—C alternating with C=C). An ar- 
rangement of this kind, called a conjugated system (see fig. 4), pos- 
sesses a high probability of absorbing visible radiation. It is a 
further consequence of the conjugated system that the retinene 
molecule can exist in a number of different shapes, called cis and 
trans isomers. In a trans isomer the carbon atoms joining the 
carbons of the double bond are attached on opposite sides of the 
double bond; in a cis isomer they are attached on the same side of 
the bond. The most stable form is the so-called all-trans, in which 
the molecule is relatively straight. Cis isomers are bent and some- 
times twisted as well. 

To combine with opsin, retinene must be in a cis form in order 
to fit the area of attachment of the opsin. In rhodopsin the reti- 
nene is in a twisted and bent configuration called neo-b or 11-cis 
(see fig. 4). Free retinene has a yellowish colour; when joined 
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neo-b (11-cis) form 
FIG. 4.—CHEMICAL STRUCTURE OF RETINENE 


to opsin its colour changes to the red of rhodopsin, with the char- 
acteristic absorption spectrum of that molecule. -The primary 
action of light on rhodopsin is a transformation, called isomeriza- 
tion, of the retinene from the cis form into the all-trans form. 
This loosens its union with opsin, from which the retinene spon- 
taneously separates. The deep colour of rhodopsin is replaced by 
the light yellow of free retinene—a process known as bleaching. 
Function.—It is the transformation of retinene from the cis to 
the trans form that somehow induces the excitation of the visual 
cell. Once retinene has separated from opsin its transformation 
back to the cis form and its reattachment to opsin, forming rhodop- 
sin again, occurs slowly. The rate of resynthesis of rhodopsin, in 
fact, probably accounts for some of the time lapse in dark adapta- 
tion, It would be a mistake to assume, however, that steady il- 
lumination decreases visual sensitivity simply by removing the 
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light-catching pigment and that dark adaptation is simply a mani. 
festation of the resynthesis of the pigment. Quantitative studies 
indicate that matters are more complicated than that. Bleaching 
is slow compared to the rate of light adaptation. Furthermore, the 
visual threshold is raised 100. times above the dark-adaptation 
value when bleaching of rhodopsin is negligible and when only 
very small proportion of rods has absorbed light at all. In fact, it 
seems that excitation of some rods reduces the effectiveness of 
excitation of other rods, possibly through nervous interactions 
somewhere within the retina. Obviously, then, dark and light 
adaptations are complex physiochemical events. 

The rise and fall of rhodopsin synthesis during dark and light 
adaptation can be measured in the living human eye by an inge- 
nious method developed by W. A. H. Rushton. Light entering the 
eye is reflected from the tissues behind the retina, which means 


that the reflected light has passed twice through the retina and has- 


undergone absorption by the visual pigments. By choosing two 
monochromatic lights—one strongly absorbed by rhodopsin, the 
other absorbed only slightly—and measuring the intensities of the 
reflected lights, evidence of changes in rhodopsin concentration is 
obtained. When the human eye is exposed to light the rhodopsin 
content, so measured, falls exponentially to a steady level at which 
the rate of bleaching of rhodopsin is balanced by the rate of its 
regeneration, This leveling-off occurs within a few minutes, and, 
as might be expected, the level attained is lower the higher the 
light intensity. Very bright lights produce complete bleaching. 
Following light adaptation the concentration of rhodopsin. rises 
continuously in the dark and reaches the original level within about 
20 minutes, Rushton's method is also applicable to cone pigments, 

2. Iodopsin and Other Cone Pigments.—The visual pigments 
of cones appear to be closely related chemically to rod pigments. 
Tn the violet cone pigment iodopsin, for example, the retinene is the 
same as in rhodopsin; only the opsin (protein component) is dif- 
ferent, If this retinene is incubated in solution with the cone opsin, 
synthesis of iodopsin occurs at least 12 times faster than when the 
same retinene combines with rod opsin to form rhodopsin, This 
suggests one reason why dark adaptation in cone vision (foveal vi- 
sion) proceeds considerably faster than does dark adaptation in 
rod vision. 

Measurement of the absorption properties of single cones has 
shown that the human retina contains three different. classes of 
cones, with absorption peaks of about 430, 540, and 570 mp, re- 
spectively. In contrast, rods have their absorption peak very near 
500 my, and all rods seem to contain the same pigment, rhodopsin. 
The discovery of cones, in 1964, provided the long-sought proof 
of the trichromacy theory of colour vision. (See below, Seeing 
Colour.) 


E. NEUROPHYSIOLOGY OF THE RETINA 


1. Input-Output Phenomena.—Visual sensation depends on 
messages, in the form of electrical impulses, which the retina sends 
via the optic nerve to the brain. The nerve is composed of the 
outgoing fibres of the ganglion cells, which are the final retinal 
stations along the paths of visual excitation originating in the 
photoreceptors. In measuring the impulses that the optic nerve 
conducts to the brain, one is studying the output of the retina as 
contrasted with the input, the photochemical changes induced by 
light. Each impulse lasts about 1 millisecond (yyy sec.) and is 
of the same type as the impulses that are transmitted by the body's 
peripheral nerves. The structural unit of transmission is the single 
nerve fibre, the axon. Each axon conducts its own message in 
complete isolation from messages that the other fibres of the nerve 
may be carrying simultaneously, This nerve impulse is an all-or- 
none event (see Att-or-None Law); it does not change quali- 
tatively during transmission, What changes is the number of im- 
pulses in a given time. The messages, hence, are coded by the 
intervals between impulses. Some features of this code, as mea- 
sured in animals, will be described here. 

Lag and Persistence ——Contrary to what one might expect, the 
spatial pattern of impulses of the optic-nerve fibres is not a point- 
to-point copy (as in a television transmission) of the light that 
stimulates the retina. To begin with, the ganglion cells do not re- 
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spond instantaneously to a flash of light illuminating the retina: 
an appreciable amount of time elapses. This interval is rarely 
shorter than 12 milliseconds, even when light of the strongest in- 
tensity is used, and it may be as long as 0.2 sec. if the stimulus is 
very weak. 

A stimulus of very short duration, say of the order of a millionth 
of a second, may have long ceased to exist before any message is 
delivered to the brain. Moreover, the delivery of impulses, once 
begun, may continue for as long as several seconds, depending on 
the flash intensity. This is analogous to the psychological phe- 
nomenon called persistence: a flash of light always seems to last 
for a fairly long time. For a flash whose duration does not ex- 
ceed 0,2 sec., the subjective impression is the same as for an in- 
stantaneous flash. 

On-bursts and Off-bursts—The lack of close correlation be- 
tween stimulus and impulse activity is more impressively revealed 
by the fact that many ganglion cells respond strongly to changes 
of illumination yet display relatively slight differences of impulse 
rate during the maintenance of different levels of steady illumina- 
tion. The response to a sudden change from darkness to light (see 
fig. 5) is a burst of impulses that may last for only 0.1 or 0.05 sec. 


LIGHT ON OFF 


* 


LIGHT ON 
+ 


| 
0.1 SECOND 


FIG. 5.—GANGLION CELL IMPULSES IN RESPONSE TO LIGHT CHANGES. A, 
CON" AND "OFF" RESPONSES; B, INHIBITION OF ''ON'' RESPONSE 


The impulse rate may be initially as high as 300 impulses per sec- 
ond but rapidly subsides to a low level while illumination remains 
constant; indeed, impulse activity may cease entirely while illumi- 
nation continues. Surprisingly, a similar event is often recorded 
when light is suddenly turned off: again a brief burst of activity 
(off-burst) may occur. Most ganglion cells that show on-bursts 
also respond strikingly to sudden darkness. However, for the 
same ganglion cell these on and off responses may vary greatly 
with changes in the intensity of illumination. Also, surprisingly, 
many ganglion cells continuously deliver impulses during complete 
darkness. This finding may account for the fact that the sensa- 
tion of complete absence of light (i.e., complete blackness) is not 
experienced ordinarily in the dark, although it is strongly felt when 
the change from light to darkness occurs. 

2. Excitation-Inhibition Interplay.—Some of the ganglion 
cells that deliver impulses in darkness are silenced immediately 
when the light is turned on for varying periods of time (see fig. 5), 
yet they may respond vigorously to cessation of light. This finding 
indicates that the off-burst may result from the sudden disap- 
pearance of an influence that opposes ganglion-cell excitation dur- 
ing light stimulation. This type of opposition is called inhibition. 
The great diversity of impulse patterns thus reveals the existence 
and interplay of opposing mechanisms within the retina—excita- 
tion and inhibition. E 

Receptive Field.—Interplay is demonstrated particularly well 
in the so-called receptive field of a ganglion cell. This is the 
retinal area over which it is possible to evoke responses of a single 
ganglion cell by a pinpointed, shifting play of light. The field 
exists because there are many more photoreceptors than ganglion 
cells in the typical vertebrate retina, and any one ganglion cell is 
the recipient of the excitations (via the bipolar cells) of a great 
number of photoreceptors; in addition, each photoreceptor is con- 
nected to more than one ganglion cell. Hence, when the retina of 
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the cat is explored with a small spot of light, while measuring the 
impulses of a single ganglion cell, the receptive field is found to 
be 1 to 3 mm. (gd to $ in.) in diameter. The field has a circular 
or elliptic shape and a functional organization of great distinctness: 
its centre and periphery have antagonistic effects upon the ganglion 
cell. If the ganglion cell responds with an on-burst when the 
centre of the field is lighted, illumination of the periphery elicits 
mainly or exclusively the off-burst response; conversely, if centre 
illumination produces off-impulses the periphery yields on-impulses. 
An intermediate zone gives both on and off effects. Response to a 
stimulus moving across the field may considerably exceed response 
to the same stimulus presented simultaneously to all regions of 
the field. 

Scanning.—lhese findings suggest that small and rapid eye 
displacements such as occur during scanning movements must be 
of great advantage in obtaining visual information. Indeed, when 
the retinal image is made stationary and independent of eye move- 
ments, the details of the test pattern fade from the view of the 
observer within a few seconds and the visual field appears uni- 
form, although the image upon the retina remains physically un- 
changed. If the image is flickered or is caused to move on the 
retina the pattern immediately reappears. 

Simultaneous Contrast.—Interplay of inhibition and excitation 
probably has a role also in the phenomenon called simultaneous 
contrast; for instance, a gray shape against a black background 
appears almost white, but it appears quite dark when seen against 
a white background. The more intensely illuminated retinal re- 
gion probably exerts a strong inhibition on the less intensely stimu- 
lated region than does the latter on the former. In this manner 
the interplay of inhibition and excitation is believed to exaggerate 
all differences in brightness over the retinal image and thus favour 
information on significant features at the expense of less significant 
ones, 

Mach Bands.—Excitation-inhibition interplay is seen also in 
relation to the so-called Mach bands, first described by the physi- 
cist Ernst Mach. Where light intensity changes from bright to 
dim, the edges of the intermediate zone between the bright and 
the dim field appear brighter or darker than the fields, The 
bright band occurs where the light intensity starts to change from 
bright to dim, and the dark band is seen where the change ends and 
a constant level of dimness is reached. As graphed, wherever the 
light-intensity curve of an illuminated surface has a concave or à 
convex flection with respect to the abscissa, that phase appears 
brighter or darker, respectively, than its surroundings. Mach 
bands appear in photographs simply because the photograph is 
viewed by the human eye; they are not physically present in the 
photograph itself. 

3. Electroretinography.—In 1865 A. F. Holmgren of Sweden 
discovered that a galvanometer connected to the poles of a frog’s 
eye gave a characteristic deflection when the eye was illuminated 
and another deflection when the light was turned off. These elec- 
trical changes were soon shown to originate within the retina, They 
were first called retinal action currents, but the term electro- 
retinogram (ERG) is now generally used. The term refers to all 
electrical changes in response to illumination (including changes 
following illumination) that are recorded at a distance from the 
retina though originating in the retina. 

The ERG can be recorded from any vertebrate, and it has a 
similar form throughout the subphylum. Before World War II 
the study of the human ERG was handicapped by the difficulty of 
securing a steady contact of an electrode with the cornea, because 
of blinking and movements of the eye and head. (In narcotized 
animals a cotton thread wetted with a physiological saline solution 
connects the cornea with the electrode metal.) The electrode that 
came into use after World War II for studies in human beings is 
built into a plastic corneal contact lens; it is simply a smooth 
metallic point connected to a fine wire which emerges from the 
outer side of the lens. Contact between the metallic point and 
the cornea is established through the fluid layer between the lens 
and the cornea. The arrangement permits easy and secure élec- 
trode attachment and does not harm the eye. The reference (in- 
active) electrode is generally placed on the skin of the forehead. 
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These electrodes lead to amplifiers and the amplified potentials 
are recorded by the cathode-ray beam of an oscilloscope. The 
subject is in a sitting or lying position and is permitted to blink 
and move his eyes except for the brief periods of time during 
which recordings are taken. He is tested during dark and light 
adaptation with light stimuli of different quantities. 

Light, in order to produce a measurable ERG, must stimulate 
rather intensely a large retinal area. Stimulation of a small re- 
gion only, without any light falling upon the rest of the retina, 
does not yield electrical changes of sufficient magnitude to be 
measurable at the cornea. A restricted source of light, such as 
a xenon flash several feet in front of the eye, provokes the ERG 
by virtue of the light scattered within the eye and exciting prac- 
tically the whole retinal area. 

The typical ERG is in response to the turning on of strong light 
in the fully dark-adapted state. No electrical change occurs for 
about 2 milliseconds; then rather suddenly there appears a po- 
tential, directed downward, which denotes that the cornea has be- 
come electronegative with respect to the reference point. Very 
shortly thereafter the cornea-negative potential is interrupted 
and a broadly peaked potential (maximally 0.6 millivolts) of op- 
posite polarity develops; it subsides within about 200 milliseconds, 
The initial cornea-negative wave is called the a wave, the following 
cornea-positive wave the b wave (see fig. 6). 

The ERG varies characteristically with the physical properties 
of the stimulus, including intensity, wavelength, duration, and 
frequency of stimulation (e.g flicker light). It is highly de- 
pendent, also, in form and amplitude, on the state of retinal adap- 
tation, The ERG is useful in the diagnosis and study of retinal 
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(A) SCOTOPIC (DARK- 
ADAPTED) CURVE IS RESPONSE TO LIGHT INTENSITY (1), 100 TIMES HIGHER 


THAN THAT IN B. (C) PHOTOPIC (LIGHT-ADAPTED) CURVE IS RESPONSE TO 
SAME LIGHT INTENSITY AS IN A; (D) RESPONSE TO FLICKER LIGHT AT 20 
FLASHES PER SECOND 


disease. Fig. 7 gives an idea of the magnitude of changes seen 
in abnormal retinal function. Here the ERG of a young man 
afflicted with congenital night blindness is compared with the ERG 
of his sister, who has normal retinal function. The b wave, which 
is closely linked to retinal processes activated by the dark-adapted 
rod cells, is characteristically reduced in this type of night blind- 
ness while the a wave is well developed. The ERG is particularly 
helpful in animal studies of abnormal retinal function; by no 
other method can functional changes be measured so rapidly and 
reliably. 

The ERG has its origin mainly in the functioning of the visual 
cells, the pigment epithelium, and the bipolar cells. Ganglion-cell 
and optic-nerve activities are not represented by an ERG com- 
ponent. Unlike the all-or-none impulses of ganglion cells (see 
above) the ERG is a graded response; its amplitude and form are 
functions of the stimulus properties. When recordings are taken 
for longer periods of time than are needed for tracing a and b 
waves, these potentials are succeeded by variations of relatively 
long duration. Of these the most prominent is the cornea-positive 
c wave, which has its peak about 3 sec. after the turning on of a 
very bright light. Sudden cessation of illumination, several sec- 
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q 
onds or minutes after the light 
was turned on, provokes the j + 
wave, which is similar in form to. 
the b wave at “on” and is fol. 
lowed, like the b wave, by a slow 
fluctuation of potential The 
eye, furthermore, shows a so 
called steady ( direct-currentlike) 
cornea-positive potential of sey. 
eral millivolts upon which the re- 
sponses to light are actually super. 
imposed. The steady potential 
is the cause of varying potentials 
© recorded from the sides of the 
| head in association with lateral ’ 
eye movements, These varia- 
tions provide a means of tracing 
the movements of the eye under 
such conditions as reading and 
object scanning. j 
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F. SEEING Cotour ] 


No other aspect of vision pre- 
sents such a multitude of phenomena as does colour vision, and no 
other field has received the attention of so many from so many 
different points of view. The following discussion is centred on 
the classical theory of colour vision postulated at the beginning 
of the 19th century by Thomas Young and developed a few decades 
later by H. L. F. von Helmholtz (gq.v.). The theory is mainly 
concerned with the primary processes of colour vision and espe- | 
cially the nature of the receptors—the wavelength discriminators — 
that enable one to see the multitude of colours. The facts fall - 
mainly into two groups: those bearing on the so-called laws of 
colour mixture and those underlying the phenomenon of colour 
blindness. (For introductory information see above, Colour 
Components.) 

1. Laws of Colour Mixture.—Study of the sensations pro- 
duced by adding one monochromatic light to another has proved | 
basic to the full formulation of the Young-Helmholtz theory. 
This study depends on the use of instruments that permit the 
superposition of two or more radiations and the simultaneous 
comparison of the resulting mixture of radiations with other 
monochromatic lights, singly or combined—all viewed by one eye | 
under photopic (daylight) conditions. The coloured lights are 
presented in such a way as to be perceived somewhat like the 
light of the sky, dissociated completely from any particular ob- 
ject. The observer sees a circular field divided into halves con- 
sisting of the lights to be compared. He is asked to match the 
halves by adjusting the intensity of all but one of the lights until 
the halves become exactly alike in appearance. The eye is thus 
used only as an instrument establishing equalities; it is comparable 
to the null instrument of physics. The mixing of radiations in 
these experiments should not be confused with the mixing of 
paints; mixing two monochromatic lights means the addition of 
one light to the other, while mixing two pigments means the sub- 
traction of more radiation from daylight or artificial light by the 
combined pigments than by either pigment alone. 

Matching experiments of this kind reveal the following facts: 

1. Every sum of two monochromatic lights of wavelengths be- 
tween spectral green and spectral red can be matched by one 
intermediate monochromatic light. Conversely, every monochro- 
matic light within this spectral region can be matched (provided 
the amounts of light are suitably chosen) by the sum of any two 
monochromatic lights, one being of shorter wavelength and the 
other of longer wavelength than the single light to be matched. 
For instance, a certain amount of 670-my light (red) added to à 
certain amount of 530-my light (green) matches a certain amount 
of 590-my light (yellow); and other relative amounts of 670-m# 
and 530-my lights match the light of another wavelength. The 
matched light is closer in wavelength to that of red light if, in 
the above example, more red is added ‘to green than is needed to 
match the yellow light; and the matched light is closer in wave- 
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length to the green light if more green is added than is needed to 
match the yellow light. This may be expressed as a colorimetric 


L(S$)-t L($) = La(Ss) 


equation: red, green, yellow) 


(e£, 
where L is the amount of the light and S is the type of light as 
defined by wavelength; the sign = is to be read as “matches.” 
2. A similar condition exists for mixing lights between 530 
my (green) and 430 my (violet). Such a mixture matches, for 
instance, an intermediate blue-green; but the blue-green must 
be diluted, so to speak, by white light in order to make the match 
perfect. The colorimetric equation for mixtures of this kind is 


LS) + L(S2) = Ls(Ss) + L(W) 
(e.g. green, violet, blue-green, white) 


where W denotes white light. 

3. Experimentation has shown that the terms in a colorimetric 
equation have the same properties as do the numbers in algebraic 
equations. 'The terms can be multiplied by the same number 
without destroying the match. Both sides of the equation can be 
increased or decreased by the same term without affecting the 
equivalence of the two half-fields, although the colour is changed. 
The sum of several terms can be replaced by any other sum equiva- 
lent to it, and if two mixtures appear identical with a third, they 
are themselves equivalent. 

4. White light is matched by the complementaries added in the 
proper amounts. (See above, Colour Components.) This may be 
expressed as 


LS) + La(S:) = L«(W) 


5. Green light has no complementary in the spectruin, but 
it is complementary to a mixture of red and violet which yields 
the nonspectral purple colour, Hence, we may write 


LS) + La(S2) + La(Ss) = Lo(W) 
(green, — red, . violet, white) 


These facts lead to the important conclusion that there need 
be no more than three different systems in the retina to account 
for the sensation of different colours. ‘This is the essence of the 
trichromacy theory of human colour vision as stated first by 
Young. It is assumed that the three systems differ in their visual 
pigments, one absorbing light maximally in the red region of the 
Spectrum, one in the green region, and one in the blue. Im its 
simplest form the theory assumes that there are three different 
kinds of cone cells, each possessing one type of visual pigment. 
The sensation of colour is believed to be a function of the rela- 
tive values of the responses of the different’ receptors, whereas 
the sensation of light is a function of the sum of their responses. 
The sensation of colourless (white) light is assumed to result when 
all three responses occur in a certain relationship. 

The Young-Helmholtz theory, which has been verified by di- 
rect absorption measurements of single cones (see above, Jodopsin 
and Other Cone Pigments), is generally contrasted with the theory 
of Ewald Hering (q.v.), which asserts that each cone substance 
evokes a sensation not only when it is changed (decomposed) by 
light but also when it returns to the original state (is resynthe- 
sized), Thus the sensations of red and green, yellow and blue, 
and white and black are supposed to be paired and to represent 
decomposition and synthesis, respectively, of three visual sub- 
stances, 

2. Deficiencies of Colour Vision.—About 8% of white Euro- 
pean males and approximately 0.496 of white European females 
have one or another defect in discriminating colours involving the 
red and green receptor system. The abnormality is congenital and 
is inherited as a recessive sex-linked character, as indicated by 
the percentages given above. Thus, a woman may carry the ab- 
normal character Without being affected herself but (statistically) 
half of her sons will be colour deficient. Women who have mani- 
fest colour deficiency generally have a colour-deficient father and 
a carrier mother. The deficiencies are best defined by the use of 
a Nagel anomaloscope, in which the subject sees a field divided 
into two parts—one illuminated by a monochromatic yellow, the 
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other by a mixture of monochromatic red and green. He is asked 
to match the two fields by adjusting the ratio between the red 
and green light intensities and by reducing or increasing the bright- 
ness of the yellow light. 

Colour-deficient persons are divided into two major classes: 
(1) anomalous trichromates and (2) dichromates. Each class con- 
sists of major groups: the protanope and deuteranope dichromates, 
and the protanomalous and deuteranomalous trichromates. 

Anomalous Trichromates.—'The deuteranomal—the most’ fre- 
quent colour-deficient person (5 males in 100)—identifies himself 
by setting the red and green mixture strongly greenish to match 
the given yellow, whereas the protanomal (1 male in 100) makes 
the mixture reddish. The former seems to have a deficiency in 
the green system, the latter in the red system. Though deficient 
in one or the other system, anomalous trichromates nevertheless 
possess all three colour systems. 

Dichromates.—The dichromates (2 males in 100)-are those 
who are generally called colour-blind. They confuse red with 
green, yellow with green, red with orange; że., all spectral lights 
between green and red seem alike. Their colour-perception ap- 
paratus thus appears to be reduced from the normal three systems 
to two systems—the blue system and a single red-green system, 

In the protanope this colour defect is associated with a marked 
reduction in sensitivity to monochromatic lights from the red end 
of the spectrum. If he is asked to match a bright red light with 
a yellow light he will reduce the brightness of the yellow to a very 
low value to make the half-fields appear equal. It is therefore 
assumed that the protanope entirely lacks the red visual pigment. 
Since there is no evidence that the protanope has fewer cones than 
a normal pérson, it is assumed that in protanopia the cones that 
in normal men contain the red pigment have this pigment re- 
placed by the green pigment, 

The deuteranope differs mainly from the protanope in that his 
vision is not restricted at the red end of the spectrum. Appar- 
ently the cones that normally contain either red or green pigment 
contain a mixture of these pigments in deuteranopia, so that dis- 
crimination between red and green is impossible although visibility 
in the red region of the spectrum is maintained. 

Rare Conditions.—A rare type of colour deficiency is tritanopia, 
a form of dichromacy marked by lack of the blue system with 
presence of the green and red systems. Still rarer is mono- 
chromacy, the complete lack of colour vision. 


II. IMAGE FORMATION 


Light, before it reaches the photoreceptors, passes through a 
series of transpárent media and refractive surfaces which make 
the eye an optical instrument. In order to comprehend the func- 
tion of this instrument it is helpful to consider first a simple opti- 
cal system that depends on one refractive surface only. 


A. THE SIMPLE OPTICAL SYSTEM 


The simplest system to which the eye may be reduced is repre- 
sented by a spherical boundary, equivalent to the cornea, between 
two media of different optical density: air on the one side, a 
watery fluid on the other (see fig. 8). The system has a principal 
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FIG. 8.—THE SIMPLE OPTICAL SYSTEM. FOR EXPLANATION see TEXT 


axis represented by the line X through the middle point of the 
spherical surface P and the centre of curvature C. Let O be a 
luminous point (the object) on the principal axis within the first 
medium. Light emanating from O strikes the spherical boundary 
and passes through the second medium to produce the image I. 
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Now let O be at a very great (“infinite”) distance—so distant 
that the light emanating from it strikes the spherical boundary 
as parallel rays. I is then at the principal focus of the second me- 
dium, and the distance between C and I is the principal focal 
length of the second medium—the so-called image focal length. 
On the other hand, let I be at a very great distance from the 
boundary; then O is at the principal focus of the first medium, 
and the distance between C and O is the principal focal length 
of the first medium—the so-called object focal length. 

A simple equation describes the relationship between object 
distance and image distance in this system: 
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ap Ter, 


a) 


where 74 is the refractive index of the first medium; mo that of 
the second medium; u the object distance (O — P); v the image 
distance (P — I); and r the radius of curvature. The fundamen- 
tal law of optics applied in this equation is the law of refraction, 
which states that the direction of propagation of light is changed 
when the light strikes the plane interface between two media at an 
angle with the normal to the interface. The light rays are bent 
toward the normal in going into a medium of higher refractive 
index and they are bent away from the normal in going into a 
medium of lower index. Since the refractive index of air is 1, 
equation (1) becomes 
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where is the refractive index of the second medium. According 
to equation (2) the image focal length fy (i.e., the image distance 
when the object distance is infinite) is given by 
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and the object focal length f, (i.e., the object distance when 
the image distance is infinite) is given by 


i= (4) 


It follows from equations (3) and (4) that the image focal length 
fo is given by 


(3) 
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h=nxf (5) 


The object focal length f, is used as a measure of the refractive 
power of an eyelike system in comparison with other optical sys- 
tems. Since refractive power is obviously greater the shorter this 
focal length, it is given as the reciprocal of the focal length mea- 
sured in metres. Its unit is the diopter (D). Refractive power 
measured in diopters is called dioptric power. Hence, 

1 
fi in metres) 


B. REFRACTIVE PROPERTIES OF THE EYE 


dioptric power — (6) 


The equations given above for the simple optical system may be 
used profitably to evaluate the refractive properties of the human 
eye, assuming that the eye contents are homogeneous and of uni- 
form optical density. The human cornea is a spherical surface 
having a radius of curvature of about 7.8 mm.; the refractive in- 
dex of the watery contents, including thé jellylike mass called the 
vitreous body, is 1.336 (i.e., very nearly that of water, which is 
1.330). Let it be assumed further that the system contains no 
body of a different refractive index—in particular that it contains 
nothing equivalent to the lens within the eye; then, applying equa- 
tions (3), (4), and (6), the image focal length is found to be 
about 31 mm., the object focal length about 23 mm., and the 
dioptric power about 43 D. Now, the corresponding values for 
an average normal eye are about 22 mm. for image focal length, 
17 mm. for the object focal length, and 58 D for the dioptric 
power when the eye is adjusted to far vision (i.e., nonaccommo- 
dated). This normal eye differs from our fictitious system only 
by containing the crystalline lens. Thus we find that the lens 
adds relatively little in refractive power; the system without a 
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lens has only 15 D (58 — 43) less dioptric power than the norma] 


eye. Contrary to popular opinion, the refractive power of the eye 


depends mostly upon the spherical boundary between air and eye 
fluids as provided for by the curvature of the cornea. 

The human eye has a distance between cornea and retina of 
about 24 mm. In the example given above the image focal length 
of an eye without a lens was calculated to be 31 mm. It follows 


that after removal of the lens (e.g., by surgery for cataract) ‘all - 


images on the retina are badly blurred if the missing lens is not 
replaced by an artificial lens in front of the eye. Without 
an artificial lens the image of an object point is about 7 mm, 
behind the retina of the lensless human eye when the object 
point is at a great distance, and lies more than 7 mm. behind the 
retina when the object point is close to the eye, according to 
equation (2). 

In water, where the cornea is a boundary between two media 
of practically the same optical density, an eye depending solely 
on corneal curyature has no image-forming faculty, For the same 
reason the lens, in order to function as a refractive body, must 
have a refractive index higher than that of the watery eye contents, 
In fishes the lens provides the whole refractive power of the eye, 
and its refractive index is higher than that of the common optical 
glass; it may be as high as 1.72. 

In man the refractive index of the lens is 1.42, as compared with 
the index of 1.336 of the eye fluids. Actually, the refractive index 
of the lens varies from 1.386 at the surface to 1.406 at the core, 
This heterogeneity makes the lens a stronger refracting body than 
would be the case if the refractive indices of its parts were singly 
administrative. When the eye is relaxed (i.e., nonaccommodated), 
its refractive power is such that light coming from a great dis- 
tance has its focus on the plane of the retina. 

The eye is a complex optical system because it contains three 
spherical boundaries between media of different optical densities. 
These boundaries are the cornea, the anterior lens surface, and the 
posterior lens surface. The last is a concave boundary at which 
the light passes from a medium of higher density to one of lower 
density; the other two are convex boundaries at which the light 
passes from a less dense to a denser optical medium. At each 
boundary the light rays are successively bent toward the axis. 
The mathematical treatment of this complex system is in part 
similar to that applied in the case of a thick lens. It requires the 
assumption of two planes, called principal planes, that are equiv- 
alent to the refracting surface of the simple optical system. In 
addition, one needs to assume two points, called nodal points, 
that correspond to the centre of curvature of the simple optical 
system. 

For certain considerations of image formations, a fictitious eye 
(the so-called reduced eye; see fig. 9) has been designed which has 

the same refractive power as the 
true eye at rest but has only one 
BER... refractive surface (i.e., it lacks & 
lens). This refractive surface i$ 
curved much more than the r 
cornea in order to give the re 
FIG. 9.—IMAGE FORMATION IN THE duced eye the correct refractive 
SO EALE RENTE EYE, TOR UI. power, ‘The reduced eye Jas i 
nodal point, N, which is 17.2 mm. 
in front of the simulated retina. In order to find the image I 0n 
the retina from a distant object, O, two straight lines are drawn 
from the limiting points of the object through the nodal point of 
the reduced eye. These lines represent the rays of light that pass 
unbent from the object through the nodal point as in the simple 
optical system, the rays being directed toward the centre of curva- 
ture. As under real conditions, the image on the retina is found to 
be inverted—a circumstance that is of no consequence to visual 
performance, since we are physiologically adapted to this kind of 
image formation. The angle formed by the lines passing through 
the nodal point is the visual angle, V; an angle of 1° corresponds 
to 0.29 mm. on the retina. For small visual angles, image size ani 
object size are related in the following proportion; 
size of object _ distance of object from the eye 
size of image distance between retina and nodal point 
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C. ACCOMMODATION 

A mechanism of adjustment for different distances, analogous 
to the focusing mechanism of a camera, is necessary in vision. 
The adjustment is called accommodation, and it is achieved in 
the human eye by changing the curvature of the crystalline lens 
and thus modifying the refractive power of the eye, On removal 
of the lens, the power of accommodation is lost; it is also dimin- 
ished or lost with age—the condition known as presbyopia (see 
below). y 

The human lens is a biconvex body about 3.6 mm. thick, con- 
tained in an elastic envelope, the lens capsule, and surrounded 
by watery fluids. It is held in position by a great number of 
firm threads which run from the rim of the lens to the ciliary 
body, a part of the eye that lies like a collar between the root of 
the iris and the anterior portion of the retina. Collectively, these 
threads comprise the suspensory ligament, or zonule of Zinn. 
The ciliary body contains a tiny ciliary muscle composed of fibres 
arranged both radially and circularly, like the fibres of a sphincter 
muscle, 

Accommodation depends on the elasticity of the lens capsule 
and the plasticity of the lens tissue, on the tension exerted by 
the suspensory ligament on the capsule, and on the action of the 
ciliary muscle, which on contraction reduces suspensory-ligament 
tension. According to the classical theory of accommodation ad- 
vanced by Helmholtz, the elasticity of the lens capsule is such that, 
if unchecked, it would ‘mold the lens into a more nearly spherical 
body than is needed for distant vision. Hence, if the elasticity of 
the lens capsule were normally unrestrained, the sharp image of a 
distant object would fall in front of the retina. The restraint is 
provided by suspensory-ligament tension, which stretches and flat- 
tens the lens so that distant objects have their sharp image on the 
retina. This normative posture of the ligament and lens is said 
(somewhat paradoxically) to characterize the “relaxed” condition 
of the eye. 

Accommodation, then, is the process by which the normal ten- 
sion of the suspensory ligament upon the lens capsule is weakened 
so that the lens can take a more curved shape in accordance with 
the capsule’s elasticity. ‘The release from the normal tension of 
the ligament upon the lens is accomplished by the contraction of 
the ciliary muscle, which decreases the diameter of the circle that 
the ciliary body forms and thus reduces tension in the ligament. 
It follows that a lens freed entirely from the tension effect should 
be in a state of maximal accommodation; it should be more curved 
and of greater refractive power than is the relaxed eye.» This is 
indeed the case. It also has been shown that the lens in the living 
eye during strong accommodation becomes somewhat tremulous 
due to the relaxation of its suspension by the ligament. In per- 
sons born without an iris the lens actually can be seen becoming 
smaller and thicker during accommodation, as demanded by Helm- 
holtz’s theory. 

Suspensory-ligament tension is exerted mainly on the anterior 
surface of the lens; therefore, it is mainly the anterior part, 
and particularly its central zone, that takes a more curved shape 
during accommodation: This was demonstrated by Helmholtz by 
means of the weak reflections from the surfaces of the lens, its 
posterior surface acting like a concave mirror, its anterior like a 
convex mirror. He noted that during accommodation the image 
formed by reflection from ‘the anterior surface changed in a way 
indicating an increase in the curvature of this surface, while the 
reflection from the posterior surface remained about the same and 
the reflections from the corneal surfaces were not affected at all. 

Accommodation has a certain range of effectiveness. As an 
object is moved closer and closer to the eye, accommodation be- 
comes maximal—is said to be at'the near point—and then, when 
the object is brought closer still, its image on the retina becomes 
blurred. The power of accommodation decreases progressively 
with age; slowly in early life, most rapidly at about age 40 to 50, 
and very slowly again after age 55. At age 8 the near point is 
about 9 cm. (34 in.) in front of the eye; at 25 years at 12 cm. 
(4$ in.) ; at 45 years at 20 cm. (8 in.); and at 55 years at 75 cm. 
(30 in.), What happens is that the ability of the lens capsule to 
mold the lens into a more nearly spherical shape diminishes pro- 
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gressively until the lens has lost its plasticity and sets in its un- 
accommodated shape. Thus the ability to see distant objects is 
virtually the same in old age as it is in youth; 

Not all vertebrates possess the same type of mechanism as man 
for adjusting the refractive power of the eye. In bony fishes, for 
example, accommodation is achieved by a special muscle which 
moves the almost completely spherical lens toward. the retina, 
thus accommodating the eye for distant vision instead of for near 
vision as in man. Other fishes do accommodate for near vision, 
by moving the lens toward the cornea. The lamprey adjusts for 
distant vision by deforming the eyeball from the outside and 
pressing the cornea and the lens (which is normally in contact with 
the cornea) toward the retina. ' 

Accommodation in man is part of an automatic or semiauto- 
matic tuning system which adjusts the eyes for viewing a near 
object. This marvelous tuner, whose central station is, of course, 
the brain, achieves via nerve impulses to the appropriate muscles 
the simultaneous occurrence of three different changes: (1) in- 
crease in the refractive power of the lens by contraction of the 
ciliary muscle; (2) inward turning of the eyes (convergence) re- 
sulting from contractions of the medial recti muscles on the out- 
side of the eyeballs; and (3) narrowing of the pupil by contraction 
of the pupillary sphincter muscle, which increases depth of focus 
and thus improves the distinctness of the image on the retina. 

The association between convergence and accommodation is 
such that a change in the one produces a corresponding change in 
the other, ensuring that these two adjustments are always appro- 
priate for a given distance of the object. "The effective stimulus 
for tuning with respect to accommodation is the blurred image of 
a near object and its indistinct appearance subjectively; for con- 
vergence the effective stimulus is diplopia (double vision), the 
images of the object on the two retinas being asymmetrical to the 
fixation axis. Pupillary constriction (see below) is an event re- 
sponsive to the act of convergence and accommodation. 


D. PUPILLARY REACTIONS 


The inside of the eye is covered by a black coat whose purpose 
is to prevent light from reaching the retina except by way of the 
natural opening behind the cornea, the pupil. The pigment of this 
coat is melanin; it fills the epithelium, which lines the inside of 
the iris and the ciliary body, and the retinal pigment epithelium 
on the outside of the retina. The retinal pigment epithelium is 
very thin, and most of the black coat behind the retina is repre- 
sented by the pigment-rich choroid, the vascular tissue between 
the sclera and the retina. 

The iris constitutes a diaphragm. Its muscles, the sphincter 
and dilator, cause the pupil to change in diameter. By way of the 
so-called light reflex the pupil becomes smaller—part of the optic- 
nerve impulses are channeled to a region of the midbrain which 
then sends impulses via certain fibres of the oculomotor nerve to 
the sphincter muscle of the iris, where they excite contraction. 
Light acting on one retina causes contraction of the pupil not only 
of the exposed eye but also of the pupil of the other eye; thus the 
pupils of both eyes are normally of the same diameter under all 
conditions. 

The narrowing of the pupils in response to retinal stimulation 
is a mechanism for controlling the amount of light that reaches the 
retina, Since it is stimulated by retinal excitation, the pupillary 
response is greatest with a sudden change in illumination; during 
steady exposure to light the response tends to diminish in ac- 
cordance with the attainment of retinal light adaptation. The 
pupillary diameter in the human eye may be as small as 2 mm. 
(dg in.) and as large as 10 mm. (£ in.); thus the ratio of the 
corresponding areas is 1 to 25. Since the amount of light enter- 
ing the eye is proportional to the area of the pupil, it is evident 
that the pupillary reaction modifies the amount of light only over 
a small range. 

A slit pupil (e.g., in the cat) is more effective than a circular 
one in controlling the amount of light entering the eye, because a 
slit is readily narrowed almost to closing. The slit pupil is pos- 
sessed, as a rule, by animals that do not shun daylight although 
they are active mainly at night. 
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E. OPTICAL DEFECTS OF THE EYE 

Built of living matter, the eye is not a perfect optical instru- 
ment—nor does it need to be, since it does not measure physical 
quantities in the precise manner of an instrument but rather 
evaluates information transmitted from the outside world by light. 
The imperfections that an optical instrument commonly has, and 
for which corrections are needed, are produced by aberrations in 
the peripheral regions of the lenses. (See Optics: Aberrations of 
Optical Systems.) In the eye these problems are negligible: visual 
acuity in the periphery of the retina is naturally low, and distinct- 
ness is appreciated exclusively by means of the central retina 
(foveal region). Furthermore, the low sensitivity of the retina to 
wavelengths outside the 400-700-my range, taken together with 
the low transmission by the ocular media of ultraviolet and infra- 
red radiations, considerably reduces aberration due to the hetero- 
geneity of light. Thus, the common optical defects (e.g., spheri- 
cal and chromatic aberrations, imperfect centring of the refractive 
surfaces, diffraction fringes) affect vision rarely, if at all. Occa- 
sionally, of greater consequence and nuisance are those physio- 
logical defects that result from asymmetry in the curvature of the 
refractive surfaces (astigmatism) and heterogeneities within the 
optical media. The latter are caused by the normally occurring 
fine opacities or discontinuities in the optical media which are 
seen as irregular lines or the floating specks variously referred 
to as flying spots, mouches volantes, or muscae volitantes. These 
optical irregularities enhance the scattering of light within the eye 
—the entoptic stray light (see below). 

1. Astigmatism.—This defect of the eye occurs when different 
meridians of some of the media have different curvatures, The 


vertical meridian of the cornea generally has a shorter radius 
of curvature, and is therefore more refractive, than the horizontal. 
The meridians of the lens may also differ, but ordinarily the asym- 
metry of the cornea is the greater. The optical aspects of astig- 
matism are diagrammed in fig. 10. If the vertical meridian CAD 


FIG. 10.—ASTIGMATISM. FOR EXPLANATION see TEXT 


is more strongly curved than the horizontal meridian FAE, the 
rays that fall on CAD will come to a focus at G, and those that 
fall on FAE, at B. If the pencil of rays is divided at successive 
points G, H, I, K, and B by a section perpendicular to AB, the 
various forms that the section would present at these points are 
seen in the figures underneath. These figures indicate that if the 
retina were placed at G, a horizontal line would be seen; if at H, 
an ellipse with its long axis parallel to AB would be seen; etc. The 
degree of astigmatism is ascertained by measuring the difference 
of refraction in the two chief meridians. The defect is corrected 
by the use of cylindrical glasses whose curvature, added to that 
of the minimum meridian, makes the focal length of the minimum 
meridian equal to that of the maximum meridian. 

2. Entoptic Stray Light—Light that reaches the retina dif- 
fusely, in contrast with light that is focused on the retina to form 
an image, belongs in the category of stray light called entoptic, 
because the eye itself is the cause of this diffusion. Some stray 
light reaches the retina through the walls of the eyeball outside the 
cornea, since the black coat is not a perfect barrier; but most of it 
appears to be reflected from the media within the eye and behind 
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the image on the retina. The amount of entoptic stray light ac. 
cruing from internal reflection is a function of both the intensity 
of light in the image and the size of the image. As the size of the 
image of a bright disc in a dark field is increased and covers a 
progressively greater fraction of the total retina, there is a lessen. 
ing of the ratio between the image intensity and the intensity of 
the light on the rest of the retina. The effective value of stray 
light—which seems to be the main cause of a familiar sensation, 
glare—may be ascertained by measuring at the fovea the impair. 
ment of brightness discrimination caused by the existence of a 
light in the periphery of the visual field. 

3. Abnormalities of Refraction.—An unaccommodated eye 
in which the image of a distant object falls upon the retina js 
called a normal, or emmetropic, eye: the subject sees distant ob- 
jects clearly. Any deviation from the condition of emmetropia 
is called ametropia and results from an abnormality in the relation 
between the axial length of the eye and its refractive power. There 
are two principal types of ametropia. In hypermetropia (also 
called hyperopia), the image of a distant object falls behind the 
retina: the subject, who is said to be longsighted (or farsighted), 
must accommodate even for distant vision. In myopia, the image 
falls in front of the retina; the subject is said to be nearsighted 
(or shortsighted) since he can see only near objects clearly. 

4. Miscellaneous Defects.—Deficiencies of sight that may 
have a number of causes include dim vision (see AMBLYOPTA) and 
tiring and smarting of the eyes (see AsrHENOPIA). (W. K. N.) 


IH. PSYCHOPHYSICS OF VISUAL PERCEPTION 
A. GENERAL CRITERIA OF. VISION 

1. Objects as Human Constructs.— The world as the physicist 
knows it is composed not of the objects we experience but of 
molecular and atomic activities that cannot be appreciated in a 
sensory way atall. They are conceived of only through the effects 
produced on recording instruments. One form of this imputed 
activity is the kind of radiation, called light, that affects our eyes. 
The end result is the experience of objects which, although human — 
constructs, are the only "reals" we have: at least, when in doubt, 
we tend to believe in the reality of something we sense rather than 
our ideational constructs. (See Perception.) It can be said 
that vision is one of our object-constructing activities. It is by 
virtue of vision and the other object-constructing processes that 
we live in a world of objects. All external influences that lead to 
consciousness at all result in thinglike characteristics. 

2. Figure and Ground.—The minimum of thinglikeness exists 
in vision when the radiation in the visual field is such as uniformly 
to stimulate the entire retina. We then say that the visual field 
is homogeneous. It may be gray or coloured, but should the least 
differentiation in radiation reach the eye, as when a black line is 
drawn on a white card, and immediately one sees a localized thing. 
The visual field is now differentiated into figure field and ground 
field, each with its distinct visual properties. A simple figure- 
ground situation is created when two parallel lines are drawn on 4 
blank sheet of paper (see fig. 11). These may be seen simply as 
lines, in which case each one is a figure on a ground (the blank 
area), or they may be seen as the edges of a strip of material, the 
boundaries of a plank or walkway, or the sides of a vertical pillar. 
If so, the visual quality of the 
area they bound is distinctly dif- 
ferent from the quality of the 
area outside the lines. It is said 
that the area possesses a thinglike 
quality, whereas the area outside 
simply gives the impression of ex- 
tent in space. The area within 
the figure has a surfacelike prop- 
erty andis localized. The ground 
is unlocalized and recedes into the 
remote distance. Most visual 
fields are by no means so simple, 
and what is figure and what is 
ground is often difficult to define. pie. 
Nevertheless, the figure-ground TERN 


11.—A FIGURE-GROUND PAT- 
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concept serves to emphasize certain basic features of visual per- 
ception and has instigated considerable research. 

3. Segregation and Synthesis.—There remains the problem 
of why and how certain parts of the visual field are seen as be- 
longing together and others as not. In the case of a single dark 
line on a white field, the problem is nonexistent, but in the case 
of complex visual fields, this is a subtle problem. In solving it, 
certain factors can be imputed to the nature of the visual field 
while others must be sought in the organization of man himself. 

4. Identity and Localization.—In addition to solving the 
problem from instant to instant as to what belongs together and 
thus is one object, and what is to be seen as other objects, the 
organism must identify and localize the objects it sees. 

5. Temporal Continuity.—More than merely possessing the 
anatomical structures for visual perception, the individual is wholly 
an ongoing functional organism—a consideration that is often 
overlooked in analysis. The investigator must see the present in 
the light of the past and in terms of the future, since organismic 
activity is directional. Vision becomes fully understandable only 
when this is recognized in the methods used to analyze it. 

6. Intersensory Relations.—What one sees is of one's own 
construction using the stimulation of the instant in ways that 
do not always produce the answer that will tally with that of 
some other sense. Vision, taken as a single sense, is generally aided 
by other senses which help account for its character, but it is pos- 
sible for these other senses to collide with vision. It is scarcely 
possible for all of them always to substantiate each other. Some 
students of human behaviour believe that the feeling of certainty 
is a measure of the many cues that exist at a given moment, and 
how well they harmonize. 


B. OBJECT PERCEPTION 


1, Visual Resolution and Visual Acuity.—In order that one 
part of the visual field be distinguished from others, spatial as well 
as intensity relations must be taken into account. When two por- 
tions of the visual field are well separated the matter of space is 
not critical in this distinguishing process, but when two areas are 
narrowly separated the width of separation becomes critical. Two 
objects not actually touching can be so close to each other that 
no space between them-is discernible. If they are alike in surface 
brightness they visually become one continuous form. That the 
separation of two areas can be finite without being discernible 
makes visual resolution of both practical and theoretical impor- 
tance, 

Separations in the visual field are measured by what is known 
as the visual angle. (See above, Refractive Properties of the 
Eye.) The smaller the visual angle at which the separation be- 
tween any two areas can be perceived, the greater the visual acuity. 
Visual acuity is generally measured as the reciprocal of the visual 
angle measured in minutes of arc. Visual acuity is dependent, 
among other things, upon the resolving power of the retina. This 
in turn is dependent upon the size and spacing of the retinal ele- 
ments, Since the distribution of the light on the retina does not 
involve gradients as steep as exist at the boundary between the 
reflecting surfaces in the visual field, a second factor in relation 
to the mosaic is brought into play: the intensity differential be- 
tween total amounts of light falling on adjacent retinal elements. 
If the differential is of the order of 1%, apparently the end result 
is the perception of a border. Though retinal cells do not lie 
in perfectly straight lines, the border is perceived as regular. — 

Visual acuity is measured most accurately by the use of paired 
bars, gratings, or figure C’s (Landolt broken circles); less ac- 
curately, by lines of letters of predetermined sizes (Snellen charts), 
etc. A single dark line on a homogeneous light field has yielded 
the highest visual acuity of all: a line subtending only 0.5” of arc 
in width has been perceived, Visual acuity differs in accordance 
with the intensity relations between test objects and background, 
If the bars are dark and on a light ground, the resolvability in- 
Creases as the intensity level of the ground increases. If bright 
bars on a dark background are used, the resolvability does not 
reach so high a maximum as with converse intensity relations be- 
tween the bars and ground. As the intensity of the bars is in- 
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creased beyond a certain point, resolvability decreases. Width 
of the bars also affects resolvability; with wide bars, visual acuity 
at first increases rapidly with increase in intensity, then more 
slowly; with narrow bars the same intensity increase brings a re- 
versal of visual acuity beyond a certain maximum. 

2. Flicker Effects.—Any rapidly varying or rapidly intermit- 
tent visual stimulation gives rise to what is known as flicker, an 
experience occurring in many everyday situations; e.g, when a 
person passes along a high paling fence the retina is subjected to a 
flickering series of alternate lights and shadows. Intermittent 
stimulation is important as a means of studying visual response, 
for by means of a series of flashes not only the lag in response to 
a single flash but also the physiological effects remaining from the 
preceding flash can be studied. 

Intermittent stimulation may be directed upon the retina so that 
the flashes are applied to a succession of different retinal areas, 
This is the case when a neon lamp is rapidly passed before the 
eyes. The lamp has an extremely short lag and thus follows the 
phases of the alternating current with a slight dark interval be- 
tween glow periods. Each glow period finds the lamp at a different 
position before the eyes and thus produces an image on a fresh 
portion of the retina. As a result, a row of lamps is seen as the 
lamp is passed before the eyes. This is one example of the so- 
called stroboscopic effect. Continuously moving objects as a re- 
sult of a series of stationary picture presentations, as in motion 
pictures, is another example. A third example is the stationary 
appearance of a moving object that is intermittently illuminated. 
For example, if a disk with a series of black and white radial bands 
on it is moved so that one or more of the white bands pass a 
given point during the dark interval between two flashes of light, 
the disk will appear to be stationary. If the rate of flashes in the 
series and the number of bands on the disk are known, the rate 
of the revolution of the disk can be calculated. A special appli- 
cation of this exists in the movies when a carriage is seen to pass 
by the spectators, Very often the spokes of the wheels will appear 
to move backward or stand still. This means that the timing of 
successive frames and the position of the spokes in the frames is 
inappropriate, except to give the stationary effect or the effect of 
backward motion. (See also STROBOSCOPE.) 

The rate of intermittency of illumination can be made great 
enough to result in the perception of*steady brightness without 
even a trace of flicker. The disposing conditions were formulated 
by W. H. F. Talbot in 1834. Talbot's law states that the bright- 
ness of subjectively steady light obtained with intermittent illumi- 
nation is equivalent to the brightness obtained when the same 
amount of radiation is uniformly distributed in time. For example, 
if alternate periods of illumination and darkness are of equal 
length, the brightness level will be one-half of the value resulting 
from continuous illumination." The point at which all flicker dis- 
appears is called the fusion point. The flash rate necessary just 
to produce fusion is called the critical flicker frequency (cff). 
Critical flicker frequency is higher the greater the intensity of the 
light and the greater the area of the stimulus field. Over a con- 
siderable range of intensities this relation describes a straight line 
when the logarithm of flash intensity is plotted against flash fre- 
quency required just to reach the fusion point. 

Most of the studies dealing with intermittent stimulation have 
pertained to cff, but some attention has been paid also to what 
happens below that point. The best way to understand some of 
these phenomena is to know that single isolated flashes produce 
greater brightness than does continued illumination of the same 
physical intensity. (See above, Neurophysiology of the Retina.) 
However, a finite amount of time is required for a flash to elicit 
a response, and the subjective impression of brightness rises to a 
peak and then declines if the flash is protracted for a considerable 
period. A very rapid series of flashes simulates uniform stimula- 
tion in respect to subjective continuity produced, but not in re- 
spect to intensity; ie., each flash in a series does not elicit the 
same vigour of response as do isolated flashes. If rates much 
lower than cff are used, the net result is greater, however, than 
that obtained from steady illumination. This is called the en- 
hancement, or Bartley, effect and reaches a maximum at a flash 
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rate of eight or ten per second. This rate happens to be of the 
same order as that of the alpha rhythm in the cerebral cortex. 
(See ELECTROENCEPHALOGRAPHY.) Certain good reasons are given 
for attributing the enhancement effect to the same origins as that 
of the alpha rhythm. Fig. 12 illustrates both the Talbot effect 
and the enhancement effect. The horizontal line parallel to the 
abscissa indicates the brightness level of continuous illumination 
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FIG. 12.—THE TALBOT AND ENHANCEMENT EFFECTS 


of the same physical intensity as the flashes used. The left end 
of the curve transcends this and illustrates the enhancement ef- 
fect. The right end of the curve drops below the horizontal line 
(brightness of continuous illumination) and illustrates the Talbot 
effect. The abscissa of the graph indicates the number of flashes 
per second (fps). The first perpendicular line is at between nine 
fps and ten fps. The second one is at cff, in this instance 28 fps. 
The light-dark ratio of the cycle used is one-to-one, 

Whereas it might be expected that at all flash rates below cff 
the subjective pulses would follow the flashes in a one-to-one re- 
lation, this is not the case. At times the retinal effects follow at 
half rate (one retinal discharge burst for every second flash). The 
subjective rate of the flicker existing just below its final oblitera- 
tion need not follow the flash rate, If a series of very weak flashes 
is used, cff may be found to be as low as 3 or 4 per second. The 
last vestige of flicker possesses a much higher rate than this. If 
a series of very intense flashes is used, cff may be 50 per second. 
The last vestige of flicker is much below this rate. The actual rate 
has not been precisely measured, but it is in the region of 20 per 
second. This discrepancy between flash rate and the last remnant 
of flicker is taken to be one indication that the intrinsic properties 
of the ganglion cells themselves play a definitive role in the rate of 
impulses sent into the optic nerve. Flicker rates tally with this 
rate rather than flash rate. Under many conditions flash and dis- 
charge rates coincide; under some they do not. 

3. Contour Formation.—The phenomena pertaining to con- 
tour formation include those of brightness contrast and visual- 
field structure. Contour can thus be thought of in two sets of 
terms: those of gradient and those of shape. Contour is involved 
in the production of the differential threshold, for one essential 
feature of distinguishing the intensity level of one area as com- 
-pared with another is the perception of a boundary between them. 
Putting the matter the other way around, the matching of two 
adjacent homogeneous areas is accomplished when conditions are 
such that the boundary between them disappears. This is taken 
advantage of in photometers, instruments designed for measuring 
light intensities. 

The presence of other contours in the field of vision influences 
the level of the differential threshold. The distance of such bor- 
ders from the area in question is a factor in their effect. For 
example, the threshold of a disk on a slightly darker ground drops 
as the area of the disk is increased. Some investigators attributed 
this to the inclusion of more and more receptor elements within 


the retinal area stimulated by the image of the disk. Evidence 
indicates that the effect is rather to be assigned to the action of 
border processes. When a disk area is used for measuring thresh. 
old, the borders on opposite sides of the disk tend to interfere 
with each other to a degree depending on the size of the disk, 
When the disk is small the borders of the disk are closer and the i 
threshold is high. It can be said that whatever reduces or ob. - 
literates border formation destroys the appreciation of the bright. 
ness a surface would otherwise have. This is illustrated by an 

experiment in which a dark disk is presented to an observer, and 

as it is removed, a ring whose centre is concentric with the disk is - 
presented. The inner edge of the ring is in the same place as the 
outer edge of the disk. If the rate of the successive presenta- 
tions is critically timed, the blackness of the disk disappears; ie, - 
the area where the dark disk was being shown now becomes white, 

The disk loses its original value and disappears. If, however, the 

disk is followed by the presentation of only a half ring, the part 

of the disk on the ring side is all that will disappear. The proc- 

esses involved may be something as follows: When the disk is 

presented first, to be soon followed by the ring, the border of the 

disk may not have had sufficient time to form. Since the border 

is not completely formed during the only period it could, the ring 

simply develops as a ring without the disk’s ever having been 

perceivable, At a crucial instant in the existence of the partly 

formed disk border, the presentation of the ring may be able to 

utilize it to form or accentuate its own inner border. 

4. Object-Image Relations.—Much effort has been devoted 
to the search for fixed relations between object, retinal image, 
and sensation. As far as geometry is concerned a few generali- 
zations can be made. For example, the relation between the visual 
angle and the size of the retinal image is fixed, and there are 
known relations between the positions of the eyes and certain over- 
all features of images of two-dimensional objects. There is not, 
however, a fixed relation between the shapes and sizes and orienta- - 
tions of plane surfaces and the shapes and sizes of the retinal 
images. As long as the outline of an object subtends the same 
visual angle, it fulfills the same visual function as that of an 
infinity of other objects which would do likewise. In fig. 13, geo- 
metrical patterns 1, 2, 3, 4, and 5 differ in shape, size, and the plane 
or planes in which they lie. They 
are not even all plane objects, 
and their orientation, with refer- 
ence to the section of the retina 
on which their image falls, differs 
in each case. Thus while there 
are fixed relations between an ob- 
ject’s shape, size, distance, and 
orientation, and the image form 
FIG. 13.—GROUP OF FIGURES EACH on the retina, these do not differ- 
Gig ENDING THE SAME VISUAL AN- entiate it from some other object 

X of different size, shape, distance, 
and orientation which subtends the same visual angle. The fact 
that objects subtending the same visual angles are seen as identi- 
cal is well illustrated by the following method used by Fritz Heider 
(see fig. 14). Support a small cube by a wire or rod about 15 cm. 
(6 in.) above a table. At the edge of the table erect a screen 
bearing a peephole about 25 cm. (10 in.) above the level of the 
table. Position the cube so that it presents three vertical edges to 


FIG, 14.—VISUAL EQUALITY OF THREE-DIMENSIONAL CUBE AND ITS TWO- 
DIMENSIONAL REPRESENTATION 
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view and so that a large white sheet of paper is seen when looking 
past the cube. While sighting past the visible corners of the cube, 
place pencil marks to indicate the positions on the paper. Con- 
nect the appropriate points by straight lines, and a drawing that 
is a representation of a distorted three-dimensional figure (when 
viewed by looking obliquely at it from any ordinary viewing posi- 
tion) will result. However, after removing the cube, view the 
drawing through the peephole and it will be seen as a cube. This 
means that both the drawing and the cube itself look like a cube. 
If the extraneous cubes are eliminated, and the brightness values 
are equivalent in the fields of view, the cube and the drawing will be 
indistinguishable. 

Objects of fixed size, shape, distance, and orientation cast fixed 
images on the two retinas as long as the eyes do not move. But 
when the eyes move, the images change location on the retinas and 
the relative shapes and sizes of the images change without a re- 
sulting change in the perceived object. It remains fixed and re- 
tains its original geometrical properties. There are, on the other 
hand, objects that appear to change even when practically no 
change in retinal image occurs. Figures of reversible perspective 
(see fig. 15), change from one thing to another under good fixa- 
tion. 

Size of retinal image is no sure indicator of the location of 
the object or of its size, Another factor, termed known size, 


FIG, 15.—REVERSIBLE PERSPECTIVE FIGURES 


must be injected into the situation. The organism does this spon- 
taneously and almost unwittingly in sensation. The fact that there 
is not a complete set of fixed relations calls for a further con- 
sideration of sensation than would be indicated were the fixities to 
exist. The organism never fails to see something as it is con- 
fronted with patterns of light radiation. Since there is no single 
end result possible, there must be some basis, exclusive of the 
radiation reaching the eye, upon which the organism can put some 
functional reliance. The concept of known size may be exemplified 
by the use of some familiar object (¢.g., a playing card) which 
is presented to the observer in a dark room whose walls have 
been painted black. The object is suspended in midair or sup- 
ported upon a fine wire post, and is spotlighted. The object 
subtends an angle dependent upon its distance from the eye; it 
forms a retinal image whose size is likewise dependent upon the 
size of the object and its distance from the eye. The observer is 
able to detect the distance of the object quite well. But let the 
size of the object be considerably greater or smaller than normal, 
and there is no way by which the observer may detect this in the 
situation described. If the specimen is of a giant size the object 
will look nearer by a distance depending on the increased visual 
angle it subtends. If the specimen is miniature it will seem farther 
away than if of normal or giant size. 


C. SPACE PERCEPTION 


The perception of objects involves not only their identity, size, 
Shape, brightness, and colour but also their positions relative to 
each other and to the observer. Space perception is not the 
perception of space as such but of objects in their spatial (geo- 
metrical) relations to each other and the observer. Itvis as if 
sensation were answering the questions “Where?” and “What?” in 
an immediately forthcoming single answer. What an object is 
seen to be and where it is seen depend upon each other. 

A number of factors are involved in producing this outcome. 
Some of them pertain to organismic function, some to the charac- 
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ter of the stimulus (even though dealt with in sensory rather 
than physical terms), and some to the characteristics of the retinal 
images. 

1. Monocular Factors.—Most of these factors apply to the 
use of a single eye-as well as to the use of both eyes as an inte- 
grated system. Hence, monocular vision is all that is necessary 
for the operation of the factors that are described below. 

A factor pertaining to organismic function is the use of a ref- 
erence. An example of this is the operation of known size in the 
case of familiar objects. This factor in connection with the size 
of the retinal image largely determines how far away familiar ob- 
jects are seen to be. 

Factors “pertaining to the character of the stimulus include 
overlay (superposition), brightness, parallax, elevation, colour, 
and distinctness of contours. They may be defined as follows: 

Overlay is the partial obstruction of the view of some object 
by another, leading to the impression that the partially obstructed 
object is farther away than the other one. 

Brightness is the subjective effect related to intensity of radia- 
tion reaching the eye. It happens that the manipulation of bright- 
ness plays a factor in positioning objects and surfaces. The 
brighter it appears the nearer the object or surface seems, 

Parallax is the relative change of position of objects with re- 
gard to each other, During the individual's motion from place to 
place or during the movement of the head only, objects nearby 
tend to be seen as moving in a direction opposite to that of the 
observer. This is an aid in discerning the separation of areas in 
the visual field, That which remains stationary cannot be a part 
of that which moves, so that areas difficult to segregate can be 
segregated in this way. 

Elevation refers here to the fact that an object higher than 
another is seen to lie farther away. Elevation functions both in 
actual three-dimensional situations and in two-dimensional repre- 
sentations of three-dimensional situations, (See PERSPECTIVE.) 

Colour functions both.to separate and combine areas in the 
visual field. Like colours tend to represent continuous surfaces. 
Unlike colours, of course, involve bounding contours and thus tend 
to segregate areas from each other. While colour in some cases 
does not directly position areas, it helps determine what areas 
do or do not belong together. This indirectly has to do with spatial 
localization. Colour, especially as it pertains to familiar objects, 
however, does tend to have properties of localization, Relative 
distinctness of contours within and bounding objects helps posi- 
tion them, Blurred contours indicate remoteness of objects. 

Perception possesses a kind of self-consistency, as has been 
illustrated in the relations between size, brightness, position, etc. 
One factor in the complex seems to be the reference toward which 
all other factors assume their rightful value. One of the refer- 
ences is known size, a property possessed by all familiar objects. 
For example, if a playing card is the sole object illuminated in a 
dark room, the observer's familiarity with the normal size of a 
playing card determines the distance at which the card seems to be. 
Curiously enough, subsequent knowledge of the substitution of un- 
dersized and oversized specimens does not materially change the 
error in perception, at least without the intervention of a learning 
period. i , 

Although known size is a very common reference toward which 
all other perceived qualities bear a corisistency, it is not always 
the reference. Under certain conditions the factor of parallax or 
overlay operates as the primary consideration. 

Overlay is illustrated in fig. 16. 

In (1) and (2), square A overlays square B, which in turn over- 
lays C. This may be literal overlay in which B is actually behind 
A, and C is actually behind B in space. In the illustration all 
three squares lie in one plane, for they are part of a two-dimen- 
sional drawing. If appropriate portions of squares B and C are 
removed as in (3), the three squares may be set up as cards on 
rod stands on a table as in (4)—in which case A, instead of being 
nearest the observer, can be placed farthest away and card C can 
be placed in front of B. All that matters is that the three cards 
be properly lined up with direction of the observer's regard, and 
cues that help to indicate distance are obliterated. One of the 


FIG. 16.— OVERLAY AND ELEVATION DETERMINING SPATIAL LOCATION 


main cues of this sort is the position of the rod stands on the 
table. These can be shielded from view as in (4). When cards 
A, B, and C are placed so as not to overlay one another as in (5), 
the upper of the three generally appears to be farther away. The 
apparent relative positions of the upper and lower of the three 
cards is, however, reversible so that the lower card may some- 
times appear to be farther away. When the cards are mere pic- 
tures of squares in a two-dimensional drawing, relative elevation 
is a very common factor in producing perspective. However, in 
three-dimensional situations, sidewise motion of the head will in- 
volve parallax, providing sufficient indication for seeing the cards 
in their true relative distances from the eye regardless of rela- 
tive elevation. 

The role of colour is best illustrated in the case of mountains 
and distant hills. They appear a different colour than nearby ele- 
vations of land and appear at different distances from day to 
day depending among other things upon the change in colour. 
With changes in colour from day to day goes relative indistinct- 
ness due to haze. 

Experimental shifts in brightness plainly indicate the role of 
this factor in positioning objects subjectively. All that is needed 
is to change the brightness on the playing cards under the condi- 
tions of presentation described above. For instance, if two cards 
are used, the illumination on the one may be dimmed while that 
on the other may be raised. The two cards will change relative 
positions. The one whose illumination was lowered will recede, 
whereas the other one will come nearer to the eye. 

The size of the retinal image of an object can be manipulated 
by three methods: changing the size of the object itself, changing 
its distance from the eye, and using optical devices involving mag- 
nification or diminution. Three-dimensional objects as well as 
two-dimensional objects are represented upon the retina in only 
two dimensions, for it is, in effect, a plane. While the relation 
between a three-dimensional object and its representation in two 
dimensions is subject to geometric laws, the relations are far from 
simple, this being in part due to the fact that perceptual processes 
are involved in the outcome, As previously pointed out, objects 
of rather fixed conceptual size retain their size regardless of cer- 
tain changes in the size of the retinal images involved. Manipu- 
lations of retinal-image size are interpreted by the individual as 
manipulations in distance from the individual. This factor comes 
into play in the use of magnification (for example, in the use 
of binoculars), the result being that instead of its causing the 
object to appear larger, it tends to make it appear closer to the 
observer. 

Augmenting the size of the retinal image of an object by bring- 
ing the object close to the eye differs from augmentation by in- 
strumental magnification in the effect produced upon the angular 
relations of the components of the retinal image. Bringing an 
object closer to the eye (the object retaining its own fixed actual 
third dimension) enhances the angular relations subtended by the 
third-dimensional components in the eye. Increasing the image 
by instrumental magnification of an object at a fixed distance from 
the eye results in an overall magnification without an increase in 


VISION 2 


l 
the angles subtended by the third-dimensional components. of i 
the object. This diminishes the amount of third dimension rela | 
tive to the other two. The object, if originally a cube, now looks 

flatter than a cube. t | 

While many three-dimensional objects tend to appear flattened 
when magnified by optical means, some of them, which when 
viewed without magnification are rectilinear, assume what is known ' 
as Chinese perspective (see fig. 17). The magnification is twofold, | 
as indicated schematically by the dotted lines. The broken lines 
in the drawing converge at the eye position. The nearer dark. 
walled cube indicates where the cube is seen when instrumen- 
tal magnification is employed, The basis for distortion is indi- 
cated by the broken lines projected from the magnified cube 
Note that the cube after magnification covers more area on the 
retina, a two-dimensional surface, but does not change shape so 
as to properly represent an object magnified in the third dimen- 
sion. The result is that what was rectilinear becomes distorted 
so that the vertical, A, represent- 
ing the more distant edge of the 
figure is greater than the nearer 
one, B. 

2. Binocular Factors.—The 
factors of overlay, etc., operate 
when only one eye is used and 
even though they operate in the 
use of both eyes, they are spoken 
of as monocular factors. The 
factors peculiar to binocular vi- 
sion arise from the relations in 
size, shape, and position of the 
images on the two retinas. The 
points on the two retinas are clas- 
sified into those that correspond 
and those that do not. Corre- 
sponding points are the points on 
the two retinas from which im- 
ages are projected to the same 
place in the common visual field, 
Since the two monocular visual 
fields do not fully overlap, the 
nasal periphery of each retina 
possesses no corresponding point 
in the other eye. In all other 
areas of the retina each point is FIG. 17.—CHINESE PERSPECTIVE RE: 
physiologically related to a corre- SULTING FROM MAGNIFICATION 
sponding point in the other eye. The centres of the two foveas are 
corresponding points, and if an object is looked at directly, the 
images of the point fixated will fall on them, In cases of squint 
(g.v.) this is not the case and only seldom is binocular vision pos- 
sible. Either the image lying off the fovea in one eye is func: 
tionally suppressed or double vision results. In the few cases of 
squint in which binocular vision is possible, the off-fovea point 
must function as a corresponding point to the foveal one in the 
other eye. Noncorresponding points are also called disparate 
points. 

The following experiment illustrates the operation of the two 
images in providing cues for space localization. Let the individual 
fixate a square (see fig. 18), The images of the square are pre 
sumably equal in size and fall correspondingly on the two retinas. 
The square is seen directly in front of the individual and in 4 
plane at right angles to the line of regard. If the square is now 
rotated about its vertical axis so as to be obliquely oriented with 
regard to the observer, the two retinal images of it will differ. If 
the square is turned so that the left side is farther away from the 
eyes than the right side, the shift in dimensions of the images in the 
horizontal axis will be as indicated in fig. 18, right. Since the 
surface of the square is more nearly at right angles to the left 
eye, the image in that eye will be larger than the one in the right 
eye. Likewise, there will be less difference between the nasal and 
temporal portions (labeled N and T in the figure) of the image in 
the left eye than in the right. There will be less difference between 
temporal portion a’b’ and the nasal portion b’c’ in the left eye that 
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between a”b” and bc" in the right eye. Likewise, the overall im- 
age size a'c’ in the left eye will be different from a"c" in the right 
eye. 

Such differences as these in the two retinal images are used 
by'the organism to indicate the spatial orientation of objects. 
Whereas we have just described some of the image differences that 
were produced by a specific object of a given size and a given 
orientation in space, and at a given distance from the eyes, this 
object is not the only one that will produce retinal images of the 
same specification, The retinal images in the two eyes in the 
original situation were squares; in the second situation, they were 
two unequal trapezoids. Any figure which, when properly oriented, 
will approximate the obliquely oriented square in producing retinal 
images will tend to function as square. This result is dependent 
in large part upon the absence of cues in the visual field which 
would aid in distinguishing the new figure from the square; e.g., 
ina drawing on a sheet of paper normal to the line of regard, a 
trapezoid can be seen as a square turned obliquely toward the 
observer, 

If certain lens systems are interposed between the visual field 
and the eyes, manipulations in space perception are the result. 
Magnification can be produced in all meridians or in one meridian. 
In the first case, it is called overall magnification; in the latter, 
meridional. A refracting medium (glass or transparent plastic) 
whose surfaces are parallel (plano) will, when shaped into a curve, 
produce the necessary refraction to result in the magnification of 
the image in one meridian; namely, the meridian of the curva- 
ture. If this sort of lens is placed in front of one eye and no 
lens or a plano lens in front of the other, an experienced dis- 
tortion of visual space results. The experience is, of course, that 
of a distortion only because known objects no longer possess their 
original shape, or because unknown spatial fields cannot be 
properly responded to by bodily movements; i.e., objects do not 
appear to be where they can be reached by the hands and feet, 
etc. 

While the precise description of the geometry and physiological 
optics involved in the use of such lenses is too complex to be given 
here, it can be said in general that the experiences produced are 
those that would result from manipulating the relative sizes and 
shapes of the two retinal images by moving actual objects (walls, 
tables, etc.) toward or away from the observer or to one side or 
another, or by tilting them or distorting their shapes. There is 
one gross exception—that the more distant objects appear to be 
larger and the nearer objects smaller when size lenses are used. 
This is just the reverse of the resulting appearances of objects 
in normal naked-eye situations. Since the lenses unequalize the 
sizes of the two retinal images, the effects have been given the 
name of aniseikonia (Greek, “unequal images"). Aniseikonia is 
of two forms: the laboratory variety, which is produced by size 
lenses; and a form occurring clinically with (sometimes) symp- 
toms ranging from headaches and gastrointestinal disturbances to 
feelings that the environment is somewhat unreal. 

The sum of the points in space that are projected on corre- 
sponding points of the two retinas, for any given fixation of the 
two eyes, is an imaginary line called the horopter. Since, by defi- 
nition, all the points that fall on the corresponding portions of 
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the two eyes are seen as single, all the respective points on the 
horopter are seen as single. The form of the horopter depends on 
the distance of the fixation point from the eyes. At about 2 m. 
(63 ft.) it is theoretically a straight line passing through the 
fixation point, At a distance considerably less than 2 m., the line 
is concaye in the direction of the observer. At distances greater 
than 2 m., the line is convex. 

Curiously enough, the shape of the horopter may depend on 
considerations other than geometrical ones. Its shape changes 
with the level of illumination and with the degree of contrast be- 
tween objects and their backgrounds. Colours also help to deter- 
mine the end results; e.g., the horopter for red is flatter than for 
blue. The duration of stimulus exposure used in the determination 
of the horopter also affects its position. 


D. MOVEMENT PERCEPTION 


The experience of motion is dependent first upon what hap- 
pens in the retina, Shifts in images on the retina involving cer- 
tain rates of temporal sequence give rise to the sensation of mo- 
tion. Such sequences are set up by the images of physical objects 
which actually move relative to the eye, but it is not only the ac- 
tual motion of such objects that forms the basis for retinal events 
leading to the experience of motion. Stationary objects appear- 
ing and disappearing at the proper places in the visual field and in 
certain critical time relations to each other will serve to provide 
sequences of retinal stimulation adequate to elicit motion per- 
ception. An example is the rapid sequential lighting of closely 
spaced bulbs in a linear electric sign. The experience of move- 
ment induced in this way is called apparent movement, whereas 
the experience dependent upon physical movement of objects is 
called real movement. 

The experience of real movement possesses both lower and 
upper limits for its elicitation. If the angular velocity of an 
object is 3° per second its contours are distinct, but if angular 
velocity is considerably below this no movement is seen, Two 
successive observations separated by a time interval will serve to 
indicate that the object has moved, but no direct perception of 
that movement is possible. The upper range of motion perception 
involves stages in which the object loses its sharp contours and a 
limited streaklike effect emerges (14-21? per second). Finally, 
the result is a streak across the entire field of vision (116° 
per second). Under some conditions an object traveling at high 
rates of angular speed across the field of vision will not be seen 
at all. 

The experienced (phenomenal) rate of movement does not bear a 
fixed relation to actual speed of movement. The size of field 
through which an object moves is one determinant of this. Other 
determinants include: (1) geometrical complexity of the field 
through which an object moves; (2) orientation of the object 
(whether moving in line with its long axis or its short axis); (3) 
size of the object; and (4) possibly the direction of movement. 

Apparent movement can be elicited in many ways. One of the 
simplest of these is to open and close the eyes alternately while 
looking in the distance. A nearby object such as a pencil held 
vertically will move horizontally back and forth. The amount of 
this motion depends upon which eye is open at the moment: the 
dominant eye tends to induce the greater shift in position of the 
object. Another good example of apparent movement is the ex- 
perience produced when a lamp is turned on and off while fixating 
it. As the lamp is turned off the light it’ produced does not seem 
to disappear from all parts of the visual field simultaneously. It 
disappears last at the lamp itself, having progressively contracted 
centripetally from the periphery of the field. When the lamp is 
again turned on, the reverse progression occurs: the light quickly 
expands centrifugally. (S. H. B.) 


IV. PHOTOSENSORS OF PLANTS AND 
INVERTEBRATE ANIMALS 
A. DIFFUSE MECHANISMS 


Of the numerous kinds of sense organs that enable plants and 
animals to relate to their environment, light-sensitive mechanisms 
appear to equal or exceed in importance all others. 
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1. Phototropism.—In plants, light is used for a type of orien- 
tation called phototropism, the tendency to bend toward the light. 
Phototropism is associated with the presence of pigments that are 
diffusely distributed through the plant and are chemically similar 
to the visual pigments in animals. Studies of the rapidly growing 
fruiting body of the mold Phycomyces show that phototropism is 
stimulated mainly by light of short wavelength, within the blue- 
green, blue, and violet regions of the spectrum. Careful measure- 
ments have further revealed that the spectral efficiency curve 
for stimulating phototropism resembles very closely the spectral 
absorption curve of the carotenoids that are present in the bend- 
ing tissue, just as the scotopic relative luminosity curve resembles 
the absorption spectrum of rhodopsin. (See above, Rhodopsin, 
the Rod Pigment.) Certain marine animals that are attached to 
the bottom by stalks bend toward the light by differential growth, 
just as plants do; the range of wavelength that stimulates this 
differential growth is about the same as for plants, and it seems 
likely that here, too, carotenoids are the photosensitive substances 
involved, 

2. Phototaxis.—Diffuse. sensitivity to light exists in several 
phyla of invertebrate animals, the response to light involving mo- 
tion of the whole animal toward or away from the light (positive 
or negative phototaxis). In these animals, single, primitive photo- 
sensitive cells are found scattered in the skin and other tissues, 


š B. DIFFERENTIATED MECHANISMS 


1, Protozoan Eyespots.—The precursors of light-sensitive or- 
gans are already present in some protozoans, They occur in form 
of stigmas (eyespots) or ocelli (organized accumulations of sensory 
cells and primitive pigment cells). In Euglena the eyespot is an 
orange-red area near the flagellum. Viewed by the electron micro- 
scope the eyespot is seen to consist of 40 to 50 granules. The 
eyespot is intimately linked to the flagellum, and illumination 
causes a change in the direction of the beat of this organelle. 

2. Eyes of Arthropods and Cephalopods.— Highly differen- 
tiated organs of vision, comparable to the vertebrate eye, are the 
compound eye of arthropods (¢.g., insects, crabs, spiders) and the 
complex eye of cephalopods (e.g., octopus, squid). These eyes 
are capable of forming images and serve to perceive shapes, pat- 
terns, and (sometimes) colours, 

The Compound Eye.—The eye of the arthropod is made up of a 
great number of transparent facets in the cuticula (outer wall) 
ofthe head. Each facet, together with the underlying structures, 
represents a single unit—virtually a single eye. The unit is called 
the ommatidium (see fig. 19), Beneath each facet there is usually 
a transparent, crystalline cone which is the principal focusing de- 
vice of the compound eye. Beneath this cone and embedded in pig- 
mented tissue are the photoreceptor cells, seven or more in number. 
These cells, called retinula cells, are more than 0.1 mm. (slg in.) 
long and are arranged, like the segments in a grapefruit or orange, 
around the central axis of the ommatidium. Each retinula cell 
has a nerve fibre emerging from its base. The axial region of each 
retinula cell is a compartmental 
structure, the rhabdomere, which 
resembles in its compartmenta- 
tion the outer segment of the ver- 
tebrate rods. and cones. The 
rhabdomeres are almost certain 
to contain the visual pigment, and 
since they lie in the centre of the 
ommatidium, they are ideally sit- 

uated for light reception. The 
horseshoe crab, Limulus, has in 
the very axis of the ommatidium © 
the distal process (dendrite) of a | 
proper nerve cell, the so-called ec- 
centric cell; which like the retin- 
ula cells has a nerve fibre going to | 
the optic nerve. Limulus is fam- 
ous because most of the funda- 
mental reactions of photorecep- 
tors to light were studied by 


FIG. 19.—DIAGRAM OF AN OMMATID- 
IUM, A SINGLE UNIT OF THE 
ARTHROPODAN EYE 


VISIT AND SEARCH 


means of the nerve impulses conducted by the rather large axg 
of the eccentric cell in this animal (H. K. Hartline). 

Many arthropods can differentiate among monochromatic rai 
tions. This was well demonstrated in honey bees. The bees wen 
first conditioned to find sugar water in vessels placed over a blug 
square of cardboard. Then a checkerboard was presented to tlie 
bees; most of the squares were different shades of gray and only 
one was blue. The bees unerringly flew to the blue square, thy 
demonstrating their ability to distinguish blue from shades of gray 
In like manner, the whole spectrum was tested. The bees were 
found to differentiate among four spectral regions: ultraviolel 
violet, blue-green, and yellow-orange. In comparison to ve 
brates they were particularly sensitive to light of short waveleng 
responding well to ultraviolet light, but lacked sensitivity to lon 
wavelengths (red light). For the most part, colour vision in 
arthropods is associated with some behaviour pattern ( e.g., feeding, 
reproduction) in which colour perception plays an obvious role 
However, such an association does not always hold: the flowers 
visiting beetle Cetonia is colour-blind, but the dung beetle, Geo: 
trupes, has a well-developed colour sense (V. J. Wulff). 

The Complex Eye.—The eye of cephalopods (see fig. 20) ha 
a striking resemblance to that of the vertebrate. It is essentially 
spherical and has an iris and & 
lens. Iris muscles can enla 
and narrow the pupil, and 
changes of axial length the eye 
adjusted for near or far vision 
The retina contains only photo: 
receptors arranged in one row, as 
are the rods of the vertebrate vise 
ual cells; however, the free end of 
the cephalopod photoreceptor ig 
directed toward the cornea. The 
visual pigment of the squid is 4 
most identical with the rhodopsi 
of the vertebrate retina, It h 
the curious property of not being bleached by light, the retinene 
remaining attached to the opsin although undergoing the same 
isomerization on absorption of light as occurs with rhodopsin. ^ 

See also references under “Vision” in the Index; and remarks 
about vision in articles on particular animal groups or specie! 
(e.g., BRD; OWL). 

BisriocRAPHY.—H. Davson, The Physiology of the Eye (1949) ; Ae 
Linksz, Physiology of the Eye, 2 vol. (1950) ; Y. Le Grand, Light, Cok 
our and Vision (1957); R. Granit, Receptors and Sensory Perception 


(1955) ; D. Bishop et al., Comparative Animal Physiology (1950) ; G. L 
Walls, The Vertebrate Eye (1942). (W.K N^ 


VISIT AND SEARCH, the procedure adopted by a bellig 
erent warship to ascertain whether a merchant vessel is liable to 
capture. The vessel’s papers are first examined; if they are in or 
der and no suspicions are aroused the ship is allowed to proceed 
on her voyage, a record of examination being entered in her log 
book. If inspection of the papers shows her to be an enemy vessi 
or to be carrying contraband, breaking blockade, or engaging im 
unneutral service, she is immediately captured. More often there. 
is merely suspicion, in which case she may be searched. The search 
is carried out by a small party from the belligerent warship in t! 
presence of the master. If the searchers are satisfied the vessel 
innocent, she is allowed to proceed, If suspicion remains, she may 
be brought into port for a more thorough search. If she is finally 
declared innocent, and the prize court considers there was n0 
probable cause for capture, it may order damages to be paid. 

As the size of modern ships makes it impossible to search them! 
thoroughly on the high seas, the practice of taking them automati= 
cally into port for search was adopted by British warships in World 
War I. The United States, however, protested on the ground that 
international law did not permit diversion óf the vessel unl 
search at sea showed probable cause for capture. As a result, the 
British adopted the navicert system in 1916. The navicert issued 
by the belligerent's representative in a neutral country was tant 
mount to a ship's passport, possession of which ensured, in 
absence of suspicious circumstances, that the vessel would 
allowed to proceed on her way. (See also Economic WARFARE.) 


FIG. 20.—EYE OF A CUTTLEFISH 


VISITATION ORDER—VITALI 


While the principle of freedom of the seas normally forbids 
visit and search of foreign merchant vessels on the high seas in 
time of peace, the practice has occasionally been used in connec- 
tion with “pacific blockades” instituted as measures of reprisal, 
usually by a large state against a small one, On Oct. 23, 1962, 
Pres. John F. Kennedy proclaimed a “quarantine” of Cuba under 
which any vessel suspected of carrying prohibited materials, espe- 
cially missiles, to Cuba would be intercepted within a designated 
zone around Cuba, stopped, visited, searched, and, if found to be 
carrying such materials, diverted. If it attempted to escape or 
resist, it would be shot at and perhaps sunk, A few Soviet vessels 
were diverted but none was sunk and the crisis was soon terminated 
when the U.S.S.R. agreed to withdraw the missiles that had been 
placed in Cuba and the United States agreed not to invade Cuba. 
This procedure, which resembled pacific blockade, was criticized 
as contrary to the UN Charter, which prohibited the use or threat 
of force except in defense against armed attack, and to the tradi- 
tional American concept of freedom of the seas affirmed in a Senate 
resolution of 1858 asserting that U.S. vessels on the high seas were 
not subject to search in time of peace. See also Laws or War; 
PRIZE COURTS- AND PRIZE Law. (Q: W.) 

VISITATION ORDER (VisrrANDINES), a Roman Catholic 
order of nuns founded by St. Francis of Sales and St. Jane Frances 
de Chantal at Annecy, Savoy, in 1610. As its name indicates, it 
was originally destined for charitable work, care of the sick and 
poor, as well as for prayer. But the founders were obliged to ac-, 
cept enclosure, which at the time was considered an indispensable 
adjunct of the religious life for women. Paul V constituted the 
congregation an order in 1618. St. Margaret Mary Alacoque 
(q.v.) was one of the most noted members. On the eve of the 
French Revolution the order numbered nearly 200 monasteries 
with about 7,000 religious; in the 1960s there were 21 monasteries 
in the United States, 3 each in England and Canada and 1 in Ire- 
land. The motherhouse at Annecy is first in honour, but each 
house is independent, under the jurisdiction of its bishop. 
Many Visitandines in modern times are devoted to education. 

See also CHANTAL, SaINT JANE FRANCES DE; WoMEN's RELI- 
GIOUS ORDERS. (E. A. R.) 

VISITING CARD, a card also known as a calling card, bear- 
ing the name, and sometimes the address, of an individual or a 
married couple. Visiting cards are used when visiting, to enclose 
with gifts and flowers, or as an invitation by people in socially 
active circles, members of the military and diplomatic services 
and professional people. Cards which include a business ad- 
dress are known as business or trade cards. 

The custom of carrying a personal card became popular in 
Europe in the 18th century. Cards were engraved with classical 
and allegorical scenes with space left within the design for the 
caller's signature. Ambassadors, bankers, doctors and prominent 
citizens who had more frequent use for cards had their names 
engraved within the design. This was rare and expensive. Cards 
for business visits ranged from simple printed papers to engraved 
cards with baroque, rococo or classical style borders. Wares for 
sale were often listed and illustrated. 

Embossed cards with simple classical borders appeared after 

1796, During the 19th century visiting cards were decorated 
with more elaborate embossing, lace paper borders and hand 
painting. Messages written on cards were often holiday greet- 
ings, leading to the name, “cards of compliment.” The first 
Christmas cards of the 1840s were the same size as the ladies’ 
visiting cards of the decade. Gentlemen’s cards were always 
smaller than ladies’. It was customary to fold down a corner of 
a card to express a sentiment. The right-hand bottom corner 
meant a personal call; the right-hand top corner meant condo- 
lence; the left-hand bottom corner meant congratulation. 
. People in mourning often had solid black cards with the name 
in white, but this was modified into the use of the black-bordered 
white card. While professional people usually preferred a simple 
card, tradesmen utilized every means of graphic reproduction. 
Thousands of trade cards with elaborate illustration were printed 
as advertisements rather than as business visiting cards. 

Until World War I the use of cards socially was a highly stylized 
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ritual. The telephone and the greeting card (g.v.) are partially 
responsible for its decline, Twentieth century cards are plain 
white cardboard or parchmentlike paper with the name engraved 
in black ink. Business cards may be printed. Women's cards 
are approximately 31 X 24 in.; men's cards are seldom more 
than 14 in. deep; children's cards are slightly smaller than those 
of adults, When the street address is included, it is in the lower 
right-hand corner. Cards may be left for a friend or client 
whether or not the caller found him in. They are given to a 
servant to deliver, put on a card tray, or left in a conspicuous 
place. Etiquette books define the exact style specifications and 
uses of cards. 

BisrrocmaPHY — Clarence S. Brigham, Fifty Years of Collecting 
Americana (1958); G. Buday, History of the Christmas Card (1954) ; 
George Francis Dow, “Trade Cards,” Old-Time New England, vol. 
xxviii, pp. 61-67 (1937); John Grand-Carteret, Vieux Papiers Vieilles 
Images (1896); Ambrose Heal, London Tradesmem's Cards of the 
XVIII Century (1925); Bella C. Landauer, Early American Trade 
Cards (1927) ; Emily Post, Etiquette (1922) ; Helen L. Roberts, Cyclo- 
paedia of Social Usage, rev. ed. (1927); Amy Vanderbilt, Complete 
Book of Etiquette (1958). (M. M. H.) 

VISITING NURSE: see NunsiNo: United States. 

VISTULA (Polish Wista), a river of northern and central 
Poland, 677 mi. (1,090 km.) long, rises on the northern slopes 
of the western Beskidy (Beskids), southeast of Cieszyn. Break- 
ing eastward through the Cracow Gate it flows north and then 
northwestward in a great curve past Warsaw and Torun, until 
near Bydgoszcz it turns sharply northeastward to enter the Baltic 
Sea via its main arm, the Martwa Wisla (Dead Vistula), which 
flows into the Bay of Gdansk (Danzig) and via its eastern arm, 
the Nogat, which flows into the Vistula Lagoon (Zalew Wislany 
or Frisches Haff [q.v.]). The main right-bank tributaries include 
the Western Bug, Wieprz, San, Wisloka, and Dunajec rivers; on 
the left enter the Nida, Pilica, Bzura, and Wierzyca. The drainage 
basin of the river lies almost entirely in Poland, and covers 56% 
of the country. The Vistula is connected with the Oder River by 
the Brda River, the Bydgoszcz Canal, and the Notec and Warta 
rivers, and in 1960 the U.S.S.R., East Germany, and Poland 
agreed to establish permanent shipping lines along this route. 
In 1959 a canal was opened to avoid the natural hazards at the 
confluence of the Vistula and Western Bug, improving the links 
between the Vistula and the Ukrainian waterways system. 

Despite the Vistula’s potential role as a transport link between 
the heavy industrial centres of Poland in Upper Silesia and the 
Baltic ports, navigational hazards have restricted its traffic. The 
Dunajec Project, begun in 1960 and still underway in the late 
1960s, involved the construction of two large reservoirs to regulate 
the flow along the middle Vistula, to help overcome serious freezing 
and flooding. 

Attracted by water supply and by cheap transport rates for 
bulky raw materials, a number of large industrial projects have 
sprung up along the Vistula. (Ep. BR.) 

VITACEAE, a family of cosmopolitan, woody plants, most of 
them tendril-bearing vines, with 12 genera and about 650 species. 
The largest genus, which is pantropic, is Cissus, containing about 
250 species. Vitis, with about 60 species, is its one genus of great 
economic importance, including as it does the European wine grape 
(V. vinifera), and the North American fox grape (V. labrusca), 
the parent species of most of the cultivated slip skin American 
grapes. The Boston ivy (Parthenocissus tricuspidata), cultivated 
from Massachusetts to Ohio, is native to China and Japan, while 
the Virginia creeper (P. quinquefolia) is a well-known woody vine 
native to the eastern United States. Leea is a genus of about 100 
species, some erect shrubs, others vines, all without tendrils, native 
to Malaysia and the subcontinent of India. 3 

VITALI, GIOVANNI BATTISTA (c. 1644-1692), the 
principal Italian composer of instrumental works in sonata form 
in the period before Corelli, was born at Cremona about 1644. He 
was a pupil of M. Cazzati in Bologna and from about 1667 played 
the viola in the Church of S. Petronio there. In 1674 he was sec- 
ond, and in 1684 first, music director at Modena. He died at 
Modena on Oct. 12, 1692. His published works consist principally 
of music for strings and continuo, including the forward-looking 
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sonatas and a considerable quantity of dance music. Other works 
of Vitali, in manuscript, are in the Biblioteca Estense in Modena. 

His son Tommaso ANTONIO VITALI (c. 1665—?), born in Bologna, 
was in the service of the Este family at Modena and published 
chamber works between 1693 and 1701. He is the composer of the 
well-known Ciaccona for violin. 

VITALIAN (Viratranus), SAINT (d. 672), pope from 657 
to 672, was consecrated as successor to Eugenius I on July 30, 657. 
In the Monothelite controversy then raging he refrained from 
express condemnation of the Typhus of Constans II (q.v.). When 
Constans visited Rome in 663, the pope received him “almost with 
religious honours,” a deference the emperor requited by stripping 
all the bronze ornaments of the city—even the tiles of the Pantheon 
—and carrying them off. Vitalian died about Jan, 27, 672. His 
feast day is Jan. 27. 

VITALISM, a school of scientific thought—the germ of which 
dates from Aristotle—which attempts (in opposition to mecha- 
nism and organicism; qq.v.) to explain the nature of life as being 
due to a vital force peculiar to living organisms and different from 
all other forces found outside living things. This mysterious force 
(entelechy; g.v.) controls form and development and directs the 
activities of the organism, Vitalism has lost prestige as more 
and more vital phenomena have been shown to be of chemical 
and physical nature, and few rigid vitalists are to be found in 
modern science. 

See Driescu, Hans ApoLr Epuarp; Biotocy; History: Aris- 
totle as a Biologist. 

VITAL STATISTICS are data on births, deaths, marriages, 
and other “vital” occurrences (adoptions, legitimations, stillbirths, 
abortions, divorces, annulments, naturalizations, notifiable dis- 
eases) pertaining to the legal or public-health status of individuals 
in a community. 

This article covers the compilation and interpretation of such 
data, tracing the history of vital statistics from early church-kept 
records to modern national systems; indicates variations in sys- 
tems and uses of sampling and analytic calculations; and identifies 
and discusses various vital rates and gives examples of their uses 

and limitations. The several tables in this article illustrate various 
kinds of statistics employed in the study and analysis of popu- 
lation data and provide examples of comparisons and of distorting 
factors, such as the age composition of populations in relation to 
crude birth rates. 

For theory and application of vital statistics in connection with 
population study and data on world population, see PoPULATION. 
(For detailed population figures, see the Population sections in 
separate articles on various countries and political subdivisions.) 
See also Ecorocv: Interactions of Populations; and such titles as 
PuBLIC HEALTH; Census; MARRIAGE; DIVORCE; ÍILLEGITIMACY; 
Lire Expectancy; MIGRATION ; Sex: Sex Ratio; SUICIDE. 


VITAL RECORDS, VITAL STATISTICS, AND 
VITAL RATES 


Definitions overlap partly, but clarity is gained by distinguishing 
vital records, vital statistics, and vital rates. 

Vital records are documents—such as birth certificates and mar- 
riage.certificates—that legally establish an individual's identity and 
status for such purposes as the right to vote, the right to a pass- 
port, rights to inheritance, legal ability to marry or remarry, obli- 
gations to enter school or military service, etc. 

Vital statistics are compilations of numbers of vital occurrences 
within given populations, e.g., that of a country, and periods of 
time; e.g. calendar years. From the standpoint of compilation 
and editing, all such data routinely published, whether absolute 
numbers or relative frequencies, e.g., per 1,000 inhabitants, are 
vital statistics. These provide source material in the study of 
population trends, subject to evaluation of their accuracy. 

Vital rates are relative frequencies of such vital occurrences as 
affect changes in size and composition of a population. These may 
be derived from vital statistics publications but may also have to 
be determined in other ways. When calculated per 1,000 in- 
habitants—as is conventional in the vital statistics publications— 
they are referred to as crude rates; ¢.g., crude birth rates, crude 
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death rates. More refined rates often must be used in the m 
meaningful analysis of population change. | 
National Systems.—National systems for keeping vital record 
and compiling vital statistics vary widely. Diverse central, 
gional, and local authorities may be engaged in collecting report 
on vital events, various steps being involved. First these are en 
tered on preprinted forms if not also in books; personal documents 
are issued, sometimes to be filed in identical copy at various of 
fices; and files or decks of punch cards are made out for regional 
or central statistical processing, eventuating in statistical publica 
tions, or reports. These often comprise detailed classifications amt 
cross-tabulations of characteristics and circumstances surroundi 
the vital events; e.g., births tabulated by age of mother and dur 
tion of her marriage, or deaths by age and ascertained cause, | 
Offices engaged in the collection, preservation, exchange, and 
issuance of documents may be specialized (registry offices, und 
a central registrar) or may be branches of other offices at muni 
pal, district, and other levels concerned with ecclesiastic, leg 
security, or public-health affairs, or with statistics generally. Thi 
offices are entrusted with legal authority in establishing facts 
enforcing prompt and truthful reporting; some of them charg 
fees for registration or levy fines for failure to register promptly, 
as specified by law. The offices are obliged to preserve the records 
in prescribed form and to make them available as required, 
Legal needs for vital records existed long before their statistical 
uses became known. Hence, most vital registration systems h 
to be reorganized in the course of time so as to serve both purpo: 
equally well. Their administrative histories are most varied 
many shortcomings persist. Characteristically, the time and pla 
of registration are entered in vital documents, thus for some pul 
poses providing sufficient information as to time and place of og 
currence, and also place of usual residence. Reports may fluctuat 
in their frequency as delays of reporting vary with legal need 
fees, and fines. Births and deaths of some rural residents occur 
in hospitals of nearby towns and are first reported there. Pro 
visions in the processing of statistical data vary, and the resu 
statistics may not serve various purposes of study equally w 
Modern data-processing equipment has superseded much te 
hand sorting, though that is still being done in some countries. 
History.—Vital records are as old as human communities 
such size and mobility that the memory of living local witness co 
no longer be depended upon for every legally important fa 
Thus, in illiterate societies the need was partly served by aut 
ticated memorized recital of genealogies for persons or famil 
entitled to special roles or privilege. Also since antiquity 
scriptions on tombstones have partly served as vital records. Re 
ligious establishments, because of their ceremonial services in the 
establishment of vital facts (weddings, initiation rites, burials, 
communications, branding of slaves or prisoners, etc.), also 
came custodians of the pertinent records. By far the oldest vil 
records systems maintained by civil authority was the pao-o 
system of analogous local registers throughout China; the kos 
system in Japan, so far as known, was also based on local ci 
administration. Because of this feature, these systems presupp 
a local legal domicile to exist for each citizen. With increa 
mobility of the population, in the 19th century the systems S! 
fered from growing discrepancies, as increasing adjustments 
to be made for persons no longer residing in the presumed le 
local domicile. Nevertheless, these local registers still furnis 
the basis for the national vital statistics system of Japan, 
being centrally compiled and published during 1872-1919. 
Increasingly systematic compilations of European church paris 
records, within the respective national frameworks of the post: 
Reformation period, provided the antecedents of modern vit 
statistics systems. Because of growing discrepancies betw 
church membership and citizenship, local government officials e 
tually superseded the clergy in compiling the local records. 
much of Europe and areas of European settlement, national 
registration systems became indispensable about the turn of 
19th century when the common rights and duties of citizens 
defined in generic legal uniformity. In some areas correspond 
changes were made more slowly. In Haiti national vital record 
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still depend mostly on church registers, as partly also in areas of 
Colombia where the civil registration of births still lags behind the 
church registration of baptisms, despite omission from baptismal 
registers of children dying or remaining unbaptized. 

Japan has successfully established a modern centralized civil 
registration system since 1920, though records continue to be com- 
piled also in the local koseki fashion. In Formosa (Nationalist 
China) the island-wide register of births and deaths has functioned 
satisfactorily since 1905, In most other countries outside the 
European tradition, despite decades of effort, the establishment 
of modern vital statistics systems continues to encounter serious 
difficulty, but in some, e.g., Ceylon, modern systems now function 
with substantial accuracy. 

In England the earliest attempt at coordination of church rec- 
ords dates back to 1538 when the clergy of all parishes were re- 
quired to keep a weekly record of christenings, marriages, and 
burials. Records of many parishes in France and parts of Italy 
and Spain can be traced to the 17th century. The longest series of 
comprehensive national vital statistics of births and deaths (rather 
than baptisms and burials) is that of Sweden, continuing unbroken 
since 1741. By 1833, births and deaths were routinely registered 
in Austria, Bavaria, Belgium, Denmark, Finland, France, Norway, 
Prussia, and Sweden. The central register office for England and 
Wales was established in 1836. 

In North America a beginning in the compilation of vital statis- 
tics was made in 1632 when parish ministers or wardens in Vir- 
ginia were required to present annually in court the records of the 
parish registers, In 1639 the general court of Massachusetts Bay 
Colony passed a law making government officers (rather than the 
clergy) responsible for the recording of vital occurrences; i.e., 
births and deaths rather than baptisms and burials. Yet tolerable 
accuracy of vital statistics was achieved in Massachusetts only 
from about 1849 onward and at various later dates in other states 
of the Union. The United States government compiled and pub- 
lished annual statistics reported by an increasing number of states, 
on deaths beginning 1900, and on births beginning 1915. It was 
not until 1933 that birth and death statistics for the entire coun- 
try were published. Marriage statistics covering the entire United 
States are still unavailable owing to the varied reporting practices 
persisting among individual states. Centralized vital statistics for 
Canada have been published since 1921, though there also some 
provinces, particularly Quebec, have a much longer history of 
registration. The national registration system of Australia simi- 
larly evolved from provincial systems of varied history. For New 
Zealand comprehensive vital statistics date back to 1875. In the 
Soviet Union and some other countries vital statistics were in- 
terrupted in years of military invasion or extensive disorganization 
of local administration. 

Partial and Unconventional Systems.—The statistical sys- 
tems described so far are based on individual vital events recorded 
throughout a nation. Direct use of resulting statistics presumes 
that cases of omission or of repeated registration are compara- 
tively few. Where such systems are of long standing, spot checks 
and the calculation of intercensal balances of population change 
have demonstrated their considerable accuracy. In some countries, 
eg., Argentina and the United States, series of birth rates ad- 
justed for a calculated small percentage of omission from regis- 
ters have also been published. In some other countries, e.g., Chile 
and Costa Rica, where births are often reported years after the 
event but may already have been reported before, the statistics 
on births that occurred within the two years preceding their re- 
Porting, or since the last previous census, are published in sepa- 
rate series, 

In a number of countries continuous local population registers 
are maintained, and in some (the Scandinavian countries, the 
Netherlands, Nationalist China) they are combined in a nationwide 
system; in these, entries are added for each birth and withdrawn 
for each death, and records are transferred from one locality to 
another for changes of residence. The national tally of these 
registers is checked periodically in a population census, and ac- 
cumulated error is then eliminated. Most errors result from occa- 
sional failure to withdraw records for persons who have moved to 
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other localities. (Partial checks of vital records by census are 
also carried out in some other countries; e.g., the accuracy of birth 
and infant death registration has been checked in censuses of the 
United States.) 

Continuous population registers unchecked by tally with inde- 
pendent enumeration have been maintained in Iran and some of 
the Arab countries, but both births and deaths have been defi- 
ciently reported. Where such systems develop in relation to the 
issuance of identity cards, food rations, etc., there is a tendency 
for insufficient withdrawal on the occasion of deaths or changes of 
residence, though births and in-movements may be reported ac- 
curately. A national register was established in the United King- 
dom during World War II, with many safeguards for its accurate 
functioning, but eventually an accumulation of about 300,000 non- 
existent individuals had to be removed from it. 

In some countries, e.g., Brazil, Burma, and Ghana, fairly accu- 
rate registration is believed to have been attained in some cities 
but not yet elsewhere, hence vital statistics for only those cities 
are published. In Indonesia and Vietnam vital statistics are pub- 
lished for those provinces where registration is comparatively 
satisfactory but not for others. In some African countries vital 
statistics are published for the European minority but remain un- 
available for the indigenous majority. An effort was made in 
China, on the occasion of the preparation and execution of the 
1953 census, to organize a national vital statistics system, and a 
few data were published from 1952 to 1957 but none since then, 
making difficult an assessment of the measure of success that may 
have been achieved. 

An early attempt to obtain nationwide vital statistics by 
enumeration was made in the 1850 census of the United States, 
but results were quite unsatisfactory. More recently, data gather- 
ing on vital events by the survey method has improved much, for 
example, on the basis of work done in the field of unemployment 
(q.v.), and a large stock of experience is now available for the 
design of sample surveys for this purpose. Surveys to obtain 
specialized information have often been used within countries 
with good basic statistics, but sample surveys of households rep- 
resenting entire countries or sections thereof are increasingly re- 
sorted to where basic data on population trends are still lacking 
and the hope for early establishment of a conventional vital sta- 
tistics system remains remote. (See also Census; Socrar Sci- 
ENCES; 20th Century Developments.) 

Surveys designed to obtain birth rates and death rates were 
carried out in numerous districts and localities of China in the 
1930s but remained unrepresentative of that country. Also in 
the 1930s this practice began in the Belgian Congo (now the 
Democratic Republic of the Congo), where it was continued sys- 
tematically over many years. The most extensive operation of this 
kind has been incorporated in the National Sample Survey of 
India, where, in repeated survey rounds, representative vital sta- 
tistics have been obtained, their most likely errors investigated, 
and survey designs improved to minimize errors, though some still 
subsist. Such surveys also have been carried out sporadically in 
other countries but not repeatedly so as to show trends.. For the 
latter purpose, small-scale continuous sampling for vital events in 
selected households may promise some success, Experiments of 
this kind have been conducted at Singur Health Centre, India, 
1956, and Guanabara State, Brazil, 1962. 

Another innovation of method is the sample census as carried 
out in a few African countries since 1948 and many more since 
1955. In these, data on population and vital events are collected 
simultaneously, providing some internal checks for consistency. 
Because of scant field personnel, the samples have been small and 
the results subject to appreciable margins of error. They are, 
nevertheless, valuable while more assured methods to obtain such 
data are not yet within reach. 

Analytic calculations, employing data on population age com- 
position, are an important alternative method for arriving at esti- 
mates of birth rates and death rates (where birth and death sta- 
tistics are deficient), The reliability of such estimates varies with 
that of the available data on age composition and with assumed 
model correlations that sometimes cannot be fully depended upon. 
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With the diversity of systems and methods, the world’s birth 
rates and death rates are known in greatly varied accuracy and 
detail. Statistics are virtually precise in Europe, the Soviet Union, 
Japan, North America, Australia, and New Zealand and fairly 
accurate in some Latin American and South Asian countries and 
some islands of the Caribbean Sea and the Indian and Pacific 
oceans. Tolerably accurate estimates are made for countries with 
repeated censuses; e.g., Brazil or India. The new estimates for large 
parts of Africa still need much further corroboration. Though 
much investigated, statistics for China remain open to widely di- 
vergent interpretation. Because of China’s large population, world 
average birth and death rates cannot yet be dependably estimated. 


THE CRUDE VITAL RATES 


Principal among vital rates are the crude birth rate and the 
crude death rate; i.e., annual numbers of births, or of deaths, per 
1,000 population (based on the midyear population estimate). The 
difference between those two rates is the rate of natural increase 
(or decrease if deaths exceed births). The rate of natural in- 
crease approximates the rate of population growth provided that 
the balance of migration (immigrants minus emigrants) is com- 
paratively small. Because of their almost direct relationship to 
net population growth, crude birth and death rates are indispens- 
able measures; but they are quite inadequate measures of varia- 
tions in fertility and mortality, being easily affected by the varying 
age composition of populations. 

Estimates.—Crude birth rates, death rates, and rates of natural 
increase in the world and major regions have been estimated by 
the United Nations, and estimates are often revised on the basis 
of new data or new studies, as summarized, for example, in Table 
I. (Boldface figures in the tables indicate extremes and relation- 
ships discussed in the text.) As explained, the estimates for some 


"TABLE I.—Examples of Crude Birth Rates, Crude Death Rates, and 
Rates of Natural Increase* 
(rates per 1,000 inhabitants) 


Crude 
birth rate 


Crude 
death rate 


Area 


World totalt 


Australia and New Zealand | 


Soviet Union > . . 
Europas Fin wasn 2 4 us 


Estimates very uncertain. 


Asia to the south of China and the Soviet Union; excludes Israel and Cyprus but in- 
cludes European portion of Turk 


ey. 
fne south of the United States, including Caribbean islands. 


the yk ya Bins HUNE OB MT Moe en ee 
$Excludes European portions of the Soviet Union and Turkey. 

areas are probably quite accurate, and those for other areas highly 

speculative, hence the figures are of varied reliability. 

The crude birth rate is probably highest in Africa, very high 
also in South Asia and Latin America, and probably fairly high in 
East Asia; it is comparatively moderate in North America, Oceania, 
and the Soviet Union, and lowest in Europe. The crude death 
rate is probably also highest in Africa, and it is high in East Asia 
and South Asia; considerably lower in Latin America and Europe, 
lower still in North America and Oceania, it is lowest in the Soviet 
Union. Some of these differences are due to differences in popu- 
lation age composition. As a net result, the rate of natural in- 
crease is highest in Latin America, quite high in South Asia and 
Africa, and appreciable also in the remaining areas except Europe, 
where it is comparatively low. 

Distortions.—The crude birth rates are somewhat distorted 
measures of reproductivity, as will be judged when reference is 
made to the estimates of age composition shown in Table II. The 
percentage of total population at reproductive ages (age groups 
15-24 and 25-44) is distinctly large in the Soviet Union (see 
Table), hence the given Soviet birth rate does not reflect particu- 
larly high fertility. 
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Taste IL.—Example of Percentage Age Composition of Population* 


Percent in age group (years) 
Aet am 5-14 | 15-24 | 25 6s 

04 | s-i 44 | 45-64 ue 

World totalt 2 1000 | 14.0 | 222 | 17.4 | 26.0 | 15.5 | 49 
rica MASKE URS 1000 | 17.2 | 25.9 | 19.3 | 240 | 109 | 27 
South Asiat . . 5. 1000.| 16.6 | 24.1 | 18:6 | 25.3 | 124 | 30 
Latin America : j 100.0 | 16.6 | 25.1 | 18.5 | 24.3 | 122 | 33 
East Asiaț. o 2o 100.0 | 13.5 | 22,5 | 17.9 | 26.8 | 15:1 | 42 
United States and Canada 1000 | 11:4 | 199 | 13:7. | 262 | 19:8 | 90 
Australia and New Zealan 100.0 | 10.9 | 19.7 | 14.0 | 27.0 | 199 | 85 
Soviet Unioni . ^. . .| 1000 | 11:7 |-191 | 16.2 | 2&:3 | 18.5 | 62 
Europe xr 1000 | 89 | 16.8 | 14:5 | 26.8 | 232 | 938 


*Eight major areas of the world, 1960. 
jAreas defined as in Table I. 
Estimates uncertain. 

"The crude death rates distort the comparison of mortality condi- 
tions to an even greater extent. Even under the best health con- 
ditions, mortality is at least relatively high at advanced ages, 
hence the proportion of aged persons in the population, e.g., those 
aged 65 and over, has a large effect. This proportion is large in 
Europe and small in Latin America (see Table), hence health 
conditions in Europe are superior to those in Latin America to à 
greater extent than the small difference in crude death rates would 
seem to suggest. Aged persons are more numerous in North 
America than in the Soviet Union, hence the low crude death rate 
in the Soviet Union is not necessarily indicative of superior health 
conditions there, 

Time Trends.—Table III shows trends in crude vital rates 
from 1920 to 1962 for areas with reliable vital statistics registra- 
tion. These areas are unrepresentative of the world's population, 
as they omit most of Africa, Asia, and Latin America. To facilitate 
comparison, weighted averages of rates are shown for four regions 
of Europe, rather than for individual European countries. 

European birth rates decreased from 1920 to about 1940, re- 
covered slightly after 1945, and again subsided after about 1950, 
In the 1920s the birth rates of Northern and Western Europe 
were much lower than those of Southern and Eastern Europe, but 
the differences diminished, and by 1960 the regional averages were 
not farapart. In four areas of European settlement (the United 
States, Canada, Australia, and Argentina) birth rates also dimin- 
ished in the 1920s and 1930s, but their recovery in the 1940s was 
large (except in Argentina) and persisted almost until 1960; there 
also, as in Europe, the rates in the 1920s were mostly between 20 
and 30 per 1,000; since 1945, however, these areas have had rates 
of 23 to 28 per 1,000, as contrasted with European rates of 17 
to 23 per 1,000. In Japan birth rates decreased to an extent simi- 
lar to those in Europe, but the decrease was checked in the 1930s 
and 1940s and then occurred precipitously, from a rate of 34 pet - 
1,000 in 1947 to about 17 per 1,000 in 1957, the latter having been - 
maintained since then. A larger decrease, from an initially much 
higher level, occurred in the birth rate of the Soviet Union; an 
equally high birth rate has been maintained in Mexico and has 
almost been maintained in Formosa also, except for a consistent 
decrease beginning about 1958. 

Age Composition and Death Rates. Consistent decrease in — 
the death rate is noted in all areas of accurate record, except in 
the war years (1938-45) and in Australia (also New Zealand), 
where, because of a youthful age composition, death rates were 
outstandingly low early in the century. Despite much health 
progress, death rates in Northern and Western Europe, the Unit 
States, and Australia decreased comparatively little, owing to large - 
rises in the proportion of aged persons in the population. Hitherto 
lower proportions of aged persons in Southern and Eastern Europe 
the Soviet Union, Canada, Argentina, Japan, and Formosa havé 
permitted death rates in these areas to fall to a much greater €x- 
tent. The death rate of Mexico has now fallen below rates of 
Northern and Western Europe though Mexican health conditions 
do not yet compare favourably with those in Europe. 

Natural Increase.—Rates of natural increase are a net result 
of the interplay of fertility trends, health conditions, and variations 
in the age composition of the population. Since 1920 natural in- 
crease has been mostly low in Northern and Western Europe a! 
somewhat higher in Southern and Eastern Europe (see Table III). 
It has been distinctly higher, since about 1945, in the areas of 
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TABLE III.—Trends in Crude Birth Rates, Crude Death Rates, and 
Rates of Natural Increase, 1920-64, in Areas with Reliable Vital 
Statistics Registration 
(rates per 1,000 inhabitants) 


SIT 
Ares 1920-| 1925— 1930- 1935-] 1940- | 1945- |1950-|1955-| 1960- 
29 34 39 44 54 59 64 


Crude birth rate 


Northern Europe* . 
Western Europet 
Southern Europet . 
Eastern Europe] . 
Soviet Union 
United States 
Canada. 
Australia, 
Argentina 
Mexico? . . 
Japan 

'ormosa 

(Nationalist China) . 


Crude death rate 


Northern Europe* . 
Western Europet . 
Southern Europet . 
Eastern Europe] . 
Soviet Union . 
United States . 
Canada. 7 
Australia. . 
Argentina 
Mexico? , 
gipa . 7 
'ormosa 
(Nationalist China) . 


Rate of natural increase 


nere 
RSSERALIS 


RENNER RRe 
DPE BOCAS IS A AS STS 
b iooooot5bOnu 


* 
a 
o 
r3 


æ opBeesosoeLr 


D botni do m a bo O ia O 


Northern Europe* . 
Western Europet, . 
Southern Europet . 
Eastern Europel| 
Soviet Union 
United States 
Canada, 
Australia . 
Argentina . 
Mexico* .. sien ee 


quen 
'ormo: 


22.8^ | 27.3* 


sa 
(Nationalist China) 15.6 | 20.7 |24.1 | 23.8 35.9 | 34.8 | 30.8 


AWelghted averne of rates for the United Kingdom, Sweden, Denmark, Finland, Nor- 
way, and Ireland. 
Weighted average of rates for Germany, (Federal Republic only after 1945), France, 
the Netherlands, Belgium, Austria, and Switzerland. 
Weighted average of rates for Italy, Spain, Yugoslavia, Portugal, and Greece. 
Does not include Yugoslavia. i 
IWeighted average of rates for Poland, Rumania, Czechoslovakia, Hungary, and Bul- 
garia, 
1Does not include Poland. 
91926-28, 
61937-40, 


71924 only. 
Registration distinctly less accurate before 1930. 
41940~43, 


2149-49. i 

oes not include military casualties. 
**Does not include Greece. 

ttDoes not include Poland and Hungary. 


European settlement. A faster decrease of birth rates than of 

death rates has reduced natural increase in the Soviet Union and 

inJapan. High birth rates and decreasing death rates have caused 

an enormous acceleration of natural increase in Mexico and in 
; Formosa (Nationalist China), but in the latter area a slight reduc- 
` tion can be noted in the most recent years. 

Rate of Growth.— Populations grow by natural increase and 
the balance of migration. Migration statistics, to be sure, are 
rarely as dependable as are the vital statistics, and in practice 
migratory balances often have to be recalculated when a new census 
is taken. The migratory balances of most countries are small 
when compared with the rate of natural increase. Outstanding ex- 
ceptions are Ireland, where, because of emigration, population 
diminished over a number of decades despite a positive natural 
increase, and Israel, where, from 1948 to 1951, population doubled, 
mostly owing to immigration. 

Australia is one country where migration has contributed much 
to population growth in the second half of the 20th century. In 
1955, 130,795 long-term immigrants and 35,478 long-term emi- 
grants were recorded, leaving a net inward balance of 95,317; with 
a midyear population then of 9,201,000, this represents a rate of 
net immigration of 10.4 per 1,000, Natural increase in 1955 was 
13.7 per 1,000; hence, the rate of population growth, including 
the migratory balance, was 24.1 per 1,000: Such large contribu- 
tions of migration to population growth were common in cer- 
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tain countries early in the century but since 1930 have occurred 
rarely. 

In the above example, the rate of population growth, like natural 
increase, is calculated relative to midyear population (ideally, the 
mean population present at any moment of the period of calcula- 
tion). Economists prefer percentage growth rates calculated rela- 
tive to quantities at the beginning of each year, that is to say, 
compound-interest rates. Since a growing population is larger each 
midyear than at each year’s inception, the growth rate calculated 
on the midyear basis, i.e., by exponential formula, is smaller than 
that calculated by compound-interest formula, but the difference 
is very slight unless the rate is high. A population growing ex- 
ponentially at the rate of 20 per 1,000 would grow at 2.02% com- 
pound interest; growing exponentially at 40 per 1,000, it would 
grow at 4.08% compound interest. 

Marriage Rates.—The marriage rate records the annual num- 
ber of marriages per 1,000 inhabitants. It is a crude measure, 
indeed, since, aside from the effects of age composition and pre- 
ferred ages at marriage, it also is influenced by remarriages of 
previously widowed and divorced persons. More importantly, it 
does not include marriage unions that are not legally formalized, 
and there are differences in the definition of legal marriage (some 
countries, for example, recognize common-law marriages as legal, 
while others do not; and in some Latin American countries mar- 
riages performed under indigenous tribal rites are not recorded 
as legal; see below). (See also Intecirmmacy; MARRIAGE.) As 
may be seen in Table IV, which covers a quarter-century of 
worldwide depression, war, and postwar demobilization, the mar- 
riage rate responds to economic fluctuations (rates falling early in 
the 1930s), changes in social legislation (Austria, 1938—40), mili- 
tary mobilization (United Kingdom, 1939-40; United States, 
1940-42), and demobilization (United States, United Kingdom, 
and France, 1945-47). Wartime captivity of many men caused 
a low marriage rate in France in 1940 and in Austria in 1945. Not 
directly engaged in the late war, Sweden went through a long cycle 
with marriage rates rising until 1942 and subsiding thereafter, 
as did eventually also the marriage rates in countries that had 
been belligerent. 

While peculiarly stable in the long run, each country has, on 
an average, a different marriage rate. Low marriage rates per- 
sist in those Latin American and Caribbean countries where many 
marital unions are of a type not sanctioned by law. In the United 
States the crude marriage rate averaged as high as 10.7 per 1,000 
during 1920-1959, during which period it averaged between 7.5 and 
8.0 per 1,000 in a majority of European countries, and as low as 

TABLE IV.—Illustration of Response of Crude Marriage Rates to 


Economic and Social Conditions* 
(rates per 1,000 inhabitants) 


United United 
Year Gaited | United | Francet | Austria | Sweden 

1930 92 78 83 7.7 7.2 
1931 8.6 16 7.9 74 70 
1932 19 1S 1.6 6.7 6.7 
1933 be 8.7 TT 7.6 6.5 70 
1934 1 10.3 8.3 T2 6.5 TI 
195 art i 10.4 8.5 69 6.8 82 
1936 3 10.7 8.5 6.8 6.9 8.5 
1937 : 11.3 8.6 6.7 6.9 8.9 
TUE rag ier ayer o EUR) 8.6 67 13.3 92 
1939 : 10.7 10.4 6.3 17.6 97 
1940 12.1 111 44 11.7 9.3 
194^. . 127 9.3 58 84 91 
1942 . 13.2 8.9 6.9 7.7 99 
1943, 11.7 74 5.7 7.1 97 
1944 10.9 TA 54 6.0 9.9 
1945 n 122 9.3 10.1 4.6 9.7 
1946 3 16.4 9.0 12.8 9.0 9.5 
1947 Vicus 13.9 9.2 10.5 10.9 8.8 
1948 wits 124 9.0 9.0 10.3 8.4 
1949 . B 10.6 8.5 82 9.9 79 
1950 s three 11.1 8.1 19 9.3 T 
Yos 104 8.2 16 9.1 TI 
1952 99 79 14 8.3 7.5 
1953 9.8 18 12 78 7 

1954 9.2 7.1 7.3 7.8 7 


flncludes estimates based on number of marriages performed for some areas and on 
number of licences issued or similar information for some other areas. s 

iData for 1938-44 include estimates for the départements of Bas-Rhin, Haut-Rhin, 
and Moselle, and for 1943-44 also for 
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5.2 per 1,000 in Ireland, but there are reasons for such differences. 
Thus, the rates include remarriages of widowed and divorced per- 
sons, frequent in some countries and rare in others; and countries 
differ in the customary age for most marriages. During 1935-50 
the mean age at marriage (calculated by an actuarial method) was 
22 years for brides and 25 years for grooms in the United States, 
as compared with 28 years for brides and 32 years for grooms in 
Ireland. In 1959, in those parts of the United States where re- 
porting was comparable, roughly 16% each of brides and of grooms 
had previously been divorced; by contrast, remarriage of divorced 
persons is legally impossible in some countries and occurs rather 
infrequently in many others. 

Divorce Rates.—In the second half of the 20th century, the 
divorce rate in the United States (divorces per 1,000 inhabitants) 
was about 2.2 per 1,000. Divorce rates were similarly high only 
in some Muslim countries; e.g. in Egypt. Among European coun- 
tries, Hungary and Denmark (about 1.5) had relatively high di- 
vorce rates, while in most other countries of Europe and in Canada, 
Australia and New Zealand, Japan and Formosa, and Mexico and 
Uruguay, divorce rates were commonly found in the range from 
0.40 to 0,85 per 1,000, and as low as 0.20 in Ceylon. For legal 
reasons the divorce rate is nil in Chile, Colombia, Ireland, Italy, 
Spain, and a few other countries, Residence requirements account 
for a wide variety of divorce rates among states of the United 
States, from 0.8 per 1,000 in New York to 55.7 per 1,000 in 
Nevada in 1950; it is evident that the residence status of the 
numerous Nevadan divorcees is sheer legal fiction. 

Infant Mortality.—The infant mortality rate completes the 
set of most widely published vital rates. It is calculated as the 
number of infant deaths (deaths of children aged less than 12 
completed months) occurring in a given year per 1,000 live births 
occurring in the same year. Technically it is not a “crude” rate, 
since it is not perceptibly affected by the age composition of the 
population, but other sources of crudity are still present. First, 
not all infants dying within one year of age have been born within 
the same calendar year; hence, some of the infant deaths are un- 
related to the given year's number of births. Secondly, very dif- 
ferent sets of causes dominate early infant deaths and infant deaths 
occurring at several weeks or months of age; hence, apparently 
equal infant mortality rates can conceal the presence of very dif- 
ferent factors. Finally, only in the most highly perfected vital 
statistics systems has the recording of infant deaths become 
quite accurate. 

Caution is necessary in the international comparison of infant 
mortality rates, as the varying degrees of accuracy of reporting 
are unknown and difficult to verify. For some infants dying soon 
after birth, neither a birth nor a death is reported, while for others 
the erroneous report of a stillbirth may be made. Earlier prac- 
tices often required the reporting of a birth only when the infant 
was still alive at the time of reporting, and though there are now 
international standards for the statistical definition of a "live 
birth," accurate reporting is not thereby necessarily assured. 

Infant mortality rates have been reduced enormously as a re- 
sult of medical, sanitary, obstetrical, dietary, and educational prog- 


TABLE V.—Example of Wide Range of Infant Mortality Rates* 


Area Rate Area Rate Area Rate 
Iceland 13.0 Ireland ; . 29.3 Trinidad and 
Sweden .' . 16.6 Ukraine SSR ; | 30 Tobago 45.4 
Netherlands ; | 17.9 || Formosa Hungary 47.6 
Norwa; 18.9 (Nationalist jamaica . 51.0 
Australia 20,2 China) 30.5 oland 56.8 
Belgium . 31.2 Malaya B 68.9 
Finland . . 21.0 Japan 31.7 Costa Rica 71.1 
Switzerland |. 21.1 : 
Denmark 21.5 cr Mexico . . 74.2 
United Fed. Rep. . 33.8 Rumania. 75.7 
Kingdom . | 22.5 || Singapore  . | 34:8 || El Salvador 263 
New Zealand ; 22.6 Soviet Union, | 35 Portugal . 17.5 
Austria . , 37.5 'ugoslavia 87.7 
Czechoslovakia: 23.5 Hong Kong . 41.5 
United States 26.0 n Guatemala 91.9 
Israel] . 26.9 Puerto Rico . 43.3 Ghana . 113.1 
Canada . 213 || Spain . .| 437 || Aden 119.5 
France . 274 Italy 1 43.9 Chile 125.1 
Bulgaria . 45.1 Á 


*Infant deaths per 1,000 live births, 1960. 
jewish population only. 
jon-European population only, 
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ress. Until the turn of the 20th century, infant mortality rates 
in most of Europe and in the United States were 150 per 1,000 live 
births or higher, and rates equally high or higher still prevail in - 
many parts of Africa, Asia, and Latin America. In the year 1960 
infant mortality rates in 45 areas were reported as shown in Table _ 
V, but it is uncertain that all have been measured with equal ac. 
curacy. 

Because of its obvious interest from medical, public-health, and 
social-welfare points of view, and being tractable by particular 
statistical methods, infant mortality has been a subject of much 
study, as also has been the related subject of stillbirths, or fetal 
deaths. A very small fetus, of course, can be lost without bei 
noticed. Fetal death ratios (stillbirths per 1,000 live births), 
therefore, can be calculated only where the fetus has had at least 
some estimated minimum period of gestation; e.g., 20 weeks or 
more, as is the reporting practice in the United States, A late 
fetal death ratio is a stillbirth rate where there have been at least 
28 weeks of pregnancy. (See FETAL Disorders.) Infants dying 
within 28 days after having been born alive are allotted to the 
neonatal mortality rate (per 1,000 live births), and those dying 
between one and three months of age to the post-neonatal mor- 
tality rate. The sum of a late fetal death ratio and a correspond- 
ing neonatal mortality rate is sometimes cited as a perinatal mor- 
tality rate. 

Maternal Mortality.—Maternal mortality rates, i.e., deaths 
of women from complications of pregnancy, childbirth, or imme- 
diate aftereffects, per 1,000 live births fluctuated in the United - 
States between 6 and 7 per 1,000 until about 1930, They have 
been reduced so much that now they are calculated per 10,000 
live births, and the rate had fallen to 3,2 per 10,000 by the 1960s, 

Violent Deaths.—The phenomenon of violent death often in- 
volves the law, police action, workman’s compensation, liability 
insurance, etc, But these same factors may also motivate inac- 
curate reporting, and it is possible that varying proportions of 
such deaths are ascribed to nonviolent causes, such as the after- 
effects of an injury. Death rates specific by cause are usually 
shown per 100,000 inhabitants. The rates for deaths from violent 
causes, using data reported for 1955 as an example, in 40 areas, are 
shown in Table VI. 

The rate of fatal motor vehicle accidents, as may be expected, 
was high in countries with much motorized transportation and low 
where motor vehicles are comparatively few; but it is curious to 
note that the rate was moderate in England, despite its dense motor 
traffic, and yet higher in Chile, where there were fewer auto- 
mobiles. Some of the rates of other fatal accidents may be statis- 
tical artifacts due to varied reporting practices, such as the very 
high rate in Austria and the very low rate in Formosa; it is possi- 
ble that the less extreme rates are more comparably reported, in 
which case the incidence of such accidents may be relatively high 
in France, Belgium, and Switzerland and relatively low in Puerto 
Rico, Italy, and Spain; but the comparability of statistics ap“ 
pears somewhat uncertain, 

Suicide rates and homicide rates are evidence of deliberate 
violence turned either inward or outward. It is peculiar to note 
that, more often than not, where the one rate is high the other — 
tends to be low. Areas with high suicide rates (West Berlin, Japan, 
Austria, Denmark, and Switzerland) have some of the lowest 
homicide rates; and those with high homicide rates (Colombia, 
Mexico, Chile, Formosa, and Costa Rica) have some of the lowest 
suicide rates, Homicide rates are very low also in the Nether- 
lands, Norway, England, and Sweden, all of them countries where 
suicide rates are considerable. Ireland is one of the few countries 
where both rates are low. 


SPECIALIZED VITAL RATES AND MEASURES 


The vital rates described in the foregoing section are those de 
rived most readily from the standard publications of a well-or- 
ganized vital statistics system. They are widely used and, subject 
to comparable definition and accurate reporting, facilitate much 
useful comparison of time trends and of local variations within of 
among countries. Being summary measures, they do not revi 
many factors that may have a distorting effect for purposes of 
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Taste VI.—Examples of Rates of Deaths Due to Violent Causes in 1955 
(rates per 100,000 inhabitants) 


All Motor Other ides* ici 
Area r cien veliicla) Tias der fi Suicides* |Homicidest 
Colombia 89.7 T.8 40.9 0.9 40.1 
Austria ANS 86.7 9.6. 52.81 23.4 0.9 
Mexico . 85.7 19 46.2 13 40.1 
West Berlin 83.7 13.1 35.1 34.3 1.2 
Chile (1954) 80.9 11.3 35.6 44 29.6 
Switzerland s Wist TR 79,5 18.9 37.9 21.6 14 
France b LM » 77.5 18.6 42.1 15.9 0.9 
West Germany , 74.6 214 33.1 194 1.0 
United States 71,6 23.4 33.5 10.2 45 
Finland 70.0 10.6 36.9 19.9 2.6 
Denmark a; 68.9 15.1 30.0 23.3 0.5 
Belgium . 67.4 114 41.5 13.6 0.9 
Australia D 67.1 23.6 31.7 10.3 15 
Japan . ; PA 65.1 67 30.7 25.3 24 
Canada vil] «ee Sl 64.5 19.4 37.0 70 11 
Sweden M 58.7 12.7 27.5 17.8 0.7 
Hungary |. . 57.1 5,0 29.5 20.6 2.0 
Egypt (1954) 5 56.1 04 534 0.1 2.2 
New Zealand 53.9 15.6 28.5 9.0 0.8 
Norway . + 52.7 6,6 384 74 0.3 
Portugal 51.4 TA 33.7 92 14 
Uruguay |, o. s 50.0 6.2 278 | 114 1.6 
England and Wales 48.4 11.1 25.3 11.3 0.7 
Puerto Rico " 47.9 10.3 19.0 11.1 LS 
Panama (1952) . 46.3 7,0 31.0 29 5.4 
Poland a aS 45.8 38.9 5.7 1.2 
talya k AT 45.4 16.7 20.3 6.7 1.7 
Costa Rica . p 45.3 2.2 30.9 3.2 9.0 
Guatemala. . . . 45.1 5.7 28.8 2.8 78 
Ceylon «71119 2 RS 42.8 2.7 28.8 7.0 43 
Singapore . 42.6 M 21.7 115 17 
Pera.) 4 41.6 18 30.7 08 23 
Hong Kon 40.9 59 224 11.2 14 
Netherlan 40.8 13.3 21.3 6.0 02 
Ireland 36.1 LS 25.9 23 04 
Bulgaria 58 19 
Spain (1953) — . 34 21.7 5.9 1.7 
Jamaica (1954) > 6.8 21.0 11 34 
'ormosa. 

(Nationalist China) 4 16 1.0 21.5 
Dominican Rep. $4 10.5 3.4 4.0 


*Including self-inflicted fatal injuries. 

]Ecluding operations of war., j cst 
ur judes late effects of injuries purposely inflicted by another person or sustained in 
more specialized comparison. Chief among these factors is the 
variable age composition of the population. 

Standardized vital rates are sometimes calculated to eliminate 
the effects of varied age composition. This is done by computing 
what the summary vital rate would be in various populations or at 
various dates if those populations had the same age composition 
as some particular population taken as the standard. The choice 
of a particular population as standard is, of course, arbitrary, and 
results of standardization vary when different standards are se- 
lected, The crude death rate of the United States, for instance, 
declined from 17.2 per 1,000 in the year 1900 to 9.5 per 1,000 in 
1960, a decrease of 45%. Since, during that long period of time, 
much aging occurred in the United States population, it is probably 


Taste VII.—Example of Trends Revealed by Age-Specific Vital Rates 


(Death rates Mae sex and age in Canada, 1936 and 1956; 
rates per 1,000 persons of each sex-age group) 


[^ fe^ 1936 1956 
SUM Males Females Males Females 
OMe ists 0. 163 9.3 76 
Tn eee ne H3 1.7 0.8 0.5 
10-14 TR. 14 12 0.6 04 
15-19 A 19 12 0.5 
20-24 GEES 26 28 17 0.6 
2529 ., É 29 34 16 0.8 
30-34 3.2 3.8 18 10 
35-39 4 n 23 15 
NOSEEN alert $0 49 34 24 
45-49 ^ "T 63 58 3.7 
30-54 ents 102 92 9.6 37 
8559.1 oon te gae 154 123 15.5 38 
60-64 Foy Stone 249 201 240 147 
656 36.0 311 35.7 224 
wT i 58.1 E 534 370 
nike ; 813 82.8 66.1 
BOOK igk cds 149) 1330 132.7 1104 
85andover . 226.9 218.8 2212 198.5 
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correct to say that 45% is an understatement of the extent of 
mortality decline, the age composition being held constant. Had 
the age composition at all dates been that of the United States in 
1940, the death rate so standardized would have been 17.8 per 
1,000 in 1900 and 7.7 per 1,000 in 1960, representing a decrease 
of 57%. But this result is also uncertain, Assuming the esti- 
mated 1960 age composition of the combined world population to 
serve as a standard, the United States rate of 1900 would be 
standardized to 17.8, and that for 1960 to 6.5, per 1,000, and the 
decrease of mortality would then be measured as one of 63%. 

As the foregoing example shows, standardization increases the 
accuracy of comparison, without, however, attaining a high degree 
of precision. More precisely comparable summary measures of 
population trends are obtained when they are built up from age- 
specific rates (discussed below) and, depending on the problem, 
also from rates specific in respect of other elements of subclassi- 
fication. 

A composite measure of mortality so obtained, and offering 
precision for many purposes of comparison, is the expectation 
of life at birth, and a composite measure of fertility serving 
analogous purposes is the gross reproduction rate. For the dis- 
cussion of such measures and their uses the reader is referred to 
the bibliography that appears at the end of this article, particu- 
larly the first four books mentioned. 

Age-specific vital rates are events (births, deaths, marriages, 
etc.) occurring in a year to persons (males or females)’ of given 
age per 1,000 persons in the corresponding general population of 
such age. | These are also referred to as age-specific “risks,” e.g., 
of death, or age-specific “probabilities.” Their detailed study, 
usually by five-year age groups, is necessary for the detection of 
trends that affect human fertility, mortality, and other factors 
of population change generally. 

To give an example, sex-age specific death rates of Canada in 
1936 and 1956 are shown in Table VII. In relative terms, the 
20-year decreases were greatest among children and young per- 
sons, especially girls and young women, and least at more ad- 
vanced ages, especially among men aged about 60 years. While 
specific death rates of males generally exceed those of females 
of equal age, this was not yet the case in 1936 at ages 20-39 years, 


Taste VIII.—Birth Rates Specific by Age of Mother in the United States, 
1920, 1940, and 1960 
(rates per 1,000 women of each age group) 


Age group 1920 1940 
10-445. SEINE 0.3 0.7 
15-19. Tf ime 48.5 54.1 
20-M MUT e. E 151.8 135.6 
25-2209... s 150.5 122.8 
30-34 ? 115.5 83.4 
35-399... oe 784 46.3 
40-44 . 31.1 15.6 
45-49 , 3.8 1.9 


when, possibly owing to the hazards of pregnancy and childbirth, 
the mortality of women of such age still slightly exceeded that of 
men, 

As another example, birth rates specific by age of mother in 
the United States for 1920, 1940, and 1960 are shown in Table 
VIII. It will be noted that the largest proportionate decreases in 
fertility between 1920 and 1940 occurred among women aged 30 
years and over, while the largest proportionate increases in fer- 
tility between 1940 and 1960 were among women aged less than 30 
years, 

Similarly revealing findings, indicative of underlying trends, 
are made when other vital indices are examined age group by age 
group; e.g., infant mortality by weeks or months of age. But 
age is not the only determining factor, and important differences 
can be discovered when measures are analyzed and compared by 
geographic areas, by social and economic indicators, and in respect 
of various other circumstances of particular relevance to the phe- 
nomenon in question, Cross-classifications, such as deaths by as- 
certained cause, sex, and age; legitimate births by age of mother, 
duration of her marriage, and number of children born by her 
previously; or marriages by age and previous marital status of 
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both bride and groom, become indispensable in specialized studies 
and often exhibit revealing features. Sampling procedures, punch 
cards, tabulating equipment, and computation progranis capable 
of dealing with many variables at once may all play a part. The 
study of patterns of specific rates, their interpretation in relation 
to changing economic, social, and cultural circumstances, and the 
search for trends that can have large implications for the future 
tax the ingenuity of competent analysts. 

See also references under “Vital Statistics” in the Index. 

BisrrogmAPHY.—General; Louis I. Dublin et al, Length of Life 
(1949) ; Hugh H. Wolfenden, Population Statistics and Their Compila- 
tion (1954); Mortimer Spiegelman, Introduction to Demography 
(1955) ; Bernard Benjamin, Elements of Vital Statistics (1959). 

United Nations: Demographic Yearbook (annual); Population and 
Vital Statistics Report (quarterly); Monthly Bulletin of Statistics; 
Handbook. of Vital Statistics Methods (1955); Age and Sex Patterns 
of Mortality (1955); Methods of Appraisal of Quality of Basic Data 
Jor Population Estimates (1956) ; Recent Trends in Fertility in Indus- 
trialized Countries (1958) ; Population Bulletin of the United Nations, 
no. 6 (1963) "and 7 (1965) containing worldwide surveys on recent 
levels and trends in fertility and mortality; Provisional Report on 
World Population Prospects (1964). 

United States: Bureau of the Census, Statistical Abstract of the 
United States (annual) ; Historical Statistics of the United States, 1780— 
1945 (1949) ; National Office of Vital Statistics, Vital Statistics of the 
United States (annual) ; History and Origin of the Vital Statistics Sys- 
tem (1945); Vital Statistics Rates in the United States, 1900~1940 
(1947) ; Department of Health, Education and Welfare, The Change in 
Mortality Trend in the United States (1964). 

World Health Organization: Annual Epidemiological and Vital Sta- 
tistics; Proceedings of the World Population Conference, 1954, 7 vol., 
UN (1955); International Population Conference, New York, 1961, 
2 vol. (1963) ; Emerging Techniques in Population Research, proceed- 
ings of 1962 round table conference, Milbank Memorial Fund, (1963). 

For current statistics see annual editions of Britannica Book of the 
Year. (J. V.G) 

VITAMINS are specific organic compounds that are required 
in the diet in very small amounts (0.00002% to 0.005%). In the 
absence of sufficient amounts of any one of these substances, 
growth failure of young animals usually occurs, and specific patho- 
genic changes recognizable as disease develop in both immature 
and adult individuals, Naturally occurring diseases in man that 
result from an insufficient intake or absorption of one or more 
vitamins are termed vitamin-deficiency diseases. Beriberi, scurvy, 
tickets, pellagra, xerophthalmia, and pernicious anemia are ex- 
amples of such diseases. 

The name comes from vita (Lat., "life") plus amine, a class 
of chemical compounds to which all vitamins were formerly 
thought to belong. It is now known that the vitamins are chemi- 
cally diverse; but the name has been kept as the general term for 
substances that differ from other essential organic dietary ingredi- 
ents chiefly on the basis of the very small amounts required in 
the diet.. A typical vitamin, such as thiamine, may comprise 
0.00196 of an adequate diet, whereas other organic dietary es- 
sentials, such as the essential amino acids, are required in amounts 
at least 1,000 times as great (about 1%). 

Vitamin content and dietary requirements may be expressed 

quantitatively in a number of ways. International units (IU), 
for example, are based on bioassays (comparison tests involving 
laboratory animals or microorganisms; see below); these units are 
international in the sense that the experimental procedures that 
define them have been deemed valid and reproducible by experts 
in a number of countries. The United States Pharmacopoeia has 
adopted units (USP) that are comparable to international units. 
Vitamins also may be measured in milligrams (1 mg. = 0.001 g.) 
or micrograms (1 pg. = 0.000001 g.). For the benefit of lay 
persons, the vitamin content of a foodstuff or a commercial drug 
preparation is expressed as a fraction of the minimum daily re- 
quirement. (For a synopsis of vitamin requirements by sex and 
age group see NUTRITION, table.) 

Vitamins have been classified arbitrarily into two groups: fat 
soluble and water soluble. The fat-soluble ones are represented 
by vitamins A, D, E, and K. The water-soluble vitamins other 
than vitamin C are known collectively as the B complex, a group 
that includes vitamins B,, Bo, Bs, By, niacin, pantothenic acid, 
biotin, and folacin. Two substances of doubtful status as vitamins, 
choline and inositol, are sometimes included in this group. 
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Deficiency Diseases.—Not until experiments with animals were 
undertaken near the beginning of the 20th century did the Concept 
become established that the lack of certain dietary constituents 
could cause disease. This was radical departure from the preva. 
lent idea that all diseases were caused by positive agents, such as 
bacteria. In 1893-97 Christiaan Eijkman (q.v.), working in the 
Dutch East Indies (now Indonesia), where a disease known as 
beriberi was widespread, was able to produce a similar malady in 
chickens simply by restricting their diet to polished rice, the staple 
food of the human population, Extracts of the usually discarded 
rice polishings were found to cure the deficiency disease, and later 
work showed that the vitamin involved was thiamine (B), 

Following the demonstration that beriberi is caused by a dietary 
deficiency, other diseases that resembled certain naturally oc- 
curring disorders of mankind and of animals were produced ex- 
perimentally by feeding various deficient diets. 

Thus, A. Holst and T. Frohlich (1907) were able to produce 
scurvy in guinea pigs by withholding from them fresh plant ma- 
terials and by feeding them only dried hay and oats. By the use 
of such a ration it was possible to determine which foods con. 
tained the antiscorbutic vitamin (vitamin C, or ascorbic acid). 
If it was present, scurvy was prevented when the food under 
examination was fed as a supplement to this ration. If the vitamin 
was absent or present in insufficient amounts, scurvy resulted, In 
this way the presence of the vitamin in fractions prepared from 
lemon juice was traced, and its isolation was eventually accom- 
plished (C. G. King and W, A, Waugh, 1932). A similar pattern 
of events led to the recognition of many of the other vitamins. 
A pioneer in this research was Sir Frederick G. Hopkins. (See also 
MEDICINE AND SurcERY, History or: Medicine in the 20th Cen- 
tury: Nutrition.) All classes of living beings require vitamins 
for growth and well-being. Green plants manufacture all the 
vitamins they require for themselves; in all other classes of living 
organisms there are many species that require one or more vita- 
mins in the diet, and some that do not, In the latter case, the 
particular species may, like plants, be capable of synthesizing vita- 
mins in sufficient quantities to fulfill its needs or, in exceptional 
instances, may have no absolute need for a given vitamin in its 
life processes. 

The recognition that bacteria and yeasts may require the same 
vitamins that man requires greatly facilitated recognition of vari- 
ous vitamins. Approximately half the vitamins now known to be 
required by animals were discovered originally as substances rê- 
quired for growth of one or another of these microorganisms. (See 
BACTERIA.) 

Once the existence of a vitamin is recognized through its ef- 
fects in permitting growth or curing deficiency disease in a living 
organism, these effects can be used as indicators in experiments 
leading to the isolation of the vitamin as a pure chemical com- 
pound from suitable rich source materials, This in turn permits 


a study of its chemical constitution and eventually its chemical 


synthesis, Most of the vitamins are now. available commercially 
as synthetic compounds identical in composition and physiologt- 
cal effects with the naturally occurring substances. 

Although most of the vitamins are widely distributed in nature, 
some foodstuffs may be rich sources of one or more vitamins an 
poor sources of others. (See Dier AND Dietetics: Nutrients and 
Their Sources: Vitamins.) Subsequent manufacturing processes 
may diminish the actual content of one or more of the vitamins. 
(For an example, see CANNING, Commerctat: Nutritive Values 
of Canned Foods.) However, some foods are routinely enriched 
with several of the vitamins to offset these losses, as, for exam- 
ple, enriched white flour. (See Brean; CEREALS: Cereals in the 
Diet.) 

Animals that have grown to maturity on diets containing ade- 
quate amounts of the vitamins usually require months (with some 
animals and certain vitamins, even years) to develop signs of 
deficiency disease when placed on a vitamin-deficient ration. On 
the other hand, young animals (or adult animals that have grow? 


re 


| 


to maturity with marginal vitamin intakes) have poor vitamin 


reserves and show deficiency symptoms rather soon when fed 
vitamin-deficient rations. Both young and old, however, require 
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relatively shorter periods to become deficient in some vitamins 
than in others. In general, the symptoms of a given vitamin de- 
ficiency are fairly similar among species, although occasionally one 
species may show symptoms not manifested by others. 

The requirements for vitamins are fairly well established for 
experimental animals but are only approximate in the case of man. 
Quantities recommended for human consumption are generally 
likely to be too high rather than too low. It has been found that 
in several cases the requirement for a given vitamin can be altered 
by the amount of some other essential nutrient present. For ex- 
ample, W. A. Krehl, L. J. Teply, and C. A. Elvehjem (1945) found 
that an amino acid, tryptophan, could be substituted for nicotinic 
acid, a vitamin. This is because part of the former is converted 
to the latter in the animal body. A precursor substance of this 
kind is called a provitamin; other examples are ergosterol, the 
precursor of vitamin D, and carotene, the precursor of vitamin A. 
The opposite effect is also seen: for example, the requirement for 
vitamin Bg is increased when a diet high in protein or in methionine 
(an amino acid) is fed to animals, 

Determination of Vitamins in Foods.—Because individual 
foods differ widely in their content of the several vitamins, it is a 
matter of practical importance to be able to estimate accurately 
how much of each is present in a foodstuff. This may be done in 
different ways. 

The oldest method for the quantitative determination of a given 
vitamin is an animal assay. A ration is devised that lacks that 
vitamin but is otherwise quite adequate. This basal ration plus 
graded amounts of the material to be tested is fed to some arfi- 
mals (white rats are usually used), while others receive the basal 
diet plus graded amounts of the pure vitamin. By comparison of 
the performance of the former with that of the latter, a value for 
the quantity of vitamin in the unknown can be calculated. Such 
methods are cumbersome, time consuming, and costly. For these 
reasons they are supplanted by the following procedures whenever 
the latter are proved to have sufficient specificity; i.e., when it 
becomes evident that there are no other materials in foods whose 
effects could be confused with those of the vitamin. 

The microbiological method is based on the fact that various 
microorganisms need the same vitamins as do the higher animals. 
The procedure is then the same as in the animal assay except 
that some suitable microorganism is used in place of the rats or 
other animals, The microbiological method is useful because it 
allows the determination of exceedingly minute amounts of the 
various vitamins, is rapid and inexpensive to conduct, and is gen- 
erally more precise than an animal assay. This method. was in- 
troduced by E. E. Snell and F. M. Strong in 1939. 

Another method becomes possible when the chemical structure 
of a vitamin has been elucidated, Then a procedure may be de- 
vised that takes advantage of some distinctive chemical property 
of the vitamin, which sets it apart from other constituents of 
foodstuffs, Chemical analyses recommend themselves because of 
their precision, speed, and ease of operation. 

Vitamin A.—Vitamin A is a fat-soluble alcohol that is readily 
destroyed by exposure to air and light. It occurs most abundantly 
in fish and especially in fish-liver oils (see Cop-Liver Om), and 
to a considerable extent in butter and in the liver fat of various 
animals, (One of the functions of the liver is to store vitamins.) 
Vitamin A does not occur in plants, but many vegetables and 
fruits possess potency because they contain carotenoid pigments 
that are converted to the vitamin in the body. Most of these yel- 
low and red pigments do not possess this property, but one called 
B-carotene can serve as a good source of the vitamin, The yellow 
colour of carrots is due largely to f-carotene (provitamin A). 

Lack of vitamin A in the diet leads to poor growth in young 
animals, to inability of the eyes to adapt normally to dim light 
(night blindness), and, as the deficiency progresses, to xerophthal- 
mia (atrophy of the conjunctiva) and eventual complete blind- 
ness. The vitamin is known to function directly in vision as a 
Component of the pigment, visual purple, in the retina. Changes 
in the skin and in the mucous membranes of the body, best de- 
scribed in general terms as keratinization, are characteristic and 
may increase the body's susceptibility to disease. (See IMMUNITY 
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AND Immunization: The Influence of Extraneous Factors: Nutri- 
tion.) Alterations in the growth of bones occur. The reproduc- 
tive process is specifically interfered with, and this is possibly 
associated with the alteration that occurs in mucous membranes. 

Several closely related compounds that have vitamin A potency 
are found in animal fats. For example, freshwater-fish oils con- 
tain, in addition to vitamin A, a vitamin As, which differs from 
the former by having two fewer hydrogen atoms in the cyclic por- 
tion of its structure. It also can form a visual purple. 

Vitamin A is required in very small amounts. For example, 
5,000 international units of the vitamin (of which 4,000 IU, or 2.4 
mg., may be b-carotene) per day are said to be sufficient for a man. 

The existence of vitamin A was first clearly recognized by E. 
V. McCollum and M. Davis in 1913 and by T. B. Osborne and 
L. B. Mendel (g.v.) in the same year; its chemical nature was 
established by P. Karrer (g.v.) and his associates in 1933, and 
it was synthesized by O. Isler in 1947. 

Vitamin D.—Vitamin D is a fat-soluble alcohol that occurs 
only in animals but that may arise in dead plant materials when 
they are exposed to ultraviolet light. The action of such light on 
ergosterol, on 7-dehydrocholesterol, or on certain other sterols 
leads to the formation of vitamin D. (See Sreroms: Classes of 
Steroids: Sterols.) With vitamin D as with vitamin A there are 
several closely related compounds that possess potency, and any 
one of these may predominate, or be present exclusively, in a 
given source. In animals, including man, the active substance 
arises by ultraviolet irradiation, from sunlight, of various sterols 
in the skin; it is, therefore, not usually essential that the vitamin 
be taken in the food. However, winter sunshine in northern re- 
gions, and sunlight that has passed through certain kinds of glass 
or through clouds or the contaminated air of cities, may lack ultra- 
violet rays in sufficient amounts to bring about adequate produc- 
tion of the vitamin. Under these conditions, supplementary vita- 
min D must be ingested. 

"Lack of vitamin D causes rickets (g.v.). In this disease, calci- 
fication of bone is retarded, and, as a result, such abnormalities 
as grotesquely bowed legs and malformed skull and chest are pro- 
duced. The importance of vitamin D in calcium metabolism is also 
illustrated by the use of the vitamin in treating hypoparathyroid- 
ism. (See PARATHYROID GLANDS, DISEASES OF.) 

Vitamin D is one of the most active of vitamins from the point 
of view of the amount required per day. About 10 ug. (400 in- 
ternational units) is considered adequate for a growing child. 

Recognition of the therapeutic effects of cod-liver oil and of 
sunlight in preventing or curing rickets in man came in the 18th 
century or earlier. The existence of a vitamin responsible for 
the effects of cod-liver oil was indicated in experimental animals by 
E. Mellanby in 1918 and by E. V. McCollum in 1922. H. Steen- 
bock, A. F. Hess, and M. Weinstock in 1924 demonstrated that 
the curative effects of ultraviolet light resulted from formation of 
vitamin D by such irradiation. A pure vitamin D was first isolated 
from irradiated ergosterol in 1930-31 by large groups of workers 
in England and in Germany. 

Vitamin E (the Tocopherols).—Vitamin E is a fat-soluble 
phenol found principally in certain plant oils. Wheat-germ oil is a 
particularly rich source. This vitamin was recognized first by 
H. M. Evans and K. S. Bishop in 1922, obtained in pure form by 
Evans and O. H. and G. A. Emerson in 1936, and identified chemi- 
cally by P. Karrer, H. Salomon, B. Ringier, and H. Fritzsche in 
1938. Four similar compounds, a-, B-, 'y-, and 6-tocopherol, each 
with vitamin E activity, have been found in nature. Of these, the 
aisomer is the most active. 

In several species of rodents and in dogs, lack of vitamin E 
leads to muscular dystrophy. Furthermore, in rats a deficiency 
results in sterility in the male and leads to failure to bear young 
in the female. This failure is caused by the death and resorption 
of the embryos in the later part of the gestational period. In 
man similar effects of vitamin E deficiency are suspected but have 
not been proved, and the minimum dietary requirements (if any) 
are unknown. 

In addition to their functions in animals, the tocopherols act as 
antioxidants that retard the rancidification of fats. If these com- 
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pounds were not present, many vegetable oils would become rancid 
very rapidly. 

Vitamin K.—In 1934 H. Dam (qg.v.) showed that when chick- 
ens were fed a modified ration they developed spontaneous hemor- 
rhages. This condition subsequently was found to be caused by 
the lack of a naphthoquinone now known as vitamin Kj. (See 
NAPHTHALENE: Naphthoquinones; Quinones.) The vitamin 
present in green leaves was isolated and analyzed structurally in 
1939 by Dam and his co-workers and, independently, by E. A. 
Doisy and his co-workers. Related compounds, both naturally 
occurring and synthetic, may have activity. 

Lack of vitamin K leads to increased clotting time of the blood 
because of a reduction in the amount of prothrombin. (See Broop, 
Disorvers or: Coagulation Disorders.) Human requirements for 
vitamin K have not been exactly determined. 

Vitamin C (Ascorbic Acid).—Vitamin C is a water-soluble, 
easily oxidizable, carbohydratelike lactone that is necessary in the 
diet of some animals in order to prevent scurvy (q.v.). Only a 
relatively few species (man, monkeys, guinea pigs) need to in- 
gest this vitamin, since most animals can synthesize it themselves. 

Although scurvy was recognized for many centuries, little prog- 
ress was made in its treatment until A, Holst and T, Frohlich 
produced the disease experimentally in guinea pigs, in 1907, and 
C. G. King and W. A. Waugh identifiéd the curative agent, ascorbic 
acid, in 1932. It was the first vitamin to be synthesized in the 
laboratory (W. N. Haworth [g.v.] and others, 1932), A. Szent- 
Györgyi (g.v.) had isolated ascorbic acid in 1927 without recog- 
nizing its vitamin character; after 1932 he and others did much 
to elucidate its vitamin behaviour, 

Relatively large amounts of this vitamin are required; e.g., an 
adult man is said to need about 70 mg. per day. Citrus fruits 
and fresh vegetables and fruits are the best dietary sources of the 
vitamin. The ease of destruction of ascorbic acid by oxidation, 
especially in neutral or alkaline solution or at elevated tempera- 
tures, makes its preservation in foods difficult, Ascorbic acid is 
added to certain fruits to prevent browning. 

Vitamin B, (Thiamine).—Thiamine is a water-soluble nitro- 
genous basic alcohol that is necessary in the food in order to pre- 
vent beriberi (g.v.). Although this disease results from severe 
deficiency, less drastic restriction of the vitamin may lead to fail- 
ure of appetite and to certain types of neuritis. Thiamine is 
the substance for which the word vitamin was first coined (C. 
“Funk, 1912). It was the first vitamin to be isolated in pure form 
(B. C. P. Jansen and W. F. Donath, 1926); however, several 
years elapsed before its structure was fully elucidated and the 
vitamin synthesized (R. R. William and associates, 1936). Thia- 
mine has been found to function in some of the enzyme systems by 
means of which the body converts carbohydrates into energy. In 
these functions it acts in the form of its ester with pyrophosphoric 
acid. (For the relation of thiamine and other B vitamins to en- 
zyme d pid see ENZYMES: Coenzymes and Vitamins ; METABO- 
LISM. 

Thiamine occurs most abundantly in cereal grains and in certain 
other seeds. Pork is one of the richest animal sources, About 
1 mg. per day meets all the needs of an adult human being. 

Vitamin B, (Riboflavin).—Riboflavin is a yellow nitrogenous 
polyhydroxy alcohol that occurs abundantly in whey and in egg 
white. Indeed, the greenish-yellow fluorescence of these materials 
is caused by the presence of this pigment. (See Cotoration, B1o- 
LOGICAL: Pigments [Biochromes]: Lyochromes [Flavins].) It 
was recognized as a vitamin in 1933 (R. Kuhn [q.v.], P. György, 
and J. Wagner von Jauregg [q.v.]) and synthesized in 1935 (Kuhn 

and P. Karrer). Vitamin B; has also been called vitamin G. 

Lack of riboflavin leads to lesions of the skin and tongue. The 
eyes frequently are involved. The vitamin is known to function 
as part of enzyme systems that are concerned with oxidation of 
carbohydrates and of amino acids, Like thiamine and most other 
vitamins, it fills its metabolic function not in the free form but 
as a more complex derivative formed from the vitamin by the 

organism and containing esterified phosphoric acid derivatives. 

Slightly more riboflavin than thiamine is required for the well- 

being of several species of animals; 1.2 to 1.7 mg. per day meets 


VITAMINS 


the needs of an adult human being. It is widely distributed in 
both plants and animals, but the richness of natural material 
varies considerably. 

Niacin (Nicotinic Acid).—This nitrogenous acid (or its 
amide) is the water-soluble pellagra-preventative vitamin, . 
Goldberger’s demonstration that pellagra (g.v.) was a deficiency 
disease (1925) was followed in 1937 by the identification of nico. 


tinic acid (or its amide) as the vitamin involved (C. A. Elvehjem, | 


R. J. Madden, F. M. Strong, and D. W. Woolley). 

Nicotinic acid is one of the most stable of the vitamins and 
resists well most cooking or preserving processes, It is widely 
distributed among plants and animals, but, just as with riboflavin, 
some materials are rich in it, while others are poor; lean meat js 
generally a good source. On most diets the requirement of man 
for nicotinic acid is approximately 10 to 20 mg. per day, How. 
ever, the amino acid tryptophan (see PROTEINS) can be converted 
to nicotinic acid by animals, and hence the requirement for the 
vitamin varies with the amount of this amino acid supplied by 
the diet. On diets high in good-quality protein the amount of 
tryptophan present may be such as to reduce the dietary require 
ment for nicotinic acid to zero. This explains the early observa, 
tions of Goldberger that good-quality protein, such as that of eggs 
and milk, both of which are poor sources of nicotinic acid, could 
prevent or cure pellagra in man. 

Like thiamine and riboflavin, nicotinic acid is also part of 
enzyme systems concerned with the metabolism of carbohydrates, 
In these systems it acts (when combined as cozymase) in catalyz- 
ing the oxidation of sugar derivatives and other substances. 

Nicotinic acid is prepared commercially from {-picoline or 
quinoline. (See Coat Tan: Distillation of Coal Tar: Tar Bases.) 

Vitamin B, (Pyridoxal, Pyridoxamine, and Pyridoxine), 
—The existence of a vitamin distinct from thiamine and riboflavin 
that appeared to be an organic base was established in 1936 by 
T. W. Birch and P. György in experiments with rats. This sub- 
stance was termed vitamin Bg; deficiencies of it led to a disease 
characterized by severe reddening and erosion of the skin on the 
ears, nose, and paws. A substance that prevented or cured these 
changes was isolated almost simultaneously in five independent 
laboratories in 1938. R. Kuhn and co-workers in Germany and 
S. A. Harris and K. Folkers in the United States synthesized the 
compound in 1939; a derivative of pyridine (q.v.), it was named 
pyridoxine. N 

E. E. Snell and co-workers demonstrated in 1942—44 the exis- 
tence of two additional forms of this vitamin and named these 
pyridoxal and pyridoxamine. The latter two compounds are more 
widely distributed than pyridoxine and are responsible for most 
of the vitamin Bg activity of natural materials, The vitamin func- 
tions as a phosphorylated derivative of pyridoxal and pyridoxamine 
in the formation and breakdown of amino acids, and hence in- 
directly of protein, in living tissues. It is also involved, directly 
or indirectly, in certain essential processes of fat and carbohydrate 
metabolism. 

No human disease had been found to be caused specifically 
by a spontaneous, i.e., nonexperimental, deficiency of vitamin By 
in the food, although certain human ailments of obscure origin 
respond to administration of this substance. When such responses 
have been observed, the lack of sufficient vitamin in the food has 
not been shown. In animals experimental vitamin Bg deficiency 
produces symptoms that depend to some extent on the other con- 
stituents of the diet; e.g., the skin lesions in rats may not appeat 
if certain fats are present in the ration. The intensity of the 
deficiency symptoms and the amount of vitamin B, required to 
prevent them are increased by feeding diets unusually high in 
protein or in certain amino acids, such as methionine. This situ- 
ation is not unique for pyridoxine deficiency: a similar dependence 
of pathology on other constituents of the food is found with seve! 
vitamins. 

About 1950 vitamin Bg deficiency was produced experimentally 
irf human adults and infants. In infants the deficiency first mani- 
fests itself in a specific type of convulsion that is readily controlled 
by administration of the vitamin. A large number of cases of suc 
convulsions have been reported in infants fed a processed substi- 
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tute for human milk. Milk may be marginal in its vitamin By con- 
tent, and a portion of this vitamin is destroyed by improper heat 
treatment. The deficiency is corrected by improved processing 
procedures. 

Pyridoxal, pyridoxamine, and pyridoxine are interchangeable in 
the nutrition of animals, although not always in that of microor- 
ganisms, Their potency is of the same order as that of thiamine 
and riboflavin. They are widely distributed in various foodstuffs. 

Pantothenic Acid.—This vitamin was discovered as a growth- 
promoting substance for yeast by R. J. Williams and collaborators 
in 1933; it was subsequently discovered independently by others 
as a growth factor for lactic acid bacteria and as a vitamin for 
animals. Collaborative studies by Williams and K. Folkers and 
their co-workers led to its synthesis in 1940. The compound is a 
nitrogenous hydroxyacid highly soluble in water but very insoluble 
in oils. 

Pantothenic acid does not occur free in tissues. The nature of 
the bound forms was clarified through the discovery and synthesis 
(E. E. Snell and co-workers, 1947-50) of the compound pante- 
theine, which contains pantothenic acid combined with thioethanol- 
amine. Pantetheine is part of two larger compounds, coenzyme A 
and acyl carrier protein, which promote a large number of syn- 
thetic and degradative reactions in the body that are essential for 
growth and well being. In the absence of pantothenic acid (or of 
its dietary equivalents, pantetheine, coenzyme A, or acyl carrier 
protein), experimental animals fail to grow, show skin lesions, and 
frequently show a graying of the hair. All animals so far studied 
require the vitamin, but a dietary deficiency severe enough to lead 
to clear-cut disease has not been. described in man. Prisoners of 
war in Japan during World War II, however, were reported to 
develop subjective symptoms described as “burning feet” that were 
relieved by administration of pantothenic acid. 

The vitamin is widespread in nature, and it is not so active, 
weight for weight, as most other vitamins; e.g., a rat needs about 
ten times more pantothenic acid than thiamine or pyridoxine. 

Biotin.— This water-soluble nitrogenous acid was first identified 
a8 a nutritive requirement of yeast. Indeed, it was one of the 
first vitamins to be isolated initially as a microbial growth factor 
and subsequently found to be necessary for animals. Biotin 
(called, for a time, vitamin H) was isolated in pure form in 1935 
by F. Kögl and B. Tönnis, and its structure was established by 
V. du Vigneaud (g.v.) and his collaborators in 1942, after they 
had shown that it is required by animals. This finding developed 
from evidence (W. G. Bateman, 1916, and M. A. Boas, 1927) 
that the addition of uncooked egg white to a diet that is otherwise 
adequate produces toxicity and disease. This malady is caused 
by the presence in egg white of a specific protein, avidin, which 
combines with biotin and thus effectively prevents its utilization. 
Biotin functions in living organisms in processes leading to the 
formation of fats and the utilization of carbon dioxide. A human 
need for biotin is not precisely known. It is a relatively stable 
substance found rather widely distributed in nature. On a weight 
basis, biotin is one of the most active of the water-soluble vitamins 
(about 20 times as potent as thiamine for rats or chickens). 

Folacin (Folic Acid, or Pteroylglutamic Acid).—The ex- 
istence of a factor necessary for the prevention of anemia in mon- 
keys and chicks and for the growth of various bacteria was demon- 
strated independently by P. L. Day in 1938 and, in 1940, by A. G. 
Hogan and E. M. Parrott and by E. E. Snell and W. H. Peterson. 
This factor was identified (Lederle Laboratories, 1946) as 
xanthopterylmethyl-para-aminobenzoyl glutamic acid, commonly 
known as folic, or pteroylglutamic, acid. Several related sub- 
Stances that differ from folic acid only in their glutamic acid con- 
tent have been isolated; their relative potencies in correcting folic 
acid deficiency in animals and microorganisms differ slightly. 
‘They are referred to as polyglutamates of folic acid. 

In nature there exists a related group of substances that are 
derived from folic acid and its polyglutamates by reduction and 
that may or may not contain a combined formyl group. - The first 
of these to be isolated and synthesized was folinic acid; corre- 
sponding modifications of each of the polyglutamates of folic acid 
Presumably occurs naturally, ‘The various compounds of this 
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type are interchangeable in animal nutrition but not always in 
bacterial metabolism. This vitamin is required for synthesis and 
breakdown in tissues of a number of important compounds, espe- 
cially the nucleic acids. 

Folic acid or one of its close derivatives is required in the diet 
of all higher animals studied. However, this requirement is dif- 
ficult to demonstrate directly with some animals because the vita- 
min is synthesized by bacteria contained in the intestinal tract and 
absorbed from there into the body of the host. In such instances 
a deficiency may be observed when the animals are given drugs, 
such as sulfonamides, that interfere with synthesis of this vitamin 
by intestinal microorganisms. 

Folic acid deficiency in animals leads to anemia and a marked 
reduction in the number of one type of white blood cells. Some 
types of anemia (g.v.) found in human populations, such as the 
megaloblastic anemia of infancy and nutritional macrocytic ane- 
mia, are controlled by administration of the vitamin. An intimate 
but poorly understood relationship between folic acid and vitamin 
B,» deficiency occurs in pernicious anemia. A deficiency of folic 
acid is characteristic of sprue (g.v.). Despite the natural occur- 
rence of deficiency diseases that respond to it, the quantitative 
requirement for the vitamin is not well established. In chickens 
and guinea pigs the amounts required are of the same order of 
magnitude as those of thiamine. 

Vitamin B}, (Cyanocobalamin) .—Although vitamin By» was 
one of the last to be isolated and characterized, its discovery ante- 
dates that of many other B vitamins. G. R. Minot and W. P. 
Murphy (qqg.v.) found in 1926 that pernicious anemia could be 
treated successfully by ingestion of large amounts of whole liver. 
Much smaller amounts of appropriately purified liver concentrates 
administered by injection were similarly effective. During the 
next two decades, liver concentrates of higher and higher effective- 
ness were prepared. Finally, in 1948-49, a crystalline substance 
that controlled pernicious anemia when extremely small amounts 
were administered by injection was isolated by pharmaceutical 
workers in the U.S. and England. The substance was called vita- 
min B,» and was shown to be the same as a substance, previously 
called animal protein factor, required for growth of animals on 
diets of all-vegetable origin. Vitamin B, is the most complicated 
vitamin in structure yet known and is unique in containing a metal- 
lic ion, cobalt. It occurs naturally in several closely related forms, 
all of which are termed cobalamins. The principal one used for 
medical purposes is called cyanocobalamin. Its structure was de- 
termined in 1956 by a collaborating group headed by A. R, Todd 
(q.v.) in England and by K. Folkers in the United States. 

So far as is known, vitamin B, is not present in higher plants. 
It is required in the diet of all higher animals studied. It is syn- 
thesized by several molds and bacteria, and the ultimate source 
of the vitamin in liver and other animal materials generally appears 
to be microorganisms of various kinds. Several kinds of bacteria 
have lost the ability to make the substance for themselves; these 
require minute amounts of it for growth and are used as bioassay 
organisms in vitamin By. research. The exact ways in which vita- 
min B, functions in living organisms are unknown, but it clearly 
functions in some way to permit synthesis of methyl groups of 
choline (see below) and methionine, in the synthesis of nucleic 
acid, and in certain processes that involve the rearrangement of 
carbon-carbon bonds. A coenzyme form of the vitamin active in 
these latter processes was first discovered by H. A. Barker and 
his colleagues in 1958. 

Vitamin Bj. when administered by injection cures pernicious 
anemia in amounts as small as six millionths of a gram per day. 
Amounts that are fully curative by injection are without effect if 
given orally unless they are administered together with prepara- 
tions from normal human or hog gastric juice. The abetting sub- 
stance in gastric juice is termed intrinsic factor and was discov- 
ered by W. P. Castle in 1934; purified preparations appear to 
be glycoprotein in nature. Intrinsic factor functions by promot- 
ing absorption of vitamin B, through the intestinal wall. It is 
lacking in the gastric juice of pernicious anemia patients; they 
develop pernicious anemia even while ingesting a ration that con- 
tains adequate vitamin Bj, for normal persons, because, unlike 
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normal persons, they are unable to absorb the vitamin. Thus, 
pernicious anemia can be controlled either by injection of vitamin 
B,» in minute amounts or by oral administration of intrinsic 
factor with or without added vitamin B,» but not by oral ad- 
ministration of small amounts of the vitamin alone. The condi- 
tion, therefore, is not, strictly speaking, a dietary deficiency 
disease (one produced by lack of the vitamin in the diet). How- 
ever, true dietary deficiency of vitamin B, does appear to occur 
occasionally in strict vegetarians. (See also ANEMIA: Deficiency 
of Essential Nutrients and Regulators of Bone Marrow Function.) 

Substances of Doubtful Status.—Choline—Before the dis- 
covery of vitamin Bj», the nitrogenous alcohol choline appeared 
essential for growth of rats and chicks. Although required in 
amounts larger than most of the vitamins, it was nonetheless 
considered as a vitamin by many. The requirement for it largely 
disappears in animals provided with adequate amounts of the es- 
sential amino acid methionine and sufficient vitamin B}, to per- 
mit synthesis of its methyl groups. For this reason, its status as a 
vitamin is questionable, although it may promote growth in diets 
of marginal adequacy. Under conditions where it is required for 
animal growth, its absence results in hemorrhage of the kidneys 
and an excessive deposition of fat in the liver. The substance is 
an important component of the metabolically important fatlike 
substance lecithin, Choline also functions in the transfer of methyl 
groups in metabolism. (See also CHOLINE.) 

Inositol.—The vitamin status of inositol, like that of choline, 
is somewhat in doubt. E. V. Eastcott in 1928 showed that it was 
required for growth of some yeasts. D. W. Woolley in 1940 re- 
ported that rats and mice require it. This requirement was not 
always observed, however, and many purified rations suitable for 
rat growth do not contain added inositol. Experiments with 
isotopic glucose have demonstrated its conversion to inositol in 
animals; hence, it is probable that inositol is synthesized in the 
body. On the other hand, most (but not all) isolated human tis- 
sues require the substance for growth in tissue culture (H. Eagle, 
1956). It is evident that its nutritional role requires further 
study. Like choline, inositol occurs in certain lipids. 

Vitamin P.—A. Szent-Györgyi and co-workers announced in 
1936 that an extract of red peppers or lemon juice was efficacious 
in the treatment of bleeding due to abnormal capillary permeabil- 
ity in scurvy; administration of vitamin C alone, they found, 
did not remedy this aspect of the disease, They called the help- 
ful factor vitamin P (for permeability) and identifed it as a 
flavanone. Subsequent dietary trials of various flavanoid sub- 
stances in scurvy, psoriasis, and purpura, by many investigators, 
achieved conflicting results. The exact identification and status 
of vitamin P is, therefore, in doubt, but many investigators be- 
lieve that a substance affecting capillary permeability does exist. 
Research since 1946 has pointed to rutin, a flavanol glycoside 
found in a number of plants, as the likely factor. 

Miscellaneous —A number of substances that function similarly 
to vitamins and are required for growth of various microorganisms 
are known. Examples are lipoic acid, spermine, protoporphyrin, 
cholesterol, and several derived forms of the true vitamins, such 
as pyridoxamine phosphate, pantetheine, etc. Such compounds 
are also required by higher animals, but these have the capacity 
to synthesize them and hence do not require them in the diet. 

For an overview of the importance of vitamins in child health 
see CHILDREN, Diseases OF: Classification of Diseases: Vitamin 
Deficiencies. For the role of vitamins in the nutrition of domes- 
tic animals see FEEDS, ANIMAL: Vitamins. See also references un- 
der “Vitamins” in the Index. 

Brsrrocrapny.—J. S. McLester and W. J. Darby (eds.), Nutrition 
and Diet in Health and Disease, 6th ed. (1952) ; W. H. Sebrell, Jr, and 
R. S. Harris (eds.), The Vitamins, vol. i-iii (1954); G. W. Clark, A 
Vitamin Digest (1952) ; A. Burger (ed.), Medicinal Chemistry, 2nd ed. 
(1960); A. F. Wagner and K. A. Folkers, Vitamins and Coenzymes 
(1964). (E. E. Sw.) 

VITEBSK, an oblast of the Belorussian Soviet Socialist Re- 
public, U.S.S.R., was created in 1938. Area 15,483 sq.mi. (40,101 
sq.km.). Pop. (1959) 1,276,113. The oblast lies in the north of 
the republic in the broad, shallow basin of the Western (Zapad- 
naya) Dvina. To the east and south the land rises to a series of 
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isolated uplands—the Nevel-Gorodok, Vitebsk, Orsha, and Lukom! 
uplands. The extreme southeast is crossed by the Dnieper, The 
natural vegetation is mixed forest of pine (over half the for 
ested area), spruce, oak, birch, and alder. The uplands have been 
largely cleared for agriculture and are subject to severe gully | 
erosion. The surviving forest (a quarter of the surface) is com . 
centrated in the Dvina lowland, where there are also extensive | 
floodplain meadows and much swamp. Soils are mostly sod pod. 
zols. 
Of the 1959 population only 32% (409,968) was urban, living 4 
in 14 towns and 26 urban districts. Apart from Vitebsk (q.v) it 
self and Orsha (64,432), all are small. In these two towns and in 
the ancient town of Polotsk nearly all industry is concentrated, 
notably linen making, timber working, light engineering, and food 
processing. Agriculture, which provides a living for the bulk of 
the population, centres on flax growing and cattle raising for both — 
dairy products and beef. Swine production is also well developed, 
The principal grain crop is rye. In the south are many orchards, — 
(R. A. E.) 

VITEBSK, town and oblast centre of the Belorussian Soviet 
Socialist Republic, U.S.S.R., stands on the Western (Zapadnaya) 
Dvina at the confluence of the Luchesa. Pop. (1959) 148,300, 
It is an important industrial centre, producing machine tools, radio _ 
parts, stockings, soft furnishings, furniture and other timber goods, 
alcohol, and foodstuffs, It is also a transport focus on the navi- 
gable Dvina at the crossing of the Smolensk-Riga and Leningrad: 
Minsk railways. There are pedagogic, medical, and veterinary 
institutes. 

First documentary reference to Vitebsk dates from 1021. It 
soon developed as a trading centre and fortress. In 1320 Vitebsk 
passed to Lithuania and later to Poland. In 1654 it was captured 
by Russia, but it was returned to Poland in 1667 and was not 
acquired finally by Russia till the First Partition of 1772. There- 
after it became a seat of provincial government. Vitebsk has 
often suffered severe destruction—in the Northern War (1700-21), 
in Napoleon's invasion (1812), and in World War II. (R. A.F.) 

VITELLIUS, AULUS, Roman emperor, a.p. 69, was bom 
in A.D. 15, the son of Lucius Vitellius, who was the emperor 
Claudius' colleague as censor and three times consul. Aulus was 
consul in 48 and later (perhaps in 61-62) proconsul of Africa. 
Galba appointed him commander of. the army in Lower Germany, 
which was already meditating rebellion when he reached it in late 
November 68. On Jan. 2, 69, he was acclaimed emperor at 
Cologne, and the Upper German army, which had already re 
fused the oath to Galba, joined him next day. His armies move 
rapidly on Italy under Caecina (g.v.) and Valens, the legionaty 
legates who had chiefly engineered the revolt; and on April 16 
Othó (q.v.), who had murdered and succeeded Galba, committed 
suicide after the defeat of his army near Cremona, Vitellius fol- 
lowed slowly southward, entering Rome in July. Meanwhile Ves 
pasian (g.v.) had early that month been proclaimed emperor by 
the eastern legions, who were soon followed by those on the 
Danube. Caecina, appointed to command Vitellius’ troops in 1 
north Italy, turned traitor, and his army was crushed by the in- 
vading forces under Antonius Primus in late October. As An- 
tonius moved on Rome, a further Vitellian force capitulated at 
Narnia, and the fleet at Misenum deserted. Vitellius consider 
abdication, but his praetorian guard forbade this, and events 
reached a tragic climax, during which the Capitol was burned. On 
the entry of the Flavian troops Vitellius was murdered with great 
barbarity. 

Ancient writers depict Vitellius as cruel, indolent, and wildly 
extravagant, but they are based almost wholly on Flavian propa 
ganda, put out before he even reached Rome and could show 
clearly what his rule would be like. He had a reputation for fabu- 
lous gluttony, but here, too, he may have been blamed personally 
for the inevitable demands of a court moving from Cologne t? 
Rome. Over constitutional forms he shows signs of exception 
moderation; about his capacity for government practically nothing 
is known. 

BisriocraPHy.—Tacitus, Histories; Suetonius, Vitellius; Dio Cassius 
lxv. To the works cited in Cambridge Ancient History, vol. x, ch. 24 
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(1934) add G, E. F. Chilver, “The Army in Politics, a:b. 68-70,” Journal 
of Roman Studies, xlvii, pp. 29-35 (1957) ; A. Briessmann, Tacitus und 
das flavische Geschichtsbild (1955). (G, E. F. C.) 

VITERBO, a town of central Italy and capital of the province 
of the same name, lies at the foot of the Cimini Mountains, in 
Lazio, 54 mi. (87 km.) by rail NNW of Rome, Pop. (1961) 
52,065 (commune). Surrounded by gardens and villas, the town’s 
industries are primarily agricultural. 

Of Etruscan origin, the town was taken by the Romans (c. 
310), whose ruins include long sections of the Via Cassia. In 774 
Viterbo was included among the Lombard towns of Tuscany, but 
in the 11th century Matilda of Tuscany gave Viterbo and the 
surrounding territory to the pope. In the 12th century the town 
attained its greatest splendour, but its prominence led to about 
three centuries of disputes between the papacy and the empire. 
Viterbo became an episcopal see in 1193 and the residence of sev- 
eral popes, the first being Pope Alexander IV in 1257, and it was 
there, after the death of Pope Clement IV in 1268, that the first 
conclave took place in the Palazzo dei Papi. When after two 
years the 17 assembled cardinals had been unable to elect a suc- 
cessor, the citizens of Viterbo sealed the palace walls, removed 
the roof, and reduced the cardinals’ food supply to bread and 
water in order to force a decision. After the removal of the papacy 
to Avignon in 1309, Viterbo again became the centre of disputes 
and eventually declined in importance. Though more than 1,000 
persons were killed and almost 70% of the town destroyed in 
World War II, Viterbo was one of the first towns in Italy to 
complete postwar reconstruction, 

The medieval section, enclosed by walls and towers dating from 
1100, remains practically unchanged, with its houses, Romanesque 
arcades, and the Church of S. Pellegrino, all representative of 
13th-century Italian architecture. The 12th-century Romanesque 
Cathedral of S. Lorenzo, built on the ruins of a temple of Hercules 
and with a facade of the 16th century, contains the tombs of two 
popes. Other popes are entombed in the Gothic Church of S. 
Francesco (13th century; rebuilt), The body of St. Rose of 
Viterbo is preserved in the church named in her honour; each 
year on Sept. 3 the Mácchina di Sta. Rosa (a lighted tower) is 
carried in procession.. The Church of Sta. Maria della Verità (be- 
gun in the 12th century; restored after World War II), which 
houses the civic museum, contains frescoes by Lorenzo da Viterbo 
and paintings by Sebastiano del Piombo and Salvator Rosa. The 
library contains more than 60,000 volumes, including a bible of 
St. Thomas Aquinas. (G. Sr.) 

VITORIA, FRANCISCO DE. (Lat. Franciscus DE Vic- 
TORIA) (1483?-1546), one of the greatest of the Spanish theolo- 
gians, was noted principally for his defense of the rights of the 
Indians of the New World against the claims of the Spanish throne. 
He studied at Burgos and after three years teaching at the Uni- 
versity of Valladolid (1523-26), became professor of theology at 
Salamanca in 1526, where he remained until his death. In 1532 
he delivered lectures subsequently published under the title, De 
Indis et de iure belli relectiones (“Readings on the Indians and on 
the Law of War") which, in the course of a-defense of the rights 
of the Indians, set forth certain fundamental principles of the 
law of nations. f 

One by one he rejected various alleged justifications for the 
subjection of the Indians, maintaining their rights to the lands 
they had occupied and their freedom from any compulsion in 
the acceptance of the Christian religion, and limiting the inter- 
Position of the Spaniards to the organization of a government 
on behalf of the welfare of the Indians. He applied the nat- 
ural law, derived from right reason to nations as well as to in- 
dividual men, and drew the conclusion that nations in their sepa- 
rate capacities constituted a single commonwealth which possessed 
an authority to establish laws for the common good, In respect to 
the form of government of the individual state Vitoria, while pre- 
ferring monarchy, recognized that the ultimate power of govern- 
ment rested in. the people. i pe ; 

His De Indis et de iure belli relectiones, with introduction by 
Ernest. Nys, trans. by J. P. Bate, was published in "Classics of 
International Law Series" (1917). 
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See J. B. Scott, The Spanish Origin of International Law, pt. i, “Fran- 
cisco de Vitoria and His Law of Nations" (1933). (C, G. Fx.) 
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VITORIA (formerly Vicrorra), chief city and capital of the 
state of Espirito Santo, Braz., is located on the western side of an 
island in the Bay of Espirito Santo, 260 mi. (418 km.) NE of Rio 
de Janeiro. The population in 1960 was 82,748. Vitória was 
founded in 1535 by Vasco Fernandes Coutinho, who selected the 
island site for purposes of defense against the Indians. After 
World War II Vitoria became Brazil’s leading iron-ore port, serv- 
ing the mines of Minas Gerais. The city has grown rapidly as a 
result of the development ôf these mining operations. Other ex- 
ports from Vitória include coffee, monazite sands, and rosewood. 
Among the industries of the city are a blast furnace for reducing 
iron ore, cotton textile factories, sugar refineries, tanneries, and 
coffee-grinding plants. Furniture, mirrors, and paper bags are also 
manufactured. In addition to being a major port of call for Bra- 
zilian coastal shipping, Vitória has rail connections with Rio de 
Janeiro and with Belo Horizonte. It is also served by airlines and 
by an all-weather gravel highway from Rio de Janeiro. 

(PLE. J.) 

VITORIA, a city of northeast Spain and capital of Alava 
Province, lies a short distance north of the Montes de Vitoria and 
on the left bank of the Zadorra River, a tributary of the Ebro, 
220 mi. (354 km.) NE of Madrid. Pop. (1960) 73,701. It was 
founded as Victoriacum by the Visigoth King Leovigild to cele- 
brate his victory over the Basques (a.D, 581). SancHo VI the 
Wise of Navarre granted ita charter in 1181 and built fortifica- 
tions that were destroyed when, in 1200, Alfonso VIII of Castile 
captured the town and incorporated it into his kingdom. 

The ancient part of Vitoria stands on a hill round the old Ca- 
thedral of Santa Marfa (founded in 1180 and reconstructed in the 
14th century). Other old churches are San Miguel (12th cen- 
tury) and San Pedro (14th century). A new cathedral begun 
about 1906 and completed after 1946 is in the lower or modern 
part of town. Nearby are extensive gardens known as the park 
of La Florida, Among products are furniture, bicycles, agricul- 
tural machinery, beet sugar, and playing cards. Vitoria is on the 
main road and railway from Madrid to San Sebastian and the 
French frontier. (C, Deas.) 

The Battle of Vitoria, 1813.—This was the decisive battle of 
the Peninsular War (q.v.) that finally broke Napoleon's power in 
Spain, It was fought on June 21, 1813, between a combined En- 
glish, Spanish, and Portuguese army (about 72,000 with 90 guns) 
under Arthur Wellesley, 1st duke of Wellington, and a French army 
(about 57,000 with 150 guns) commanded by King Joseph Bona- 
parte. The French occupied a defensive position in the basin of 
Vitoria, an area about 12 mi, (19 km.) long and 7 mi. (11 km.) 
deep, surrounded by mountains and protected to the north and 
west by the Zadorra, which was spanned by several lightly held 
bridges. Just after 8 a.m. the allies advanced in four columns 
against the whole front, crossed the river at several bridges to the 
west, and eventually compelled the French left and centre to with- 
draw in order to cover Vitoria. The French right, after heavy 
fighting, finally gave way. By 7 p.m. the French were in full re- 
treat toward Pamplona, leaving behind vast quantities of plunder, 
baggage, and all their guns, The French losses (killed, wounded, 
and captured) were about 8,000 and those of the allies ban M 

VITRIOL, a name given to certain hydrated sulfates and to 
sulfuric acid, Most of the vitriols have important and varied in- 
dustrial uses. Blue, or roman, vitriol is cupric sulfate (see Cor- 
PER: Chemical Compounds: Sulfides and Sulfates). Green vitriol 
—also called copperas (g.v.), a name formerly applied to all the 
vitriols—is ferrous sulfate (see Inox: Compounds of Iron: Sulfur 
Compounds). White vitriol is zinc sulfate (see Zinc: Chemistry). 
Red, or rose, vitriol is cobaltous sulfate, and uranvitriol is a native 
uranium sulfate. Oil of vitriol is concentrated sulfuric acid (q.v.). 

(J. B. Ps.) 

VITRUVIUS (Marcus Vitruvius Porto), Roman archi- 
tect, engineer and author of the celebrated treatise De architectura. 
Little is known of Vitruvius’ life, except what can be gathered 
from his writings. Although he nowhere identifies the emperor to 
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whom his work is dedicated, it is likely that the first Augustus is 
meant and that the treatise was conceived after 27 B.c. Since 
Vitruvius describes himself as an old man, it may be inferred that 
he also was active during the reign of Julius Caesar. Vitruvius 
himself tells of a basilica he built at Fanum (now Fano). 

De architectura was based on his own experience as well as on 
theoretical works by famous Greek architects such as Hermogenes 
(3rd century B.c.). It is divided into ten books, dealing with city 
planning and architecture in general; building materials; temple 
construction and the use of the Greek orders; public buildings 
(theatres, baths) ; private buildings; floors and stucco decoration; 
hydraulics; clocks, mensuration and astronomy; and civil and 
military engines. Vitruvius’ outlook is essentially Hellenistic. His 
wish was to preserve the classical tradition in the design of temples 
and public buildings, and his prefaces to the separate books of his 
treatise contain many a pessimistic remark about the glories of 
contemporary architecture. Most of what Pliny says in his 
Natural History about Roman construction methods and wall 
painting was taken from Vitruvius, though unacknowledged. 
Vitruvius' expressed desire that his name be honoured by posterity 
was, however, realized. "Throughout the classical revival of the 
Italian Renaissance, his work was the chief authority studied by 
architects, and his precepts were accepted as final. Bramante, 
Michelangelo and Vignola (gg.v.) were careful students of Vitru- 
vius. 

The best editions of De architectura are those of F. Krohn, 
“Bibliotheca Teubneriana” (1912), and V. Rose (new ed., 1899); 
see also H. Nohl, Index Vitruvianus (1876). For English transla- 
tions see those by F. Granger (1931-34) and by M. H. Morgan 
(1914). 

See Carl Axel Boéthius, “Vitruvius and the Roman Architecture of 
His Age" in Dragma Martino P. Nilsson dedicatum (1939). 

(H. Hx.) 

VITRY-SUR-SEINE, a suburb of Greater Paris, in the dé- 
partement of Val-de-Marne, France, on a plateau on the left bank 
of the Seine River, 54 mi. (9 km.) SSE of Notre-Dame Cathedral. 
Pop. (1962) 67,373 (commune), reduced slightly (66,048) in 1964 
by a boundary adjustment to the advantage of Ivry-sur-Seine on 
the north. It was the ancient Vitriacum of the Roman province 
of Gaul and long remained a village. Several religious establish- 
ments of Paris came to own property there, and at the end of 
the ancien régime many Parisians built country houses in the vicin- 
ity. An extensive estate with its 18th-century chateau stood in the 
centre of the town until 1905, when the chateau was demolished. 
The estate and most of the large properties were given over to 
house building. 

Industries include factories for lighting and heating apparatus, 
paper and cardboard, and chemical products. The traditional horti- 
culture and nursery cultivation are still carried on. There is a 
thermal power station using French natural gas, and a refrigerating 
depot was opened in 1961. (H. ve S.-R.) 

VITTONE, BERNARDO ANTONIO (1702-1770), the 
most creative architect of the full Rococo in Italy, was born in 
Turin in 1702 and died there Oct. 19, 1770. After his early 
training in Rome (1730-33), Vittone spent his entire career in the 
Piedmont, where he built more than 27 churches, 3 hospitals, 3 
palaces, and numerous altars and chapels. Early in his career he 
edited Guarino Guarini’s Architettura Civile (1737); his own 
architectural writings are Istruzione elementari (1760) and 
Istruzione diverse (1766). His first churches exhibited Guarini’s 
influences (Corteranzo, S. Luigi Gonzaga, c. 1738; Valinotto, 
sanctuary, 1738). Later, he developed a highly original archi- 
tecture. 

Among Vittone’s many church designs, S. Chiara at Bra (1742), 
S. Maria di Piazza at Turin (1751), and S. Michele at Rivarolo 
Canavese (1759) are excellent examples of his three major phases. 
In S. Chiara at Bra, a centrally planned church with piercéd 

double-shell dome, skeletal structure, illusionistic devices, rich 
colour and reflected light sources, he first showed himself to be 
a mature artist. S. Maria di Piazza in Turin represented the 
culmination of his interest in the effects of various contrasting 
spatial sequences, lighting techniques and unorthodox structural 
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systems. Vittone's later churches marked a return to the central 
plan, Spaces became more ample, structures lighter and the jn. 
teriors flooded with an even, airy, diffused white light, S. Michele 
in Rivarolo Canavese is one of the best examples of this phase qj 
his work. 
See H. Millon, “Bernardo Antonio Vittone,” Architectural Review 
cxxxii (1962) ; E. Olivero, Le opere di Bernardo Antonio Vittone (1920). 
(H. My.) 
VITTORIA, a town in the Sicilian province of Ragusa, Italy, 
lies on the plain of the Camerina River, 16 mi. (26 km.) NW of 
the town of Ragusa. Pop. (1961) 44,234 (commune). It isa 
centre of the wine trade, with surrounding areas devoted to cereal 
and grape cultivation. The district is also rich in oil. Historie 
buildings include the cathedral, the Baroque Church of Sta 
Maria delle Grazie (17th century), and the Neoclassical Teatro 
Comunale. The town is modern in appearance, with wide, regular 
streets. (M. T. A. N) 
VITTORINO DA FELTRE (VirrogiNO RAMBOLDINI or 
DEI RAMBOLDONI) (1378-1446), Italian educator, the teacher par 
excellence of the Renaissance, was born at Feltre, in Venetia, 
About 1396 he entered the University of Padua, where he remained 
for 20 years as student and teacher. In 1423 he was asked to be 
come tutor to the Gonzaga children, the Gonzagas being then 
rulers of Mantua. This position he accepted upon the conditions 
that the school be located at some distance from the court and 
completely removed from political influence; that he have com: 
plete control of the children at all times; and that he be allowed 
to enroll other children as he saw fit. Both boys and girls from 
all over Europe attended the school. Vittorino wrote little, but his 
pupils picture him as an extremely successful teacher who knew his 
pupils intimately, loved them, cared for their health and character 
as well as for their learning, adapted his work to their abilities, and 
used no corporal punishment. He has been called the first modem 
schoolmaster, His school at Mantua was in essence the worlds 
first boarding school—a place removed from the ordinary influ: 
ences of life, where the children were watched over, cared for, and 
guarded. It remains a model to the present day. 
Vittorino died at Mantua on Feb. 2, 1446. 
See W. H. Woodward, Vittorino da Feltre and Other Humanist Edi- 
cators (1905). (L. CE) 
VIVALDI, ANTONIO (1678-1741), Italian violin vir 
tuoso, was one of the principal Italian composers of instrumental 
music of the first half of the 18th century. The son of Giovanm 
Battista Vivaldi, a violinist at St. Mark’s, Venice, he was born in 
Venice on March 4, 1678. He studied under his father and later 
under Giovanni Legrenzi. He took holy orders in March 170 
and was known as il prete rosso ("the red priest”) because of his 
auburn hair. From 1703 to 1740 he was associated with the 
Ospedale della Pietà in Venice, a home for girl foundlings. 
The girls studied music in all its branches, both vocal and instru: 
mental, and under Vivaldi's guidance they produced one of the 
best-disciplined orchestras in Italy. For this institution Vivaldi 
composed hundreds of concertos, 
not only for stringed instruments 
but also for wind instruments, 1- 
cluding the then novel clarinets, 
in combination with strings. He 
also composed many operas, mos 
of which were produced in Vel 
ice. Although he was engaged a 
the Pietà, he made several jour 
neys, in Italy, in Germany, to 
Vienna (1719-22), and to Am- 
sterdam (1737-38). For thre 
years (probably 1720-23) he was 
in the service of the landgrave 9 
Hesse-Darmstadt, at Mantui: 
After 1725 he seems to have live 
a wandering life as virtuoso al 
| T3 conductor but frequently !* 
THE BETTMANN ARCHIVE turned to Venice to produce 
VIVALDI; COPPER ENGRAVING operas there, In 1735 he was Te 


| 
| 


VIVARINI—VIVES 


appointed maestro di concerti at the Pietà, the post he originally 
held at least as early as 1709. In 1737 he was in Verona and in 
1738 had returned to Venice. Throughout his life Vivaldi had to 
contend with a severe asthmatic condition. He died in Vienna and 
was buried there on July 28, 1741. 

Vivaldi was one of the greatest violinists of his era. He was 
a remarkable composer, abundant in inspiration and with a fine 
feeling for instrumental effect. He published 14 sets of works 
(13 numbered, 1 unnumbered), mostly with the firm of Roger and 
Le Cene of Amsterdam; but he composed at least 450 concertos for 
many different instruments, as well as sonatas for violin and 
continuo, trio-sonatas, operas, oratorios, and cantatas, Much of 
this music shows signs of haste, but the finer examples—particu- 
larly the concertos published in his lifetime—are not only valu- 
ble in themselves but are remarkable for the influence they ex- 
erted. Vivaldi’s ritornello-rondo form for concerto movements 
became the favourite form with the late Baroque composers, in- 
cluding J. S. Bach, who transcribed several of Vivaldi's concertos; 
and it led to the concerto forms of the galant and Classical com- 
posers, (See also Concerto: The Concerto Grosso.) Vivaldi was 
also an accomplished composer of program music, as is evident 
from his Opus 8 set of concertos, Zl cimento dell'armonia e dell'in- 
venzione, which includes the four concertos called Le quattro 
stagioni (“The Four Seasons")—musical illustrations of four son- 
nets that are printed with the music, Vivaldi's music, neglected 
ter his death, became reestablished in the repertory in the 20th 
century largely as a result of the Bach revival. A complete edition 
of his works was begun under the editorship of G. F. Malipiero in 
1947. 

See M. Pincherle, Vivaldi, Genius of the Baroque, Eng. trans. by 
C. Hatch (1957) ; W. Kolneder, A. Vivaldi (1965). (Cs. Cn.) 

VIVARINI, the surname of a family of painters of Paduan 
origin domiciled in the island of Murano (Venice) throughout the 
15th century. 

ANTONIO VIVARINI, the founder of the family studio, was born 
c. 1415 and died between 1476 and 1484. His career falls into two 
parts, in the first of which he worked mainly with his brother-in- 
law Giovanni d'Alemagna (d. 1450), while in the second he col- 
laborated with his younger brother Bartolomeo. The earliest 
record of a painting executed jointly by Antonio and Giovanni 
d'Alemagna dates from 1441. Their main surviving altarpieces are 
found in the churches of S. Zaccaria (1443-44) and S. Pantaleone, 
Venice (1444). A large altarpiece executed in 1446 for the Scuola 
Grande della Carita is in the Accademia, Venice, and a polyptych 
of 1448 is in the Brera Gallery, Milan. Between 1447 and 1450 the 
two artists were resident in Padua. The styles of Antonio and 
Giovanni are not easily distinguished, but Antonio was certainly 
the dominant partner and ranks as the most important and prolific 
Venetian artist of the first half of the 15th century. The soft, 
rounded figures in his heavily ornamented polyptychs are influ- 
enced by Gentile da Fabriano and Jacobello del Fiore and, more 
superficially, by Masolino, The earliest work signed by Antonio 
and Bartolomeo Vivarini is a polyptych, now in the Bologna Gal- 
lery, commissioned by Pope Nicholas V in 1450. This is couched 
in the same idiom as the paintings of Antonio’s first period, but 
in later works, notably polyptychs at Arbe, Dalmatia (1458), and 
Pausula Marches (1462), the intervention of his more progres- 
sive younger brother resulted in the introduction of Renaissance 
elements into Antonio's style. g 

BARTOLOMEO VIVARINI (c. 1432-c. 1499) was probably a pupil 
of his brother Antonio, with whom he collaborated after 1450. 
Unlike his brother, Bartolomeo was profoundly influenced by 
Paduan painting in the circle of Squarcione and from bis first dated 
work (1448) onward reveals a stronger feeling for plasticity and 
greater formal resource. A painting of St. John Capistrano 
(Louvre, Paris) of 1459 is typical of his austere and individual 
style. Contact with the paintings of Mantegna seems to have 
marked a turning point in Bartolomeo Vivarini’s career and is 
first apparent in an altarpiece of 1464 in the Accademia, Venice. 
All his most distinguished works date from after this time; among 
these are altarpieces in SS. Giovanni e Paolo (1473), the Frari 
(1474), and S. Giovanni in Bragora (1478), in Venice, and in the 
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Accademia (1477). His last dated work is a triptych of 1491 at 
Bergamo, where he seems to have been active in his last years. 

Atyise (or Luicr) Vivarti, son of Antonio and nephew of 
Bartolomeo, was born about 1446 and died between 1503 and 
1505. His earliest dated work is an altarpiece at Montefiorentino 
(Marches) of 1475. To the influence of his uncle Bartolomeo 
were added those of Antonello da Messina and Giovanni Bellini, 
apparent in an altarpiece of 1480 in the Accademia at Venice and 
in many later works. Between 1483 and 1485 Alvise was at work in 
southern Italy, leaving altarpieces at Barletta (1483) and Naples 
(1485). In 1488 he was employed on paintings for the Sala del 
Maggior Consiglio of the Ducal palace in Venice (lost). His last 
work, an altarpiece in the Frari begun in 1503, was completed by 
Marco Bassaiti. The historical importance of Alvise Vivarini has 
been overrated, and his surviving works reveal him as an imitative 
artist of lower quality and less originality than Giovanni Bellini 
or Giovanni Battista Cima, Some of his best works are his por- 
traits, 

See L. Testi, Storia della Pittura Veneziana (1909-15); also R. van 
Marle, The Development of the Italian Schools of Painting, vol. xvii, 
xviii (1935). (J. W. P.-H.) 

VIVEKANANDA (NarenpranatH Darra) (1863-1902), 
Hindu saint and religious leader, founder of the Ramakrishna 
order, was born on Jan. 12, 1863, in Calcutta. He became a dis- 
ciple of Ramakrishna (g.v.), who fulfilled his requirement for a 
teacher with direct experience of God whose teachings should not 
contradict reason, Ramakrishna enabled him to realize oneness 
with the Godhead and all created beings, subsequently inspiring 
him to see God in man and to regard service to man as the highest 
worship. As a wandering monk, Vivekananda discovered spiri- 
tuality to be the heart of India. But he was appalled by the peo- 
ple’s material backwardness, which he felt could be remedied 
through Western science. He came to feel, too, that the West 
needed India’s spiritual insights to control materialistic tenden- 
cies. In 1893 Vivekananda represented Hinduism at the World's 
Parliament of Religions in Chicago, where he preached the one- 
ness of existence, the divinity of the soul, the nonduality of the 
Godhead and the harmony of religions. 

Vivekananda inaugurated the Vedanta movement in the U.S. 
and visited England and the continent. On Dec. 9, 1898, he for- 
mally dedicated the chapel of the Belur Math, a monastery on the 
Ganges near Calcutta, which he established as headquarters of the 
Ramakrishna order, whose twin aims are individual salvation and 
the giving of “food, education and spiritual wisdom." The monks 
took up residence at the monastery on Jan. 2, 1899. He asked 
Indians to cultivate faith in themselves and emphasized renuncia- 
tion and service as national ideals. Swami. Vivekananda's mes- 
sage influenced many of India’s leaders in India’s national awaken- 
ing in the 20th century. He died on Jan. 4, 1902, at the age of 39. 

Brstiocrapxy.—Romain Rolland, The Life of Vivekananda and the 
Universal Gospel (1931) ; The Complete Works of Swami Vivekananda 
(1940 et seq.); Swami Nikhilananda, Vivekananda: a Biography 
(1953) ; Vedanta Society, The Life of Swami Vivekananda ERU 

VIVES, JUAN LUIS (1492-1540), Spanish humanist, emi- 
nent both in the field of educational theory and in psychology, was 
born in Valencia on March 6, 1492. After studies at Paris (1509— 
12) he was appointed professor of the humanities at Louvain 
(1519). Having dedicated his commentary of St. Augustine's 
De Civitate Dei (Basel, 1522) to Henry VIII of England, he went 
to England in 1523 and was appointed preceptor to Mary, princess 
of Wales. Taking up residence at Corpus Christi college, Oxford, 
he was made doctor of laws and gave lectures on philosophy. In 
1527, however, he forfeited Henry's favour by opposing the royal 
divorce from Catherine of Aragon and was imprisoned for six 
weeks, after which he left England for the Netherlands, to devote 
himself prolifically to writing. He died at Bruges on May 6, 1540. 

The works which brought Vives most fame in his own century 
were concerned with education. The two letters De ratione studii 
puerilis (the first addressed to Catherine of Aragon, the second 
to Charles Montjoye) were completed in England in 1523; the 
Introductio ad sapientiam. (Eng. trans. by Richard Morison, An 
Introduction to W ysedome, London, 1540) and the Satellitium 
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sive Symbola (dedicated to Princess Mary) were both dated from 
Bruges, where he had gone on a visit, in order to marry, in 1524. 
His De institutione feminae Christianae (Antwerp, 1524; Eng. 
trans, by Richard Hyrde, The Instruction of a Christen Woman, 
1541) was also dedicated to Catherine of Aragon. His De dis- 
ciplinis libri xx (Antwerp, 1531) contains the seven remarkable 
books “De causis corruptarum artium” (“On the Decay of Learn- 
ing") and the five “De tradendis disciplinis" (Eng. trans. by 
Foster Watson, On Education, Cambridge, 1913). The Exercita- 
tiones linguae latinae (Breda, 1538; Eng. trans. by W. H. D. 
Rouse, Scenes of School and College Life, Oxford, 1931) are 
dialogues framed to interest schoolboys in Latin. All these works 
went through many editions, 

Vives’ claim to be regarded as a pioneer in psychology and in 
philosophical method rests on his De anima et vita libri tres 
(Basel, 1538), a work which to some extent anticipates that of the 
great thinkers of the century following his death by its emphasis 
on induction as a method of philosophical and psychological dis- 
covery. In book i Vives abjures the tradition of asking the meta- 
physical question “What is the soul?" by saying “What the soul 
is, is of no concern for us to know. What its manifestations are, 
is of great importance.” Likewise in his discussion of the mind 
he does not refer to the mind’s essence but concerns himself with 
its actions. His central idea is that knowledge is of value only 
when it is put to use. He then discusses association of ideas, the 
nature of memory, a proposed law of forgetfulness and the method 
of recall of an idea; explains the principle of mnemonics; and even 
touches on animal psychology. In book ii he describes the func- 
tions of the simplex intelligentia (simple apprehension); and in 
book iii he examines the emotions or passions. 

BreLrocnAPHY.—Collected editions of Vives’ works include those of 
Nicolaus Episcopius, 2 vol. (1555), of G. Majansius, 8 vol. (1782-90), 
and of J. B. Sentandreu (1930 et seg.). See also J. Corts Gran (ed.), 
J. Luis Vives: antología (1943). Studies include: G. Hoppe, Die 
Psychologie von Juan Luis Vives (1901) ; A. Bonilla y San Martin, Luis 
Vives y la filosofía del Renacimiento, 2nd ed. (1929) ; Foster Watson, 
Vives and ihe Renascence Education of Women (1912), Luis Vives, el 
Gran Valenciano (1922); E. d'Ors et al., Vives, humaniste espagnol 
(1941) ; G. Marañón, Luis Vives, un Espanol Juera de España (1942) ; 


A.M, Salazar, Iconografía de J. L. Vives durante los siglos XVI, XVII 
y XVIII (1953), 
VIV. 
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; RENE (1863-1925), French premier for the 
first year of World War I and one of the Third Republic's 
greatest orators. Born at Sidi Bel Abbés, in Algeria, on Nov. 8, 
1863, of Italian extraction, Viviani began his career as a lawyer, 
first in Algiers, later in Paris. Having worked as secretary to 
Alexandre Millerand (q.v.), he became an editor of Socialist pa- 
pers. As a barrister, meanwhile, he pleaded in many political ac- 
tions on behalf of workers and Socialists, Viviani's oratory com- 
bined an unerring choice of words and brilliant metaphor with a 
most effective delivery. 

Viviani was elected Socialist deputy for a Paris constituency in 
1893 and again in 1898. Defeated in the elections of 1902, he was 
reelected in 1906, after helping Jean Jaurés (q.v.) to constitute the 
Unified Socialist Party (1905). When in October 1906 he joined 
the government of Georges Clemenceau (q.v.) as France's first 
minister of labour, he became an "Independent" Socialist, separate 
from the new party. His uncompromising declaration of atheism 
in a speech to the Chamber provoked much criticism. Remaining 
minister of labour under Aristide Briand (1909-10), he was re- 
sponsible for codifying all social legislation passed since 1900. 
From 1910 onward he was deputy for Creuse. After being minister 
of education under Gaston Doumergue (1913-14), he became 
premier and minister of foreign affairs on June 16, 1914. 

In July 1914, at the time of Austria's ultimatum to Serbia, which 
precipitated the outbreak of World War I, he was returning with 
President Raymond Poincaré from a visit to Russia. He resigned 
the ministry of foreign affairs to Doumergue when Germany de- 
clared war against France (Aug. 3). At the end of August, he 

constituted a government of national union, including representa- 
tives of all parties. Criticized for a deficiency in munitions, his 
government was replaced, on Oct. 30, 1915, by that of Briand, un- 
der whom he served as minister of justice until March 1917. 

Viviani represented France at the general assembly of the League 
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of Nations at Geneva in November 1920 and again in 191, m. | 
was also the French delegate at the Washington Naval Conference. 
(1921). He entered the Senate in 1922 but took no further part 
in politics. He died at Le Plessis-Robinson, Seine, on Sept. s 
1925. T 

VIVIANITE, a mineral consisting of hydrated iron phos 
phate. When unaltered and containing no ferric oxide, the min- 
eral is colourless, but ón exposure to the light it very soon becomes 
of a characteristic indigo-blue colour, Crystals were first found 
in Cornwall by J. G. Vivian, after whom the spe was named jp 
1817. The mineral had, however, been known lier as a blue 
powdery substance, called blue iron-earth, met with in peat bogs, | 
in bog iron ore or with fossil bones and shells, The formula is | 
Feg(PO,)s8H50. It crystallizes in the monoclinic system and | 
the crystals possess a perfect cleavage parallel to the plane of | 
symmetry and are usually bladed in habit; they are very soft, flex 
ible and sectile. Vivianite is prepared artificially by mixing solu 
tions of ferrous sulfate and sodium phosphate 

VIVISECTION: see ANIMAL EXPERIMENTATION, 

VIZCAYA: see Biscay. 

VIZETELLY, a íamily active in journalism and publishing 
in England and the United States since the 18th century, James 
HENRY VizETELLY (d. 1838) published Cruikshank's Comic Almo 
nack and other annuals. His son HENRY (1820-94), a correspon- 
dent for the /llustrated London News and the founder of two 
brief competitors, was born in London, July 30, 1820. In 185 
he published a best-selling cheap reprint of Uncle Tom's Cabin. 
Forming his own company in 1882, he issued inexpensive editions 
of early English dramatists, later known as the Mermaid Series 
For publishing Zola’s novels, then considered sensational, Vizetelly 
was twice fined and in 1889 was imprisoned for three months on 
charges of obscenity. He died at Farnham on Jan. 1, 1894 
Henry’s brother FRANK (1830-83?) was roving war correspondent 
from 1859 to 1883 for the /llustrated London News. He disap 
peared after a British military disaster in the Sudan, ERNEST 
ALFRED VIZETELLY (1853-1922), a son of Henry by his first mar 
riage, was translator and biographer of Zola and the author of 
several popular works on the history of France after 1852, FRAN: 
cis Horace (later FRANK) VIZETELLY (1864-1938), only son d 
Henry by his second marriage, was born April 2, 1864, in Kensing- 
ton, London, and migrated to the United States in 1801, where La 
formed a lifetime association with the publishing firm of Funk and 
Wagnalls. Beginning as assistant on the Standard Dictionary of 
the English Language (1894), from 1912 he was chief editor of 
the abridgments and succeeding works, notably the New Standard 
Dictionary (1913). He was a prolific contributor to newspapers 
and magazines; “The Lexicographer's Easy Chair," his correspon 
dence column in the Literary Digest, was the most successful US 
feature of its kind. In 1930 he established a school for announcers 
of the Columbia Broadcasting System; rejecting British pronuncia: 
tion, he insisted on American standards. Though not fully con 
versant with modern linguistics, he was a force for linguistic real 
ism. On his death in New York City, Dec. 20, 1938, the New 
York Times appraised him as “philologist, instructor, and entera 
tainer in ordinary to the American people.” (R. I. McD.) 

VIZIANAGARAM, a town of Andhra Pradesh State, India, 
and a junction on the Southern Railway, lies 474 mi. (763 km) 
NNE of Madras. Pop. (1961) 76,808. The traditional industry 
9f the town is the handloom weaving of cotton goods. Found 
in 1712, it was the headquarters of the rajas of Vizianagaram, who 
played a notable role in the history of Andhra Pradesh in the 18th 
century and were patrons of education and the fine arts. Their fo 
(1714) lies abut 1 mi. E of the railway station. Three colleges 
there are affiliated with Andhra University. (B.S.R.) 

VLAARDINGEN, a town of the Netherlands, lies on the 
Nieuwe Waterweg, 6 mi. (10 km.) W of Rotterdam. Pop. (1960) 
68,002. The town developed in the 20th century from a small fish 
ing town into an industrial centre and the third largest seaport 0 
the Netherlands. Its historical buildings include the Town 
(1650), the Main Church (1643), and the Fish Market (1779): 
Modern structures are the Municipal Theatre (1952), an open an 
covered swimming pool (1955), and a particularly interesting hot 
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(1956) that overhangs the river. The town’s chief industries in- 
clude timber-working factories, fisheries, dairying, shipyards, and 
metallurgical and chemical industries, (J. H. 

VLACHS, the collective name for a European people compris- 
ing not only the major element in the population of Rumania (q.v.) 
and in that of the Moldavian S.S.R. (politically Rumanian before 
World War II) but also peoples widely disseminated over the 
Balkan Peninsula south and west of the Danube. The family thus. 
extends, sporadically, from the Adriatic coast to the Bug River. 

The name Vlach is derived from Volokh, the designation given 
to the race by its Slav neighbours in the Middle Ages. The Slavs 
seem to have taken this designation from the Germanic Welsch, 
the generic name given by Germans in the 4th-5th centuries A.D. 
to peoples who spoke non-Germanic languages, such as Romance. 
The Vlachs themselves prefer to be styled Romani, Romeni, 
Rumeni, or Aromani. Some English writers call them all simply 
Rumanians; others, to avoid the risk of equating the Vlachs as a 
whole with their representatives in political Rumania, call them 
Rumans. 

For the physical anthropology of the Vlachs see BALKAN PENIN- 
SULA: Ethnology, subsection Rumanians; Rumania: The People: 
For their language, which is the distinctive characteristic of the 
race, Romance in structure and to a great extent in vocabulary, 
notwithstanding a Slavic superstratum, see RUMANIAN LANGUAGE. 

History.—The Vlachs, who traditionally insist on their Latin 
origin, claim to be the descendants of the ancient Romans who oc- 
cupied Illyria, Moesia, and Dacia (gq.v.). When allowance is 
made for the fusion of the Romans with the original inhabitants 
of those provinces and for the later introduction of alien strains by 
invasions (Goths, Slavs, Avars, Bulgars, and Magyars), this claim 
must be conceded. Illyria and Moesia, however, to the west and 
to the south of the Danube, were occupied by the Romans far 
longer than Dacia, which the emperor Aurelian evacuated c. A.D. 
270; and in the early Middle Ages, when the Rumans or Vlachs as 
such emerge into history, their centre of gravity was south of the 
Danube. The shift of their centre of gravity to the north, that is, 
to its present position (in political Rumania), took place later in 
the Middle Ages, most probably through migration and colonization 
rather than through the natural increase of any Daco-Roman popu- 
lation surviving there continuously from Aurelian’s time. 

The emergence of a specifically Illyrian type of Romance lan- 
guage can be discerned in the 6th century A.D., when the Byzantine 
historian Procopius cites place-names of a recognizably Ruman 
type and when records of the Byzantine campaigns of 587 against 
the Avars and the Slavs cite phrases used by Romance-speaking 
soldiery. In the 7th century the Bulgars established themselves 
south of the Danube and subjected the Ruman population; but by 
the 8th the occurrence of the Latin names Paganus and Sabinus 
suggests that the Rumans were already providing rulers of the 
Bulgarian kingdom. The Byzantine historian Cedrenus, who 
states, c. 976, that the Bulgarian tsar Samuel’s brother was mur- 
dered “by certain Vlach wayfarers” near Kastoria (between Illyria 
and Thessaly) provides the first mention of the people by that 
name. 

Great Vlachia.—Anna Comnena, writing on the period 1069- 
1118, refers to a Vlach settlement centred on the mountains of 
Thessaly; and in the 12th century Benjamin of Tudela gives an 
interesting account of this Great Vlachia as an independent state. 
It embraced the southern and central Pindus ranges and part of 
Macedonia, After the establishment of the Latin Empire in Con- 
stantinople by crusaders from Western Europe (1204), this Great 
Vlachia was absorbed by the Greek despotate of Epirus. After 
being annexed by the Serbs, the country fell to the Turks in 1393. 
The Turks gave some official recognition to the native Vlachs, who, 
however, were later very largely hellenized. . Their descendants are 
the so-called Tzintzars of the Pindus Mountains. 

Little Vlachia.—Byzantine. writers give the name Little Vlachia 
to an area of. Ruman settlement in Aetolia and Acarnania, to the 
Southwest of Great Vlachia, The Tzintzars of the Aspropotamos 
Valley and the Karaguni (“Black Capes”) of Acarnania descend 
from its inhabitants. 

The Morlachs (Mavrovlachi) and the Cici.—People described 
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as Nigri Latini (“Black Latins”) are mentioned as inhabiting the 
coast of southern Dalmatia and the mountains of Montenegro, 
Hercegovina, and northern Albania c. 1150. There were also colo- 
nies of the Morlachs in the interior of the ancient Serbia, notably 
in the region of Stara Vlaška (“Old Vlachia"). The great com- 
mercial city of Ragusa (see DUBROVNIK) was a Ruman foundation, 
and Vlach speech long competed with Italian and Slavic there. In 
the 14th century Morlachs spread northward toward the Croatian 
borders, so that much of northern Dalmatia came to be known as 
Morlacchia. Morlach colonists from Veglia (Krk), moreover, set- 
tled in Istria in the 15th century, whence they spread as far as 
Trieste and Gorizia before being confined to the eastern part of the 
peninsula. These Istrian Morlachs, specifically known as the 
Ćići, represent the westernmost extension of the Vlachs. Both 
Dalmatian and Istrian Morlachs have been heavily slavicized. 

The Vlacho-Bulgarian Empire.—Bulgarian rule over the Vlachs 
south of the Danube (see above) was overthrown by the Byzan- 
tines in 1014, whereupon Moesia reverted to Byzantine rule. In 
1185, however, Vlachs and Bulgars together revolted against the 
Byzantines, to found the “empire of the Vlachs and Bulgars” under 
the dynasty of Asen (q.v,). Extending north of the Danube over 
much of the future Rumania, this empire prospered till 1280; and 
its existence may well account very largely for the momentous 
reinforcement of the Vlach population of the former Dacia. The 
traveler William of Rubruquis in the 13th century writes of all the 
country between the Don and the Danube as “Asen’s Land" or 
*Blakia." For the later history of the Vlachs in this area see RU- 
manta: History. See also, for Vlach areas outside the political Ru- 
mania of the second half of the 20th century, BEssARABIA; MoL- 
DAVIAN SOVIET SOCIALIST REPUBLIC. 

Hungary and the Hungarian Border —The earliest Hungarian 
historians who describe the conquest of their country in the 9th 
century speak of the people whom the Magyars encountered there 
as Romans; and the Russian chronicle of Nestor (c. 1100), in a pas- 
sage on the same subject, makes the Magyars fight against Slavs 
and Vlachs in the Carpathians. The Byzantine Nicetas of Chonae 
even indicates Vlachs as far north as the Slovak country on the 
borders of Hungary and Galicia in 1164; and a passage in the 
Nibelungenlied (c. 1200) mentions Vlachs, under their leader 
Rámunc, in association with the Poles. At a later date there were 
a few privileged Ruman communities under Hungarian rule in 
Transylvania; and in the Banat (q.v.) there were seven Ruman 
districts. See further TRANSYLVANIA. 

VLADIMIR, SAINT (d. a.p. 1015), grand prince of Kiev 
and of all Russia, with whom the pagan period of Russian his- 
tory ends and the Christian period begins. He was the young- 
est son of Svyatoslav I Igorevich and his mistress Malusha. In 
970 he was appointed Svyatoslav's vice-regent in Novgorod the 
Great. On Svyatoslav's death in 972,a long civil war broke out be- 
tween his sons Yaropolk and Oleg, in which Vladimir was involved. 
From 977 to 979 Vladimir was in Scandinavia, collecting as many 
Viking warriors as he could to assist him to recover Novgorod. 
On his return he marched against Yaropolk. On his way to Kiev 
he sent ambassadors to Ragvald, prince of Polotsk; to sue for the 
hand of his daughter Ragnilda. The princess refused to affiance 
herself to "the son of a bondswoman," but Vladimir attacked 
Polotsk, slew Ragvald, and took Ragnilda by force. Subsequently 
(980), he captured Kiev also, slew Yaropolk by treachery, and was 
proclaimed prince of all Russia. In 981 he conquered Chervensk 
(Pol. Czerwien) and other cities in the modern Chelm area; in 983 
he subdued the Yatvyags (Lithuanian Jatvingai), a Baltic tribe 
whose territory, the modern Suwalki area, lay between Lithuania 
and Poland; and in 985 he led a fleet along the central rivers of 
Russia to conquer the Bulgars of the Kama, planting numerous 
fortresses and colonies on his way. At this time Vladimir was a 
thoroughgoing pagan: he increased the number of the trebishcha 
(heathen temples); had, allegedly, 800 concubines, besides numer- 
ous wives; and spent his leisure in feasting and hunting. He also 
formed a great council of his boyars and set his 12 sons over his 
subject principalities. 

In 987, after consultation with his boyars, Vladimir sent en- 
voys to study the religions of the various neighbouring nations 
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whose representatives had been urging him to embrace their re- 
spective faiths, Having returned, the envoys reported that they 
liked neither the Muslim, nor the Jewish, nor the “German,” i.e., 
Roman Catholic, worship. But in Constantinople, where the full 
festival ritual of the Orthodox Church was set in motion to im- 
press them, they found their ideal: “We no longer knew whether 
we were in heaven or on earth, nor such beauty, and we know not 
how to tell of it.” Vladimir was more impressed by the offer of 
the Byzantine emperor Basil II to give him his sister Anne in 
marriage. In 988 he was baptized, presumably at Chersonesus 
(Korsun, near Sevastopol) in the Crimea, taking the Christian 
name of Basil (Vasili) out of compliment to the emperor; the 
sacrament was followed by his marriage in 989 with the Byzantine 
princess. Returning to Kiev in triumph, he converted his people 
to the new faith with no apparent difficulty. Christians had been 
numerous in Kiev for some time before the public recognition of 
the Orthodox faith, 

The remainder of Vladimir's reign was devoted to good works, 
He founded numerous churches, including the splendid Desyatinny 
Sobor, or Cathedral of the Tithes, in Kiev (989), established 
schools, protected the poor, and introduced ecclesiastical courts. 
With his neighbours he lived in peace, the incursions of the savage 
Pechenegs alone disturbing his tranquillity. On July 15, 1015, 
he died at Berestov, near Kiev, on an expedition against his re- 
bellious son Yaroslav, prince of Novgorod. His memory was kept 
alive by innumerable folk ballads and legends. 

BIBLIOCRAPHY.—The Russian Primary Chronicle, Eng. trans. (1953) ; 
E. E. Golubinski, Istoriya Russkoi tserkvi (“History of the Russian 
Church"), vol. 1, 2nd ed. (1901) ; G. Vernadsky, Kievan Russia (1951), 
The Origins of Russia (1959). (S. G. Pv.) 

VLADIMIR II Monomaxu (1053-1125), grand prince of 
Kiev from 1113. He was the son of Vsevolod I Yaroslavich and 
Irene, a Greek princess from the family of the Byzantine emperor 
Constantine IX Monomachus. Before his accession to Kiev his 
statesmanship averted dissensions between the Russian principal- 
ities. After helping his father and the latter's surviving elder 
brother Izyaslav I of Kiev to defeat his rebel cousins Oleg 
Svyatoslavich and Boris Vyacheslavich at Chernigov in 1078, he 
was made prince of Chernigov by Vsevolod, who at the same time 
became grand prince of Kiev, since Izyaslav had been killed in the 
battle. During Vsevolod's reign Vladimir restored order among 
his obstreperous cousins in Volhynia (1084-86). In 1093, when 
Vsevolod died, Vladimir renounced his own claims on Kiev to 
Izyaslav T's son Svyatopolk II, thus maintaining the order of suc- 
cession by seniority, as Izyaslav I had been the eldest of the five 
surviving sons of Varoslav I the Wise. Civil war, however, was 
started by Oleg, whose father, Svyatoslav II (d. 1076), had been 
the second of Yaroslav's surviving sons. By yielding Chernigov 
to Oleg (1094) and by forgiving him for killing his son Izyaslav 
Vladimirovich (1096), Vladimir turned him into an ally. In two 
congresses of princes (at Lyubech in 1097 and at Uvetichi in 
1100), Vladimir managed to keep the country more or less free 
from interprincely strife. On Svyatopolk's death (1113) he be- 
came grand prince. 

Vladimir ruled the country firmly and successfully, Danger 
from the Polovtsy on the Russian frontier decreased—indeed the 
initiative in the steppe war now passed to the Russians, Vladimir's 
"Testament" to his sons—an amalgam of quotations, precepts, 
autobiographical fragments, and details of his hunting exploits— 
constitutes the earliest-known example of Russian “literature” 

written by a layman, He died on May 19, 1125, near Kiev. 

See A. S. Orlov, Vladimir Monomakh (1946). (J-L. L F.) 

VLADIMIR, an oblast of the Russian Soviet Federated So- 
cialist Republic, U.S.S.R., was created in 1944. Area 11,158 
sq.mi. (28,899 sq.km.). Pop. (1959) 1,402,371. The oblast lies 
east of Moscow in the basin of the Oka River and its tributary 
the Klyazma. The greater part is a low plain, with extensive 
swamps in the south. In the northwest the land rises to rolling 
morainic hills. The oblast is in the mixed forest zone, with a nat- 
ural vegetation of spruce, pine, and oak, but much of the forest has 
been cleared; it now covers about 40% of the surface. 

Of the 1959 population, 57% (796,518) was urban, living in 18 
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towns and 31 urban districts. The oblast is part of the adi 
manufacturing region, and among its wide range of products 
textiles (especially cotton and linen), engineering goods (machine 
tools, tractors, vehicle parts, motorcycles, diesels, radios, and tele. 
vision sets), timber goods, and glassware. Agriculture is of 
importance and is chiefly concentrated in the northwest; Rye 
oats, fodder crops, and potatoes are the main field crops, but there 
is considerable market gardening. Much land reclamation ha 
taken place in the swamps. (R.A.F) 
VLADIMIR, town and oblast centre of the Russian Sovig 
Federated Socialist Republic, U.S.S.R., stands on the-high le 
bank of the Klyazma River, 118 mi. (190 km.) E of Moscow 
Pop. (1959) 153,865. One of the most historic of Russian towns, 
Vladimir was founded at an uncertain date, given by various chron 


icles as 991, by St. Vladimir, or 1108, by Vladimir II Monomakh. | 


It became the centre of a princedom, deriving importance from 
trade along the Klyazma. In 1157 the grand prince Andrei Bogo- 
lyubski moved his capital there from Kiev. In 1238 the town wa 
devastated by the first Tatar invasion, and in 1293 it was again 
taken by the Tatars; on each occasion it rapidly recovered, In 
1300 the Orthodox metropolitan was established in Vladimir, but 
in 1325 the church authority and in 1328 temporal authority were 
transferred to Moscow. Thereafter the town, suffering several 
further Tatar attacks in the 15th century, became a minor local 
centre, although in 1796 it was made a seat of provincial govem- 
ment. In 1897 it had only 23,000 inhabitants. Postrevolutionary 
Vladimir has grown chiefly on the basis of its textile, light engineer 
ing (tractors and vehicle parts), and chemical (plastics) industries, 
The town has many surviving buildings of its long history, includ 
ing some fine examples of Russian architecture. Of particular 
note are the Kremlin; the Cathedral of the Assumption, built in 
1158 and several times rebuilt or restored; the Cathedral of St 
Dimitri (1197, restored 1835); and the triumphal Golden Gate of 
1158, restored under Catherine II the Great. (R. A. F) 
VLADIMIRESCU, TUDOR (c. 1780-1821), Rumanian 
patriot, the leader of the popular rising of 1821 in Walachia, He 
was born at Vladimiri, in Oltenia, of a family of free peasants. 
He led a detachment of Rumanian volunteers against the Turks it 
the Russo-Turkish War of 1806-12 (see RuMAN1A: History). To 
continue the struggle, he later allied himself to the Greek secret 
society Philiki Etaireia. Prince Alexandros Ypsilantis, however, 
who led the Etaireia’s forces into Moldavia in March 1821, relied 
chiefly on the ruling class of Phanariote Greeks, who were no less 
odious than the Turks to the Rumanian people. Vladimirescu; 
moreover, raised his own peasant forces in Walachia by promising 
not only freedom from Turkish rule but also the abolition of 


serfdom. Consequently, he was received with suspicion by the” 


boyars (landowning nobles) when he entered Bucharest at the head 
of his army on March 29, To conciliate the boyars, he asked his 


peasants to continue paying their taxes, thus losing much of his - 


popularity. Ypsilantis arrived in Bucharest on April 10 but re 
treated to Tirgoviste three days later, As the Turks marched into 
Walachia, Ypsilantis interpreted Vladimirescu’s retreat northward 
to the Turnu Roşu Pass as an attempt, in collusion with them, t0 
cut off his own retreat; he, therefore, had Vladimirescu arrested. 
Sentenced by court-martial as a “traitor,” Vladimirescu was €% 
ecuted at Tírgoviste on June 7, 1821. 
See A. Roth, Theodor Vladimirescu . 
Vladimirescu si mişcarea eterista in țările romünesti (1945). 
VLADIMIR-VOLYNSKIY, a city of Volynskaya (Volyn) 
Oblast of the Ukrainian Soviet Socialist Republic, U.S.S.R., lies 
on the small Lug River, a tributary of the Bug, where it is crossed 
by the Kovel-Lvov railway, 45 mi, (72 km.) WNW of Lutsk: 
Pop. (1959) 20,928. One of the oldest of Russian towns, it was 
founded by Vladimir, grand prince of Kiev, in the 10th century. 
It was the capital of one of the chief princedoms of Kievan Russia 
controlling much of what is now the western Ukraine. Among 


architectural relics is the Cathedral of the Assumption, built in 


1160. It passed to Poland in 1347, reverting to Russia by the 
Third Partition of 1795; then again became Polish in 1921. It Was 


ceded to the U.S.S.R. in 1945. The modern town processes agi 
cultural products. (R. A. F.) 


- . (1943); A. Oțetea, Tudor - 
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VLADISLAV, the name of four rulers of Bohemia. 

VraApisLAV I (c. 1066-1125), prince or duke of Bohemia from 
1109 to 1117 and from 1120 to 1125, was the third son of King 
Vratislav (d. 1092). Elected by a national assembly in 1109, he 
purchased the support of the German king Henry V against the 
ambitions of his brothers Borivoj and Sobeslav. He resigned his 
throne to Borivoj in 1117 but resumed it three years later. 

VzrapisLAV II and I (1110-74), prince from 1140 and king from 
1158 to 1173, was a son of Vladislav I. On the death of his uncle 
Sobeslav I the magnates elected him prince. His dissatisfied kins- 
men caused him much trouble for six years; their rebellion in 1142 
he put down only with the help of the German king Conrad III. 
In 1147 he went to Asia Minor with the Second Crusade. In re- 
turn for the royal crown and title (1158), he supported Conrad's 
successor, the emperor Frederick I Barbarossa, in his Italian wars. 
Vladislav ruled well before abdicating in favour of his eldest son, 
Frederick, in 1173. He died in January 1174. 

VrAprsLAV III (1160-1222), youngest son of Vladislav II, was 
prince from June to December 1197, when he resigned his throne 
to his brother Premysl Otakar I and became margrave of Moravia. 

VzrapisLAv II (1456-1516), king of Bohemia from 1471 and of 
Hungary (as Ulászló II) from 1490, was the eldest son of Casimir 
IV Jagiello, king of Poland. After the death of George of Pode- 
brady (g.v.) in 1471, the Bohemian Estates elected Vladislav king. 
Though he was a Catholic he had to swear to maintain the lib- 
erties of the Hussite Church. His right to the throne was chal- 
lenged by Matthias Corvinus, king of Hungary, and there was 
intermittent war till 1478, when the Treaty of Olomouc assigned 
Moravia, Silesia, and Lusatia to Matthias for his lifetime. Only 
Bohemia proper was then left to Vladislav. 

Vladislav II was vacillating and easily swayed, thus earning the 
nickname of Král Dobře (“King Very-Well-Then"). He half- 
heartedly supported the Catholic revival in Bohemia, but the 
Catholics got no more than a treaty of mutual toleration with the 
Hussites in 1485. The landlords asserted their power over the 
serfs in 1487 and over the towns in 1500. 

When Matthias died, Vladislav was elected king of Hungary 
(1490). Thereafter he usually resided in Buda, leaving the Bohe- 
mian lands, now reunited, to the mercy of the territorial oligarchs. 
He died in 1516 and was succeeded by his son Louis. 

(R. R. Bs.) 

VLADIVOSTOK, seaport and administrative centre of the 
Primorskiy Kray of the Russian Soviet Federated Socialist Re- 
public, U.S.S.R., is in the Soviet Far East on the long, narrow 
Zolotoy Rog (Golden Horn Bay) of the Sea of Japan, at the tip 
of the Murav'yév-Amurskiy Peninsula, The peninsula itself sepa- 
rates two deep bays (Amur and Ussuriy) of Zaliv Petra Velikogo 
(Peter the Great Gulf). The Golden Horn debouches on the 
Eastern Bosphorus, a narrow strait dividing the peninsula from 
Ostrov Russkiy (Russki Island). Thus, the Golden Horn is com- 
pletely sheltered, with deep water. Vladivostok is less than 100 mi. 
(160 km.) in a direct line from the border with North Korea, and 
about 360 mi. (580 km.) W of the Japanese island of Hokkaido. 
Pop. (1959) 290,608. 

The town was founded in 1860 in the Russian colonization of the 
Amur-Ussuriy region, Its forward position in the extreme south 
of the Russian Far East, together with the magnificent harbour, 
made it ideally suited as the main Russian naval base on the Pa- 
cific, which it became in 1872 and which it still remains. In 1897 
the Chinese Eastern Railway linked the town across Manchuria to 
the Trans-Siberian Railway, and Vladivostok began to grow as a 
commercial port. The all-Russian rail link via the Amur Valley 
was completed in 1908. Although the port freezes in winter, it 
can be kept open by icebreakers. . 

. Modern Vladivostok is by far the most important Soviet port 
in the Far East and the extreme eastern terminus of the northern 
sea route. There are shipbuilding and repair yards, a refrigera- 
tion plant, and more than 23 mi. (4 km.) of quays. The town 
is a major fishing centre and the base of a whaling fleet. The 
Presence of small coalfields nearby has encouraged the growth of 
a variety of industries—flour milling, timber working, tea pack- 
ing, tin and japanned box making, engineering, and brewing. 
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Vladivostok has a university, founded in 1956; the Far Eastern 
branch of the Academy of Sciences; a research institute of fishing 
and oceanography; the Central Naval Research Institute; and 
pedagogic, polytechnic, fishing, and microbiological institutes. 
There are four theatres and a philharmonic hall. (R. A. F.) 

VLAMINCK, MAURICE DE (1876-1958), French painter 
and writer in the Fauve group, was born in Paris on April 4, 
1876. He lived in and near country places most of his life, how- 
ever, a fact which may account for his rugged and picturesque 
personality as well as his flair for nature. He became a musician, 
actor and cyclist as well as painter. His interest in art dates 
from 1895, with lessons in drawing and study of the Impressionists 
who were then being shown. During 1899-1900 he gave music les- 
sons for a living and performed as an actor. At the same time he 
met André Derain, with whom he shared studio quarters on the 
island of Chatou. The following year, in company with Derain, he 
was impressed by the Van Gogh exhibition at Bernheim's Paris 
gallery; he also met Henri Matisse that year and began to exhibit 
at the Salon des Indépendants. His first novel, Grains au vent, 
dates from this period (illustrations by Derain) ; two others were 
to come later. In 1905, in the famous “Bateau Lavoir" artist 
group, he met Pablo Picasso and Kees van Dongen. The same year 
(crucial for the beginning of the Fauve movement) Vlaminck 
joined with Matisse, Albert Marquet, Derain, Henri Manguin, 
Georges Rouault, van Dongen, etc., in their group showing at the 
annual Salon d’Automne, where the term “Fauve” or “wild beast” 
was first applied to their dynamic, vibrating canvas surfaces with 
their large bold areas of intense colour applied in a spontaneous, 
even violent manner. By 1908 Vlaminck gave up this type of 
painting in favour of the subdued melancholy of the Romantic 
landscapes. 

Vlaminck died Oct. 11, 1958, near Paris. 

Brisri0cRAPHY.—Klaus G. Perls, Vlaminck (1941) ; M. Gauthier, Vla- 
minck (1949) ; G. Duthuit, The Fauvist Painters (1950). (B. S. Ms.) 

VLORE (Tosk dialect Vioré; Gheg Vion; internationally 
known as VALONA), a seaport of Albania, lies at the northeast end 
of a gulf which is largely protected by mountains and by the island 
of Sazan (Saseno), the ancient Saso, and which provides sheltered 
anchorage under the lee of the Karaburun Spit (2,700 ft. [823 
m.]). Pop. (1960) 41,423, part Muslim, part Greek Orthodox, 
with a few Roman Catholics. The port itself is somewhat exposed 
and lacks breakwaters. Since World War II it has been improved 
and a new quay constructed. The pleasant,-shady town, about 
14 mi. (2.4 km.) inland, is surrounded by hilly olive groves. The 
most important export from Vlore, crude oil from the Kucove and 
Patos oil fields, which were linked by pipeline to the loading point 
south of the port, was affected by the opening in 1957 of the oil 
refinery at Cerrik, near Elbasan. The export of natural bitumen 
from Selenice is also handled by the port. There are a fishing 
industry and a fish cannery, and olive oil and alcohol factories. 
Industries set up after World War II included cement making and 
rice husking. A macadamized road links the port with Durres 
and Tirane. 

Vlore (the ancient Avion or Avlona) played an important part 
in Greek and Roman times and in the 11th- and 12th-century wars 
between Normans and Byzantines. and later changed hands be- 
tween Venetians, Serbs, and Turks. On Nov. 28, 1912, Ismail Bey 
Vlora proclaimed there the independence of Albania. In 1914 the 
Italians occupied Sazan and later Vlore itself, which they held 
until 1920, when they withdrew, retaining Sazan, the key to the 
Otranto Strait. Vlore passed again to the Italians when they oc- 
cupied Albania in April 1939, but, with the rest of the country, 
Vlore and Sazan reverted to the Albanians with the departure of 
the German forces in 1944, The historic ruined fortress of Kanine 
stands on a hill about 24 mi. (4 km.) S of the town. 

(D. R. O.-H.) 

VOCATIONAL EDUCATION, or trade or industrial 
training, is instruction that is intended to fit persons for indus- 
trial or commercial occupations. It may be secured in various 
ways: (1) learning on the job by the *pickup" method without 
educational supervision; (2) learning in training programs, depart- 
ments, or schools maintained by employers; (3) learning as ap- 
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prentices; (4) learning in trade, technical secondary, continua- 
tion, or night schools; and (5) learning in shops and schools 
according to some cooperative arrangement between industrial es- 
tablishments and the schools. 

Vocational education in schools is a relatively modern develop- 
ment. Until the 19th century vocational education, except for the 
professions, was provided only by apprenticeship. In ancient 
Greece such instruction was regarded as unworthy of those who 
would become freemen, and a sharp distinction was drawn between 
vocational and liberal education. This distinction was perpetuated 
in the educational practice of Western Europe; vocational edu- 
cation continued to be associated with low social status, while 
schools with classical curricula were regarded as providing the 
education “necessary for a gentleman.” The growth of indus- 
trialization stimulated a new attitude, however, and during the 
19th century several European nations began to introduce voca- 
tional instruction in the elementary and secondary schools. This 
development was especially notable in Germany, where vocational 
and continuation schools to train workers developed in many cities 
in the 1870s, In Great Britain opposition to vocational training 
persisted into the 20th century, and the grammar schools con- 
tinued to adhere to the liberal curriculum, although a few trade 
and junior technical schools were established by local authorities 
before World War II. 

In the United States vocational education in the public (com- 
mon) schools consisted of manual training and practical arts when 
the Department of Vocational Education of the National Educa- 
tion Association was founded in 1875. There was considerable 
growth of industrial arts education by 1900, and in 1906 a National 
Society for the Promotion of Industrial Education was organized. 
Formal recognition of vocational training as a function of the 
public schools came in 1917 with passage of the Smith-Hughes 
Act, providing federal aid for trade and industrial, agricultural, and 
homemaking courses. Later acts expanded the program. 

Increased emphasis was placed on vocational education during 
and after World War II, and in the second half of the 20th cen- 
tury such education attracted heightened interest, especially in 
the new and developing countries and those striving for industrial 
expansion (see EpUucATION, History oF, and particularly the sec- 
tion Newly Emerging Nations). 

Advocates of liberal education and also spokesmen for labour 
organizations (as the Trades Union Congress in Great Britain) 
have raised questions about moving too early toward specialized 
training of a vocational character at the possible prejudice to 
general education of younger students. In a rapidly changing tech- 
nological environment, secondary schools cannot, many argued, 
prepare students adequately for specific occupations—even if the 
jobs in view for trainees were still available after schooling—and 
they should not try to. The issue continued-to be debated as part 
of continuing public discussion about education at all levels. 

See also APPRENTICESHIP; EMPLOYEE TRAINING; TECHNICAL 
EDUCATION; LAND-GRANT COLLEGES AND UNIVERSITIES; and ref- 
erences under “Vocational Education” in the Index. 

VOCATIONAL GUIDANCE: see GUIDANCE. 

VOCATIONAL REHABILITATION: see REHABILITA- 
TION, MEDICAL AND VOCATIONAL. 

VODENA, meaning "city of waters” (Slav. voda, water"), 
was the medieval name for the town of Edessa (originally ancient 
Aegae) in Greek Macedonia. See EDESSA. (D. M. N.) 

VODKA (Wopxa), the national distilled alcoholic beverage 
of Russia and Poland (in Polish the “w” has the “v” sound). The 
word means "little water," a diminutive, endearing term. Vodka 
was first produced in Russia in the 14th century. The spirits from 
which it was made were obtained from the agricultural product 
that was most abundant, and cheapest, locally. Wheat, rye, maize, 
potatoes, sugar beets or a combination of several of these were and 
still are employed. 

In Russia and Poland the producers of vodka, instead of carry- 
ing out distilling operations, eventually came to buy highly rectified 
distilled spirits, which they further rectified by filtration through 
beds of vegetable charcoal. The purified spirit was next reduced, 
without being aged, to potable strength with distilled water and 
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then was bottled. This is the traditional method followed todg 
in Russia, Poland and elsewhere. The resultant product is coloy 
less and without any specific flavour or taste. Potable stren 
in Russia has generally been 80 proof (40% alcohol by volun 
although in Poland it is 90 proof (45% alcohol by volume), 
both countries, small quantities are bottled at higher proofs. 
fore World War II, the consumption of vodka was confined 
most entirely to Russia, Poland and the Baltic states. After Wgi 
War II, however, the production and use of vodka increased en 
mously in other countries, particularly in the United States. 
Each producing country or region has developed techniques fg 
processing vodka from the raw materials most easily obtainab 
locally. In the United States and the United Kingdom great a 
vances have been made in distillation from cereal grains, whil 
in Russia and Poland techniques have been developed in distillin 
spirits from potatoes. Thus in Russia and Poland potato spit 
vodkas are preferred, while in the United States vodka is produi 
almost entirely from grain spirits. United States federal r 
tions define vodka as "neutral spirits distilled from any mati 
at or above 190 proof, reduced to not more than 110 proof and ni 
less than 80 proof and after such reduction in proof, so treate 
. (with vegetable charcoal for at least 8 hours) . . . as? 
be without distinctive character, aroma or taste." 
In Poland a product called zubrowka is made by steepli 
zubrowka grass in vodka. This gives the beverage a light yello 
ish tinge, an aromatic bouquet and a slightly bitter undertone, 
The traditional Russian and Polish method of drinking vodka 
neat (ie. straight) in glasses of about one ounce capacity al 
ice cold. In other countries, especially the United States, vodl 
is consumed in mixed drinks of all kinds. Some of the most poj 
ular are the screwdriver, a glass of orange juice with a jigger 
vodka mixed in; the bloody mary, a glass of tomato juice ¥ 
vodka; the Moscow mule, ginger beer with vodka added; vodl 
with tonic; and vodka martini. 7 
See also ALcomoLIC Beveraces, DisTILLED: Classification 
Potable Spirits. (H. J. GN) 
VOGEL, SIR JULIUS (1835-1899), British colonial state 
man, one of the most energetic New Zealand politicians of tl 
1860s-1880s, is best known for his plans for large public wor 
financed by British capital and undertaken by assisted immigrati 
labour. Born in London on Feb. 24, 1835, of Jewish parents, 
emigrated to Australia in 1852, attracted by the gold discoverit 
in Victoria. Successful in business and as a journalist, he Wi 
badly beaten on attempting to enter politics and moved to Otag 
in New Zealand (1861). There he made the Otago Daily Ti 
of which he was co-founder, the most important paper in tl 
colony. For a while he was in the Otago Provincial Council 4 
in 1863 was elected to the colonial House of Representatives. B 
coming colonial treasurer in 1869, in 1870 he first expounded 
Parliament his bold scheme of public works and immigrati 
financed from heavy loans. One of its indirect results was 
abolition of the provincial governments (1876), Vogel's term 
office as leading minister (under the titular premiers William FO 
G. M. Waterhouse, and Daniel Pollen) was punctuated by 
journeys abroad, and he was knighted in 1875. After servii 
agent-general for New Zealand in London in 1876-80, he reenté 
New Zealand politics and was the real leader of the 1884-87 mul 
istry, nominally that of Sir Robert Stout. He returned to Eng 
in 1888 and died at East Molesey, Surrey, on March 12, 189 
Speculative and sanguine in politics, Vogel sought to extend Br 
ish power in the Pacific and to foster cohesion within the Brit 
Empire. His novel or fantasy Anno Domini 2000: or Wo 
Destiny (1889) demonstrates his belief both in the empire an 
the power of benevolent finance. See also New ZrALAND: Hist 
See R. M. Burdon, The Life and Times of Sir Julius vote | 
(J. C: 


VOGT, JOHAN HERMAN LIE (1858-1932), Norwel 
geologist and petrologist who pioneered the application of phi 
chemistry to the study of the origin of igneous rocks and 
deposits, was born at Tvedestrand on Oct. 14, 1858, the son 
physician; his mother was a sister of Marius Sophus Lie @ 
a mathematician. He was educated at the University of 
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tiania (Oslo), taking the diploma of mining engineer in 1880. In 
1886 he was appointed professor of metallurgy at Christiania but 
moved to Trondheim in 1912 to the chair of mineralogy and geol- 
ogy in the technical high school. He retired from this post in 1928. 
His first important work, Studier over Slagger, appeared in 
1884. In this he examined the crystallization phenomena of fur- 
nace slags and drew attention to the close resemblance in mineral 
constitution and texture these artificial products bore to some 
igneous rocks. His principal works on slags, Die Silikatschmelslés- 
ungen, appeared in 1903-04, These studies served as a starting 
point in his endeavour to work out on broad lines the application of 
the known laws of solutions to the crystallization of igneous rock 
magmas, and his pioneer work did much to stimulate experimental 
research on quantitative lines that has followed. He died in 
Trondheim on Jan. 3, 1932. (C. E. T.) 
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VOGUE, EUGENE MELCHIOR, Vicomte pe (1848- 
1910), French essayist whose studies of the Russian novel coin- 
cided with the first translations into French of the worksof Tolstoi 
and Dostoevski and contributed significantly to popularizing these 
writers in the West. Born at Nice on Feb. 24, 1848, he spent his 
boyhood in the ancestral Chateau de Gourdon (Ardéche). After 
serving in the Franco-German War, he embarked on a diplomatic 
career. He was attached first to the French embassy at Con- 
stantinople and then, in 1876, at his own request, transferred to 
St. Petersburg. During the six years he spent in Russia he be- 
came versed in the language and literature of the country and 
wrote a number of studies of Russian authors (collected under the 
title Le Roman russe, 1886). 

From 1882 until his death on March 24, 1910, Vogüé resided in 
Paris, writing articles on literary, political, and historical sub- 
jects. In 1888 he was admitted to the Académie Frangaise. Of 
his novels, the two most successful were Jean d'Agróve. (1897), 
a modernization of the Tristan and Isolde story, and Les Morts 
qui parlent (1899), a satire of parliamentary life (he had sat as 
deputy for Annonay in 1893-98). Deeply religious yet avoiding 
bigotry, a traditionalist but not a reactionary, Vogiié was note- 
worthy also for his advocacy of a more humane and idealistic 
literature to supplant the “soulless materialism” of Zola and his 
followers. 

See F. W. J. Hemmings, The Russian Novel in France, 1884-1914 
(1950). F. W. J. H.) 

VOGUL (Mansı), an ethnic minority people of the U.S.S.R. 
living in the northern Ural Mountains, and numbering about 6,500 
in the 1960s. 

The language of the Vogul, and that of their eastern relatives, 
the Ostyak (q.v.; Khant), belongs, with Hungarian, to the Ugric 
group of the Finno-Ugric language family; Vogul and Ostyak are 
together referred to as Ob-Ugric (see Fınno-UcrIC LANGUAGES). 

The Vogul are spread out over an enormous territory: the 
Khanty-Mansi National Okrug—constructed into a subordinate 
unit of the Russian Soviet Federated Socialist Republic during 
World War II out of part of the Omsk region—occupies 201,969 
sq.mi. (523,100 sq.km.). (The Ostyak-Vogul National Okrug was 
established in 1930.) The capital is Khanty-Mansiysk, a town 
situated at the confluence of the Ob and Irtysh rivers. 

Since the rivers of this region constitute the principal arteries 
for surface traffic and are also of dominant importance in Vogul 
subsistence (fishing), the four principal dialects are identified by 
the names of the rivers adjacent to which each of them is spoken: 
Northern Vogul by the Sosva; Eastern Vogul by the Konda; 
Southern Vogul in a small enclave by the lower Tavda; and West- 
ern Vogul along three small tributaries of the upper Tavda—the 
Pelym, Vagil’, and Lozva, These dialects differ rather substan- 
tially in terms of phonology, morphology, and lexical stock, so that 
mutual intelligibility between, e.g., a Sosva Vogul and a Tavda 
Vogul is just barely possible. 

The Vogul were first mentioned by that name in Russian sources 
at the end of the 14th century. Throughout their history they 
were variously exposed to the cultural and political impact of 
Several of their linguistic relatives (the Uralic Samoyeds and 
Syryenians), Turkic peoples (including the Tatars, who had a pro- 
found impact), and the Russians, Their contacts with the latter 
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began many centuries before they were formally subjected about 
400 years ago. 

The majority of the people fish and hunt, but the Southern 
Vogul practise animal husbandry, and the nomadic Northern Vogul 
keep reindeer. Vogul dwellings vary according to season, from 
simple tents to more solid winter huts. For transportation they 
use boats and, in the winter, snowshoes or sleds. Since the middle 
of the 18th century, the Vogul increasingly became members of 
the Orthodox Eastern Church. 

At the beginning of the 1930s collectivization began in the re- 
mote regions inhabited by the Vogul, and efforts were intensified 
to develop a literature. Although religious tracts were published 
before 1917 in the Konda dialect, the newly created literary lan- 
guage was based on the Sosva dialect. Since 1932 a number of 
school books and other works (folklore collections, children’s lit- 
erature, political pamphlets) appeared in Vogul. Instruction in 
Vogul schools on the elementary level was (1960s) conducted in 
the mother tongue. (T. A. SB.) 

VOICE is the sound produced by vibrations of the vocal folds, 
or vocal cords, two bands of fibrous elastic tissue in the larynx. 
In exact terms, the voice can be distinguished as the chief mech- 
anism of speech, which is the articulation of meaningful sounds 
whether voiced or (as in whispering) unvoiced. The voice is also 
used in singing, the modulated production of sounds (mainly mean- 
ingful ones) for musical effect. 

The voice of man represents a very great-achievement in re- 
spect of volume, range, and quality. Comparative anatomical 
study of man and other animals shows that various changes have 
taken place in the structure of the mouth, the pharynx, and the 
larynx. Although most of these changes, in man, have had pur- 
poses other than vocalization, and although many of the variations 
have led to reduced efficiency in respiration, olfaction, and swal- 
lowing, they have at the same time benefited man in respect of 
speech and song. 

Comparative anatomy shows at the same time that a very simple 
apparatus is sufficient for the production of voice and that the 
remarkable development in human beings is due not chiefly to 
anatomical structure but rather to increase of intellect. Man has 
made the best use of the apparatus available; reciprocally, his 
intelligence has developed to a high degree as a result of his ability 
to express ideas. 

Cartilages of the Larynx.—The larynx is a valve guarding 
the entrance to the trachea, or windpipe. It is situated in the neck, 
where it forms a well-marked prominence in the middle line, (For 
the relationship of the larynx to other organs see RESPIRATORY 
SYSTEM, ANATOMY OF.) It consists of a framework of cartilages 
connected by elastic membranes, or ligaments, and containing the 
vocal folds. The latter, if brought into apposition, can be blown 
apart by an expiratory blast of air; a consequent fall in pressure 
in the trachea allows the folds to come into contact again. The 
repetition of this action allows puffs of air to escape rhythmically 
from the larynx into the pharynx (the cavity behind the mouth 
and the nasal passages) and out by the mouth or nose, with the 
production of a tone. 

The cartilages of the larynx comprise three single pieces: the 
thyroid cartilage, the cricoid cartilage, the epiglottis; and three 
pairs: the two arytenoid cartilages, the two corniculate cartilages, 
or cartilages of Santorini, and two cuneiform cartilages, or car- 
tilages of Wrisberg (see fig, 1 and 2). The epiglottis, the cornic- 
ulate and cuneiform cartilages, and the apexes of the arytenoids 
are composed of yellow elastic cartilage, while the cartilage of all 
the others is of the hyaline variety, containing little fibrous tissue 
and becoming more or less ossified with age, These cartilages are 
bound together by ligaments, some of which are seen in fig. 1 
and 2, while the remainder are represented in fig. 3. The larynx 
as a whole is connected by the thyrohyoid ligaments to the hyoid 
bone, the lowest element of the skull. 

The structures specially concerned in voice production are the 
true vocal folds, which enclose the vocal, or inferior thyro- 
arytenoid, ligaments. These are composed of fine elastic fibres 
attached behind to the vocal processes (projections) of the bases 
of the arytenoid cartilages (see fig. 3), and in front to the middle 
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of the angle between the laminae (wings) of the thyroid cartilage. 
They are continuous with the cricothyroid ligaments, which form 
the conus elasticus (see fig. 2). 

The cavity of the larynx is divided into upper and lower por- 
tions by the projection of the vocal folds, between which there 
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is a narrow chink called the rima glottidis. Immediately above 
the true vocal folds, between these and two folds of mucous mem- 
brane called the false vocal cords, there is on each side a recess, 
the ventricle of Morgagni. Opening from each ventricle there is 
a still smaller recess, the laryngeal saccule, which passes for the 
space of about 12 mm. (4 in.) between the superior vocal cords 
inside and the thyroid cartilage outside, reaching as high as the 
upper border of that cartilage at the side of the epiglottis. The 
upper aperture of the larynx is bounded in front by the epiglottis 
behind by the summits of the arytenoid cartilages, and on the sides 
by two folds of mucous membrane, the aryepiglottic folds. 

The rima glottidis, between the true vocal folds, in the adult 
male measures about 23 mm. (nearly 1 in.) from front to back, 
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and from 6 to 19 mm. (4 to 1 in.) across its widest part, accord | 
ing to the degree of dilation. In females and in males before 
puberty the anteroposterior diameter is about 17 mm. (ne a 
in.) and the transverse diameter about 11.5 mm. (nearly lin) 
The membranous vocal folds of the adult male are about 15m | 
(over 4 in.) long, those of the adult female about 11 mm, (nearly | 
in.). "M 
- A. larynx is lined with a layer of epithelium, which is Closely. | 
adherent to underlying structures, especially over the true voc) | 
folds. The cells of the epithelium, in the greater portion of ty — 
larynx, are columnar; they bear cilia (hairlike projections), whi - 
beat toward the mouth, driving mucus and foreign substances up- | 
ward. Over the true vocal folds the epithelium is composed of — 
unciliated squamous cells, Numerous mucous glands exist in th — 
lining membrane of the larynx, especially in the epiglottis. Tn 
each laryngeal saccule there are from 60 to 70 such glands, 
Muscles of the Larynx.—Besides certain extrinsic muscle 
that move the larynx as a whole, there are intrinsic muscles that 
move the cartilages on each other. These muscles are the cric 
thyroid, the thyroarytenoid, the posterior and lateral cric» 
arytenoids, the interarytenoid, and the aryepiglottidean, By 
tightening or relaxing, the intrinsic muscles bring together or sep 
arate the vocal folds. All the muscles except the cricothyroid 
(which is innervated by the superior laryngeal), receive nen 
filaments from the recurrent, or inferior laryngeal, branch of the 
vagus, i 
Cricothyroid.—This is a short, thick, triangular muscle, Its 
fibres pass frm the cricoid cartilage obliquely upward and Out 
ward to be inserted into the lower border of the thyroid.cartilage 
and the outer border of its lower horn. When the muscle contracts; 
the cricoid and thyroid cartilages are brought together. 
Thyroarytenoid.—This muscle has an internal part, lying dos 
to the true vocal cord, and an external part, immediately within 
the wing of the thyroid cartilage. Many of the fibres of the an 
terior portion pass from the thyroid cartilage with a slight curve 
(concavity inward) to the vocal process at the base of the aryle: 
noid cartilage. They are thus parallel with the true vocal fold, 
and when they contract, the arytenoids are drawn forward if the 
posterior cricoarytenoid muscles are relaxed; but if the arytenoid 
cartilages are braced back, contraction of the muscle increase 
the elasticity of the margins of the glottis. The arrows in fig. 4C 
indicate how the folds are shortened by unopposed contractions 
of the thyroarytenoid. The ex- [ 
ternal fibres also rotate the vocal 
processes inward and thus help 
in bringing the folds together. 
Cricoarytenoids.—The poste- 
rior and lateral cricoarytenoid are 
two pairs of muscles having an- 
tagonistic actions. The posterior 
cricoarytenoids arise from the 
rear surface of the cricoid carti- 
lage and, passing upward and out- 
ward, are attached to the outer 
angle of the base of the aryte- 
noid; some fibres arise from the 
side of the cricoid, to be inserted 
into the body of the arytenoid. 
The lateral cricoarytenoids arise from the upper border of the 
cricoid as far back as the articular surface for the arytenoid, pass 
backward and upward, and are also inserted into the outer ang 
of the base of the arytenoid, before the attachment of the posterior 
cricoarytenoid. To the inner angle of the triangular base of the 
arytenoid cartilages are attached, as described above, the t" 
vocal folds, and to the outer angle the two muscles now being C0 
sidered. The posterior cricoarytenoids draw the outer angles back- 
ward and inward, rotating the inner angles; or vocal processes 
outward; the outermost fibres of the muscles draw the arytenoids 
away from one another and widen the rima glottidis. This act 
is opposed by the lateral cricoarytenoids, which draw the outer 
angle forward and outward and rotate the inner angles inwa™ 
thus bringing the folds together. In fig. 4A the arrows indicate 
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the direction of action of the lateral cricoarytenoids, and the 
dotted lines show the positions to which their contraction brings 
the folds and vocal processes. Fig. 4D shows the action of the 
posterior cricoarytenoids in rotating outward the vocal processes 
of the arytenoid cartilages. 

Interarytenoid.—This muscle passes from the one arytenoid car- 
tilage to the other, acting to bring these cartilages together and 
slightly depressing them. In fig. 4B the arrows indicate the direc- 
tion of action of the interarytenoid, while the dotted lines show 
the positions of the folds and vocal processes on its contraction. 

Fig. 4E shows the combined action of the unopposed sphinc- 
teric muscles, as performed during swallowing. . Fig. 4F shows the 
action of the sphincteric group, opposed by the dilator group of 
posterior muscles, in phonation. 

Aryepiglottidean.— This muscle consists of two bands that cross 
each other. Each band arises near the outer angles of the aryte- 
noid cartilage, passes obliquely upward, and is inserted partly 
into the outer and upper border of the opposite cartilage and 
partly into the aryepiglottic fold, They partly join the fibres of 
the thyroarytenoids. The aryepiglottidean assists in bringing the 
arytenoids together and also constricts the upper aperture of the 
larynx. 

Voice Registers.—The voice may be divided into the lower, 
or chest, register; the higher, or head, register; and the small, or 
falsetto, register. Since all the resonators respond to the produc- 
tion of sound at the glottis, reference to the head and chest is 
misleading. In singing, the voice changes in volume and in quality 
in passing from one register into another. In the lower register 
the membranous vocal folds vibrate, while the arytenoids remain 
stationary and in apposition, The whole mass of the inferior 
thyroarytenoid folds—consisting of mucous membrane, fatty, 
elastic connective tissue, and underlying muscle—vibrates, In 
the falsetto voice the vocal folds are brought together, and the 
rima glottidis is short and of an elliptical shape; only the margins 
of the inferior thyroarytenoid folds vibrate. 

The pitch of the voice appears to depend on the relation of the 
elasticity of the glottal margins to the pressure of air expelled 
from the trachea. The pitch can be raised by an increase of elas- 
ticity (see below, Attributes of Voice: Fundamental Frequency), 
while the air pressure remains almost unchanged, or vice versa; 
probably an increase of elasticity is accompanied by slightly raised 
air pressure in the changes of pitch in the chest register. In the 
head register it appears that only the innermost fibres of the 
thyroarytenoid muscles are in contraction, rise of pitch being 
produced principally by rise of air pressure. 

According to a recent theory, production of sound at the glottis 
is due to rhythmical contraction and relaxation of the marginal 
muscles in response to a series of stimuli arriving in the recur- 
rent nerves, The fact that a pitch of more than 1,000 cycles per 
second can be attained presents difficulties, but proponents of the 
theory believe this is overcome by a diphasic or triphasic method 
of stimulation, On the other hand, Sir Charles Sherrington dem- 
onstrated that if muscles are stimulated more than 67 times per 
second tetanic contraction is produced. Experiments with ani- 
mals, by means of a piezoelectric transducer or with a selenium 
cell responding to light shining through the glottis, prove that the 
thyroarytenoid muscles may respond rhythmically to stimuli be- 
low a rate of 110 per second, but that. above this rate tonic con- 
traction occurs. This finding supports the usually accepted myo- 
elastic theory of phonation. 3 

Laryngoscopy.—By means of the laryngoscope it is possible 
to see the condition of the rima glottidis and the folds in passing 
through all the ranges of the voice, In 1807 P. Bozzini first 
Showed that it was possible to see into the dark cavities of the 
body by illuminating them with a mirror, and in 1829 W. Babing- 
ton first saw the glottis. In 1855 Manuel García investigated his 
own larynx and that of other singers, and three years later L. Türck 
and especially J. N. Czermak perfected the laryngoscope. In 1883 
Lennox Browne and Emil Behnke obtained photographs of the 
glottis in the living man. By using the stroboscope B. Oertel, 
A. Musehold, T. S. Flatau, J. Hegener, and G. Panconcelli Calzia 
enormously improved the technique of laryngoscopy. The endo- 
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scope devised by Flatau and the autophonoscope of Panconcelli 
Calzia enable extensive observations of the larynx to be carried 
out while the mouth is closed. 

Other apparatus employed for investigating the mechanism of 
the voice includes the breathing flask of H. Gutzmann, the spi- 
rometer, the stethograph, and pneumograph (used in connection 
with the manometer and the phonetic kymograph), all of which 
are employed for investigating breathing. For observing the ac- 
tion of the vocal folds, there have been employed, in addition to the 
laryngoscope, the strobolaryngoscope and the endoscope, mano- 
metric flames, the Polsterpfeife (“cushion-pipe”) of F. Wethlo, 
resonators, gramophones, and microphones. For studying the 
supraglottal resonators, radiograms are taken. Other methods of 
study are by means of the cathode-ray oscillograph and the piezo- 
electric transducer. 

Action of the Vocal Folds.—The best view of the larynx is 
obtained with the tongue flat while attempting to sing the vowel 
“ee,” for this opens out the cavity immediately above the larynx. 
If the larynx is examined stroboscopically, the vocal folds are seen 
to be alternately opening and closing along the ligamentous por- 
tions in the chest notes. In falsetto, part of the glottis is perma- 
nently open with the edges of the cords vibrating. In whispering 
the space between the arytenoids is open. Should this occur dur- 
ing phonation, it constitutes a faulty mechanism producing breathy 
voice, which is particularly to be avoided in singing. 

The conditions that define the attributes of the human voice 
are in essentials similar to those of musical instruments in general. 
The source of energy is the lungs. They force air pressure through 
the glottis, causing the vocal folds to move rhythmically and 
thereby producing a musical note. This musical note is a tone 
complex of simple harmonic vibrations, some of which are modi- 
fied by the sub- and supraglottal cavities acting as resonators, It 
is the train of sound waves thus modified, issuing from the mouth, 
which gives rise to vowels and voiced consonants. Such sound 
waves can be and sometimes are produced, to a limited extent, by 
an indrawn current of air actuating the vocal cords. 

To what extent the cavities below the glottis (trachea, chest 
cavity) influence the quality of the glottal note is undetermined, 
Investigators are, however, agreed that among the cavities above 
the glottis the effect of the air sinuses of the head is negligible 
owing to their small and variable size, unfavourable positions, and 
minute openings, The expression "sinus tone production" would 
thus appear to be virtually meaningless. Nor can there be any 
question of directing the voice to a definite point in the mouth, 
as the dimensions of this cavity, in comparison with the wavelength 
of sound, are too small for reflection to be possible. 

Attributes of Voice.—Voiced sounds may be described in 
terms of their physical constitution and the impression they make 
ona listener, Their physical description is given in terms of fun- 
damental frequency, harmonic structure, and intensity, In the 
listener, impressions of different kinds are broadly correlated with 
these physical dimensions. The fundamental frequency of the 
voiced sound is mainly responsible for the sensation of pitch, the 
harmonic structure for impressions of quality, or timbre, and the 
intensity for the loudness of the sound. 

Fundamental Frequency.—During the production of voice, the 
vocal folds perform repeatedly a rhythmical opening and closing 
that gives rise to a musical tone. Each opening of the folds pro- 
duces a small puff of air, or pulse, the repetition rate of which 
determines the fundamental frequency of the voiced sound, com- 
monly expressed in cycles per second (c.p.s.). This frequency de- 
pends on the mass, length, and elasticity of the folds and on the 
pressure acting upon them. Increase of pressure in the expiratory 
air current leads to a rise in the frequency of vibration. 

The vocal folds are tightened if the arytenoid cartilages are 
braced back by contraction of the cricothyroid and posterior crico- 
arytenoid muscles; the thyroarytenoids will then give elasticity to 
the margins of the glottis so that they will recoil after being blown 
apart. The greater the degree of contraction the higher this elas- 
ticity becomes. 

At puberty, the development of the male larynx causes the folds 


to become more elongated than in women, in the ratio of 3 to 2, 
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so that the rnale voice is of lower pitch and is usually stronger. 
During puberty the larynx grows rapidly, and the voice of a boy 
breaks in consequence of the lengthening of the folds, generally 
falling an octave or so in pitch. 

Castration, performed before puberty, prevents the male growth 
changes and leaves a high-pitched voice; a eunuch can, therefore, 
sing in a treble or soprano range, but with greater power than a 
woman, owing to his bodily bulk and lung capacity. (See Cas- 
TRATO.) 

In speech the fundamental frequency ranges from about 80 c.p.s. 
in men's voices to about 400 c.p.s. in women’s, The range covered 
in singing is considerably wider, from about D (74 c.p.s.) in bass 
voices up to F^ (1,408 c.p.s.) in soprano voices. Exceptional 
cases are sometimes reported in which singers produce frequencies 
as low as 44 and as high as 2,048 c.p.s. The ranges of the main 
types of voice used in music are shown in musical notation in fig. 5. 

The Italian soprano Lucrezia Agujari (1743-83) is said to have 
sung C"", a feat rivaled by the American soprano Ellen Beach 
Yaw-Goldthwaite (1868-1947). Dame Nellie Melba (1861-1931) 
ranged from B flat to F”. The lowest note, E below the fourth 
ledger line in the bass clef (44 c.p.s.), is said to have been sung by 
Gaspard Foster. 

Harmonic Structure —The physical character of voiced sounds 
is dependent primarily on the wave motions produced by vibration 
of the vocal folds, It is difficult to obtain direct evidence of the 
exact form of these waves, but it can be deduced that they are 
essentially pulse waves of approximately triangular wave form, 
This means that the larynx generates a fundamental frequency 
(determined by the period of the opening and closing of the vocal 
folds) and an extended series of harmonic frequencies, each an 
exact multiple of the fundamental. This frequency complex is 
radiated from the larynx into the associated cavities, and the rela- 
tive amplitude of the harmonic components is modified by the 
resonance characteristics of these cavities. The harmonic struc- 
ture of voiced sounds can thus be modified by the singer or speaker 
by changing the disposition of the resonating cavities. The com- 
monest example of such differences in quality or timbre is pro- 
vided by the production of different vowel sounds. Suppose that 
the larynx produces a fundamental frequency of 100 c.p.s. and a 
long series of harmonics of frequency 200 c.p.s., 300, 400, 500, 
etc. If the speaker or singer wishes to produce the vowel “a,” as 
in “hard,” he disposes the supraglottal cavities (mouth, pharynx) 
so as to allow the greatest amplitude to frequencies in the region 
of 800-1,200 c.p.s. In order to change to the vowel "e," as in 
“head,” he changes the cavities so as to allow greatest amplitude 
to harmonics in the region of 600-2,000 c.p.s. As long as the same 
disposition of the resonating cavities is maintained, the speaker 
produces the “same” vowel, even though the fundamental fre- 
quency may be changing. 

Other differences of quality in voiced sounds, such as those pe- 
culiar to a given speaker or singer, are also largely determined by 
the resonating cavities. Research has indicated, however, that the 
nature of the larynx tone itself plays an important part in this 
matter. High-speed pictures of the vocal folds in action, taken by 
means of a laryngoscope, have provided much information about 
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the modes of vibration of the folds and the time pattern 
movement. The relation between the open phase and th 
phase of the movement, the degree to which the folds are 
together, the manner in which the closure begins and end: 
known to vary from speaker to speaker and from moment: 
ment. Since these factors help determine the sound gent 
the larynx, they also affect the harmonic structure of the 
sound. " 

Intensity.—The intensity of voiced sounds, like their har 
structure, is a function both of the action of the vocal folds 
of the resonating cavities. The greater the amplitude of m 
ment of the folds, and the longer the period for which they ren 
open in each cycle, the greater the intensity of the resulting si 
These two features of vocal-fold vibration in turn depen 
the efficiency with which the pressure of air supplied by 
is used to set and maintain the folds in vibration. The in 
of the voiced sound also depends on the amplitude allowed 
various harmonics by the resonating cavities. 

The level of energy output during speech or song is 
low. The mean intensity of conversational voice at th 
from the speaker is about 60 decibels (see Sounn: Velo 
Intensity). 

Methods of Investigation.—The principal method of ex 
ing the physical character of voiced sounds is frequency a 
usually carried out with the aid of electronic filters that 
the passage of frequency components within a certain res 
frequency band and thus permit the registering of the energ 
the sound-wave motion (upon which the intensity of the soul 
dependent) at any part of the frequency range. Such a fil 
device, coupled with a means of displaying or recording intei 
is known as a sound spectrograph. This instrument contains 
a bank of filters, each covering a part of the frequency ral 
a single adjustable filter that can be made to cover different 
of the range in succession. The voiced sound is applied toj 
filters, either directly through a microphone and amplifier or 
a sound recording, and the energy levels in each filter band al 
ceeding instants are registered. A common type of sound 
graph affords a three-dimensional display in which the pas 
time is represented on the horizontal axis, the frequency ral 
covered by the analysis on the vertical axis, and variations i 
ergy are shown by gradations from light to dark in the patte 
dark trace indicates high energy in the filter covering the ¢ 
sponding section of the frequency range. Often a choice of fi 
band width is provided; two commonly used values are 45 € 
and 300 c.p.s. If a filter of 45 cycles band width is used, ther 
total frequency range is divided into sections each 45 cycles wid 
and the resulting pattern shows variations in energy in each sé 
tion with time. Such an analysis will give the intensity of 
Separate harmonic for any complex tone having a fundami 
higher than 45 c.p.s, This system is commonly used in the sl 
of singing and other musical sounds where good frequency re 
tion is needed. If a filter band width of 300 c.p.s. is used, 
all the energy within each band of 300 cycles is added togeth 
registered. In this case the separate harmonics are not recorde 
but there is improved time resolution. This type of analysis 
often used in the study of speech sounds. ra 

Differences Between Singing and Speech. The princip 
physical differences between singing and speech are to be four 
the time pattern of variations. In singing, a particular fund: 
tal frequency and a given harmonic structure are maintained f 
much longer periods than in speech, arid changes in intensity 3! 
made much more slowly. In speech the fundamental frequen 
varies continuously, so much so that it is unusual to find succee 
ing cycles of vocal-fold movement that occupy exactly the 
time. The harmonic structure of speech sounds, too, is chan 
all the time, since the movements of articulation are contin 
and hence the cavity shapes are being continuously modified. 
tensity changes in speech take place frequently and abruptly a 
are imposed by the syllabic structure of speech. 

Voice Quality in Singing. The personal taste and experien 
of the listener must play a large part in any judgments of a sit 
ing voice, but since a certain number of singers are widely reco 
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nized as of the first rank, it is possible by a physical study of the 
sounds produced by them to indicate some factors that are im- 
portant. Two such factors are certain features of harmonic struc- 
ture and the presence of vibrato. In voices of good quality the 
higher harmonics, in the range 2,000-6,000 c.p.s. or even higher, 
are generally found to be of considerable intensity and, further, 
their reinforcement can be controlled by the singer. In mezza- 
voce singing the intensity of these harmonics is much reduced, 
but it is increased in forte passages. Often in singing a phrase or 
a whole passage in one key, the singer will select and reinforce a 
particularly high harmonic that fits in well with the key and will 
keep this harmonic sounding throughout the phrase or passage 
despite the changes of. fundamental frequency demanded by the 
melody. This may well be one physical component of what is 
often referred to as “line” in singing. The vibrato in good voices 
generally consists of regularly repeated fluctuations in fundamental 
Írequency, often accompanied by some fluctuation in intensity. 
The fluctuations take place very regularly, usually about six or 
seven times a second. The total change in fundamental frequency 
varies from singer to singer, but it may produce a change of pitch 
up to one-quarter tone above and below the true pitch of the note. 

See also SINGING, 

Voiced Sounds in Speech.—The main function in speech of the 
sound produced by the vocal folds is to act as a carrier wave that 
is modified, or modulated, by the action of the articulatory mech- 
anism. The sound of voice provides the carrying power and the 
audibility of speech; the intensity of the sound is modulated by 
the syllabic action of the articulators. Each syllable contains a 
section of high intensity, the vowel, on each side of which is a sec- 
tion of lower intensity, a consonant, In the production of vowels, 
the supraglottal cavities provide a relatively open air passage, and 
during the production of consonants this passage is either partially 
or completely closed. For certain consonants, the voiced sounds 
such as "b," “z,” “v,” etc., the vocal folds continue to vibrate, 
and for others, the voiceless sounds such as "t," “f,” "s," etc., the 
larynx vibration ceases altogether. 

One of the main functions of the larynx tone in speech is to 
convey the intonation of the message. In English, for example, 
the difference between a statement and a question, between a com- 
mand and a request, is carried to a great extent in normal speech 
by variation in the frequency of the vocal-fold vibrations. This 
is only one illustration of the fact that a speaker's emotional at- 
titude is expressed largely through the larynx tone and particularly 
through variation in its frequency. In certain languages known 
as tone languages, which include many Oriental and African lan- 
guages, variation in larynx frequency may also contribute to se- 
mantic distinctions; że., the difference between a high and a low 
pitch in a given word may function very much like the difference 
between the vowel “i” and the vowel “a,” for example. 

An important function of the articulatory mechanism is to 
change the harmonic structure of the voiced sound produced by 
thelarynx. The pattern of each English vowel is characterized by 
regions of high intensity known as formants. The most important 
formants are produced by the pharyngeal cavity behind the tongue 
(formant 1) and by the front mouth cavity (formant 2); fre- 
quencies of formant 2 are, for the most part, considerably higher 
than those of formant 1. Diphthongs are produced by making a 
rapid movement from one vowel in the direction of another, and 
in this case there is a marked change of formant frequencies, 

Certain English consonants are, from the physical point of view, 
very similar to vowels and are characterized by formants. These 
are the sounds “J” and “r,” the semivowels “j” and “w,” and the 
nasals “m,” “n,” and “ng.” The last three are articulated with the 
soft palate in the lowered position, and hence they have a promi- 
nent third formant provided by the nasal cavity. The remaining 
consonants require a second sound source in addition to the larynx. 
In the plosive consonants, "p," ^b," t," "d," “k,” “g,” the sound 
is generated by the lips or tongue making a sudden explosive move- 
ment; in the fricative consonants, "f," "v," “8,” "e p SE UA 

J,” “z,” “h,” the air passage is narrowed at some point to cause 
audible friction on the passing of air from the lungs. 

See also PHONETICS; PRONUNCIATION. 
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Artificial Production of Speech Sounds.—There are a num- 
ber of devices, usually known as speech synthesizers, for the ar- 
tificial production of speechlike sounds. These are essentially elec- 
trical analogues of the human speech mechanism and consist of 
electronic circuits that provide a larynxlike tone, a means of mod- 
ifying the harmonic structure of this tone, and a sound source 
(“noise generator") with which to simulate consonant sounds. 
The larynx tone generator usually produces a pulse tone of ap- 
proximately triangular wave form in which the pulse rate can be 
varied over an appropriate range. The tone is then fed into res- 
onant circuits (formant generators) that function as the resonating 
cavities in speech and change the relative amplitude of the har- 
monics in the larynx tone, thus giving rise to formants. Sound 
from the noise generator is either mixed with the larynx tone or 
used independently to produce consonant sounds. Speech syn- 
thesizers provide a highly controllable source of speechlike sounds 
and are particularly good for determining experimentally the im- 
portance of various physical characteristics in the perception and 
recognition of speech sounds. 

Substitutes for the Larynx.—Laryngectomized subjects can 
develop a capacity for producing sounds that in essentials resem- - 
ble normal voice. H. Burger and L. Kaiser of Amsterdam first 
reported a case where a pseudolarynx had been developed in the 
esophagus. The vicarious lung was the stomach, and the lips of 
the pseudoglottis were actuated by ejecting air that had previ- 
ously been "swallowed." (The esophagus is the receptacle for 
the air, which is aspirated, not actually swallowed.) The subject 
could speak and sing. 

Attempts have also been made with more or less success to sup- 
ply the voice element in speech by means of an artificial larynx 
that contains vibrating reeds of rubber or thin metal. In using one 
of the best-known devices of this type, the subject directs the ex- 
piratory current onto a rubber reed when voicing is required. An 
electric vibrator, applied to the outer wall of the pharynx, can be 
used to produce sound in the cavity by forced resonation; the 
sound is then resolved into articulate speech by resonators and 
stops. A somewhat similar vibrator is used to carry sounds di- 
rectly into the mouth, 

BisrrocnAPRY.—H. L. F. von Helmholtz, On the Sensations of Tone 
as a Physiological Basis for the Theory of Music, Eng. trans, from the 
3rd ed. by A. J. Ellis (1885) ; H. Fletcher, Speech and Hearing in Com- 
munication, 2nd ed, (1953) ; R. Paget, Vowel Resonances (1922) ; V. E. 
Negus, The Mechanism of the Larynx (1929), The Comparative Anat- 
omy and Physiology of the Larynx (1950) ; R. K. Potter et al., Visible 
Speech (1947; new ptg. 1965); S. S. Stevens and H. Davis, Hearing 
(1947) ; D. B. Fry and L. Manén, “Basis for the Acoustical Study of 
Singing,” J. Acoust, Soc. Amer., 29:690 (1957); G. Fant, Acoustic 
Theory of Speech Production (1960); R. Husson, Etudes des phéno- 
ménes physiologiques et acoustiques fondamentaux de la voix chantée 
(1950); J. Jeans, Science and Music (1937). 

(V. E. N.; D. B. F; X) 

VOIT, CARL VON (1831-1908), German physiologist who 
helped lay the foundations for the modern knowledge of metab- 
olism and nutrition, was born in Amberg, Bavaria, on Oct. 31, 1831. 
He studied with Justus von Liebig and. Friedrich Wohler and 
was professor of physiology in Munich from 1863 to 1908. Voit 
raised to a high level the technique of balance studies in which 
the ingestion and excretion of foodstuffs are determined quanti- 
tatively. He and Max von Pettenkofer built a metabolism ma- 
chine large enough to hold a human being. Using this apparatus, 
they showed that carbon dioxide production is proportional to the 
rate of muscular activity. They also made the first accurate deter- 
mination of the energy (caloric intake) requirements of man. 
Voit died in Munich on Jan. 31, 1908. (P. F. C.) 

VOITURE, VINCENT (1597-1648), French writer who 
exercised a twofold influence on the style of 17th-century litera- 
ture. Born at Amiens, where he was baptized on Feb. 24, 1597, 
he completed his education in Paris and early made the acquaint- 
ance of the aged Malherbe and J. Guez de Balzac. A regular 
visitor at the Hôtel de Rambouillet from.c. 1625, he did much to 
enliven the proceedings there. Having attached himself to Gaston, 
duc d'Orléans, he followed him into exile in 1632 and was sent 
to Spain to negotiate on his behalf. On his return to France, how- 
ever, in 1634, he was elected to the Académie Frangaise, and in 
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1636 he composed an eloquent and statesmanlike letter in defense 
of the cardinal de Richelieu's policy. The government sent him on 
a state mission to Tuscany in 1638. Voiture died in Paris on 
May 26, 1648. 

Voiture's poems are not without beauty, and his letters are full 
of witty and subtle allusions that the narrow circle of the Hótel de 
Rambouillet could enjoy. These letters were not meant to be 
printed and so should not be judged as if they were written for the 
general public. It was Voiture who taught French writers how to 
combine sentiment and wit, passion and irony, in the manner 
known as la belle galanterie. It was he also who finally succeeded 
in freeing French poetry from Petrarch's influence. For this he 
relied partly on the example set by the Hótel de Rambouillet, 
partly on his remarkable knowledge of Spanish poetry (G. Lanson, 
in an article in the Revue d'histoire littéraire de France, 1897, 
shows that he must have read Góngora, Cristóbal de Castillejo and 
Hurtado de Mendoza), the characteristics of which he adapted to 
suit French taste, He was likewise well read in Italian poetry. 
One of his best-known sonnets, “La Belle Matineuse,” reflects 
Annibale Caro's influence together with Góngora's. 

For the controversy about his sonnet *Uranie" see BENSERADE, 
ISAAC DE. 

Voiture also did much to promote the revival of the old style 
of writing exemplified by Clément Marot and the Amadis ro- 
mances. It was he who induced the Parisian salons to write verse 
in imitation of Marot and to compose chronicles in “old language.” 
This aspect of his work was not a peculiar eccentricity but a re- 
action against the contemporary tendency to impose a rational 
and bourgeois outlook on literature. The element of romance is 
a most important factor in French 17th-century literature, and 
its survival in the golden age of classicism was due mainly to 
Voiture. 

There is an edition of Voiture’s collected works by A. Ubicini, 
2 vol. (1853). 

See E. Magne, Voiture et l'Hótel de Rambouillet, 2 vol. (1929-30) ; 
A. Adam, Histoire de la littérature française au XVIIe siécle, vol. i 
(1948). (Ar. A.) 

VOJVODINA, an autonomous region of the Socialist Repub- 
lic of Serbia, northeastern Yugoslavia. Pop. (1961) 1,854.965, 
of which there were-1,017,713 Serbs. 442,560 Hungarians, 145,341 
Croats, 73,830 Slovaks, and 57.259 Rumanians. Vojvodina con- 
sists of Bačka (between the Danube and the Tisa rivers and the 
Hungarian border), Banat to the east of Bačka, and Srem to the 
south. It is a part of the Pannonian lowlands with a semi-conti- 
nental climate and approximately 24 in. (610 mm.) of rainfall a 
year and is one of the most fertile regions in Europe. The region, 
which is the granary of Yugoslavia, is also one of its largest in- 
dustrial areas, with an emphasis on food industries and the manu- 
facture of agricultural implements. Rail lines connect Vojvodina 
with Belgrade, Zagreb, Budapest, and Timisoara. 

The Slavs in Vojvodina were mentioned for the first time in the 
6th century, the Hungarians in the 9th, and the Turks in the be- 
ginning of the 16th. In the 17th and 18th centuries many Serbs 
emigrated to Vojvodina from Serbia proper, which was under 
Turkish rule. In the 18th century the Habsburgs resettled many 
Germans and Hungarians in Vojvodina. In 1918 it was incor- 
porated into Yugoslavia. The main towns are Novi Sad (the ad- 
ministrative, centre), Subotica, and Zrenjanin. (V. DE.) 

VOLAPUK, a constructed language first published in 1880 by 
a south German cleric, Johann Martin Schleyer (1831-1912). Tt 
rapidly gained wide support but the popularity of the language 
soon declined on account of dissensions among its supporters and 
the competition of other more easily learned constructed lan- 
guages; e.g., Esperanto. 

Volapük vocabulary consists largely of English and Romance 
words, so distorted by phonological simplification that most are not 
immediately identifiable (e.g. Volapük, “world language” = 
genitive of vol (Eng. “world”) + pük (Eng. “speak”). Nouns 
have four cases marked by suffixes (nom. [zero], accus. -i, gen. 
7a, dat. -e), plur. -s (e.g., fats, “fathers,” gen. fatas, etc.). Bor- 
rowed words are undeclined, but preceded by an article e] (not 
used with Volapük words) as a case/number marker (e.g., el Edel- 
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weiss, elas Edelweiss, etc.). Adjectives are derived from nowy 
by suffixed -ik (gud, “goodness,” gudik, "'good"), normally un. 
clined and following their noun. When, however, they preced, 
they are declined (e.g., mamas gudik or gudikas manas, “of 
men”). Numerals are mostly arbitrary monosyllables (bal, tel 
kil, fol, lul, etc.) with suffixes marking ordinals, fractions, elt 
Pronominal morphemes (independent, or suffixed as persim 
markers to verbs) include informal and formal second perg 
forms (ol/ols, “you,” sing./plur. informal, or/ors, “you,” sing ply, 
formal) and other complexities. Verbs can carry personal suffix 
(fob, “I love,” löfols, “you love,” etc.), six tense prefixes (dojo), | 
“I loved,” ilófob, “I had loved,” etc.), a passive prefix (pülüfol, 
“I was loved") and optative, imperative, conditional, infinitive anj 
participial suffixes. 

See also INTERNATIONAL LANGUAGE, 

Brstiocrarny.—J. M. Schleyer, Grammar with Vocabularies of 
Volapük, Eng. trans, by W. A. Seret (1887) ; A. de Jong, Gramat Vola 
püka (1931) and Wórterbuch der Weltsprache (1931). (Jo. C. C) 

VOLCAE, a Celtic tribe divided into two sections, the 
Tectosages of the valley of the upper Garonne around Tolos 
(Toulouse), and the Arecomici on the right bank of the Rhône, 
with their centre at Nemausus (Nimes). Both were included in 
the Roman province of Transalpine Gaul (later Narbonensis) in 
121 mc. Julius Caesar also knew of Volcae in south Germany, 

Some of the Tectosages took part in the 3rd-century movement 
that eventually settled Galatia (q.v.), and it was believed that 
the gold for which Tolosa was famous (a hoard of it was stolen 
in 106 s.c. when the tribe revolted from Rome) had been sent 
there after the sack of Delphi by these Gauls in 278. But Strabo 
makes it clear that the gold was mined or otherwise amassed 
locally. 

Nemausus became a Latin town of considerable size under Au- 
gustus, probably with an influx of Greek and other settlers. The 
surrounding villages were made dependent upon it. Tolosa, too, 
was rebuilt as a town on the Roman model. (G: E, F.C.) 

VOLCANO, an opening in the earth’s crust through which 
molten rock or gases or both reach the surface, and the structure 
formed by the escape of the material. The structure commonly 
is a hill or mountain, which may be broadly rounded or may rise 
in the graceful conical form of a Mt. Fuji; or it may be a de- 
pression. The form depends largely on the physical conditions 
of the erupting material and the strength of the eruption, This 
article is divided into two main sections: Volcanism deals with 
the processes and activity that take place at, and are associated 
with, volcanoes, including not only those at the earth’s surface 
but 'also those associated with volcanic conduits at shallow levels 
within the earth’s crust; they accompany and result from the rist 
of molten rock, known as magma, or the gases liberated from 
magma, to the surface of the earth; Volcanoes describes the prod- 
ucts of volcanic eruptions, the structures and landforms built by 
them, and their distribution. 
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Origin of Magma.—At active volcanoes magma, or molten 
rock material, can be seen issuing from within the earth, some: 
times very rapidly and in great quantity. It once was believed 
that beneath the solid crust, much of the earth is molten, Studies 
of earthquake waves passing through the earth and of the be- 
haviour of the earth under tidal stresses, however, indicate that 
the outer 1,400 mi. (2,250 km.) of the earth is essentially solid. 
Large bodies of matter with properties like those of liquids a$ 
we know them at the surface of the earth must be absent, ani 
magma must be restricted to isolated pockets of relatively sm 
size. Deep-seated rocks once thought to have resulted from con: 
solidation of magma are now known to form by recrystallization 
in the solid state (granitization). 

Neither the place nor the manner of origin of magma is knowa 
with any certainty. Measurements in wells and mines show that 
temperature increases with increasing.depth within the earth. ‘The 
rate of increase is not the same at all places, but on an average It 
is about 1° C (34° F) for each 100 ft. (30 m.). Under laboratory 
conditions volcanic rocks melt at temperatures of 1,000° to 1,500 
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C (1,832? to 2,732° F), and in nature the presence of gases would 
be expected to make the melting temperature somewhat lower. 
Thus, if the rate of temperature increase continues approximately 
the same at greater depth as in the upper 2 mi., rocks at depths of 
less than 30 mi. are at temperatures under which they would melt 
if surface conditions prevailed, However, pressure also increases 
downward within the earth, and it is believed that this increase of 
pressure raises the melting point sufficiently so that the rocks re- 
main solid despite the high temperature. Presumably, if in any 
way the pressure on the hot rocks at depth can be relieved locally, 
part or all of the constituents of the rock will melt and form a 
magma, although the mechanism of such relief of pressure is not 
clear. } 

It is generally believed that magma forms at relatively shallow 
levels in the earth, probably within the upper few tens of miles. 
Earthquakes preceding some eruptions of Hawaiian volcanoes 
come from depths of 20 to 25 mi, (32 to 40 km.) and suggest that 
the magma may originate at about that depth. It is interesting 
that the temperature of erupting Hawaiian lavas is in the range 
that would be expected at depths of 20 to 25 mi, if the average 
near-surface temperature gradient continues that far. 

The heat within the earth probably is partly residual from the 
original formation of the earth... No doubt part of it also is the 
result of breakdown of radioactive elements within the earth. 
However, erupting lavas and volcanic gases are not unusually 
radioactive as compared with other rocks of the earth’s surface. It 
is unlikely that radioactive heat plays.a direct part in the genera- 
tion of magma. 

At depth magma may be completely liquid. Commonly, how- 
ever, it contains suspended grains (phenocrysts) of minerals that 
have crystallized from it, and it may, also contain other solid frag- 
ments of rock (xenoliths) torn from the walls of the enclosing 
chamber. As it approaches the surface, cooling commonly results 
in further crystallization and an increase in the amount of pheno- 
crysts. Also, as pressure decreases and crystallization progresses, 
gases that were dissolved in the liquid. begin to separate out as 
bubbles. At that, stage the magma consists of three physical 
phases: liquid melt, solid phenocrysts and xenoliths, and bubbles 
of gas. 

The bubbles of gas are lighter than the enclosing liquid and 
rise through it, As they rise, they encounter other bubbles and 
coalesce with them, so that they increase in size both by expansion 
as they rise into regions of lesser pressure and by coalescence. 
Many of the bubbles reach the top of the magma body and escape 
from it, either below or at the surface of the earth. However, the 
escape is impeded by the surface tension and viscosity of the 
enclosing liquid, and a considerable pressure of gas in the bubble 
may be required before the gas can burst its way free. The escape 
of each tiny bubble thus is a miniature explosion, and the bursting 
of large high-pressure bubbles from very viscous magma produces 
violent explosions. During some of the strongest explosions of 
Asama volcano in Japan, explosive pressures as great as 8,000 lb. 
per square inch have been calculated. Most volcanic explosions 
appear, however, to involve lower pressures. 

The range of chemical composition of the igneous rocks that 
result from consolidation of magmas is discussed in the article 
Prrrotoey, and briefly under Volcanoes below. However, the con- 
solidated rock represents only part of the original magma. Most of 
the gas escapes before consolidation. The chemical composition 
of the gas phase of magma is not well known, partly because of 
the extreme physical difficulties encountered in collecting gases 
directly from the vents of erupting volcanoes. Most of the great 
cloud of gas poured out during a volcanic eruption consists of 
steam, but a very large proportion of the steam may come from 
heating of water in older rocks adjacent to the volcanic conduit, 
rather than from any deep-seated magmatic source. Thus, during 
the eruption of Hekla volcano, in Iceland, during 1947-48, and that 
of Paricutin, Mexico, during the years 1943-52, most of the water 
in the great eruption clouds appears to have been derived from the 
body of ground water that saturated the rocks forming the bases 
of the volcanoes. 

The best collections of volcanic gases have been those made by 
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T. A: Jaggar at Kilauea volcano, Hawaii, in 1919. The gases were 
collected directly from blisters on the surface of the active lava 
lake. The average composition of 14 samples was: water 70.7596, 
carbon dioxide 14.07%, carbon monoxide 0.40%, hydrogen 0.33%, 
nitrogen 5.45%, argon 0.18%, sulfur dioxide 6.40%, sulfur tri- 
oxide 1.92%, sulfur 0.10%, and chlorine 0.05%. Part of the 
abundant water may have come from shallow groundwater; and 
almost certainly some came from near-surface oxidation, by atmo- 
spheric oxygen, of hydrogen rising from depth. 

Gases trapped in rocks during consolidation resemble in compo- 
sition those collected at Kilauea, except that chlorine and fluorine 
commonly are more abundant. Gases liberated at most continen- 
tal volcanoes also appear generally to be richer in chlorine and 
fluorine than those of Kilauea. Thus, the great eruption of Katmai 
volcano, Alaska, in 1912, liberated into the atmosphere such quan- 
tities of hydrochloric and hydrofluoric acid that clothes hanging on 
lines as far away as Chicago were damaged. 

Physical Properties of Magmas.—The temperature of molten 
lava reaching the earth’s surface ranges from about 700? to 
1,200? C (1,300? to 2,200? F). At Kilauea the very hot lava 
issuing directly from the feeding conduits and forming the cores 
of lava fountains has a temperature (determined by means of op- 
tical pyrometers) generally ranging between 1,100? and 1,150? C 
(2,000? and 2,100° F), though sometimes dropping as low as 
1,050? C (1,900? F). The lava lake at Kilauea in 1917 was found 
by Jaggar to have temperatures ranging from. 910° to 1,170? C 
(1,670? to 2,138° F). Similar temperatures were found during the 
1938-40 eruption of Nyamlagira, in central Africa. At both places 
still higher temperatures in the throats of small cones resulted 
from burning of escaping gases. At Kilauea these temperatures 
were as high as 1,350° C (2,462° F), high enough to cause re- 
melting of the rock in the wall of the throat. The lowest tem- 
perature at which Hawaiian basaltic lavas continue to flow appears 
to be about 700° C (1,300° F). 

More siliceous lavas may be erupted at temperatures somewhat 
lower than 1,000° C, but the greater violence characterizing these 
eruptions makes difficult any accurate measurement of the tem- 
perature of the lava as it leaves the vent. 

The viscosity of Hawaiian lava where it leaves the vent is about 
1,000 poises (approximately 100,000 times that of water). As the 
flows progress down slope the viscosity increases, reaching about 
10,000 poises at distances of several miles from the vent. These 
are among the most fluid of erupting lavas, During the 1947 
eruption of Hekla volcano, Iceland, the viscosity of the lavas was 
about 10,000 poises at the vent, increasing to 500,000 poises and 
more at the advancing fronts of the flows. More siliceous lavas 
are even more viscous. Some are so viscous that they can scarcely 
flow, and pile up around and over their vents to form volcanic 
domes and spines. 

Types of Volcanic Eruptions.—Some lavas rise to the earth’s 
surface and flow out quietly, at times in great volume. Gas bub- 
bles out of the lava easily and quietly, though great fountains of 
molten lava may shoot hundreds of feet into the air. Bombs 
falling back to the ground are still fluid and flatten out on impact 
to form thin pancakelike masses. There is very little explosion, 
and pyroclastic material forms only.a very small percentage of the 
total. Most of the material pours out as thin fast-moving lava 
flows, which may spread to great distances from their vents: Out- 
breaks of this sort are called Hawaiian-type eruptions, because 
they are characteristic of the volcanoes of the Hawaiian Islands. 
The lava flows build broad domical shield volcanoes: 

The lava that produces Hawaiian-type eruptions is very fluid 
and probably always is of mafic composition (basalt and related 
rocks). The gas content of the erupting magma is low. During 
eruptions of Kilauea and Mauna Loa, in Hawaii, the total gas 
content is estimated to be only about 1% by weight. 

An interesting, though minor, phase of Hawaiian-type volcanism 
is the lava lake. The best-known example is that which existed 
in Halemaumau crater, at Kilauea, most of the time during the 
century from 1823 to 1924, Very fluid lava rose at vents near 
the centre of the lake, and flowed outward across the lake surface 
to sink at the edges, and presumably set up a return circulation 
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(Top) Lava lake of Kilauea, Hawail, during its active period, 1919-20. (Bot- 


tom) Kilauea lava lake at night 

toward the centre along the lake floor. Permanent fountains 
of liquid lava marked the vents through which lava rose from 
depth. From time to time breaking up and foundering of the thin 
crust that formed on the lake resulted in spectacular displays of 
secondary fountains, caused by the release of gas trapped in the 
foundering crusts. However, lava lakes are not always present at 
volcanoes of Hawaiian type. 

Eruptions of still more fluid magma, probably also poorer in 
gas than Hawaiian-type eruptions, have produced the flood basalts 
that cover vast areas in several parts of the world. 

More explosive eruptions appear to result from both greater 
viscosity of the magma and greater gas content. The larger 
amounts of gas, unable to escape as readily into the atmosphere, 
accumulate greater and greater pressure. On escaping, they tear 
the magma into shreds and throw them high into the air. Erup- 
tions of only moderately viscous material throw up bombs that are 
still sufficiently plastic to take on rounded or spindlelike shapes 
in the air but that are too completely frozen to flatten out on 
striking the ground. Ordinarily, the spindle-shaped bombs are ac- 
companied by much more abundant irregularly shaped fragments 
of cinder. These are called Strombolian-type eruptions, because 
they are characteristic of much of the activity of Stromboli in 
Italy. Simultaneously with the pyroclastic ejections from the 
crater, lava flows may pour out at the foot of the cone, as during 
the activity of Paricutin volcano in Mexico. 

Eruptions of Vulcanian type are still more explosive and throw 
up many angular blocks that either were already solidified in the 
crater or were too viscous to take on rounded shapes in the air. 
The ejection of blocks typically is accompanied by a great cloud 
of ash-laden gas. Associated lava flows are short and thick or 
may be entirely absent. This type of eruption is named for Vul- 
cano, an island volcano lying north of Stromboli off the west coast 


of Italy. 
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(puffing up) of the magma results, and the liberated ash-laden 


There are all gradations from one type of eruption to another 
and a single volcano may exhibit activity of different types im 
successive eruptions, or even at different vents during the samg 
eruption. 

Sometimes pressure is relieved on a magma column at considere 
able depth within the volcanic conduit. A rapid vesiculation 


gas rushes up through the conduit with great velocity and volume, 
corrading (wearing away or abrading) the walls of the conduit and) 
coring out the cone. This occurred, for instance, during the 1906 
eruption of Vesuvius, when for about 20 hours a great column of 
gas rushed forth, rising almost vertically 6 mi. (10 km.) into the 
air, and boring out an open cylindrical throat 1,500 ft. (450m) 
across within the cone. During the eruption lava flows were poured 
out on the lower slopes of the volcano and great quantities 9 
fragmental material was hurled out by explosion, but F. A. Perré 
has estimated that the weight of gas given off was far greater tham 
that of liquid and solid material. The lavas of Vesuvius are mi 
and of relatively low viscosity. The explosiveness of the eruption 
illustrates the fact that at least in some instances the abundangg 
of gas may be more important than composition and viscosity of 
the lava in determining the character of eruption. 
Probably related in mechanism to the great outrush of gas dur- 
ing the 1906 eruption of Vesuvius are great paroxysmal erupti 
that throw out enormous volumes of pumice and ash and commo 
are accompanied by the collapse of the summit of the volcani 
cone to form a caldera (see Craters and Calderas below). Foi 
some reason vesiculation spreads rapidly through great volume 
of magma, and the violent expansion tears the escaping magma 
bits. The greatest known volcanic eruption of historical tim 
that of Tambora in Indonesia, in 1815, was of this sort. The em 
plosions blew about 35 cu.mi. of debris over the surrounding 
area, and the resultant collapse reduced the height of the mountat 
from about 13,000 to 9,300 ft. (4,000 to 2,800 m.). These stupen 
dous eruptions are known as Plinian eruptions, after the elder Pliny 
the Roman natural historian who lost his life while investigating tht 
great eruption of Vesuvius that destroyed the city of Pompeii il 
AD. 79. 
Certainly resembling in mechanism the Plinian eruptions, ail 
often constituting a phase of them, are glowing avalanches @ 
clouds (from the French, nuées ardentes) and froth flows. Glow 
ing avalanches occur also in Pelean eruptions, named for the erup 
tion of Mt. Pelée in Martinique, West Indies, in 1902, am 
characterized by the growth of a volcanic dome attended by 
generation of downrushing, exceedingly mobile avalanches of in 
candescent material above which rise spectacular convolutit 
clouds of dust. The froth flows are similarly mobile masses@ 
incandescent pumice and pumiceous ash. Although differing some 
what in mode of origin, the glowing avalanches and froth flow 
unquestionably are very similar in their mechanism of moti 
and the cause of their great mobility. Each particle in the flow 
and avalanches, and in the dust clouds that rise above them, 
actively liberating gas, and the expanding gaseous envelope is pus 
ing against similar envelopes surrounding neighbouring particle 
hence the rapidly expanding and nearly frictionless character 0 
flow that gives it its great mobility. Such flows and avalancht 
may attain speeds as great as 100 mi. (160 km.) an hour. £h 
are exceedingly destructive, killing all living things in their pati 
In 1902 the cloud of incandescent ash accompanying an avalantd 
of this sort swept down onto the city of St. Pierre, at the foot | 
Mt. Pelée, and within a few seconds wiped out the entire tow n ( 
about 30,000 persons. 
Fumaroles and Solfataras.— Gases continue to issue betWü 
eruptions at active and dormant volcanoes, and from slowly 
ing thick lava flows. The gases resemble in composition U 
liberated during eruptions, steam being by far the most abunda 
The water probably is very largely of meteoric origin, 
from relatively shallow bodies of groundwater or from rain 
ing into the rock. Mixed with the steam are other gases liberi 
from underlying magma or from the cooling rock. They inclu 
chlorine, fluorine, sulfur, carbon dioxide, and small amounts oftl 
common metals and alkaline earths. ] 
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The places where these gases are given off are called fumaroles, 
The halogen gases (chlorine and fluorine) and the metals are most 
prominent in the hottest fumaroles, with temperatures of 300° to 
600° C (575° to 1,100° F). Deposits around them typically in- 
clude chlorides of iron, aluminum, and ammonium. In the cooler 
fumaroles, 100°-200° C (200—400? F), the sulfur gases predom- 
inate, and the vents commonly are surrounded by deposits of native 
sulfur, These sulfur-producing fumaroles are known as solfataras, 
after the famous Solfatara, near Pozzuoli, in the Phlegraean fields 
west of Naples, an old crater that has not been in active erup- 
tion since A.D. 1198, but that is continuously exhaling heated 
vapours, chiefly hydrogen sulfide, sulfur dioxide, and steam. Sal 
ammoniac occurs among the sublimates. The term solfatara has 
been extended to all dormant volcanoes of this type, and a volcano 
that has ceased to emit lava or ashes but still evolves heated 
vapours is said to have passed into the "solfataric stage." Soffioni 
(or suffioni) is the Italian name for small, localized vents or fis- 
sures that emit jets of steam, generally associated with hydrogen 
sulfide and carbon dioxide, sometimes also with a little ammonia 
and marsh gas. 

Soffioni are usually arranged in groups and are best represented 
in the Maremma of Tuscany, where they contain a small propor- 
tion of boric acid (g.v.), for which they were for many years 
the chief commercial source. Still cooler fumaroles, known as 
moffettes, may yield largely carbon dioxide. Pools of carbon 
dioxide accumulating in hollows.on the land surface may form 
lethal traps for animals, or even humans, 

One of the most famous fumarole areas is the Valley of Ten 
Thousand Smokes (g.v.) in Alaska, There, in 1912, a froth sand 
flow oral hundred feet thick poured down the valley. In the 
years immediately afterward the surface of the flow was covered 
with fumaroles (hence the name of the valley), Many of them 
were very hot. E. G. Zies reported that the gases given off con- 
sisted of about 9895 water (mostly of meteoric origin), with lesser 
amounts of hydrochloric, hydrofluoric, and boric acids, and car- 
bon dioxide. Traces of lead, zinc, molybdenum, copper, arsenic, 
antimony, tin, silver, cobalt, thorium, bismuth, selenium, and tel- 
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lurium were found in the deposits around the fumaroles. Zies 
computed that during the years 1919-21 about 1,250,000 tons of 
hydrochloric acid and 200,000 tons of hydrofluoric acid were being 
discharged into the atmosphere annually from fumaroles in the 
valley. Activity of the fumaroles gradually diminished and has 
almost. ceased. 

At the low temperature end, fumaroles grade into thermal (hot) 
springs and geysers (spouting hot springs). 

Pneumatolysis.—Below the earth’s surface escaping magmatic 
gases alter the rocks with which they come in contact. (See 
GRANITE; PETROLOGY.) New minerals are formed by the addi- 
tion of such volatiles as boron, chlorine, fluorine, and water; and 
large amounts of silica may be deposited, partly as a replacement 
of the older rocks (silicification). These changes commonly are 
associated with the formation of ore deposits (q.v.). See also 
GEOCHEMISTRY; Geochemistry of the Lithosphere. 
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Rocks formed by the consolidation of magma are called igneous 
rocks. (See PETROLOGY.) Magma may rise only partway to the 
surface of the earth, congealing under an insulating cover of other 
rock and cooling slowly to form coarse-grained rocks, such as 
granite (g.v.). These are known as intrusive igneous rocks, If, 
however, it is intruded to very shallow levels, or extruded onto the 
surface, it cools quickly to form fine-grained rocks, such as basalt 
(q.v.) ; or it may be chilled so rapidly that little or no crystalliza- 
tion can take place and volcanic glass results (see RHYOLITE). 
Igneous rocks formed on the earth’s surface are known as extru- 
sive, or volcanic, rocks, 

Most of the minerals of igneous rocks are silicates, and the 
principal chemical component of igneous rocks is silica (SiO). 
The proportion of silica ranges from about 40 to 75%. In gen- 
eral, as the proportion of silica decreases, that of certain other 
oxides, notably those of magnesium, calcium, and iron, increases, 
Rocks containing a large proportion of silica are termed sili- 
ceous, or acid; those containing a small proportion of silica and 
large proportions of magnesia and iron oxide are termed mafic, or 
basic. (See also GEOCHEMIS- 
TRY: Geochemistry of the Litho- 
sphere.) 

The physical properties of 
magma vary with differences in 
its chemical composition (includ- 
ing the abundance of gas) and its 
temperature. Most important is 
viscosity, on which, together with 
the abundance of gas, to a large 
extent depend the behaviour of 
the intruding or erupting magma, 
the character of the volcanic 
eruption, and the form of the ed- 
ifice built by it. In general, sili- 
ceous magmas are extremely vis- 
cous, whereas mafic magmas are 
comparatively fluid. 


Lava Frows 


Magma poured out onto the 
surface of the earth forms a lava 
flow, and the rock produced by its 
consolidation is known as lava 
rock, or simply as lava. Several 
types of lava flows can be recog- 
nized, though actually the types 
are intergradational. 

Pahoehoe and Aa Flows.— 
Mafic lavas, such as basalt, char- 
acteristically form the types of 
flows known by the Hawaiian 
names pahoehoe and aa. Pahoe- 
hoe lava flows are characterized 
by smooth, gently undulating, or 
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broadly hummocky surfaces. Locally the thin still-plastic crust of 
the flow has been dragged and wrinkled, by liquid lava flowing 
beneath it, into tapestrylike folds and rolls resembling twisted 
rope or cable. Pahoehoe flows are fed almost wholly internally by 
streams of liquid lava flowing through natural pipes, known as lava 
tubes, formed by freezing of the surrounding lava in less active 
parts of the flow. As the supply decreases toward the end of the 
eruption, the liquid lava may drain out of the tube, leaving it 
partly or wholly empty. There are thus formed tunnellike caves 
that may extend for thousands of feet, or even for miles. Typi- 
cally, the margin of a pahoehoe flow advances by protruding one 
small toe after another, so that the movement of the flow front 
somewhat resembles that of a giant amoeba. 

In contrast to pahoehoe, the surface of an aa flow is exceedingly 
rough, covered with a layer of partly loose, very irregular spiny 
fragments commonly called clinker. Aa flows are fed principally 
by rivers of liquid lava flowing in open channels. Typically, such 
a feeding river forms a narrow band, 25 to 50 ft. (8 to 15 m.) wide, 
along the centre line of the flow, with broad fields of less actively 
moving clinker on each side of it. Repeated overflows may build 
narrow walls, or levees, along the edges of the channel. The active 
portion of the borders and front of the flow is a layer of still pasty 
incandescent lava beneath the clinker layer, along which the black 
clinker is passively. rafted. At the front of the flow, clinker from 
the top rolls down and is overridden by the pasty layer, so that the 
motion of the advancing front resembles that of an endless track 
ona tractor. 

Thin basaltic laval flows generally contain many holes, or ves- 
icles, left by bubbles of gas frozen into the congealing liquid. 
The vesicles may be filled by deposition of mineral matter from 
percolating solutions, forming amygdules (from the Greek mean- 
ing “almond shaped”); and the lava is then said to be amygdaloi- 
dal. Thick flows, which remain hot for long periods, may lose 
most of their gas before the lava congeals, and the resulting rock 
may be dense, with few vesicles. 

Pahoehoe and aa flows may be identical in chemical composi- 
tion. In fact, it is common for a flow that leaves the vent as 
pahoehoe to change to aa as it progresses downslope. The reason 
for the change is not wholly clear in detail, but it is known to be a 
function of the viscosity of the liquid as related to the amount 
of internal turbulence. The greater the viscosity, and the greater 
the stirring of the liquid (as by rapid flow down a steep slope), 
the greater the tendency for the material to change from pahoehoe 
toaa. The reverse change does not occur. 

Block Lava and Brecciated Flows.—Lavas of less mafic 
(basic) composition commonly form a somewhat different type of 
flow, known as a block lava flow. These resemble aa in having 
tops consisting largely of loose rubble, but the fragments in the 
rubble are less spinose than those of aa and of more regular shape, 
most of them polygons with fairly smooth sides. Block lava flows 
are especially characteristic of volcanic rocks of intermediate com- 
position, known as andesites from their widespread occurrence in 
the Andes Mountains. 

Flows of more siliceous lava tend to be even more fragmental 
than block flows. Apparently the escape of gas from the cooling 
and crystallizing magma causes a series of minute explosions all 
through the flow, thoroughly shattering the lava into a mass of 
blocks, which, however, are little separated from each other, Brec- 
ciated flows of this sort are well exposed along some of the high- 
ways crossing the central part of the Sierra Nevada in California. 

Sand Flows.—An extension of the same process results in a 
complete tearing apart of the cooling viscous lava into a mass of 
predominantly sand-sized shreds of pumiceous glass. These shreds, 
each surrounded by an expanding cushion of gas, form an exceed- 
ingly mobile sand flow or froth flow, which may rush downslope to 
distances of many miles at speeds as great as 100 mph. (161 km. per 
hr.). They are closely related in mechanism and behaviour to the 

glowing avalanches described under Volcanism above. When they 
come to rest, they may be so hot that the glassy fragments become 
partly, or even largely, melted together, forming what is called 
welded tuff or ignimbrite. Such flows have formed enormous wide- 
spread deposits in New Zealand, Sumatra, western United States 
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and Alaska (the Valley of Ten Thousand Smokes), and elsewhere | 
but none has ever been observed actually in process of formation. | 

Volume.—Some lava flows attain great extent and volume, One | 
immense basalt flow in the Columbia River region of the northwest. 
ern United States is more than 100 mi. long and 50 mi. wide (169 
by 80 km.) with an average thickness of about 400 ft. (120 m), 
Thus, its volume is about 400 cu.mi. Lava flows with volumes 
greater than 0.25 cu.mi. are rare, however. The largest eruption; | 
of Mauna Loa volcano, in Hawaii, have produced flows with vo. 
umes of approximately 0.1 cu.mi., covering areas of more than | 
30 sq.mi. (75 sq.km.). The greatest known flow of historic time 
was erupted in southern Iceland in 1783. It had a volume of ap. 
proximately 2.9 cu.mi. 


Pyroctastic Rocks 


The fragmenta! products of volcanic explosions are known as 
pyroclastic (from the Greek pyr, “fire,” and klastos, “broken”) 
rocks. Gas separating out of the magma as it approaches the 
earth’s surface tends to expand and force its way out of the en- 
closing liquid. Lavas of high fluidity exert little restraining effect 
on the gas, which is able to escape freely into the atmosphere, 
but from lavas of greater viscosity it escapes less readily. I | 
highly viscous lavas the gas in the confined bubbles may attain 
so high a pressure that when it finally bursts its way free it pro- 
duces a violent explosion. The explosion expansion of the gas may, 
in fact, completely disrupt the upper part of the column of rising” 
magma and eject it onto the earth’s surface as a shower of frag 
ments. In general, eruptions of fluid mafic magmas produce only 
small amounts of pyroclastic material in relation to the volume 
poured out as lava flows, whereas eruptions of viscous siliceous” 
magmas may consist wholly of exploded material. | 

Depending on the strength of the explosion and the viscosity 
and degree of consolidation of the lava, the ejected fragments vary 
greatly in size, form, and consistency. The relatively weak er 
plosions characteristic of mafic magmas throw up showers of ma 
terial so liquid that much of it is still molten when it strikes the 
ground. These still-molten fragments partly fuse together to form 
mounds of agglutinate. Less fluid lava forms accumulations a 
loose fragments of frothy material known as scoria, or cinder, 
because of its superficial resemblance to the cinder produced by 
burning coal in a furnace. (Neither volcanic cinder nor volcanic 
ash are, however, formed by combustion.) Commonly the mild 
explosions of mafic magma throw out long strings and blobs of 
liquid material that harden in the air to ribbonlike or droplike 
forms. The ribbons break up during flight or on striking the 
ground. Thicker portions of the ribbons often form spindle: 
shaped masses, or masses resembling in shape a summer squash. 
Threads of natural spun glass, formed by chilling of filaments 
liquid lava drawn out behind blobs thrown out by explosion, art 
known as Pele’s hair, after Pele, the Polynesian goddess of vol 
canoes, 

More violent explosions of more viscous magma produce angi 
lar fragments that exhibit little or no evidence of shaping during 
flight. Some of the angular fragments are derived from a crust ? 
semisolid or solid lava that forms on the top of the liquid, am 
others are pieces of older rock torn from the walls of the veni 
"The stronger explosions also produce much larger amounts of fine 
debris. Extreme vesiculation produces a rock froth known S 
pumice (q.v.), which may be light enough to float readily in water: 

. Pyroclastic fragments commonly are classified principally an 
the basis of size. Fragments larger than 14 in. are known as Vi j 
canic bombs if they have rounded outlines acquired during figh 
or as blocks if they are angular. Those between 14 and ¢ in? 
average diameter are known as lapilli, and material smaller um 
4 in. constitutes volcanic ash and dust. When the mixture 0 
volcanic ash and dust becomes lithified into a firm rock, it is C 
tuff (q.v.). Aggregations principally composed of bombs 3 
called agglomerate (g.v.), and those of blocks are called brecci. 
(q.v.). Cinder may contain fragments of all sizes, from ast © 
bombs. y, 

A commonly overlooked agent of much importance in volcanit 
activity is mudflow, During violent eruptions large amounts 
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ash may accumulate on the slopes of the volcanic cone, and some- 
times on nearby mountains. If this ash becomes saturated with 
water from heavy rains, it may rush down the mountainside at 
great speed, sometimes as much as 60 mi. (97 km.) an hour, sweep- 
ing with it all sorts of debris encountered in its path, and some- 
times causing great damage to human life and property. The mud- 
flow comes to rest as a deposit composed of a helter-skelter 
mixture of ash, blocks of old and new lava rock, tree trunks, and 
other organic matter. Such mudflow deposits are extensive around 
the bases of many volcanoes, as for instance Mayon, in the Philip- 
pines. 
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Flood Basalts.—Fluid mafic lavas usually erupt quietly, with 
little explosion, and the flows spread to great distances from the 
vents. In some parts of the earth such flows have been erupted 
over wide areas from innumerable fissures. These flood basalts 
have built broad, nearly flat accumulations, sometimes called 
plateaus, although they are not always at high elevations. Such an 
area is the Columbia River Plain east of the Cascade Range in Ore- 
gon and Washington, There the Columbia River lavas cover an 
area of about 100,000 sq.mi. (259,000 sq.km.) and have a volume 
of about 35,000 cu.mi. This stupendous accumulation consists of 
hundreds of flows, averaging between 100 and 200 ft. (30 and 
61 m.) thick. As mentioned above, some individual flows cover 
areas of more than 1,000 sq.mi. (2,500 sq.km.). Just to the east, 
the Snake River Plain is a similar accumulation of somewhat 
younger lavas, Occasionally, broadly rounded mounds on the sur- 
face of the plain mark the sources of the latest flows, but mostly 
the surface is only gently undulating and nearly horizontal. Other 
areas of flood basalts are in Patagonia and in the Deccan region 
of India. A similar mass of nearly horizontal basalt flows once 
occupied much of the area of the northeastern Atlantic Ocean. 
Remnants of it still can be seen in Scotland and Ireland, the 
Faeroes, and Iceland. 

Shield Volcanoes.—Where, instead of being widely scattered, 
repeated eruptions of a fluid lava are concentrated in a restricted 
area, there results a gently sloping, broadly rounded cone of lava 
flows known as a shield volcano (because of a supposed resem- 
blance in profile to the round shields of ancient Germanic war- 
riors). Shield volcanoes range in size from small hills, a few 
tens of feet high, to the largest individual mountains on earth. 
Thus, Mauna Loa, a typical shield volcano forming part of the 
Island of Hawaii, has a bulk of about 10,000 cu.mi., and rises 
30,000 ft. (9,100 m.) above its base at the sea floor. Small shield 
volcanoes may be built wholly by overflows at the summit of the 
heap, but the bigger ones are formed in large part by eruptions 
from series of fissures that extend down the flanks of the mountain. 
Shield volcanoes consist overwhelmingly of lava flows. Rows of 
spatter cones, formed of agglutinate, and small cinder cones form 
along the vent fissures, and a few thin beds of ash lie between the 
lava flows, but pyroclastic mate- 
rial makes up at most only a few 
percent of the bulk of the moun- 
tain. 

Shield volcanoes are widely 
distributed over the earth. The 
classical examples are in Ice- 
land. The great mountains that 
project above sea level as the 
Hawaiian Islands are principally 
shield volcanoes, Many small 
shield volcanoes are associated 
with thin widespread lava flows 
east of the Cascade Range in 
Southern Oregon and northeast- 
ern California. 

_ Cinder Cones.—More explo- 
Sive eruptions of mafic and inter- 
mediate lavas commonly build 
Sizable cinder cones at the heads 
of the flows, The falling cinder 


Park, Calif. 


(LEFT) EASTMAN'S STUDIO, (RIGHT) EWING GALLOWAY 
CONE VOLCANOES: (Left) Cinder Cone, Lassen Volcanic National 


(Right) Paricutin volcano, Mexico, in eruption. 
eight months after this volcano first began in a cornfield in 1943, 
eruptions built a cone more than 1,500 ft. high, and covered with 
lava an area of more than ten square miles 
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accumulates around the vent, gradually building a conical hill 
with a bowl-shaped crater at the top, and commonly a gap 
(breach) at one side through which escaped the lava to form 
the flow. However, the lava does not necessarily escape through 
a breach in the cone wall but may pass under the side of the cone 
in a tunnel established before the cone was built or bored through 
the cone wall at a later date, The steepness of the outside of 
the cone is determined by the slope at which the loose cinder 
can stand in equilibrium. Cinder cones may be only a few tens 
of feet high, or they may grow to a height of 1,000 ft. (300 m.) 
or more, like that of Paricutin in Mexico. They are numerous 
in nearly all volcanic districts. Although they are composed of 
loose or only moderately consolidated cinder, many of them are 
surprisingly enduring features of the landscape because rain falling 
on them sinks into the highly permeable cinder instead of running 
off down their slopes to erode them. 

Composite Volcanoes.—Most volcanoes consist of alternations 
of lava flows, poured out from the summit crater or from vents on 
the flanks of the cone, with layers of cinder, bombs, lapilli, and 
ash. These are known as composite volcanoes. Typically, they 
form cone-shaped mountains that may be several thousand feet 
high and have a volume of several tens of cubic miles. Thus, the 
big composite volcanoes Rainier and Shasta in the Cascade Range 
of northwestern United States rise, respectively, about 9,000 and 
12,000 ft. (2,700 and 3,700 m.) above their bases and attain alti- 
tudes of more than 14,000 ft. (4,200 m.) above sea level. Each 
has a bulk of nearly 100 cu.mi. Some composite volcanoes are 
graceful cones of unsurpassed beauty and grandeur. Shishaldin, 
in the Aleutian Islands, is one of these. Others are Mayon, in the 
Philippines, and Mt. Fuji, in Japan. However, the construction 
of such perfect cones depends on a rarely attained combination of 
circumstances, and most composite cones are far less regular than 
Fuji or Mayon. 

Domes.—Lava reaching the earth’s surface may be so viscous 
that it cannot flow away readily and piles up around the vent to 
form a steep-sided mound known technically as a volcanic dome. 
Sometimes domes are formed by repeated outpourings of short 
flows from a summit vent, and sometimes very viscous (but still 
liquid) lava is pushed up from the vent like a short protrusion 
of toothpaste from a slightly squeezed tube. Most commonly, 
however, the initial small extruded mass is gradually expanded by 
new lava being pushed up into its interior, Fractures forming in 
the chilled shell of the expanding dome may allow small flows to 
escape onto its flanks or around its base, but for the most part the 
growth is simply a slow swelling. As the dome grows, the expand- 
ing crust breaks up, and pieces of it roll down to form a heap of 
angular rock fragments (breccia) around its base. Continued 
crumbling of the shell of the dome may result in a heap of debris 
that nearly buries the solid portion of the dome. 

Domes are widespread in volcanic districts. They may grow in 
the summit craters of composite cones, in lateral craters, or com- 
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pletely away from any crater. The lava forming them is usually 
of siliceous character. Domes may attain heights of several hun- 
dred feet and diameters of several thousand feet. One of the 
largest known is the dome that makes up Lassen Peak, in Lassen 
Volcanic National Park, California. The Lassen dome is about 
2 mi. (3.2 km.) in diameter at its base and more than 2,000 ft. 
(600 m.) high, with a volume of about $ cu.mi. The Chaos Crags, 
just north of Lassen Peak, are a row of spectacular domes formed 
within the last few hundred years. Explosions at the base of one 
of the domes undermined it and allowed it to collapse, forming the 
great hummocky landslide deposit known as the Chaos Jumbles. 

Spines.—Commonly, lava is squeezed out through breaks in the 
carapace of the growing dome, much as metal is extruded through 
dies to make wire. If the lava is sufficiently viscous, it forms rela- 
tively slender steep-sided projections known as spines. The sur- 
face of a dome may bristle with dozens of these spines, a few 
feet to a few tens of feet high. Rarely, much larger spines are 
formed. During the 1902 eruption of Mt. Pelée, on the Island of 
Martinique in the West Indies, a great spine was protruded from 
a growing dome in the summit crater of the volcano and within a 
few months rose to a height of nearly 1,000 ft. (300 m.) above the 
dome (which itself rose nearly 1,000 ft. above the crater floor). 
However, soon after it reached its maximum height, explosions 
around its base caused it to collapse. Like the great “needle” of 
Mt. Pelée, most spines are short lived, soon crumbling to heaps of 
angular debris on the surface of the dome, 

Craters and Calderas.—Thus far only features of positive 
relief have been considered, but volcanic land forms may also be 
negative. The commonest negative form is the crater. In a gen- 
eral sense, all more or less bowl-shaped volcanic depressions may 
be called craters, but in modern technical literature the term gen- 
erally is restricted to the smaller depressions, up to about a mile 
(about 1.6 km.) in diameter. Larger depressions are termed 
calderas (meaning "caldron" in Spanish). Most craters are 
formed by explosion. They are found most commonly at the sum- 
mit of volcanic cones, but others occur on the flanks of cones, 
or even wholly unassociated with cones. They may be blasted 
through the surface of the cone after the latter has been built, but 
more commonly they are formed over the vent during the forma- 
tion of the cone. The showers of fragmental material fall back to 
earth around the vent, gradually building the cone, but directly 
above the vent the accumulation of material is prevented by the 
repeated explosions, and a crater in the cone is the result. In 
spatter cones the welded material stands at high angles, and the 
crater may have nearly vertical sides; but in cones of cinder or 
ash the loose material slides in to form the funnel shape typical 
of craters. 

Of the craters not associated with cones, probably the best 
known are the many small craters blasted by low temperature vol- 
canic explosions in the nearly horizontal nonvolcanic rocks of the 
Eifel (g.v.) region in Germany. Many of these contain beauti- 
ful little blue lakes, or maare, and the name maar has been widely 
applied to similar explosion craters in flat-lying rocks in other re- 
gions. The rim of ejected fragmental material around the crater 
often is very low and inconspicuous. 

Calderas usually, if not always, form by collapse of the top of 
a volcanic cone or group of cones because of removal of the sup- 
port formerly furnished by an underlying body of magma. In 
shield volcanoes of mafic lavas this removal of magma from a 
chamber beneath the top of the cone may result from eruption at 
some level low on the cone flank, or simply from intrusion into the 

lower part of the volcanic structure, The calderas of shield vol- 
canoes are relatively small. That of Kilauea, in Hawaii, is 2.5 
mi. long, 2 mi. wide, and 500 ft. deep (4.0 by 3.2 km. by 152 m.). 

Larger calderas form by collapse of composite volcanoes. These 
result generally, if not always, from rapid emptying of the under- 
lying magma reservoir by voluminous eruptions of pumice and 
pumiceous ash, thrown high in the air and scattered over the sur- 
rounding countryside or rushing down the slopes of the cone in 
fiery glowing avalanches. At the end of the eruptions the top of 
the mountain has disappeared, leaving in its place a great hole. 
It once was believed that the top of the mountain had been blown 
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away by the explosions, but study of the material thrown oy 
shows that only a little of the vanished part of the cone can be 
accounted for in that way. Most of it has simply dropped into 
the void left by the escaping magma. In 1883 Krakatau (gu) 
volcano, in Indonesia, exploded in one of the most violent erup. 
tions of historic times, and its collapse formed a caldera on the seq 
floor (accompanied by giant tidal waves that took the lives of 
thousands of persons on the shores of neighbouring islands), 

Other calderas are found in most of the major volcanic districts, _ 
One of the best known and best studied is that of Crater Lake, 
in Oregon (g.v.). There, following the collapse, the great hole 
in the top of the mountain was gradually filled with water from 
rainfall and melting snow, and renewed eruptions within it poured 
out lava flows and built the cinder cone of Wizard Island, The 
Crater Lake caldera is about 6 mi. (10 km.) in diameter. One of 
the largest caldera that has been described is the one in the Jemez 
(Valle Grande) Mountains of northwestern New Mexico, with an 
average diameter of more than 16 mi, (26 km.). 

The term caldera generally is reserved for depressions of fairly 
regular, circular, or oval outline. Their shape presumably is gov- 
erned by the nearly circular horizontal cross section of the under. 
lying body of magma. Other depressions, of markedly angular or 
irregular outline, also occur in volcanic districts and commonly 
are of even larger size than calderas, Their angular outlines, and 
particularly angular reentrants around their edges, indicate that 
their shape is governed by preexisting tectonic structures, such 
as joints and faults resulting from deformation of the earth's 
crust, in the underlying older rocks, They, therefore, are referred 
to as volcano-tectonic depressions. As in the case of calderas of 
the Crater Lake and Krakatau type, their collapse appears to beat 
least partly related to the rapid extrusion of voluminous froth 
flows of siliceous lava, forming extensive deposits of welded tufi 
Examples are the Rotorua-Taupo Basin in New Zealand and the 
basin of Lake Toba in Sumatra, each with an area of over 1,000 
sq.mi. (2,500 sq.km.) and associated with hundreds of cubic miles 
of welded tuff, 
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Probably there is no part of the earth's surface that has nol, 
at some time in the past, been the site of volcanic activity. In- 
deed, some regions, such as the British Isles, that would hardly be 
thought of today as volcanic have formerly experienced violent and 
long-continued volcanic activity. 

At present, however, the active and recently active volcanoes 
are concentrated largely in a great belt encircling the Pacific Ocean 
and in a shorter belt extending from the Solomon Islands through 
New Guinea and Indonesia. The active volcanoes of the Mediter- 
ranean region often are regarded as lying on an extension of the 
latter belt. The greatest concentration of active volcanoes in the 
world is in Indonesia, where more than 75 have erupted within hi 
toric time and about 30 others are still actively giving off gas at 
fumaroles and solfataras. Of the Indonesian volcanoes probably 
the best known is Merapi, the “Fire Mountain” of central Java 
glowing avalanches and mudflows from which have taken thou- 
sands of lives, Both the circumpacific and the Indonesian belts 0 
volcanoes correspond with zones of active orogeny, in which t 
earth’s crust has been crumpled and heaved up into mountains 
during recent geologic times (see also EARTHQUAKE; TECTONO: 
PHYSICS). 

Many other active and recently extinct volcanoes are scattered | 
over the earth's surface outside these two main belts. In 
Pacific Basin they are found in the Hawaiian, Samoan, and Gali — 
pagos islands; in the Atlantic Basin in Iceland, the Azores, the | 
Canary, and Cape Verde islands; in the Indian Ocean in Réunion, 
Heard, and Kartala islands. The Italian district includes th? 
famous volcanoes Vesuvius, Stromboli, and Etna, as well a$ 
one that gave its name to all the rest—Vulcano,. Farther east, 
Thera lies in the Grecian archipelago, and the less well-known 
Argaeus and Nimrud are found in the mountains of Asia Minor. 
Ararat, of biblical fame, is an extinct volcano. In Africa YO - 
canoes are associated with the Great Rift Valley, in which lie lakes | 
Albert, Tanganyika, and Rudolf; and others lie near the Red $ê 
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(LEFT) WIDE WORLD, (RIGHT) CROWN COPYRIGHT FROM PHOTOGRAPHIC NEWS AGENCIES, 
LTD, 


ISLAND VOLCANOES: (Above) Clouds of dust and steam pour from vol- 
cano that formed a new island off the coast of Iceland in 1963. (Right) 
Volcano on the island of Tristan da Cunha erupting In October 1961 


and far to the west in the Cameroons, Even icebound Antarc- 
tica has its active volcano, Mt. Erebus, on the edge of McMurdo 
Sound. 

The continental United States is commonly thought of as im- 
mune from volcanic activity, but actually the Cascade Range in the 
northwestern part of the country is part of the circumpacific “ring 
of fire" and contains many recently extinct volcanoes and several 
that should be considered active. The tremendous eruption that 
produced Crater Lake occurred only about 6,000.years ago. About 
a dozen eruptions can be counted in the Cascade Range since the 
early part of the 19th century. The most recent of these, at Lassen 
Peak, California, during the years 1914 to 1917, produced violent 
explosions, great glowing avalanches, flows of mud, and a small 
lava flow. 

See also references under “Volcano” in the Index. 

BistiocrarHy.—C. A, Cotton, Volcanoes as Landscape Forms 
(1952); R. L. Smith, Ash Flows (1960) ; F. Bullard, Volcanoes (1961) ; 
A. Rittmann, Volcanoes and Their Activity, trans. from the 2nd Ger- 
man ed. by E. A. Vincent (1962); G. A. Macdonald (ed.), Geology 
and Solid Earth Geophysics of the Pacific Basin (1963); G. A. Mac- 
donald, “Pahoehoe, Aa, and Block Lava,” Am. J. Sci., 251:169-191 
(1953); G, A. Macdonald and D. H. Hubbard, “Volcanoes of Hawaii 
National Park,” Hawaii Nature Notes, 4:23-46 (1951); C. K. Went- 
worth and H. Williams, “Classification and Terminology of the Pyro- 
clastic Rocks,” Bull. Natn. Res. Coun., Wash. 89:19-53 (1932) ; C. K. 
Wentworth and G, A. Macdonald, “Structures and Forms of Basaltic 
Rocks in Hawaii,” Bull. U.S. Geol. Surv. 994, pp. 1-98 (1953); J. 
Verhoogen, “Thermodynamics of a Magmatic Gas Phase,” Univ. Calif. 
Publs Bull. Dep. Geol., 28:91-136 (1949) ; H. Williams, “Volcanology,” 
Geology 1888-1938, Geological Society of America (1941), “Problems 
and Progress in Volcanology,” Q. Ji Geol. Soc. Lond., 109:311-332 
(1954), “History and Character of Volcanic Domes,” Univ. Calif. Publs 
Bull. Dep. Geol., 21:51-146 (1932), “Calderas and Their Origin,” Univ. 
Calif. Publs Bull. Dep. Geol., 25:239-346 (1941), Crater Lake: the 
Story of Its Origin (1954). (G. A. M.) 

VOLCANO ISLANDS (Kazan-reT10), three small volcanic 
islands in the western Pacific Ocean, located south of the Bonins 
(q.v.) and north of the Marianas between 24° and 26° N and 141° 
and 143° E, In north-south sequence, they are Kita-Io-jima (San 
Alexander), Ió-jima (Sulfur), and Minami-Ió-jima (San Augus- 
tine). Unclaimed until the arrival of Japanese fishermen and 
Sulfur miners in 1887, they were claimed formally by Japan in 
1891, 

I6-jima (usually appearing in English as Iwo Jima) is the largest 
and has a large stretch of level land that was converted into a mili- 
tary airfield during World War II. It was captured from the Japa- 
nese by U.S, forces in 1945 after a bloody assault. The few 
Japanese residents were removed to Japan in 1944. Under the 
Japanese peace treaty (1951), the U.S. exercises full power and 
Jurisdiction over the islands, with Japan retaining residual sover- 
eignty. See Iwo JIMA. (J. D. Ex.) 

_ VOLE, any of several mouselike rodents in the family Cricet- 
idae, especially species of Microtus, which are often called meadow 
mice. (^Vole," of Scandinavian origin meaning “field,” alludes 
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© to their general habitat.) They 
i occur in Europe and the British 
` Isles, northern Asia, and North 
America; fossil forms are found 
in geological deposits dating from 
the Pliocene Epoch. 

Voles are distinguished from 
mice by their stout builds, small 
eyes, blunt snouts, small ears, and 
short limbs and tails. They live 
for about a year, breeding almost 
continuously, 

Voles are primarily vegetarian, 
and where numerous they may 
seriously damage grasslands and 
cultivated crops, Their large 
incisor teeth grow continuously, 
and the cheek teeth, of a char- 
acteristic prismlike shape, grow 
during most of life. Among sev- 
eral species “vole plagues” oc- 
cur, in which a local population 
builds up to enormous numbers and then suffers a sudden and 
dramatic “crash,” leaving a few survivors to form the source of 
the next cycle of abundance. The phenomenon is not fully under- 
stood, but it appears probable that the overcrowding of the ani- 
mals at the peak of their numbers gives rise to a stress syndrome 
that involves the endocrine glands and particularly the adrenals; 
this functional disorder, called "shock disease," results in a cyclic 
reduction of the population. 

See also RHYTHMS, BIOLOGICAL; RODENT. (L. H. M.) 

VOLENDAM, a fishing village adjoining Edam in the prov- 
ince of Noord-(North) Holland, Neth., lies on the shores of the 
IJsselmeer, about 13 mi. (21 km.) NE of Amsterdam. Pop. 
(1960) 10,123. Its quaint buildings and the picturesque costumes 
of the villagers have attracted many artists and tourists. Seaward 
of the dike some of the houses are built on piles in the style of lake 
dwellings. There is transportation by bus to Amsterdam, Edam, 
Hoorn, and Alkmaar and by boat to Marken, (C. G. M. v. B.) 

VOLGA, a river of the U.S.S.R. With a length of 2,293 mi. 
(3,690 km.), it is the longest river of Europe. The area of its 
basin is 532,818 sq.mi. (1,380,000 sq.km.). 

Historically, it is one of the most important rivers of Russia, 
and in the modern Russian Soviet Federated Socialist Republic 
the Volga retains its economic importance, In its basin lives nearly 
a quarter of the total population of the U.S.S.R., and the river and 
its tributaries carry about two-thirds of all the river-borne freight 
of the union. 

The Volga rises in the Valdai Hills (Valdayskaya Vozvyshen- 
nost’) near the village of Volgoverkhov’ye, northwest of Moscow, 
and discharges its waters into the Caspian Sea. It flows through 
a chain of small lakes, of which the largest are Vselug, Peno, and 
Volgo. From Volgo it flows southeastward in a fairly deep, ter- 
raced trench. Past the town of Rzhev the Volga turns northeast- 
ward and flows by Kalinin (formerly Tver’) into the huge Ry- 
binskoye Vodokhranilishche (Rybinsk Reservoir). This upper 
part traverses a broad, level, and often swampy basin, bounded 
by low, morainic hills. From the Rybinsk Reservoir, the river 
follows a southeasterly course, past Gor'kiy and the Oka (q.v.) 
confluence, into the Kuybyshevskoye Vodokhranilishche (Kuyby- 
shev Reservoir), where it is joined by its largest tributary, the 
Kama River (q.v.), itself 1,261 mi. (2,030 km.) long and draining 
about two-fifths of the Volga Basin. 

After this junction the Volga’s general direction is southward to 
the Zhiguli Mountains, There it makes a sharp loop, the Samars- 
kaya Luka (Samara Bend), around the eastern end of the moun- 
tains, and then assumes a southwesterly course as far as Volgograd 
(formerly Stalingrad). The whole length of the Volga from the 
Oka confluence to Volgograd is characterized by a high, steep right 
bank, rising several hundred feet in places, and by a low, broad 
floodplain on the left bank. Below Volgograd the river again 
turns southeastward to reach the northern end of the Caspian Sea. 
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In this lower course the Volga is paralleled by its major distribu- 
tary, the Akhtuba, and the wide floodplain between them is crossed 
by innumerable interconnecting channels, old cutoff courses, and 
oxbow lakes. The Volga and Akhtuba enter the Caspian by a vast 
and complex delta, which begins about 100 mi. (160 km.) from 
the river mouth and covers more than 5,000 sq.mi. (13,000 sq.km.). 
In 1954 the level of the Caspian was 92 ft. (28 m.) below sea level. 
Based on this measurement, the total fall of the Volga from Lake 
Vselug, at 673 ft. (205 m.) above sea level, to the Caspian was 
765 ft. (233 m.), approximately 1 ft. in 15,800. The rate of cur- 
rent is thus very slow. 

Other major tributaries include the Sura, 537 mi. (864 km.), on 
the right. On the left are the Vetluga, 533 mi, (858 km.); 
Bol'shoy Irgiz, 411 mi. (662 km.); Mologa, 276 mi. (444 km.); 
and Samara, 357 mi. (575 km.). Below Kamyshin, in the dry 
steppe, the Volga receives no tributaries of any significance. 

Water Utilization.—The outstanding feature of the Volga is 
its series of barrages and reservoirs, the largest and most impres- 
sive in the world. A small dam has existed on its headwaters just 
below Lake Volgo since 1843, but the first large hydroelectric 
power barrages were built in the 1930s on the Upper Volga at 
Ivan'kovo and Uglich, north of Moscow. The Ivan'kovskoye 
Vodokhranilishche (Ivan'kovo Reservoir) is 34 mi. (55 km.) long 
and covers 126 sq.mi. (326 sq.km.) ; that of Uglich covers 85 sq.mi. 

(220 sq.km.). The Rybinsk Reservoir, completed in 1941, was 
then the largest man-made lake in the world, flooding more than 
1,850 sq.mi. (4,791 sq.km.) and causing the relocation of hundreds 
of villages. At Yaroslavl’, just below Rybinsk, the Volga enters 
the Gor'kovskoye Vodokhranilishche (Gor'kiy Reservoir), nearly 
250 mi. (400 km.) above its barrage at Gorodets. In places the 
reservoir, which covers 656 sq.mi. (1,699 sq.km.), is up to 20 mi, 
(32 km.) across, The Kuybyshev Reservoir, dammed at Zhigu- 
.levsk, was completed in 1957. It is the largest of all, drowning 
2,300 sq.mi. (5,957 sq.km.) and extending upstream about 370 mi. 
(595 km.) from the dam; its greatest width is about 25 mi. (40 
km.) and its power station has a capacity of 2,300,000 kw. The 
Volgograd Dam (Dam of the 22nd Party Congress) and its 2,560,- 
000-kw. power station were finished in 1960; the reservoir, also 
about 370 mi. long, covers 1,216 sq.mi. (3,150 sq.km.). A further 
barrage was built in 1954 on the Kama at Perm’. 

In the 1960s other dams were completed at Vol'sk, just 
above Saratov on the Volga, and at Votkinsk on the Kama. Two 
more were planned, at Cheboksary on the Volga and on the lower 
Kama. When the entire cascade is complete, the Volga will vir- 
tually cease to exist as a river, except for its extreme upper and 
lower courses, since each reservoir will extend back as far as the 
next barrage above. 

Regime.—The building of reservoirs has affected the entire 
river regime and has leveled outflow over the year. The effect of 
the great spring maximum flow (since snow is the major source 
of water supply), which in the past caused widespread flooding, 
has been drastically diminished. In April 1936 the height of water 
at Yaroslavl’ was 30 ft. (10 m.) above normal; in April 1942, after 
the Rybinsk Reservoir was constructed, the height was 10 ft. 
Over the period 1877-1935, more than 60% of the annual flow at 
Yaroslavl’ came in spring; during the same season in 1941—48, the 
figure was 30%. Similarly the characteristic summer low water 
has been greatly modified. Summer flow at Yaroslavl’ was for- 
merly 11% of the yearly total; it is now 15%. Shoals and sand- 
banks that hampered navigation for centuries have been drowned, 
and the Volga is navigable for seagoing craft to Kalinin and small 
boats can reach Lake Vselug. 

The average annual flow at Volgograd, before the building of 
the cascade, was 287,815 cu.ft. (8,150 cu.m.) per sec., at the mouth 
282,500 cu.ft. (8,000 cu.m.), the difference representing loss by 
evaporation in the lower course. Because much water from the 
reservoirs is used for irrigation, and as evaporation losses from 
the large water surfaces are high, the discharge of the Volga has 
been diminished. This is probably a significant contributory fac- 
tor to the falling level of the Caspian Sea. 

The Volga starts to freeze in its upper reaches in November. 
Freezing is complete by the end of November in the north and by 


VOLGA-BALTIC WATERWAY a 1 


mid-December in the lower course of the basin. The ice begins 
break up in mid-March at Astrakhan', and by mid-April ice fos. 
are moving along the whole length of the river. The ice jams that 
formerly occurred and caused flooding no longer affect the stretches 
where reservoirs have been completed. j 

History.—Russian settlement early penetrated the northwest. 
ern part of its basin, and in the area between the Volga and Oka 
and in the Valdai Hills some of the most powerful princedoms of 
Kievan Rus had developed by the 12th century—at Rostoy. 
Veliki, Vladimir, Suzdal’, and Moscow. Important centres were 
established on the Volga itself at Tver’, Uglich, Yaroslavl’, and, 
after 1221, at Nizhni Novgorod (now Gor'kiy), which at the stra 
tegic Volga-Oka confluence represented the lowest centre of Rus 
sian power on the river, Considerable trade took place between 
the Russians of the Upper Volga Basin and the Bulgars living 
around the Volga-Kama confluence who supplied grain. . After the 
Tatar invasion of the 13th century, the Volga replaced the Dnieper 
(Dnepr) as the main trade route of Russia, and a large volume of 
river trade was conducted between Muscovy and the Tatars of the 
Golden Horde and so to Central Asia. The main Tatar cities were 
on the Volga, at Sarai on the lower course and at Kazan. 

When Muscovy began to assert its power against.the Tatars, tht 
Volga formed the axis of its advance. In 1552 Ivan the Terrible 
sailed his army down the Volga to besiege and capture Kazan. By 
1556 he had captured Astrakhan’ in the delta and the whole Volga 
routeway was in Russian hands. Fortress towns were set up to 
hold the route, at Samara (now Kuybyshev) in 1586, at Tsaritsyn 
(now Volgograd) in 1589, at Saratov in 1590, at Simbirsk (now 
Ul'yanovsk) in 1648, and at Dmitriyevsk (now Kamyshin) in 
1697. The conquest of the Volga led to increased use of the river 
for trade, not only via the Caspian with Central Asia but also via 
the Kama with the Urals and Siberia. This commercial value re 
mained and the Nizhni Novgorod annual fair, started in 1817, was 
one of the main centres of exchange between Europe and Asia. 

Navigation and Canalization.—The value of the Volga sys- 
tem of waterways has been greatly enhanced in Soviet times by the 
construction of canals. The Moscow Canal (q.v.), built in 1932- 
37 between Ivan'kovo and Moscow, gave direct access to the capi. 
tal for the largest craft using the river. The Volga-Don Canal 
(q.v.), completed in 1952, was even more significant, for it opene 
the whole system to seagoing ships and formed a direct link be 
tween the Volga and the Donets Basin (Donetskiy Basseyn; Don- 
bass) industrial area. The Upper Volga had been joined to M 
Baltic as early as the reign of Peter the Great by the Tikhvinskiy 
Kanal (Tikhvin Canal) and later by the Mariinsk Waterway. 
reconstruction of the Mariinsk system as the Volga-Baltic Watet 
way (g.v.) during the 1960s completed the connection for se 
going ships between the Volga and all the seas surrounding Ei 
ropean Russia. 

The major freights carried on the system are timber (usually 
in huge rafts), petroleum, and building materials (stone, bricks, 
gravel, sand, etc.). Of lesser importance are coal, grain, 
metals, including scrap. Regular passenger services ply along 
Volga and Kama, making increasing use of fast hydroplanes. | The 
river has a highly developed fishing industry, “especially for 
sturgeon. st k 

See also references under “Volga” in the Index. (R. A. FJ 

VOLGA-BALTIC WATERWAY (formerly MARUNSÉ | 
WATERWAY), a series of canals and rivers in the U.S.S.R. linking | 
the Volga River with the Baltic Sea. The route from Leningt 
follows the Neva River, the Lake Ladoga (Ladozhskoye Ozero; 
bypass canals, the Svir’ River, the Onezhskiy Obvodnyy ™ 
(the Lake Onega bypass canal), the Vytegra River, the Mariinsk 
Canal, the Kovzha River, the Beloozérskiy Kanal (Beloze? 
Canal; the Lake Beloye bypass canal), and the Sheksna Rivet 4 
which flows into the Rybinskoye Vodokhranilishche (Rybinsk | 
Reservoir) on the Volga. The total length is 701 mi. (1,128 km 
The river sections are all canalized. | 

In 1790-1810 the Mariinsk Canal joining’ the Vytegra 9 | 
Kovzha rivers was constructed. During the 19th century various 
improvements were undertaken. The Lake Beloye bypass © d 
was constructed in 1846 and the Lake Onega bypass in 1852, andi 
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in 1882-86 the Mariinsk Canal itself was replaced by the larger 
New Mariinsk Canal, with fewer locks. Further improvements 
were carried out in the 1890s. The White Sea-Baltic Canal (see 
Wuite SEA-BALTIC WATERWAY) from Lake Onega to the White 
Sea (Beloye More), and the Volga-Don Canal (g.v.), completed 
in 1933 and 1952, respectively, made the Mariinsk system the key 
link in a system of waterways connecting all the seas surrounding 
European Russia. But while the new canals and the Volga could 
take seagoing ships up to 18 ft. (5.5 m.) draft, the Mariinsk sys- 
tem had a maximum of 6 ft. draft and maximum lock dimensions 
of 200 ft. by 30 ft. (61 m. by 9 m.). This necessitated transship- 
ment at the terminal ports of Vytegra and Cherepovets. More- 
over, there were no fewer than 40 locks, which made passage very 
slow and more costly than the railway. 

Complete reconstruction was undertaken in the early 1960s to 
bring the system up to the standard of the other canals. The new 
system was opened to traffic in June 1964. Locks had been re- 
duced to nine, of steel and concrete and operated automatically. 
Traveling time was cut by five to ten days, and the waterway 
could handle vessels carrying 2,700 tons of freight (the old maxi- 
mum was 700 tons). Three new reservoirs had been constructed 
on the Vytegra and one on the Sheksna. 

See V. Y. Rom, “The Volga-Baltic Waterway,” in Soviet Geography 
(Nov. 1961). (R. A. F.) 

VOLGA-DON CANAL (Vorco-Dowskov KANAL) lies in 
the Volgograd (formerly Stalingrad) Oblast’ of the Russian 
S.F.S.R., U.S.S.R., and joins the Volga and Don rivers near the 
point of their closest approach to each other. Projects to link the 
two rivers date back several centuries. Peter the Great in 1697 
actually began a canal between Kamyshin on the Volga and the 
Ilovlya River, a tributary of the Don, but the work came to noth- 
ing. Although that route was resurveyed in 1766 and proposals 
were made in the 19th and early 20th centuries, it was not until 
after World War II that the canal was started in earnest. Work 
began in 1950, and the canal was opened to traffic in July 1952. 

As part of the scheme the Don was. dammed at Tsimlyanskiy 
(Tsymlyansk) to create the giant, 112-mi.long Tsimlyanskoye 
Vodokhranilishche (Tsymlyansk Reservoir). The canal itself runs 
from Kalach on the east shore of the reservoir to Krasnoarmeysk 
on the Volga, immediately south of Volgograd, and is 63 mi. (101 
km.) long. From the Don the canal passes through four locks 
and two reservoirs (Karpovskoye and Bereslavkoye) to reach the 
Varvarovskoye Vodokhranilishche (Varvarovka Reservoir) on the 
summit level, 144 ft. (44 m.) above the Don. Thence it descends 
289 ft. (88 m.) to the Volga by a staircase of nine locks. The 
three reservoirs make up 28 mi, of its length. The canal can take 
the largest river craft and smaller seagoing ships, thus opening up 
to the sea the whole Volga-Kama-Caspian system of waterways, 
which carries two-thirds of the river freight of the U.S.S.R. The 
principal cargoes are timber from the Volga to the Don and coal 
from the Donets Basin (Donetskiy Basseyn; Donbass) in the op- 
posite direction. Modern river ports have been constructed at 
either terminus. See also Don; VOLGA. (R. A. F.) 

VOLGOGRAD (Sratincrap until 1961) Oblast’ of the Rus- 
sian Soviet Federated Socialist Republic, U.S.S.R., lies in the lower 
Volga region and covers an area of 44,054 sq.mi. Pop. (1959) 
1,853,928. Both the Volga and Don cross the oblast. The Volga 
there has no significant tributaries, but below Volgograd its course 
is paralleled by its main distributary, the Akhtuba, with a broad 
flood plain of innumerable old courses and cut-off lakes in between. 
The northern part of the oblast is drained by tributaries of the 
Don, notably the Khoper, Buzuluk, Medveditsa and Ilovlya. 
Within the oblast are parts of the Tsymlyansk reservoir on the 
Don and the Volga reservoir (Volzhskoye Vodokhranilishche) on 
the Volga. The Volga is flanked on the west by the Volga Uplands, 
Which reach 1,178 ft. in the north. South of Volgograd the line 
of the upland is continued as the Yergeni. West of the Khoper and 
Don are further low uplands which represent the extreme south- 
eastern extension of the Central Russian Upland. Between the 
uplands and again east of the Volga are level plains. The climate 
is dry and continental; the annual rainfall varies from 14 in. in 
the west to 12 in. in the east and is irregular, with frequent 
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droughts. Summers are hot, with July average temperatures about 
75° F. In early summer scorching sukhovei winds are common. 
January temperatures average about 15°. Most of the oblast lies 
in the dry steppe zone, with a natural vegetation of grass and some 
sage on chernozem soils, and has almost all been plowed. This 
has given rise to severe soil erosion and gullying, especially on the 
uplands. Saline soils are common, particularly in the Trans-Volga 
(Zavolzhye) and the south. Forests occur only as groves on the 
flood plains; shelter belts have been planted round the Tsymlyansk 
reservoir. 

More than half the population are urban dwellers living in 13 
towns and 24 urban districts; over half of these live in the admin- 
istrative centre of Volgograd. Other towns are small, the largest 
being Kamyshin (56,511), a river port on the Volga, and Volzhski 
(66,965), an entirely new town built across the Volga from Volgo- 
grad in connection with the barrage. The bulk of the population 
lives along the rivers and in the northern lowland. Industry is 
largely concentrated in Volgograd, the other towns being chiefly 
concerned with processing agricultural products. Petroleum is 
obtained in the extreme north round Bakhmet'yevka and Zhirnovsk 
and at Frolovo, northwest of Volgograd, where it occurs together 
with natural gas. China clays are widespread, as are building sands 
and glass sands. Salt is obtained from Lake El'ton in the Trans- 
Volga. 

Agriculture is of great importance, but it suffers severely from 
the climatic conditions and soil erosion. Irrigation was developed 
in the Volga-Akhtuba flood plain and in the neighbourhood of 
the Tsymlyansk reservoir. The waters of the Volgograd reservoir 
were also intended to serve this purpose. The chief crop is wheat, 
mostly spring wheat, but there is winter wheat also. Millet, maize 
(corn) and sunflowers are widely grown, while the oblast is part 
of the main area for mustard in the U.S.S.R. Along the Volga 
uplands north of Volgograd, market gardening (especially fruit, 
melons and other vegetables) and dairying are well developed. In 
the south and the Trans-Volga cattle and sheep rearing is im- 
portant. 

The region was occupied in the 5th century by the Finno-Turkic 
Bulgars, who were in the 10th century driven northward by the 
Khazars. Later it formed part of the empire of the Tatar Golden 
Horde, one section of which was incorporated in the khanate of 
Astrakhan. The Russians in 1557 conquered Astrakhan and in 
1589 erected the fort of Tsaritsyn (the present Volgograd), but 
the real absorption of the region into Russia involved a century 
of struggle with the nomads of the Volga. In the reign of Cather- 
ine II, the Russian peasants, Cossacks and dissatisfied native tribes 
rebelled (1773-75) under the leadership of E, I. Pugachev. After 
the 1917 revolution there was much disorder in the region before 
it was pacified. It was formerly a krai (territory) containing 
Kalmyk Autonomous Oblast’ until it was created Stalingrad Oblast’ 
in 1936. The Germans occupied part of the area during World 
War II. (R. A. F.) 

VOLGOGRAD (Tsarirsyn until 1925 and SrALINGRAD until 
1961), a city and oblast centre of the Russian Soviet Federated 
Socialist Republic, U.S.S.R., stands on the high right bank of the 
Volga, where its course makes a bend from south-southwest to 
southeast, 580 mi. E. of Moscow. Pop. (1959) 592,382. Tsari- 
tsyn was established in 1589, soon after the Russian conquest of 
the banks of the Volga, as a fortress to protect the newly acquired 
lands. It soon became a major transshipment point for goods 
portaged across the narrow neck of land which there-separates the 
Volga and Don. Suleiman the Magnificent and Peter the Great 
both planned to link the rivers by a canal. In 1918, during the 
Civil War, a major engagement was fought there between the 
Red and the White armies, which prevented the forces of Adm. 
A. V. Kolchak and Gen. A. I. Denikin from joining up. The town 
was named Stalingrad after J. V. Stalin, who organized its defense. 
One of the decisive battles of World War II took place there, 
when the Germans, at the limit of their advance, attempted, from 
Aug. 1942 to Feb. 1943 to capture the town and cross the Volga. 
After bitter fighting in Stalingrad itself, which reduced the city 
to rubble, the German salient was cut off and an entire army group 
of 350,000 men annihilated. In 1943 a sword of honour was pre- 
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sented to the “steel-hearted citizens of Stalingrad” by King George 
VI in token of the homage of the British people. Rebuilt and 
repopulated after the war, the town’s importance greatly increased 
by the opening (1952) of the Volga-Don canal, immediately to the 
south, and by the completion (1960) of the giant barrage and 
2,500,000-kw. hydroelectric station on the Volga immediately to 
the north, 

Following the denunciation of Stalin, the town was renamed 
Volgograd in 1961. The modern city and its suburbs extend 
for nearly 40 mi. along the Volga. Its industries include met- 
allurgy, with the “Red October” steel plant and engineering 
works, producing tractors, excavators, petroleum equipment and 
steel cables. There is a large shipyard. Sawmilling and timber- 
working use logs rafted down the'Volga. Building materials pro- 
duced include cement, ferroconcrete items, bricks, tiles and fire- 
proof materials. Agricultural products of the region provide the 
raw material for leather and footwear, clothing, canning, jam 
making, flour milling, brewing, distilling, butter- and fat-making 
industries. Natural gas, exploited locally from 1953, and by- 
products from the oil refinery built in 1957 serve as the basis for 
a new but rapidly growing chemical industry. Railways link 
Volgograd to Moscow, Saratov, Astrakhan, Krasnodar and the 
Donets Basin. There are institutes of medicine, civil engineering, 
teaching, mechanics and municipal economics in the city. 

(R. A. F.) 

VOLHYNIA (Pol, Wotyn), an area of northwestern Ukraine, 
bounded north by Belorussia, west by Poland, south by Podolia, 
and east by the eastern boundary of the present Zhitomir Prov- 
ince. It is a plain washed by the southern tributaries of the 
Pripyat River (Turya, Stokhod, Styr’, Goryn’, Sluch’, and 
Ubort’); its northern part is covered by forests, the rest by agri- 
culturally fertile soil. From the end of the 10th century to the 
start of the 14th, Volhynia was the seat of Russian principalities, 
being occasionally subdivided between the principalities of Vladi- 
mir-Volynskiy and of Lutsk and occasionally united with Halich 

(Galicia). Having been annexed to Lithuania later in the 14th 
century, it was incorporated with lands of the Polish crown in 
1569. After the partition of Poland at the end of the 18th cen- 
tury, Volhynia became a Russian gubernya; but more than half 
of it returned to Poland after World War I, to form a province 
with its chief town at Luck (Lutsk); the population was mainly 
Ukrainian (Orthodox). After World War II Volhynia became 
part of the Ukrainian S.S.R. and was divided into three provinces: 
Volyn (with chief town at Lutsk), Rovno, and Zhitomir. 
(K. Sm.) 

VOLKHOV, a river of the U.S.S.R., is 142 mi. (228 km.) 
long and drains a basin of 30,977 sq.mi. (80,231 sq.km.). It is 
the outlet for Lake Il'men', whence it flows in a very direct course 
to the north-northeast into Lake Ladoga. For the most part the 
Volkhov flows between low banks in a broad, swampy floodplain. 
Its width varies from 200 to 700 yd. (183-640 m.). At its mouth 
there is a sandbar, but the river is navigable for small craft. 
Freeze-up lasts from mid-November to mid-April. Average an- 
nual discharge is 20,483 cu.ft. (580 cu.m.) per sec., with a very 
large spring maximum and a secondary peak of flow in late autumn. 

The ancient town of Novgorod stands on the Volkhov just below 
Lake Il'men', and the river in early times was one of the most im- 
portant routeways of Russia, part of the "water road" between 
the Baltic and Byzantium. In the 18th century its mouth was 
linked to the Neva River by a lateral canal along the shore of 
Lake Ladoga. 

The first hydroelectric station in the U.S.S.R. was built on the 
river at Volkhov town (1926), with a capacity of 66,000 kw. 
The reservoir so formed drowned rapids in the river and greatly 
facilitated navigation. (R. A. F.) 

VOLKLINGEN, a town of West Germany in the Saarland, 
Federal Republic of Germany, in the middle valley of the Saar 
River, is 7 mi. (11 km.) WNW of Saarbrücken. Pop. (1961) 
42,644, It is a mining and industrial centre, with the greatest 
iron- and steelmaking works in the Saar region. There are also 
sawmills and coking plants. The town was mentioned in a docu- 


ment of A.D. 822. (O.-A. G.) 
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‘body in the U.S. The International Volleyball federation was or 


VOLLEYBALL, a game between two teams of players i 
which a large inflated ball, 26 or 27 in. in circumference, is batte 
(*volleyed") back and forth across a net, without touching the 
ground. The game was originated in the United States in 1895 
by William G. Morgan while he was physical director at the Young 
Men's Christian association of Holyoke, Mass. Designed as ay 
indoor sport for businessmen who found James Naismith’s ney 
game of basketball too vigorous, it soon proved to have wide, 
peal and was introduced into schools, playgrounds and other or. 
ganizations in the U.S. and foreign countries. World Wars I and 
II also helped popularize it. z 

The first rules for the game were written by Morgan and printed 
in the first edition of the Handbook of the Athletic League of 
the Y.M.C.A.s of North America (1897). In 1916 rules were jg 
sued jointly by the Y.M.C.A. and the National Collegiate Athletic 
association in the Spalding Blue Cover series. 
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In 1922 the firs 
national U.S. tournament was conducted by the Brooklyn Central 
Y.M.C.A. of New York. 

The United States Volleyball association (U.S.V.B.A.) wa 
formed in 1928 and was recognized as the rules-making overt 


ganized in 1947. World volleyball championships (for men in 
Prague, Czechoslovakia, 1949; for men and women in Moscow, 
1952; and in Paris, 1956) did much to standardize and unify play 
ing rules and officiating. In 1957 volleyball was accepted by 
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International Olympic committee as one of the approved sports for 
Olympic competition and was included in the games at Tokyo in 
1964. 

The Game.—Volleyball can be played indoors or outside, re- 
quires a minimum of space and equipment and can be played by 
both sexes. The following description is based on the official game 
as defined in the U.S.V.B.A. rules (the International rules differ 
only in minor details). 

The game is played on a smooth surface on a court 30 ft. wide 
by 60 ft. long, clearly marked with 2-in, lines. (The lines are 
placed within the court.) A centre line divides the court into two 
30 x 30 ft. spaces, one of which is selected by or assigned to each 
of the two competing teams. Players may step on but not beyond 
the centre line, A line 73 ft. from and parallel to the centre line 
is marked in each half of the court to indicate the point in front 
of which a back court player may not stand to drive the ball over 
the net with great power, (In official U.S.V.B.A. games the drive, 
"spike" or “kill” may be performed by players only when they are 
in the three forward positions. In many recreational games this 
rule need not apply and the line is therefore omitted from the 
court.) A tightly stretched net, 3 ft. wide and 32 ft. long, is 
placed across the court exactly above the centre line; official 
heights are 8 ft. for men, 7 ft. 6 in. for women and high school 
students and 7 ft. for younger players. A 2-in. vertical tape marker 
should be placed across the full width of the net directly above 
each side boundary line of the court. These markers enable the 
officials to determine whether served or played balls are legal. 

A minimum space 6 ft. wide around the entire court is needed 
to permit freedom of action, eliminate hazards from obstructions 
and allow space for net support posts and the referee's stand. 
There should be a clear area above the court at least 20 ft. high 
to permit the ball to be served or received by a team and played 
across the net without obstruction. 

U.S.V.B.A. rules stipulate that the ball should be spherical and 
have a rubber bladder with a 12-piece laceless leather case or a 
rubber case, weigh not less than 9 nor more than 10 oz., be inflated 
to a pressure of not less than 7 nor more than 8 lb. if leather cased 
or not less than 5 nor more than 7 lb. if rubber cased. It should 
be balanced to provide smooth flight through the air. 

A team consists of six players who take general positions in two 
rows, Positions in the row closer to and facing the net are left 
forward, centre forward and right forward, Positions of the sec- 
ond row of players are left back, centre back and right back. (In 
recreational games where there are more than six on a team, players 
may be arranged in three rows.) At the start of a match the two 
team captains draw lots for choice of serve or court. Play is 
started when the right back of the serving team steps outside his 
back line and bats the ball with a hand, fist or arm over the net 
into the opponents’ half of the court. The opponents must receive 
the ball and return it across the net in a series of not more than 
three contacts with the ball. The ball must not touch the floor, 
and a player may not touch the ball twice in succession. (This 
means that the ball may be returned by a single player or may be 
played by two or three players in the process of returning it.) 
A player continues to serve until his team makes an error, com- 
mits a foul or completes a game. When the service changes (“side 
out”) the receiving team becomes the serving team and its players 
rotate clockwise one position; the right forward shifting to the 
right back position and then serving from any place behind the rear 
line, Only the serving team can score, points being awarded for 
errors and fouls of the receiving team such as hitting the ball out 
of bounds, failing to return the ball, etc. No point is awarded 
when “side out" is declared. Only one point at a time is scored 
for a successful play. 

A game is won by the team that first scores 15 points or has 
Scored the most points after 8 min. of play, whichever occurs first, 
Provided the winning team is ahead by 2 or more points. Af a 
winner has not been determined at the end of 8 min., play continues 
regardless of time until a 2-point lead has been gained by one team. 

match is two games out of three. 


BibriocnAPRY.—Ofücial Volleyball Guide, published annually by 
.V.B.A, contains the official rules for the U.S. and Canada, notes 
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on International rules that differ and articles on the game, The Division 
for Girls and Women's Sports of the American Association for Health, 
Physical Education and Recreation publishes Volleyball Guide biannu- 
ally. Both include bibliographies and lists of audio-visual teaching aids. 
(H. T. Fo.) 

VOLNEY, CONSTANTIN FRANCOIS CHASSE- 
BOEUF, Comte pe (1757-1820), French intellectual republican 
and savant, whose Les Ruines, ou méditations sur les révolutions 
des empires (1791) epitomized the rationalist historical and po- 
litical thought of the 18th century. He was born at Craon, near 
Laval, on Feb. 3, 1757, the son of a lawyer. As a student in Paris 
he frequented the salon of Anne Cathérine, widow of C. A. Hel- 
vétius, and knew the baron d’Holbach and Benjamin Franklin. He 
traveled in Egypt and Syria (December 1782-April 1785), pub- 
lishing Voyage en Syrie et en Égypte, 2 vol., in 1787 (ed. by 
J. Gaulmier, 1959) and the pro-Russian Considérations sur la 
guerre actuelle des Turcs in 1788. In November 1788 he started 
a periodical, La sentinelle du peuple, designed to influence the 
Breton third estate. A member of the Estates-General and of the 
Constituent Assembly (1789-91), in 1792 he bought an estate in 
Corsica and planned intense cultivation. While visiting Paris in 
1793 he was, as a Girondist, imprisoned during the terror. Pro- 
fessor of history at the new École Normale at Paris (1794), he 
sailed for the United States in 1795, receiving a warm welcome 
from George Washington. But the new president, John Adams, 
denounced him in 1798 as a secret agent for the recovery by France 
of Louisiana, and he had to return home. He published Tableau: 
du climat et du sol des Etats-Unis in 1803. Although a senator 
under Napoleon, and created comte d'empire (1808), he opposed 
the empire. Louis XVIII made him a peer of France in June 1814. 
He died in Paris on April 25, 1820. 

BisLrocRAPHY,—A. Mathiez, “Lettres de Volney à la Revelliére- 
Lépeaux (1795-1798)," Annales Révolutionmaires, vol. iii (1910); 
G. Chinard, Volney et l'Amérique (1923) ; J. Gaulmier, L'idéologue 
Volney (1757-1820) (1951), Un grand témoin de la révolution et de 
l'empire: Volney (1959). (Pr. Gu.) 

VOLOGAESES (Votocases; Parthian wigs), a common Tra- 
nian name, particularly of five kings of the Parthian (Arsacid) 
dynasty of Persia. 

Votocagses I (reigned A.D. 51/52-79/80) was the son of 
Vonones II by a Greek concubine. He gave the kingdom of Media 
Atropatene to his brother Pacorus and occupied Armenia for an- 
other brother, Tiridates. This led to a long war with the Romans 
(54-63) under the command of Corbulo (q.v.). The power of 
Vologaeses was weakened by an attack by the nomadic Dahae and 
Sacae, a rebellion of the Hyrcanians, and the usurpation of his son 
Vardanes II. At last a peace was concluded by which Tiridates 
was acknowledged as king of Armenia but had to become a vassal 
of the Romans; from that time an Arsacid dynasty ruled in Arme- 
nia under Roman supremacy. Vologaeses was satisfied with this 
result and honoured the memory of Nero, though he stood in good 
relations also with Vespasian, to whom he offered an army of 
40,000 archers in the war against Vitellius. Soon afterward the 
Alani invaded Media and Armenia; Vologaeses applied in vain for 
help to Vespasian. It appears that the Persian losses in the East 
also could not be repaired; Hyrcania remained independent. 

Vologaeses I died in 79/80. His reign is marked by a decided 
reaction against hellenism; he built Vologesias or Vologaesocerta 
(wlskrt) in the neighbourhood of Ctesiphon with the intention of 
drawing to this new town the inhabitants and trade of the Greek 
city Seleucia on the Tigris. j 

VorocaEsEs II (105/106?-147) appears in history in 105/106 
as one of the rival claimants to the throne of the Parthian king 
Pacorus II. He seems to have been able to persist in this claim 
throughout the reign of Osroes, on whose death in 128/129 the 
greater part at least of the succession was secured to him. He 
maintained himself against another rival, Mithradates IV, and 
died in 147. t 

VoLocAEsEs III (reigned 148-192). Under him the unity of 
the empire was restored, but he was attacked by the Romans un- 
der Marcus Aurelius and Verus (162-165). In this war Seleucia 
was destroyed and the palace of Ctesiphon burned down by Avidius 
Cassius (164); the Romans even advanced into Media. In the 
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peace, northwestern Mesopotamia was ceded to the Romans. 
Vologaeses III may be the king Valgash of the Parsee tradition 
(preserved in the Zoroastrian “encyclopaedia,” the Denkart), who 
gathered the writings of Zoroaster. 

VoLocaEsEs IV (reigned 191-208/209) first appears in 191 as 
a rebel against Vologaeses III, whom he succeeded in 192. He 
was attacked in 195 and again in 197/198-202 by Septimius 
Severus, who advanced into Mesopotamia, occupied Nisibis, and 
plundered Ctesiphon, but attempted in vain to conquer the frontier 
fortress of Hatra. 

Vo ocaEses V (208/209-228/229) succeeded his father, Volo- 
gaeses IV, in 207/208. Soon after his accession his brother 
Artabanus V rebelled against him and became master of the 
greater part of the empire. But Vologaeses V maintained himself 
in part of Babylonia; his dated coins reach down to A.D. 228-229. 

See also PERSIAN HISTORY. 

See Cambridge Ancient History, vol. x (1934), vol. xi (1954), vol. xii 
(1956) ; B. Simonetta, “Vologese V, Artabano V € Artavasde," Numis- 
matica 19 (1953). (R. N. F.) 

VOLOGDA, an oblast of the Russian Soviet Federated So- 
cialist Republic, U.S.S.R., was created in 1937. Area 56,293 
sq.mi. (145,800 sq.km.). Pop. (1959) 1,307,531. The oblast 
consists of alternating broad river basins and morainic hills. The 
western third is drained by tributaries of the upper Volga River, 
notably the Sheksna and Suda. The east belongs to the Northern 
Dvina Basin, draining to it chiefly by the Sukhona, In the extreme 
northwest a small area drains directly to Lake Onega, the southern 
shore of which is in the oblast. Other significant lakes are Beloye, 
Kubenskoye, Vozhe, and, in the south, part of the giant Rybinsk 
Reservoir. In the west is the line of terminal moraines forming 
the Megra and Andoma uplands, up to 955 ft. (291 m.). Between 
Lake Beloye and the Rybinsk Reservoir is the Andoga Ridge, in 
the north centre the Konosha Uplands, and in the east the 
Severnyye Uvaly (the Northern Rise), which reaches 965 ft. The 
entire oblast lies in the zone of boreal taiga forest, dominated by 
spruce, pine, and birch and with fir and larch, especially in the 
east. In the south, deciduous species, such as lime, are met, and 
oak occasionally appears in valleys. The lowlands have extensive 
swamps, mostly peat bog, but including also reed and grass marsh. 
Broad floodplain meadows flank the rivers. Soils are generally 
podsols developed on boulder clay. 

Of the 1959 population, only 452,896 (35%) were urban dwell- 
ers, living in 15 towns and 11 urban districts. The largest are 
Vologda (g.v.) itself, Cherepovets (92,356) on the Rybinsk Res- 
ervoir, and Velikiy Ustyug. In urban and rural areas alike the 
economy is dominated by the timber industry. Sawmilling centres 
line the railways and rivers. Much of the timber cut is rafted by 
the Dvina north to Archangel or south by the Volga. Pulp and 
paper are made in the twin towns of Sokol and Sukhona near 
Vologda, veneer at Velikiy Ustyug. Other industry consists chiefly 
of metallurgy at Cherepovets, engineering at Vologda, glassmaking, 
and flax processing. Much peat is cut for fuel. Agriculture, 
mainly in the south, is dominated by dairying and flax growing. 
Fodder crops, including rotation grass, occupy much of the arable 
land, and the chief grains are rye and oats. (R. A. F.) 

VOLOGDA, a town and oblast centre of the Russian S.F.S.R., 
U.S.S.R., stands on the Vologda River about 20 mi. (32 km.) 
above its confluence with the Sukhona. Pop. (1959) 139,137. 
The town was founded by Novgorod traders at a point controlling 
the important portages between the Volga and Northern Dvina 
basins. First documentary reference to it dates from 1147, when 
a monastery was established there. The location, especially in re- 
lation to the fur trade of the Dvina Basin, brought early impor- 
tance to Vologda, and this was enhanced by its northerly location 

and its freedom from Tatar onslaughts. In the 14th-century strug- 
gle for power between Moscow and Novgorod, it several times 
changed hands, coming finally under Moscow's control in 1478. 
The ruins of its fortifications survived until the 19th century. The 
town's position on the route between Moscow and Archangel 
prolonged its trading significance until the founding of St. Peters- 
burg in the early 18th century. Thereafter it declined into in- 
significance, though it was made.a seat of provincial government. 
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The town revived in the 19th century with the steady growth of 
the timber industry of the area and with the coming of the rail 
way from Moscow in 1872. In 1898 the railway was continued ty 
Archangel, and in 1906 Vologda was linked by rail west tog 
Petersburg and east to Vyatka (now Kirov). This location atthe 
crossing of north-south and east-west trunk railways, as well a 
at the head of navigation on the Dvina system, has made modem 
Vologda one of the major junctions and transshipment centres of 
northern Russia. The town is an important focus of the timber 
industry, including furniture making. The satellite town of Sokol. 
has a large pulp and paper mill. Machinery for timber workingis 
produced, and there are ship and locomotive repair yards, Linen, 
reinforced concrete, footwear, and foodstuffs are also manufac 
tured. The town has a pedagogic institute. (R. AVE) 

VOLOS, a seaport of Greece, on the east coast of Thessaly, in 
the nomos (department) of Magnesia, at the head of the Gulf of | 
Volos (Pagasitikos Kolpos). Pop. (1961) 49,221. It is the capi 
tal of the nomos and of the eparchy of Volos, and the seat of the 
bishop of Demetrias. Connected by rail with the main Athens 
Salonika line at Larissa, it is the port from which the various 
products of the Thessalian plain are shipped, including cereals 
wine, cotton, chromite, tobacco, olives, and olive oil. 

The old town of Ano Volos, standing on a spur of Mt. Pelionjis 
the site of the ancient Iolcus. The modern town is built alon 
the coast. Many remains of ancient habitation have been found 
in the district, from the Neolithic Age (at Dhimini and Sesklo) 
to the Mycenaean, Classical, and Hellenistic periods. About two 
miles (four kilometres) to the south lie the ruins of Papst, 
which gave its name to the gulf, Jason and the Argonauts at 
said to have sailed from here (or else from Iolcus), and it flou 
ished in the 4th century B.C. under the tyrants of Pherae. Itsinr 
portance was eclipsed when Demetrius Poliorcetes founded jut 
north of it in 293 B.c. the new town of Demetrias, which, as ont 
of the “fetters of Greece,” was a favourite residence of the Mace: 
donian kings, until it passed to the Romans in 169 s.c. Demetras 
was a prosperous port and bishopric in the Byzantine Empirejand 
survived destruction by Arab pirates in 902. 1 

During the Greek War of Independence the Greeks of Zagori 
(Mt. Pelion) tried unsuccessfully in 1821 to take Volos from tht 
Turks, and it was the scene of an interesting naval action led by 
Capt. F. A. Hastings against the Turks in 1827. The modern tow? 
of Volos grew up mainly after its cession to Greece with the res 
of Thessaly in 1881. It was occupied by Axis troops from 19 l 
to 1944, and it suffered extensive damage by earthquake in Apri 
1955. 

BinLrocRAPHY.—Ancient Cities: F. Stühlin and E. Meyer, Pagas 
und Demetrias (1934). Later History: G. Finlay, A History of Greeti 
vol. vi, esp. pp. 200 ff., 421 ff. (1877); E. S. Forster, A Short Histo 
of Modern Greece, 1821-1056, 3td ed. (1958). (D. M. N) 

VOLSCI, an ancient Italian people who were prominent in th 
history of Roman expansion in the 5th century m.c. They 9 
longed to the Osco-Sabellian group of tribes and lived during H4 
6th century in the valley of the upper Liris (Liri), west of 
Fucine Lake. Pressure from other tribes in central Italy dro 
them westward to the hills between the Trerus (Sacco) River an 
the coast; then the collapse of Etruscan power in Latium Cft 
them still farther forward to the rich farms and the cities of 
plains below. Thus, in the 5th century they occupied the pat? 
hilly, partly marshy district of the south of Latium, bounded Y 
the Aurunci and Samnites on the south and the Hernici 0n P 
east. Their chief towns were Antium (Anzio), Anxur (or Ta 
racina; modern Terracina), Arpinum (modern Arpino), Atini 
Circeii, Ecetra, Privernum, Sora, Velitrae (Velletri), and perhapi 
Suessa Pometia. It is uncertain to what extent the Volsci sho 
be regarded as a political unit or nation, as they appear 0 lí 
Roman tradition; at any rate, they did not always cooperate y 
protect each other, as when Pometia, Antium, or Privernum 24 
to face Rome alone. 3 

Our knowledge of the Volsci depends largely upon Roman fa 
counts of their mutual wars. Stories of fighting during the time? 
the kings at Rome should be dismissed, since Rome's first (657 
with Carthage (509—508 s.c.) suggests that the Volsci did not Y^ 
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control Antium or Tarracina. Settlements like Signia and Norba, 
said to be Roman (more probably Latin) colonies founded in 495 
and 492, were probably designed to stem the Volscian advance. To 
increase their pressure against Rome and the Latins, the Volsci 
allied themselves with the Aequi, who were attacking the eastern 
flank of Latium. Rome and the Latins replied to this threat by 
allying themselves with the Hernici, who lived between the Aequi 
and Volsci, in an attempt to split their opponents. For about 200 
years campaigns dragged on intermittently; many of the recorded 
details are uncertain. Thus, Volscian exploits under the leader- 
ship of Coriolanus (g.v.) probably contain a kernel of truth: they 
may have advanced northward from Velitrae and seized Labici and 
Pedum in a thrust: designed to cut off the Hernici from the Latins 
and to join hands with the Aequi (491). After a century of hos- 
tility the Volsci are said to have made peace with Rome in 396 
but profited by Rome's weakness after the Gauls sacked the city 
in 390 to renew their warfare. The course of these long struggles 
is reflected in the Latin colonies that were gradually established 
to check the Volsci: Ardea (442), Citceii (393), Satricum (385), 
Setia (382). The Volsci joined in the Latin revolt of 340 but 
were defeated (338). They had finally submitted to Rome by 304, 
and they became so quickly romanized that it is difficult to ap- 
preciate their original culture, Their language, which is known 
from.an inscription (early 3rd century) from Velitrae, is close to 
the Umbrian of the Iguvine tablets (see Iratic DIALECTS). 

BinLrocnAPEY.—H. Last et al. in Cambridge Ancient History, vol. 
vii, esp. ch. 15, 17-18 (1928) ; R, S. Conway, The Italic Dialects, vol. i, 
pp. 267 (1897) ; G. Radke in Pauly-Wissowa, Real-Encyclopádie 
der classischen Altertumswissenschaft, 2nd series, vol. ix, 773-827 
(1961), For possible Illyrian influences on their origin, J. Whatmough, 
The Foundations of Roman Italy, p. 300 (1937). (B. H. Sp.) 

VOLSINII, an ancient Etruscan town (Velzna) on the site of 
modern Bolsena (Viterbo Province, Italy) on the northeastern 
shore of Lake Bolsena, and not at Orvieto as was once thought. At 
an unidentified neighbouring site was the temple of Voltumna, 
which was the headquarters of the 12-city Etruscan League and 
where the annual assemblies of the Etruscans took place (see 
ETRUSCANS). 

Excavations at Bolsena have uncovered huge double walls sur- 
rounding the group of small hills over which the city was built. A 
system of lateral walls within these enabled its defenders to 
cut off portions of the city and retreat behind further positions. 
On the highest of the enclosed hills, Poggio Mozzetta di Vietena, 
the acropolis was situated; on the surrounding plateau of Merca- 
tello was the main residential area. 

The Volsinienses attacked Roman lands in 392 B.c., but nothing 
is known of their relations with Romans until L. Postumius Megel- 
lus defeated them in 294. In 265 the Romans were called in to 
check civil strife in the city, and their influence probably dates 
from this time. They appear to have persuaded the citizens of 
Volsinii to transfer to another site within their territory. This 
was perhaps Orvieto (q.v.), which had an important early Etruscan 
settlement with painted tombs and temples and dominated the val- 
ley of the Tiber, Perhaps Orvieto is ancient Salpinum, which Livy 
records as an ancient and autonomous centre near Volsinii. 

Roman citizenship was granted to Volsinii about 90 B.c. In 
Roman times the city grew proverbially wealthy, and its communi- 
cations were greatly improved by the building of the Via Cassia 
through the town. 

See E. Gabrici, “Bolsena: Scavi nel sacellum. della dea Nortia, etc.," 
Monumenti Antichi, xvi, pp. 170 ff. (Reale Accademia dei Lincei; 1906) ; 
R. Bloch, “Volsinies étrusque,” Mélanges d'archéologie et d'histoire, lix, 
Pp. 9 ff. (École Francaise de Rome; 1947). (Wm. C.) 

VOL’SK, a city of Saratov Oblast’ of the Russian Soviet Fed- 
erated Socialist Republic, U.S.S.R., stands on the right bank of 
the Volga, opposite the confluence of the Bol’shoy Trgiz, 70 mi. 
(113 km.) NE of Saratov. Pop. (1959) 61,792. Originally the 
small settlement of Malykovka, it was made a town with the name 
of Volgsk, later Vol'sk, in 1780. Since the Revolution Vol'sk has 
become one of the largest cement producers of the U.S.S.R., with 
four big plants. There are also food-processing industries, Vol'sk 
is linked by rail to Sennoy on the Volga right-bank line. It is a 
river port. (R. A. F.) 
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VOLTA, ALESSANDRO GIUSEPPE ANTONIO AN- 
ASTASIO (1745-1827), Italian physicist whose invention of the 
electric battery provided the first source of continuous current. 
He developed the notion of the electrochemical series, and the volt 
was named in his honour, Born at Como on Feb. 18, 1745, of a 
father who had been a Jesuit for 11 years before marrying, Volta 
obtained an education in classical studies through relatives who 
were members of the clergy. An early interest in physical science 
led him at the age of 24 to publish his first scientific work, De vi 
attractive ignis electrici (1769). Volta later was involved ina long 
dispute with his friend Luigi Galvani (q.v.) over the latter's theory 
of a vital force unique to animals (so-called animal electricity), 
eventually showing it to be identical with electricity generated from 
nonliving materials. He was successively appointed a teacher of 
physics and superintendent of the Royal School in Como (1774) 
and to the newly founded chair of physics at the University of 
Pavia in 1779. In 1777 and again in 1782 he journeyed through 
Switzerland, France, Germany, Holland, and England and became 
acquainted with many European scientists, In 1794 he received 
the Copley Medal of the Royal Society, In 1801 Napoleon called 
him to Paris to show his experiments on the generation of electric 
current (see Batrery: History: Primary Cell; ELECTROSTATIC 
GENERATOR: Historical Development of Electrostatic Generators), 
and a medal was struck in his honour, He was made a senator of 
the kingdom of Lombardy. In 1815 the emperor of Austria made 
him director of the philosophical faculty at the University of 
Padua. In 1819 he retired and settled in his native town, where he 
died on’ March 5, 1827. 

See B. Dibner, Alessandro Volta and the Electric Battery (1964) ; 
G. de Santillana, “Alessandro Volta," Scient. Am, vol. 212 (Jan. 
1965). 

VOLTAIRE (Francors-Marte AROUET) (1694-1778), one of 
the greatest French authors, is still held in worldwide repute. He 
embodies a characteristic quality of the French mind, its critical 
capacity and its irony. His whole work vigorously propagates an 
ideal of progress to which men of all nations have remained re- 
sponsive. His long life spans the last years of classicism and the 
eve of the revolutionary era; during this age of transition his ac- 
tivities were a determining factor in the direction taken by Euro- 
pean civilization. 

Voltaire's background was middle class. His recorded birth 
was in Paris on Nov. 21, 1694, but the hypothesis that his birth 
was kept secret cannot be dismissed, for he reiterated that it was 
in fact on Feb. 20, 1694. He believed himself the son of an 
officer named Rochebrune, a songwriter. He had no love for 
either his putative father, François Arouet, a onetime notary who 
later became receiver in the Cour des Comptes (Audit Office), 
or his elder brother Armand, a strict Jansenist. Having lost his 
mother when he was seven, he seems to have become an early 
rebel against family authority. He attached himself to his god- 
father, the abbé de Cháteauneuf, 
a libertin (freethinker) and 
epicurean who one day presented 
him to Ninon de Lenclos when 
she was in her 84th year. But it 
is doubtless to his bourgeois ori- 
gins that he owed his positive out- 
look and his sense of reality. 

Early Years.—It was from the 
Jesuits, at the college of Louis- 
le-Grand in Paris, that he learned 
to love literature, the theatre, and 
social life (1704-11). He by no 
means rebelled against the clas- 
sical taste with which Pére Porée, 
a remarkable teacher of rhetoric, 
inculcated him; on the other 
hand, the religious instruction of 
the fathers served only to excite 
his skepticism and mockery. He 
witnessed the last sad years of 
Louis XIV and was never to for- 
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get the distress and the military disasters of 1709 nor the horrors 
of religious persecution. He retained, however, a degree of ad- 
miration for the sovereign, and he remained convinced that kings 
are the indispensable agents of progress. 
He decided against the study of law after he left college. Em- 
ployed as secretary at the French embassy in The Hague, he be- 
` came infatuated with Olympe Dunoyer, the daughter of an adven- 
turer, and was dismissed. He wanted, despite his father’s wishes, 
to give himself wholly to literature. He frequented Guillaume 
Amfrye, the abbé de Chaulieu, and the /ibertin writers of the Tem- 
ple. After the death of Louis XIV, under the morally relaxed 
Regency, he became the wit of Parisian society, and his epigrams 
were widely quoted. But when he dared to mock the regent he was 
banished to Sully-sur-Loire and then imprisoned in'the Bastille for 
nearly a year (1717). Behind his gay facade, he was fundamen- 
tally serious and set himself to learn the accepted literary forms. 
After the success of Oedipe, the first of his tragedies (Nov. 18, 
1718), he was acclaimed as Racine’s successor and thenceforward 
_ adopted the name of Voltaire. Above all he desired to be the Virgil 
that France had never known. He worked at an epic poem whose 
hero was Henry IV, the king beloved of the French people for hay- 
ing put an end to the wars of religion. This Henriade (1723; com- 
plete edition published in London by subscription, 1728) is spoiled 
by its pedantic imitation of the Aeneid, but his contemporaries 
saw only the generous ideal of tolerance that inspired the poem. 
These literary triumphs earned him a pension from the regent, 
the protection of Mme de Prie, favourite of the first minister, and 
the warm approval of the young queen, Marie (Maria Leszczyn- 
ska). He started his career of court poet. 
But already he was a philosophe, as the 18th century termed it. 
In the salons he professed an aggressive deism, which scandalized 
the devout. He became interested in England, the country that 
tolerated freedom of thought; he visited the Tory leader Lord 
Bolingbroke, exiled in France—a politician, an orator, and a philos- 
opher whom Voltaire admired to the point of comparing him to 
Cicero. On Bolingbroke’s advice he learned English in order to 
read Locke. His intellectual development was furthered by an 
accident: as the result of a quarrel, he was beaten up by the ser- 
vants of the chevalier de Rohan, taken to the Bastille, and then 
conducted to Calais (May 5, 1726), whence he set out for London. 
His destiny was now exile and opposition. 
During a stay that lasted more than two years he succeeded in 
learning the English language; indeed, he wrote his notebooks 
in English—they have since been recovered and published—and 
to the end of his life he was able to speak and write it fluently. 
He met such English men of letters as Pope, Swift, and Congreve, 
the philosopher Berkeley, and Samuel Clarke the theologian. He 
was presented at court, and he dedicated his Henriade to Queen 
Caroline. Though at first he was patronized by Bolingbroke, who 
had returned from exile, it appears that he quarreled with the Tory 
leader and turned to Sir Robert Walpole and the Whigs. He ad- 
mired the liberalism of English institutions, though he was shocked 
by the partisan violence. He envied English intrepidity in the dis- 
cussion of religious and philosophic questions; he interested him- 
self particularly in the Quakers, and the Quaker Andrew Pitt was 
his friend, He was convinced that it was because of their freedom 
to discuss that the English, with Newton and Locke, were in the 
forefront of scientific thought. He believed that this nation of 
merchants and sailors owed its victories over Louis XIV to its 
economic advantages. He concluded that even in literature France 
had something to learn from England; his experience of Shake- 
spearean theatre was overwhelming, and, however much he was 
shocked by the “barbarism” of the productions, he was struck by 
the energy of the characters and the dramatic force of the plots. 
He returned to France at the end of 1728 or the beginning of 
1729 and decided to present England as a model to his compatriots. 
His social position was consolidated. By judicious speculation he 
began to build up the vast fortune that guaranteed his indepen- 
dence. He attempted to revive tragedy by discreetly imitating 
Shakespeare. Brutus, begun in London and accompanied by a 
Discours à milord Bolingbroke, was scarcely a success (1730); 
La Mort de César was played only in a college (1735) ; in Eriphyle 
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(1732), the apparition of a ghost, as in Hamlet, was booed by H 
audience. But Zaire was a resounding success (Aug. 13, 1732); Hn 
the public was seduced by its exotic subject, which brought Chis. |! 
tian crusaders face to face with Muslim chivalry; all hearts were 
touched by the sentiment of the plot (deceived by a hopel 
ambiguous letter, the sultan Orosmane stabs the devoted Zaire, his 
prisoner born a Christian, ina fit of jealousy), It might be though 
that Voltaire had derived his plot from Othello, but in the dedica. 
tion to his English friend, the merchant Falkener, he mentions only 
the Shakespeare histories. 

At the same time he had turned to a new literary genre: history, 
In London he had made the acquaintance of Fabrice, a former com. 
panion of Charles XII. The interest he felt for the extraordinary 
character of this great soldier impelled him to write his life, His. 
toire de Charles XII (1731), a carefully documented historical 
narrative that reads like a novel. But philosophic ideas began to 
impose themselves as he wrote: the king of Sweden's exploits 
brought desolation, whereas his rival Peter the Great brought 
Russia into being, bequeathing a vast, civilized empire. Great 
men are not warmongers: they further civilization—a conclusion 
that tallied with the example of England. It was this line of 
thought that Voltaire brought to fruition, after prolonged medi. 
tation, in a work of incisive brevity; the Lettres philosophiqua 
(1734). These fictitious letters are primarily an exposure of the 
benign effects of religious toleration. They contrast the wise em- 
piricist psychology of Locke with the “romance of the soul’ | 
dreamed of by Descartes, and they demonstrate the truth of New 
tonian gravitation in opposition to that other Cartesian chimera, 
the astronomy of “vortices.” A philosopher worthy of the name, 
such as Newton, disdains empty, a priori speculations: he observes 
the facts and reasons from them. After elucidating the English 
political system, its commerce, its literature, and the Shakespeare 
almost unknown to France, Voltaire concludes with an attack on 
Pascal: the purpose of life is not to reach heaven through penitence 
but to assure happiness to all men by progress in the sciences ani 
the arts, a fulfillment for which their nature is destined. This 
small, brilliant book is a landmark in the history of thought: not 
only does it embody the philosophy of the 18th century but it also 
defines the essential direction of the modern mind. 

Life with Mme du Chatelet.—Scandal followed its publica- 
tion. When a warrant of arrest was issued (May 1734), Voltaire 
took refuge in the château of Mme du Châtelet (g.v.) at Cirey I 
Champagne; thus began his liaison with this young, remarkably _ 
intelligent woman. He lived with her in the château he had reno 
vated at his own expense. This period of retreat was interrupt 
only by a journey to the Low Countries (December 1736)—an 
exile of a few weeks became advisable after the circulation of â 
short, daringly epicurean poem called “Le Mondain.” Mme du 
Chátelet protected him from rash behaviour, but she could not 
stop his plunging into, a controversy with his editor Jore and 
journalist Desfontaines—a quarrel that greatly injured his reputar 
tion. H 

The life these two lived together was both luxurious and stt- 
dious, After Adélaide du Guesclin (1734), a play about a national 
tragedy, he brought Alzire (1736) to the stage with great success. 
The action of Alzire, in Lima, Peru, at the time of the Spanish con- 
quest, brings out the moral superiority of a humanitarian civiliza- 
tion over methods of brute force. Despite the conventional pot 
trayal of “noble savages,” the tragedy kept its place in the repertory 
of the Comédie Francaise for almost a century. But Mme du 
Châtelet was passionately drawn to the sciences and metaphysics, 
and in this sense she gave direction to Voltaire's work. A “gallery 
or laboratory of the physical sciences was installed at the chiteat 
and they composed a memorandum on the nature of fire for * 
meeting of the Académie des Sciences. While Mme du Châtelet 
was learning English in order to translate Newton and Mandeville, | 
Voltaire popularized, in his Éléments de la philosophie de Newton 
(1737), those discoveries of English science that were familiar only 
to a few advanced minds in France, such as Maupertuis. At 
same time he continued to pursue his historical studies; he beg” 
the Siécle de Louis XIV, sketched out a universal history that be: 
came the Essai sur les moeurs, and plunged into biblical exegesis: 
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Mme du Chátelet herself wrote an Examen, highly critical of the 
two testaments. It was at Cirey that Voltaire achieved the ency- 
clopaedic culture that was one of the most astonishing facets of 
his genius. 

Because of a lawsuit, he followed Mme du Chátelet to Brussels 
in May 1739, and thenceforward they were constantly on the move 
between Belgium, Cirey, and Paris. Voltaire corresponded with 
the crown prince of Prussia, who, exacerbated by his father’s 
bullying, had taken refuge in French culture. When the prince 
came to the throne as Frederick II, Voltaire visited his disciple 
first at Cléves, then at Berlin. When the War of the Austrian Suc- 
cession broke out, Voltaire was sent to Berlin (1742-43) on a 
secret mission to rally the king of Prussia, who was proving himself 
a faithless ally, to the assistance of the sorely tried French Army. 
Such services, as well as his introduction of his friends, the brothers 
d’Argenson, to the ministry and the protection of Mme de Pompa- 
dour, brought him into favour again at Versailles. After his poem 
celebrating the victory of Fontenoy (1745), he was appointed his- 
toriographer, gentleman of the king’s chamber, and academician. 
All seemed set for success. His tragedy Mérope won public ac- 
claim on the first night (1743). The performance of Mahomet, 
however, after its successful production in 1742, was forbidden; 
but he circulated a letter from the pope congratulating him on this 
“magnificent tragedy” (actually in the authenticated letter from 
Benedict XIV it is only the ‘poem of Fontenoy” for which he is 
thanked—a falsification discovered only recently). He amassed 
a vast fortune through the manipulations of Joseph Páris-Duver- 
ney, the financier who was in charge of military supplies. In this 
ambience of well-being he began a liaison with his niece Mme 
Denis, a charming widow, without breaking off his relationship with 
Mme du Châtelet. 

Yet disappointments supervened. Louis XV disliked him, and 
the pious Catholic faction at court remained acutely hostile. He 
was guilty of indiscretions. When Mme du Chátelet lost large 
sums at the queen's gaming table, he said to her in English: “You 
are playing with card-sharpers"; the phrase was understood, and 
he had to go into hiding at Sceaux as the guest of the duchesse du 
Maine (1747). Now, ill and exhausted by his restless existence, 
he at last discovered the literary form that ideally fitted his lively 
and disillusioned temper: he wrote his first contes (stories). 
Micromégas (1752), of which the first version (Les Voyages du 
baron de Gangan) had been written in 1739, measures the littleness 
of man in the cosmic scale; Vision de Babouc (1748) and Memnon 
(1749) dispute the philosophic optimism of Leibniz and Pope. 
Zadig (1747) is a kind of allegorical autobiography: like Voltaire 
the Babylonian sage Zadig suffers persecution, is pursued by ill 
fortune, and ends by doubting the tender care of Providence for 
human beings. 

The great crisis of his life was drawing near. In 1748 at Com- 
mercy, where he had joined the court of Stanislas (the former 
king of Poland), he detected the love affair of Mme du Chátelet 
and the poet Saint-Lambert, a slightly ludicrous passion that ended 
tragically. He witnessed the death in childbirth (Sept. 10, 1749) 
of this uncommonly intelligent woman who for 15 years had been 
his guide and counselor, He returned in despair to the house in 
Paris where they had lived together; he rose in the night and wan- 
dered in the darkness, calling her name. 

Sojourn in Prussia.—The failure of some of his plays aggra- 
vated his sense of defeat, He had attempted the comédie larmoy- 
ante (“sentimental comedy”): after L’Enfant prodigue (1736), 
he made an adaptation of William Wycherley’s The Plain-Dealer 
called La Prude, and based Nanine (1749) on a situation taken 
from Samuel Richardson’s Pamela, but all without success. The 
court spectacles he directed gave him a taste for scenic effects, and 
he contrived a sumptuous decor, as well as the apparition of a ghost, 
for Sémiramis (1748), but his public was not captivated. His 
enemies compared him with Crébillon the Elder, who was enjoying 
à return to popularity at this time. Voltaire used the same sub- 
jects as his rival (Oreste, Rome sauvée), but the Parisian audience 
preferred the plays of Crébillon. Exasperated and disappointed, 
he yielded to the pressing invitation of Frederick II and set out for 
Berlin on June 28, 1750. 
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At the moment of his departure a new literary generation, re- 
acting against the ideas and tastes to which he remained faithful, 
was coming to the fore in France. Diderot, Baron d’Holbach, and 
their friends, protagonists of a thoroughgoing materialism, judged 
Voltaire’s deism as too timid. Some, on the other hand, redis- 
covered with Rousseau the poetry of Christianity. All in fact 
preferred the charm of sentiment and passion to the enlightenment 
of reason, As the years passed, Voltaire became more and more 
isolated in his glory. 

At first he was enchanted by his sojourn in Berlin and Potsdam. 
He produced his plays, corrected the king’s verse and prose, and 
shone at the supper parties given by Frederick, who loved to divert 
himself with the daring talk of his friends the philosophers and 
literary adventurers, most of them French. But difficulties arose. 
After a lawsuit with Abraham Hirschell, a moneylender, and quar- 
rels with Baculard d'Arnaud and Laurent Angliviel de La Beau- 
melle, he started a controversy with Maupertuis (the president of 
the Berlin Academy) on scientific matters, and, in a pamphlet 
Diatribe du docteur Akakia (November 1752), covered him with 
ridicule. The king, in a fiery rage, consigned Akakia to the flames 
and gave its author a thorough dressing-down. Voltaire left Prussia 
on March 27, 1753, leaving Frederick exasperated and determined 
to punish him. On the journey he was held under house arrest at 
an inn at Frankfurt, by order of the Prussian resident, with not a 
single person in Europe willing to come to his rescue. Louis XV 
forbade him to approach Paris, Not knowing where to turn, he 
stayed at Colmar for more than a year. At length he found asylum 
at Geneva, where he purchased a house called “Les Délices,” at! 
the same time making sure of winter quarters at Lausanne (Feb- 
ruary 1755). 

He now completed his two major historical studies. Le Siècle 
de Louis XIV (1751) had been prepared after an exhaustive 20- 
year interrogation of the survivors of le grand siécle. He was 
particularly concerned to establish the truth by collecting evidence 
from as many witnesses as possible, evidence that he submitted to 
exacting criticism. His desire was to write the nation’s history by 
means of an examination of its arts and sciences and of its social 
life, thus exposing the “esprit du siècle? But military events and 
politics still occupy a large place in his survey. L’Essai sur les 
moeurs (first complete edition, 1756) traced the course of world 
history since the end of the Roman Empire. It gives an important 
place to the Eastern and Far Eastern countries, which Bossuet had 
omitted from his Discours sur Vhistoire universelle (1681). Vol- 
taire's object as a philosophical historian was to show humanity 
slowly developing beyond barbarism. He supplemented these two 
essential treatises with the Histoire de la Russie sous Pierre le 
Grand (1759-63), the Philosophie de l'histoire (1765), and the 
Précis du siècle de Louis XV (1768). He was one of the first in 
France to recognize the mission and to acknowledge the obligations 
of the historian. 

At Geneva, where Voltaire enjoyed the friendship of the influen- 
tial family the Tronchins (one of its members was his doctor, an- 
other his banker), he had at first been welcomed and honoured 
as the champion of tolerance. But soon he made those around him 
feel uneasy, At Les Délices his presentation of plays was stopped, 
in accordance with the law of the republic of Geneva. Then there 
was La Pucelle (1755), a most improper poem, which the book- 
sellers printed in spite of his protests. 

Attracted by his volatile intelligence, such emancipated 
pastors as Jacob Vernet, Polier de Bottens, and Allamand, women, 
and young people thronged his salon, But he provoked the hos- 
tility of Vernet, Charles Bonnet the naturalist, and Albrecht von 
Haller the poet. The storm broke in November 1757 when volume 
seven of Diderot’s Encyclopédie was published. Voltaire had in- 
spired the article on Geneva which D’Alembert had written after 
a visit to Les Délices; not only was the city of Calvin asked to 
build a theatre within its walls but also certain of its pastors were 
praised for their doubts of Christ’s divinity. The scandal sparked 
off a quick response: the Encyclopédie was forced to interrupt 
publication, while Rousseau attacked rational philosophy, in his 
Lettre sur les spectacles (1758), an action that made a final break 
between the two writers. 
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Ferney.— Voltaire no longer felt safe in Geneva, and he longed 
to retire from these turmoils. This was the moment of Candide, 
his most famous work, A short novel, written in 1758, it 
was published all over Europe by the beginning of the following 
year. The youth Candide, disciple of Doctor Pangloss who was 
himself a disciple of Leibniz, saw and suffered such misfortune 
that he was unable to believe that this was “the best of all pos- 
sible worlds.” Having retired with his companions to the shores 
of the Propontis, he discovered that the secret of happiness was 
“to cultivate one's garden.” Voltaire's own garden was henceforth 
Ferney, a property he bought at the end of 1758, together with 
Tourney in France, on the Swiss border; he could thus safeguard 
himself against police incursion from either country by crossing 
the frontier. 

There Voltaire entered on one of the most active periods of his 
life, Both patriarch and lord of the manor, he put this backward 
corner on the map. Ferney became a modern estate, sharing in 
the movement of agricultural reform in which the aristocracy were 
interesting themselves at the time. But he could not be true to 
himself without stirring village feuds. He went before the magis- 
trates on a question of tithes, as well as about the beating of one 
of his workmen. He renovated the church and had Deo erexit 
Voltaire (“Voltaire erected this to God") carved on the facade. 
At Easter communion, 1762, he delivered a sermon on stealing and 
drunkenness and repeated this sacrilegious offense in the following 
year, flouting the prohibition by the bishop of Annecy, in whose 
jurisdiction Ferney lay. He meddled with Genevan politics, tak- 
ing the side of the workers (or natifs, those without civil rights), 
helping them by installing a stocking factory and watchworks on 
his estate. He called for the liberation of serfs in the Jura, but 
without success. However, he did succeed in suppressing the cus- 
toms barrier on the road between Gex and Geneva, the natural 
outlet for the produce of Gex, Such generous interventions in lo- 
cal politics earned him enormous popularity. In 1777 he received 
a popular acclamation from the people of Ferney, In 1815 the 
Congress of Vienna halted the annexation of Ferney to Switzerland 
in his honour. 

His fame was now worldwide. “Inkeeper of Europe"—as he was 
called—he welcomed such visitors as Boswell, Casanova, Gibbon, 
the prince de Ligne, and the fashionable philosophers of Paris, as 
well as countless other travelers—English, German, Italian, Span- 
ish, and Russian. He kept up an enormous correspondence—with 
the philosophes, with old friends, such as D'Argental and Thiriot, 
with his actresses and actors, and with those high in court circles, 
such as Richelieu, Choiseul, and Mme du Barry. He renewed his 
correspondence with Frederick II. He exchanged letters with 
Catherine II of Russia, in which he praised, not without exaggera- 
tion, the reforms of this “Semiramis of the North." He was not 
consistent in his political ideas. Although basically a liberal, he 
also admired the authority of those kings who imposed progressive 
measures on their people. 

There was scarcely a subject of importance on which he did 
not speak. If, on the question of fossils, he entered into foolhardy 
controversy with Buffon, he declared himself, on the other hand, a 
partisan of Spallanzani against the hypothesis of spontaneous gen- 
eration propagated by Needham. He busied himself with political 
economy (L’Homme aux quarante écus, 1768) and revived his 
interest in metaphysics by absorbing the ideas of Spinoza and 
Malebranche (Le Philosophe ignorant, 1766; Tout en Dieu, 1769). 

But his main interest after he went to Ferney was his opposition 
to l’inféme. This word he used to designate the church, 
especially when it was identified with intolerance. For mankind’s 
future he envisaged a simple theism, reinforcing the civil power 
of the state. He believed this end was being achieved when, about 
1770, the courts of Paris, Vienna, and Madrid came into conflict 
with the pope; but this was to misjudge the solidarity of ecclesias- 
tical institutions and the people’s loyalty to the traditional faith. 
These beliefs prompted a prodigious number of polemical writings. 
He multiplied his personal attacks, often stooping to low cunning 
(L’Ecossaise, 1760, against Elie Cathérine Fréron; Le Sentiment 

des Citoyens, 1764, against Rousseau), but often with irresistible 
humour (Relation de la mort du jésuite Berthier, 1759). As au- 
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thor he used all kinds of pseudonyms: Rabbi Akib, Pastor Boum - 
Lord Bolingbroke, M. Mamaki “interpreter of Oriental lan i 
to the king of England," Clocpitre, Cubstorf, Jean Plokof—a ny. 
stop performance of puppets. As a part-time scholar he con. 
structed a personal Encyclopédie, the Dictionnaire philosophique 
(1764), enlarged after 1770 by Questions sur l’Encyclopédig 
Among the mass of writings of this period certain stories can be 
picked out: Le Blanc et le noir, where oriental fantasy contrasts 
with the realism of Jeannot et Colin; La Princesse de Babylone, a 
panorama of European philosophies in the fairyland of The Thoy. 
sand and One Nights ; and Le Taureau blanc, a biblical tale of which 
an English translation is attributed to Jeremy Bentham. 

Again and again Voltaire returned to his chosen themes: the 
establishment of religious tolerance, the growth of material pros. 
perity, respect for the rights of man by the abolition of torture and 
useless punishments. These principles were brought into play 
when he intervened in some of the notorious public scandals of 
these years. For instance, when the Protestant Jean Calas, a mer- 
chant of Toulouse accused of having murdered his son in order to 
prevent his conversion to the Roman Catholic Church, was broken 
on the wheel while protesting his innocence (March 10, 1762), 
Voltaire, livid with anger, took up the case and by his vigorous 
intervention obtained the vindication of the unfortunate Calas and 
the indemnification of the family. But Voltaire's protestations 
miscarried in a dramatic affair concerning the 19-year-old chevalier 
de La Barre, who was beheaded for having insulted a religious | 
procession and damaging a crucifix (July 1, 1766). Public opinion 
was distressed by such barbarity, but it was Voltaire who protested 
actively, suggesting that the philosophes should go to live outside 
French territory and settle in the town of Cléves offered them by 
Frederick II. Although he failed to obtain even a review of this 
scandalous trial, he was able to reverse other judicial errors; e£; 
the cases of Sirven, Monbailli, Martin, and Lally-Tolendal. 

By such means he retained leadership of the philosophic move 
ment. On the other hand, as a writer, he wanted to halt a develop- 
ment he deplored—that which led to Romanticism. He tried to 
save theatrical tragedy by making concessions to a public that - 
adored scenes of violence and exoticism. For instance, in L'Orphe 
lin de la Chine (1755), Lekain (Henri-Louis Cain), who played 
the part of Gengis-Kan, was clad in a sensational Tatar costume; 
and Tancréde was produced with a sumptuous decor (1760). This | 
was Voltaire's last triumph; the subsequent tragedies, arid 
ill constructed, overweighted with philosophic propaganda, wert 
either booed off the stage or not produced at all. He became - 
alarmed at the increasing influence of Shakespeare; when he gave 
a home to a grandniece of Corneille and on her behalf published at 
annotated edition of the famous tragic author, he inserted, aftet 
Cinna, a translation of Julius Caesar, convinced that such a col 
frontation would demonstrate the superiority of the French drama 
tist. He was infuriated by the Shakespearean translations. 
Pierre Letourneur in 1776, which stimulated French appreciation 
of this more robust, nonclassical dramatist, and dispatched at 
abusive Lettre à l'Académie. He never ceased to acknowledge? — 
degree of genius in Shakespeare, yet spoke of him as “a drunken 
savage." He returned to a strict classicism in his last plays, but 1 - 
vain, for the audacities of his own previous tragedies, timid as the) 
were, had paved the way for Romantic drama. 

lt was the theatre that brought him back to Paris in 1778: 
Wishing to direct the rehearsals of /réme, he made his triump 
return to the city he had not seen for 28 years on Feb. 10. 
proved an apotheosis. More than 300 persons called on him the 
day after his arrival. On March 30 he went to the Académie amid 
acclamations, and when /réne was played before a delirious audi- 
ence, he was crowned in his box. His health was profoundly im 
paired by all this excitement. On May 18 he was stricken WI 
uremia. He suffered much pain on his deathbed—about whi 
absurd legends were quickly fabricated; on May 30 he died, peace 
fully it seems. His nephew the abbé Mignot had his body, clo! 
just as it was, swiftly transported to the Abbey of Scelliéres, where 
he was given Christian burial by the local clergy; the prohibition” 
of such burial arrived after the ceremony. His remains were tran‘ h 
ferred to the Pantheon during the Revolution (July 11, 1791). 
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Summary.—Voltaire’s name has always evoked vivid reactions. 
Toward the end of his life he was attacked by the followers of 
Rousseau, and after 1800 he was held responsible for the Revolu- 
tion. But the excesses of clerical reactionaries under the Restora- 
tion and the Second Empire rallied the middle and working classes 
to his memory. At the end of the 19th century, though conserva- 
tives like Ferdinand Brunetiére and Emile Faguet remained hos- 
tile, scientific research into his life and works was given impetus by 
Gustave Lanson. Voltaire himself did not hope that all his vast 
quantity of writings would be remembered by posterity. His epic 
poems and lyrical verse are virtually dead, as are his plays. But his 
contes are continually republished, and his Correspondance is reck- 
oned to be one of the great monuments of French literature. He 
bequeathed a lesson to humanity, which has lost nothing of its 
value. He taught men to think clearly; his was a mind at once pre- 
cise and generous. , “He is the necessary philosopher,” wrote Lan- 
son, "in a world of bureaucrats, engineers, and producers." 

See also references under "Voltaire" in the Index. 
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of a Classic (1959) ; H. T. Mason, Pierre Bayle and Voltaire (1963) ; 
D. Guiragossian, Voltaire's “Facéties” (1963); R. A. Brooks, Voltaire 
and Leibniz (1964). (R. H. Po.) 

VOLTA REDONDA, a city in the state of Rio de Janeiro, 
Brazil, is near the border of the state of Sáo Paulo. Pop. (1960) 
83,973. Founded in 1941, the city is situated in a bend of the 
Parafba River, 1,500 ft. (460 m.) above sea level, 90 mi. (145 km.) 
from the city of Rio de Janeiro and 200 mi. (320 km.) from the 
city of São Paulo, the centre of the greatest industrial complex in 
Brazil. Volta Redonda owes its existence as a modern industrial 
city to the integrated steel plant built there by the government- 
controlled Companhia Siderürgica Nacional (National Steel Com- 
pany), with the close financial and technical cooperation of the 
US. 


The site of the city, formerly occupied by about 200 individuals 
living at near-subsistence levels, was chosen because of its favour- 
able location relative to supplies of power, water, and basic raw 
materials, and also because of its nearness to Rio de Janeiro and 
Sáo Paulo, which together account for approximately 75 % of the 
nation’s iron and steel consumption. Construction of the steel 
plant began in January 1942, and operations began in 1946. By 
1953 Volta Redonda accounted for more than 50% of the nation’s 
ingot and rolled steel production. Steel produced there has played 
a major role in the development of a capital goods industry in 
Brazil, Volta Redonda is a “model city” with varied types of 
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single-family dwellings, an advanced public school system, a hos- 
pital, and generous recreational facilities. It is served by a high- 
way and two railroads. (JER) 

VOLTA REGION, Ghana, merges the southern half of the 
former British Togoland and the eastern coastal extremity of the 
former Gold Coast colony. Pop. (1960) 777,285; area 8,000 
sq.mi, (2,100 sq.km.). It lies almost wholly east of the Volta 
River. From south to north it comprises: (1) flat deltaic plains 
and lagoons; (2) an undulating lowland of Precambrian gneisses 
and schists; and (3) north of Ho, a series of folded ranges but- 
tressed in parts by basalt and other volcanics. Along the eastern 
boundary these Togo ranges culminate in Mts. Afadjato, Torog- 
bani, and Djebobo, the three highest peaks in Ghana, none of which 
reaches 3,000 ft. (900 m.). The northwest around Kete-Krachi 
belongs to the Volta basin. 

Climatically the southern plains and delta represent a slightly 
more humid version of the Accra plains, while in the Togo ranges 
conditions resemble those in the Akwapim hills in the south. 
Vegetation and soils repeat the pattern, though the forest of the 
Togo ranges is more open along the northern and southern 
margins. In the delta region the ill-drained clayey soils and 
brackish lagoons support mangroves, reeds, and other edaphic 
formations. (See also GHANA.) 

Most of the inhabitants are Ewe (g.v.), whose kinsmen live 
across the border in the Republic of Togo. Before its partition 
between France and Britain, Togoland formed a single German 
colony, and the Ewe have found the imposed boundary irksome. 

The southern two-thirds of the region is densely populated and 
economically active; the savanna section from Krachi northward 
is less developed. Keta, standing precariously on a narrow sand 
spit between the sea and the Keta lagoon, is a minor roadstead 
port and the largest town, with a population of 16,719. Other 
important centres are the regional capital, Ho (q.v.; pop. [1960] 
14,519), and Hohoe (9,502). There are seven administrative 
districts with headquarters at Ho, Kpandu, Keta, Agbozume, 
Sogakofe, Kete-Krachi, and Jasikan. 

Volta region is mainly a supplier of food for the domestic mar- 
ket. A highly developed shallot industry around Keta is unique in 
Ghana for the intensive methods employed. Saltmaking and fish 
curing are important along the coast. A flourishing copra industry 
was devastated by disease, but high-quality palm oil is made inland 
around Dzodze, and tobacco-growing sponsored by the government 
is spreading. In the forest zone cocoa and coffee are grown for 
export; the local staples are maize (corn), plantains, and cocoyams. 
The Krachi area is one of Ghana’s chief suppliers of yams. Cas- 
sava is grown throughout the region, especially in the south. Cat- 
tle raising is confined to the southern plains, 

Communications are poor; water transport serves the lagoons 
and the navigable sections of the Volta, but railways are lacking. 
The coastal area is served by the busy road connecting Ghana with 
Togoland, Dahomey and Nigeria, though the break caused by the 
Volta ferry at Tefle restricts traffic. The central section is served 
by one of the main roads leading to northern Ghana via Kete- 
Krachi. In the south this road, which also serves Ho, crosses the 
Volta by the magnificent bridge at Adomi, completed in 1956. See 
also VorLTA RIVER. (En. A. B.) 

VOLTA RIVER, the largest river of the Guinea coast of 
West Africa between the Niger and the Senegal, and the chief 
river system of Ghana, is about 1,000 mi. (1,600 km.) long, includ- 
ing the Black Volta headstream. Its lower course which is over 
300 mi. (480 km.) long, had been known to Europeans since the 
15th-century discoveries of the Portuguese, but it was not till the 
last 15 years of the 19th century that the full extent of its basin— 
reaching far north into the bend of the Niger River—was made 
known. 

The river has two main upper branches, the Black and White 
Voltas, both arising in the grassy plateaus of Upper Volta. The 
Black Volta rises as the Baule from a low range of hills a few miles 
west of Bobo-Dioulasso, flows northeasterly for about 200 mi. 
(320 km.), and after receiving the Saurou, whose source is the 
most northerly point of the basin, turns sharply south to form the 
boundary between northwestern Ghana and the Ivory Coast, Near 
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Bole it turns southeastward and, after crossing some low ranges 
through a gorge at Bui, enters a broad sandstone basin, flowing for 
a short distance northward and later eastward. At this point it is 
joined by the White Volta, which flows generally south from about 
13? N, skirting in its upper section (where it receives the Red 
Volta) the foot of the Gambaga Scarp. The combined rivers then 
turn southeastward as the Volta, break through the Akwapim-Togo 
ranges by a narrow gorge at Ajena, and finally enter the sea at Ada, 
after making a sharp eastward bend in the Accra Plains. Just be- 
fore entering the gorge the Volta is joined by two major tributaries, 
the Oti and the Afram. 

In the Ajena Gorge the Volta is only 30 yd. (27 m.) wide, but 
elsewhere it has a general width of 150-200 yd. (145-180 m.). At 
Ada its mouth is about a mile wide, but is constantly shifting and 
has a bar which impedes navigation. Small coastal steamers can 
enter, however, and navigation is possible for small launches all 
the year round to Akuse, 50 mi, upriver. In the rainy season, navi- 
gation can be extended farther upstream to the Senchi Rapids, but 
beyond this only canoe traffic is possible because of the numerous 
rapids. However, prospects for navigation in their upper section 
will be changed when the reservoir behind the great Akosombo 
Dam, completed in 1965, is filled. 

The dam is the main feature of the Volta development project, 
which in turn is a central feature of Ghanaian economic develop- 
ment plans. The dam, built across the narrow Ajena Gorge, is of 
earth- and rock-fill type, 370 ft. (113 m.) high and 2,100 ft. (640 
m.) long at its crest. Its reservoir, Lake Volta, has an area of 
3,275 sq.mi. (8,482 sq.km.) and will extend upriver nearly 250 mi., 
well beyond the confluence of the White and Black Voltas. It will 
inundate the valleys of several other tributaries (the Afram, Sene, 
and Oti among them) for varying distances. 

Even at the height of the dry season the Voltas flow perennially, 
The highest floods occur in August-December, shortly after the 
onset of the northern rains, During this period, before the reser- 

voir was formed, the water could reach 40 to 50 ft. in depth, the 
banks standing only 8-12 ft. above it or even being submerged. 
During the dry season the water could drop 20-50 ft. below the 
banks, These differences were also reflected in the river's rate of 
flow, which in the section below the Ajena Gorge before the river 
was controlled, varied from 1,000 cusecs during the dry season to 
between 125,000 and 390,000 cusecs in the flood period. 

Because of its interrupted course the Volta has formed a serious 
barrier to communication. The dam at Akosombo will render it 
navigable for about 200 mi. upstream. In Ghana motor traffic 
crosses the Black Volta by ferry at Bamboi and the main stream 
by ferries at Yeji, Tefle, and Kete-Krachi. As a result of flooding 
behind the dam, the Kete-Krachi ferry is already obsolete and 
that at Yeji will become greatly lengthened. An 805-ft.-long 
single-span bridge, completed in 1956, crosses the river at Adoni, 
near Ajena, and another bridge is under construction at’ Tefle 
to replace the ferry, In the Northern Region drift crossings are 
employed at various points during the dry season. (Er. A. B.) 

VOLTERRA, VITO (1860-1940), Italian mathematician 
who strongly influenced the modern development of calculus, was 
born at Ancona on May 3, 1860. He studied at the University of 
Pisa with U. Dini and E. Betti (q.v.), who probably did much to 
inspire his lifelong interests in analysis and mathematical physics, 
He was appointed professor of rational mechanics at Pisa (1883), 
accepting similar posts at the Universities of Turin (1892) and 
Rome (1900). Refusing to take an oath of loyalty as required by 
the fascist government of Benito Mussolini, Volterra resigned 
from the University of Rome faculty in 1931, and died in Rome on 
Oct. 11, 1940. 

Volterra’s most celebrated work in pure mathematics dates from 
1887, when he introduced the concept of functional (function of a 
curve). From this new fields of analysis developed, including im- 
portant applications to the solution of integral equations and also 
integro-differential equations. The important notion of harmonic 

integral also derives essentially from Volterra’s early work. Vol- 
terra’s studies in mathematical physics include fundamental papers 
on optics, elasticity (theory of distortions), and electromagnetism. 
He also applied his analytical methods to problems of heredity and 
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economics, in keeping with his view of an intimate relation 
pure mathematics and everyday life. His Theory of Funct) 


I 


and of Integral and Integro-diferential Equations (1930) Was re 


issued in 1959. (LR). 
VOLTERRA, a town and episcopal see in Tuscany, Italy, ig 
the province of Pisa, is 31 mi. (50 km.) WNW of Siena, Pop, 
(1961) 18,193 (commune). Standing on a steep hill and on dy 
posits of gray and blue clay, the town has been subject to successive 
landslides. Its chief industries are the extraction and artistic may. 
ufacture of alabaster and the preparation and drying of salt. Vo} 
terra is noted primarily as an Etruscan and a medieval art cen 
with remains of Etruscan walls enlarged in the 4th and 3rd cen. 
turies B.C., and two Etruscan-Roman gateways, the Porta all’Arco 
and the Porta Diana. Nearby are circular tombs with vaults of 
concentric rings supported by a central pillar (6th century BC), 
The Museo Etrusco Guarnacci contains a valuable collection of 
Etruscan art, including more than 600 cinerary urns mostly in 
alabaster or tufa. Other important structures are the 13th-century 
Palazzo Pretorio; the cathedral (13th and 16th centuries), witha 


facade attributed to Niccolò Pisano and art works by B. Gozzoli - 


and the Della Robbia; the baptistery (1283), with a Romanesque 
portal and a facade of green and white marble; the church of S, 
Girolamo, with terra-cotta works by G. della Robbia; the Palazz 
Viti by B. Ammanatti (16th century) ; the fortress (1343); and the 
Palazzo dei Priori (13th century), now an art museum containing 
works by L. Signorelli, D. Ghirlandajo, and R. Fiorentino. 

The ancient Volaterrae (Etruscan Velathri) was one of the 12 


cities of the Confederation of Etruria. It supported Rome during — 


the Second Punic War in 205 B.c. and Marius in the civil war 
against Sulla, but it was subjected in the Middle Ages to invasions 
by the Lombards and the Franks. After falling under the power 
of the Medici, its history followed that of Florence. 

(M. T. AN) 


VOLTURNO, a river of central Italy, has its source in tlt. 


Abruzzi Apennines near Alfadena and flows southeast as far asit 
junction with the Calore, near Caiazzo. There it turns southwest, 
flowing past Capua, until it reaches the Tyrrhenian Sea at Castel 
Volturno. The river is 109 mi. (175 km.) long and has a drainage 
basin of 2,100 sq.mi. (5,450 sq.km.). Its discharge varied from 
70,620 to 1,130 cu.ft. (2,000 to 32 cu.m.) per sec., until in the 1950s 
a dam was built a short distance upstream from Capua, regulating 
the discharge and creating a reliable supply of irrigation water. 


Since the Volturno flows at right angles to the main roads connect — 


ing Rome and Naples, it has had considerable military importance. 
During the wars for Italian unity, a major battle between the 
forces of Garibaldi and the Neapolitan Army on Oct. 1, 1860, neat 
Santa Maria Capua Vetere, ended with the defeat of the Neapoli 
tans and the fall of Capua. During World War II German forces 
in Italy used the Volturno as their line of defense after the fall of 
Naples, until on Oct. 13, 1943, the U.S, 5th Army crossed the rivet, 
and the Germans retreated to the Garigliano. "The upper Volturno 
Valley fell into Allied hands with the taking of Isernia by the 
British on Nov. 8, 1943, (G. Kx.) 
VOLUNTEERS OF AMERICA is a U.S. religious-s0 
welfare organization which offers spiritual and material aid to those 
in need. Founded in New York City in 1896 by Ballington an 
Maud Booth, as a result of a schism in the Salvation Army, » 
organization is nondenominational Protestant in character and B 
organized along quasi-military lines. It is, however, democratically 
governed by elected leaders chosen by its legislative body, co™ 
posed of all higher officers. n 
Through more than 500 program centres it offers a broad variety 
of welfare services, including day nurseries, homes and clubs fof 
the aged, summer camps for children and adults, maternity homes 
for unwed mothers, aid to prisoners and former prisoners and 
families, salvage and rehabilitation programs for the physically 
and mentally handicapped, girls’ residences, emergency sh ters 
for women and children, and family centres. Its spiritual servi 
include mission churches and Sunday schools, which offer oppor 
tunities to worship with a view to persuading worshipers to join; 
or rejoin, a church. Local administration is performed by a I9 
dent officer aided by an advisory board of local citizens. Fun 
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are provided by direct public contribution or through the local 
federated fund. Headquarters are in New York City. 
(J. F. Mc M.) 

VOLYN?, an oblast of the Ukrainian Soviet Socialist Repub- 
lic, U.S.S.R., was created in 1939 from former Polish territory. 
Area 7,683 sq.mi. (19,899 sq.km.). Pop. (1959) 890,456. The 
oblast lies in the northwest corner of the Ukraine and falls into 
two physical regions. The larger northern region consists of the 
flat, swampy lowland of Poles'ye (see Pores), drained by the 
headstreams of the Pripyat’ (Pripet) and by the Western Bug, 
which forms the frontier of both the oblast and the Soviet Union 
on the west. Reed and grass marshes are extensive; drier areas 
are chiefly forested with pine, oak, hornbeam, maple, and other 
deciduous trees on podsol soils. The southern region lies on the 
rolling hills of the Volyn’ Upland, much dissected by river valleys 
and erosion gullies. The natural forest-steppe vegetation of the 
upland has largely disappeared under the plow. 

The domination of the economic life of the oblast by agriculture 
is reflected in the very high proportion of rural dwellers, 74% 
(659,272) in 1959, The uplands produce good crops of sugar beets 
and grain (especially rye, wheat, and maize), In the northern 
lowland livestock raising is more important. The 10 towns and 21 
urban districts are all small and engaged chiefly in processing farm 
produce. The administrative centre is Lutsk (g.v.). In the south- 
west near Vladimir-Volynskiy is a small coalfield, and there are a 
number of quarries of granite, syenite, and basalt in the ancient 
basement rocks underlying the uplands. The overlying chalk is 
also exploited. (R. A. F.) 

VONCK, JEAN FRANCOIS (1743-1792), leader of the 
democrats during the Belgian revolution of 1789. Born at Baer- 
degem on Nov. 29, 1743, he became a lawyer in Brussels. In 1788 
he began to direct the opposition to the Austrian government’s 
authoritarian policy (see Bercium: History): he had pamphlets 
printed and distributed, and he organized a “Secret Brussels Com- 
mittee for Patriotic Affairs.” In May 1789 he adopted a plan of 
national revolution, Whereas Henri van der Noot (q.v.) relied 
on foreign help and did not want to appeal to the people, Vonck's 
secret society, Pro Aris et Focis (“For Altar and Hearth”), won 
widespread support in Flanders, Brabant, and the Walloon towns. 
As Van der Noot severed relations with him, Vonck offered the 
command of the troops massing in the principality of Liége to 
J. A. van der Meersch (q.v.). In view of Austrian military inter- 
vention, however, he had to seek a rapprochement with Van der 
Noot. Thus when the insurgents entered Brussels after Van der 
Meersch's victories, Van der Noot could take control of the gov- 
ernment. When Van der Noot arranged that the abbots of the 
great monasteries and the nobles should dominate the United Bel- 
gian Estates, Vonck reacted by forming a democratic party, claim- 
ing a fuller representation of all three orders and the doubling of 
the number of the third estate's representatives. Van der Noot's 
supporters then accused Vonck's democrats of wanting to destroy 
religion, provoked a riot in Brussels, and drove Vonck into hiding 
(March 1790). Austrian rule was restored in December 1790. 
Vonck, having taken refuge at Lille, organized a Belgian legion to 
participate in the expected liberation of his country by the French 
in 1792 (see FRENCH. REVOLUTIONARY WARS), but died on Dec. 1 
of that year. (C. VE.) 

VONDEL, JOOST VAN DEN (1587-1679), Dutch poet 
whose single-minded devotion to his faith and to Renaissance 
learning raised him from his humble origin and limited education 
to become his country's greatest poet. He was born at Cologne 
(Nov. 17, 1587), where his Mennonite parents had fled from Ant- 
Werp. Such was the beginning of a life (spent, after 1597, in Am- 
sterdam) harassed by upheavals in church and state and in domes- 
tic affairs, for he early lost his wife and two of his children, and in 
1659 his only remaining son, Joost, disgraced and impoverished him 
and had to go abroad. 
, He reconciled Renaissance learning with personal faith by treat- 
ing classical themes as adumbrations of Christian truths. So he 
moved on from his earliest rederijker influences to a study of 
Du Bartas and thence to Virgil and Seneca, making numerous 
translations of his models. As a Mennonite he wrote Het Pascha 
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(publ. 1612), dramatizing the Exodus from Egypt—an unmis- 
takable allegory for the Calvinists who had fled from the Spanish 
tyranny in the south—and the Senecan tragedy Hierusalem Ver- 
woest (1620). . 

Meanwhile his innate loathing of all kinds of tyranny weaned 
him from Calvinist theocratic doctrines, and the judicial murder 
of Johan van Oldenbarnevelt (q.v.) in 1619 released a flood of spir- 
ited lampoons and satires against Oldenbarnevelt’s jury, the doc- 
trine of predestination, and Calvinist divines in Amsterdam. Small 
wonder, then, that Palamedes (1625), dramatizing the political 
trial in a classical setting, brought him fame but also prosecution. 

His friendship with the moderate Hugo Grotius, whose Sofom- 
paneas he translated in 1635, indicates a further important transi- 
tion, from the Remonstrant to the Roman Catholic Church, where 
he eventually found the peace of mind which he sought in his long- 
ing for a universal faith, and from Latin to Greek drama, admired 
by Grotius and commended to him by Vossius. Gijsbrecht van 
Aemstel (1637), written during this transition, provides a hero 
for the capital of the new Dutch republic, modeled on the Aeneas 
of Virgil’s second book. In 1639 he translated his first Greek trag- 
edy, Sophocles’ Electra; and Gebroeders, an Old Testament trag- 
edy of the same year, is the first of his plays on the Greek model, 
which include Joseph in Dothan (1640), Salomon (1648), Lucifer 
(1654, Eng. trans. 1917), Jeptha (1659), and Adam in Ballings- 
chap (1664; Adam in Exile, trans. by W: Kirkconnell, in The Celes- 
tial Cycle, 1952). Vondel himself thought Jeptha his finest play, 
but Lucifer is generally considered his masterpiece. 

Vondel translated 8 plays and wrote 24, most of them based on 
biblical themes. Rooted in medieval tradition, he passed from 
militant Calvinism to the Baroque splendour of the Counter- 
Reformation, disciplined by adherence to the Greek dramatic uni- 
ties and by insistence on the inviolability of scriptural truth. He 
was more than 60 years old before he reached full literary maturity. 
He had shown himself a master of the emblem, the lyric, the occa- 
sional poem, the epic (Johannes de Boetgezant, 1662), the long 
theological poem (e.g., Bespiegelingen van Godt en Godtsdienst, 
1662), the pastoral (Leewwendalers, 1647, anticipating the Peace 
of Westphalia), and the essay (Aenleidinge ter Nederduitsche 
Dichtkunste, 1650; and the famous Berechten, or prefaces, which 
are essential to a full understanding of his plays), but he had grad- 
ually come to the conclusion that tragedy was the highest art form 
of all. He died in Amsterdam on Feb. 5, 1679. 

Bw.i0crarHy.—De werken van Vondel, 10 vol. (1927-37; index 
1940); J. H. W. Unger, Bibliographie van Vondels werken (1888). 
See also A. J. Barnouw, Vondel (1925); G. Brandt, Het Leven van 
Vondel (mod. ed, 1905); B. H. Molkenboer, De jonge Vondel (1950) ; 
Vondel-kroniek (1930-40); A. Verwey, Een inleiding tot Vondel 
(1892), Vondels vers (1927) ; W. Kramer, Vondel als barokkunstenaar 
(1946) ; J. G. Bomhoff, Vondel's drama (1950) ; P. King, “The Sacra- 
mental Thought in Vondel's Drama," Modern Language Review, vol. 
li (1956) ; W. A. P. Smit, Van Pascha tot Noah, 3 vol. (1956-62) ; K. 
L. Johannessen, Zwischen Himmel und Erde (1963). (P. K. K.) 


VONONES, the name of several Parthian or Indo-Parthian 
rulers. 

Vonones I (reigned A.D. 7/8-12), the eldest son of Phraates IV, 
was in Rome as a hostage when Orodes III died c. A.D. 7. The 
Parthians requested the return of one of the sons of Phraates IV, 
and Tiberius sent Vonones. Having been educated as a Roman, 
however, he alienated the Parthians. Artabanus (g.v.) III re- 
volted and entered Ctesiphon c. a.p. 12. Vonones fled to Armenia 
where he secured the Armenian throne, but because of pressure 
from Artabanus III was forced to abdicate c. A.D. 15. Vonones 
then went to Antioch in Syria where the Roman governor kept him 
in custody but in regal style. In a.p. 19 Vonones was killed in'an 
attempt to escape. 

Vonongs II, sub-king of Media, succeeded Gotarzes II on the 
throne of Parthia in a.D. 51. He reigned only a.few months and 
was succeeded by his son or brother Vologaeses I. 

See also PERSIAN HISTORY. y 

Vonones, Indo-Parthian ruler known only from his coins, He 
flourished sometime c. 88-40 B.C. and had a number of vassal 
kings under him, including the Saka rulers of Kabul, Arachosia, 
Gandhara, and Taxila. 
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For Vonones, the Indo-Parthian ruler, see W. Tarn, The Greeks in 
Bactria and India, pp. 344—346, 2nd ed. (1951). (R-N. F.) 

VOODOO (Voown, a god or spirit, from the Fon language of 
Africa) is the name of the religion practised in poverty-ridden 
rural areas of Haiti. Developed by slaves brought to the island 
by the French during the late 17th to early 19th centuries, Voodoo 
has the basic features of African religion, especially that of 
the people of Dahomey (q.v.). It also has ingredients from 
native West Indian cults and employs bits from Roman Catholic 
liturgy, sacraments, and sacramentals, despite the opposition of the 
church. 

Parallel religions of African origin are Santeria in Cuba, Obeah 
in Jamaica, and Orisha in Brazil. Long presented by journalists as 
cannibalistic, sexually orgiastic, and sorcery-ridden, Voodoo has 
been studied more sympathetically since the 1920s by anthropolo- 
gists, musicologists, and interpreters of folk dance, as well as by 
psychical researchers interested in the apparent clairvoyance and 
mediumship of its priests. As a religion, Voodoo has been char- 
acterized by modern observers in terms varying from “decadent 
superstitious syncretism” to “authentic expression of divine arche- 
types in pure and classic form.” 

Central to Voodoo is the worship of loa, chiefly divine beings 
of the African pantheon but also ancestors who have been deified. 
Since most Voodooists are practising Roman Catholics who view 
their total religious life as a unity, the Joa are loosely identified 
with various saints, Each /oa has its ceremonial colour, its day 
of the week, its ritual invocations and songs, its sacred emblem 
to be drawn on the ground, and above all its characteristic be- 
haviour when possessing a devotee (see Possession). For in 
Voodoo services the divine beings are expected to select subjects 
to put into unconscious trance, and then to be incarnated briefly 
in them for stylized dance, supernatural counsel, feats with fire, 
feasting, and on special occasions the acceptance of animal sacri- 
fices (chickens, goats, and bulls). Unlike African practice, in 
which each person is susceptible of possession by only one divine 
being, which claims him for a lifetime, Voodoo allows an indi- 
vidual’s possession by various Joa at different times, although 
those of his family inheritance dominate. Guidance and aid from 
the Joa may be further sought through dreams and through the 
mediumship of adepts in domestic Voodoo, an elder of the fam- 
ily; in cult society Voodoo, an initiated and divinely called male 
hungan or female mambo. These latter figures are the centres of 
voluntary autonomous congregations which they serve as priest, 
counselor, healer, political guide, and lodge-master, with the aid 
of their acolytes. Each such leader provides the congregation 
with a sanctuary, though it be only a shed, where, at night, after 
work, may be celebrated the elaborate prescribed rites, accom- 
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VOODOO IN HAITI 
(Above) Priestess, at left, carrying child around fire in 
baptismal ceremony; (right) girl examining pictures of 
Roman Catholic saints and voodoo symbols displayed ata 
voodoo shrine in Port-au-Prince 
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panied by the beating of sacred drums in intricate rhythms, Suh 
congregational worship is public, but Voodoo also has its trj. 
tions of private magic supposedly worked by sorcerers, includi 
the use of curse charms, the creation of zombis or living dead, ang 
the bloodsucking of werewolves; one of the functions of the lo 
is supposedly to protect the faithful from these. 

BisrrocnAPHY.—Melville J. Herskovits, Life in a Haitian Valley 
(1937) ; Alfred Métraux, Voodoo in Haiti (1959) ; Maya Deren, Divin 
Horsemen: the Living Gods of Haiti (1953); Marcus Bach, Strang 
Altars (1952). (Ha. H. B) 

VORARLBERG, a Bundesland (federal state) of the Repub: 
lic of Austria. Area 1,004 sq.mi, (2,601 sq.km.). Pop. (1961) 
226,323. The capital is Bregenz. 

Physical Features.—Vorarlberg, the westernmost Austrian 
state, is bordered on the north by Germany and the Lake of Con. 
stance, on the west by Switzerland (from which it is separated by 
the Rhine) and Liechtenstein, and on the south by Switzerland, In 
the east it extends to the Arlberg Pass, beyond which lies Tirol, 
The Alps (q.v.) reach their greatest altitudes in Vorarlberg in the 
southern triangle of the Bundesland, the highest peak of whichis 
the Piz Buin, 10,879 ft. (3,316 m.), in the Silvretta Massif, Vor 
arlberg has some level land in the right ( ) bank of the Rhine 
Valley, which near the Lake of Constance reaches a width of about 
eight miles, and in the valley of the main Austrian tributary of the 
Rhine, the Ill, These level lower areas are also the most favoured 
parts climatically, with winter temperatures higher than anywhere 
else in Austria, and mild summers. The climate of the Alpine xe 
gions varies according to altitude and exposure. 

History.—From the Neolithic period onward people were st 
tled in the Rhine Valley. The region was conquered by the Re 
mans in 15 B.C., and it was a frontier zone from the 3rd century 
A.D. to the end of the Sth, By 593 all of the present Vorarlberg 
had become part of the Frankish Kingdom, With the decline of 
the central power, local counts acquired increasing independence, 
and the county of Bregenz, though somewhat larger than the pres 
ent Bundesland, was the first territorial forerunner of Vorarlberg. | 
In 1206 was founded the line of counts of Montfort, whose fate | 
thereafter was closely linked with that of Vorarlberg. s 

As a result of internal quarrels, Walser (people from what i$ 
now the Swiss canton of Valais), renowned. fighters, were calle 
in by the various feudal lords to settle disturbances. Eventually, | 
however, the Walser became colonists and contributed to the get 
manization of the area, The Habsburgs acquired Tirol (q.v) i 
1363 and by 1523 had control of most of the territories of t 
present Vorarlberg. In consequence of the Peace of Pressbutg | 
(now Bratislava), Vorarlberg, with Tirol, was part of Bavaria from 
1805 till 1814. Contrary to the wishes of its inhabitants, Vorar- 
berg under restored Austrian rule 
remained attached to Tirol. 
1861 at last a separate Lan tog 
(Diet) was granted, but it was | 
not till after World War I thil 
the Diet in Bregenz could decli 
Vorarlberg independent, on Nov 
3,1918. Ina plebiscite on 
11, 1919, a great majority of the 
voters expressed a wish to jon 
with Switzerland, but neither the 
Swiss government nor the Alle 
were in favour. Vorarlberg be 
came a Bundesland of Aus 
and has remained so except 1 
the Anschluss period, 1938-8. 
when it was once more attaché 
to Tirol as a Reichsgau of Grealif 
Germany. É 

Population.—The populatio® 
in 1961 was 226,323, a ma 
natural increase of 16.9% 0 
1951, compared with an incre 
of only 1.895 for Austria as i 
whole. Ethnically the people #%i 
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German, but the dialect spoken, in contrast to the rest of Austria, 
is akin to Swiss German. Virtually the entire population (over 
9595) is Roman Catholic. The principal towns are the capital, 
Bregenz (pop. [1961] 21,428), on the Lake of Constance, Dorn- 
birn (28,075), Feldkirch (17,343), Lustenau (12,582), and Bludenz 
11,127). 
: In the earliest settled areas, the Rhine Valley and Walgau, irregu- 
lar nucleated villages (Haufendérfer) with open fields prevail; 
settlement is similar in the central part of the Bregenzer Wald. 
Elsewhere, in particular the areas colonized by the Walser, the 
isolated farm dominates. In these areas the farmsteads consist 
of two or more buildings constructed of timber. Greatly contrast- 
ing to these are the stone-built farmsteads of the Montafon Valley. 

Administration and Economy.—The Land government of 
Vorarlberg, elected by and responsible to the provincial Diet 
(Landtag), is elected for five-year periods by popular vote. 
Vorarlberg is represented in the Austrian Parliament by four 
members and in the Bundesrat (federal upper house) by three. 
Vorarlberg, more than any of the other Bundeslünder, jealously 
guards its constitutional rights of independence. 

Of the total labour force, the 1951 census showed only 2696 
employed in agriculture. Owing to altitude and high rainfall, grass- 
land farming is by far the most important branch. Over 97% of 
the farmland is meadow and pasture, and Vorarlberg leads all the 
other Lander in cattle raising. Until 1954, when it was overtaken 
by Salzburg, it was also the country’s leading cheese producer, 
manufacturing Austrian Emmental-Gruyére. Arable farming for 
potatoes, maize (corn), and wheat, and fruit growing, are of greater 
importance in the Rhine Valley, where even some vineyards are 
found. Forestry is relatively unimportant, though considerable in- 
come is derived from hunting concessions. 

Vorarlberg has no mining industry of consequence. Glaciers, 
relief, and climate combine, however, to give it a high waterpower 
potential for generation of electricity. About 60% of the Austrian 
export of electric current comes from the Ill group of power 
stations. 

With 51% of its labour force engaged in industry and crafts, 
Vorarlberg ranks second only to Vienna in industrialization. The 
main resources for industrialization were an ample labour supply, a 
long tradition of spinning and weaving, and the example of Switzer- 
land across the border, The textile and clothing industry is not 
only the most important industry of Vorarlberg but is also impor- 
tant for Austria as a whole, being 30% of the total and working 
largely for export. Practically all textile branches are represented. 
Metal industries, watch and clock making, and chemical and 
pharmaceutical industries are also of some importance. About 
4,000 Vorarlbergers work in Switzerland. Tourist trade, both 
summer and winter, is of increasing economic importance. 

By rail, Vorarlberg is linked with Tirol only by a single-track 
line, which passes under the Arlberg in a tunnel 6.2 mi. (10.0 km.) 
long. There is one rail link each to Germany, Switzerland, and 
Liechtenstein. In road links the discrepancy is even greater— 
there are only three roads to Tirol and 29 leading abroad. 

(K.A. S.) 

VORKUTA, a city of the Komi Autonomous Soviet Socialist 
Republic, U.S.S.R., lies at the northern end of the Urals and on 
the Vorkuta River, a headstream of the Usa, tributary of the 
Pechora, 690 mi. NE of Kotlas and 140 mi. from the Kara Sea. 
Pop. (1959) 55,668. Coal mining began there in 1932, but the 
industry and the town grew significantly only during World War II 
when the railway linking Vorkuta to Kotlas was built. In the 
early stages, the coal exploitation largely used penal labour. The 
coalfield was in the mid-1960s the fourth largest producer of hard 
coal in the U.S.S.R. There are also sawmills and brickworks. 
City status was conferred in 1943. (R. A. F.) 

VORONEZH (Vonoxzzuskaya OBLAST’), an oblast of the 
Russian Soviet Federated Socialist Republic, U.S.S.R., was created 
in 1934, Area 20,232 sq.mi. (52,400 sq-km.). Pop. (1959) 2,368,- 
740. The oblast lies in the basin of the middle Don (q.v.), which 
bisects it from north to south, with a high, steep right bank and a 
broad, low floodplain on the left. The northeast of the oblast 
consists of the level plain of the Oka-Don lowland. West of the 
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Don the land rises to the Central Russian Upland. In the south 
are further hills, outliers of the Central Russian Upland. All the 
hill areas are greatly dissected by valleys and erosion gullies. The 
climate is continental, with January average temperatures about 
14° F (—10° C) and July averages about 68° F (20° C). Rain- 
fall is very moderate, about 20 in. (500 mm.) a year on the hills 
and 17 in. or less on the lowlands, The oblast lies in the forest- 
steppe zone with a natural vegetation of alternating patches of oak 
forest and grass steppe. The greater part of the natural cover has 
disappeared under the plow, as the soils are exceptionally rich 
chernozems. Surviving oak forest is protected in nature reserves. 
Plowing (63% of the surface) has caused intensive gully erosion, 
and gullies are extending rapidly. A relatively small area has been 
planted with tree shelter belts and shrubs for protection against 
erosion. 

Despite the losses from erosion, the oblast is highly developed 
agriculturally. In the south winter wheat is dominant, in the 
north spring wheat. Rye is also important and there is some bar- 
ley, millet, and oats. Maize (corn) has increased greatly in sig- 
nificance, both for fodder and for human consumption; this is one 
of the few areas of the U.S.S.R. that provide adequate climatic 
conditions for maize. Sunflowers and sugar beets are the chief 
industrial crops, but sugar beets, unfortunately, are an important 
cause of erosion. Vegetables, especially. potatoes, are particularly 
important around Voronezh town, and there are many orchards 
everywhere. Cattle, both dairy and beef, and swine are raised 
in considerable numbers, and sheep for meat and wool are also im- 
portant. The agricultural development of the oblasť’ is reflected in 
the high proportion of rural population, 65% (1,547,960 persons) 
in 1959. 

The oblast comprises 13 towns and 19 urban districts, mostly 
engaged in processing farm produce—sugar refining, fiour milling, 
oil pressing, distilling, leatherworking, etc. Heavier industry, espe- 
cially engineering and chemicals, is chiefly concentrated in the 
town of Voronezh (q.v.). Fireproof materials, such as bricks for 
blast furnaces, are made at Semiluki near Voronezh, based on local 
fireclays, Furniture is made in a number of towns, but nowadays 
most of the timber is obtained outside the oblast. In the south- 
west are iron deposits, part of the great deposits of the Kursk 
Magnetic Anomaly, but their low quality does not permit economic 
exploitation. (R. A. F.) 

VORONEZH, town and oblast centre of the Russian Soviet 
Federated Socialist Republic, U.S.S.R., stands on the Voronezh 
River 15 mi. (24 km.) above its confluence with the Don. Pop. 
(1959) 448,226. The town was founded in 1586, originally on the 
high, steep right bank, as a stronghold protecting the Russian 
colonization of the forest-steppe. Later it formed part of the 
Belgorod defensive line. Voronezh grew rapidly in importance 
during the reign of Peter the Great, who made it the base for his 
campaigns against the Turkish fortress of Azoy. The fleets of 
river craft on which Peter sailed his army down the Don were built 
there. With the intensive agricultural development of the forest- 
steppe, Voronezh became a major centre for the grain trade, flour 
milling, and oil pressing, and was created a seat of provincial gov- 
ernment. Modern Voronezh has developed a wide range of en- 
gineering industries, producing machinery for the food industry, 
transport, and agriculture, excavators, presses, radios, and tele- 
vision sets. It is one of the more important chemical towns of 
the U.S.S.R., specializing in synthetic rubber and tires, Food 
processing remains important, as do distilling and tobacco manu- 
facture. Power for industry comes from a thermal electric plant 
using peat and from one of the Soviet Union’s three atomic power 
stations, completed in the early 1960s. Natural gas is obtained by 
pipeline from Stavropol’. 

Voronezh has a university, evacuated there from Tartu in Estonia 
in 1918. Its agricultural institute was founded in 1913. There 
are also medical, veterinary, forestry, and pedagogic institutes. 
The centre of the town, with the administrative and most of the 
cultural and educational institutions, is laid out on a gridiron pat- 
tern, broken only near the river by ravines in the steep bank. In- 
dustry is either west of the centre on the plateau above the bank 
or on the low, sandy left bank. To the north are further educa- 
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tional institutions, surrounded by parks, the university botanical 
garden, and the experimental farm of the agricultural institute. 
Railways link the town north to Ryazan’ and Moscow, south to the 
Donbass (Donets Basin) and Rostov, and west to Kursk. During 
World War II heavy fighting took place in and around Voronezh; 
the town was largely destroyed, but it was rebuilt in postwar years. 
(R. A. F.) 

VORONTSOY, a family of importance in Russian history. 

MIKHAIL ILLARIONOVICH Vorontsov (1714-1767) was the first 
member of the family to become prominent. At the age of 14 he 
was appointed a page at the court of Elizaveta Petrovna; and in 
1741 he materially assisted her in the coup d'état which made her 
empress (see ELIZABETH). He was married to Anna Skavronskaya, 
a cousin of the empress, in 1742 and was created count and ap- 
pointed vice-chancellor of the empire in 1744. In the latter ca- 
pacity he was the chief rival of the chancellor, A. P. Bestuzhev- 
Ryumin (q.v.), against whom he took part in Count I, G. Lestocq's 
conspiracy of 1748. The empress, grateful to the cultivated 
Vorontsov for his political services and also for his family’s finan- 
cial support, saved him from the fate of the other conspirators; 
but for the next ten years, till the fall of Bestuzhev, he lived in a 
state of semieclipse. 

The fall of Bestuzhev, in 1758, was a consequence of the diplo- 
matic revolution which had inaugurated the Seven Years' War 

(q.v.). Vorontsov was then appointed imperial chancellor in suc- 
cession to him. Always ready to take his cue from the court, he 
had been a keen promoter of the Russian alliance with France and 
with Austria and was an avowed enemy of Prussia; but after Eliza- 
beth's death (1762) he made no effort to prevent her successor, 
Peter III, from reversing her policy. Even so, he did not lack 
personal courage, remaining loyal to the deposed Peter after the 
coup which brought Catherine II (g.v.) to the throne. Refusing 
at first to serve under Catherine, he was put under house arrest, 
and he took the oath of allegiance to her only when he had heard 
of Peter's death. Catherine then reinstated him as chancellor, but 
in the autumn of 1763 he resigned office when he found that the 
real control of foreign affairs was in the hands of Nikita Ivanovich 
Panin (g.v.), the advocate of a Russian alignment with Prussia 
and Great Britain against France and Austria. Vorontsov died 
in St. Petersburg in 1767. 

Mikhail's elder brother, Roman ILLARIONOVICK (1707-83), had 
two notable daughters: ELIZAVETA, mistress of the unfortunate 
emperor Peter III; and EKATERINA, famous under her married 
name as Princess Dashkova (g.v.). Roman's sons ALEKSANDR 
and SEMEN were separately important: 

ALEKSANDR RoMANOVICH Vorontsov (1741-1805) began his 
career as a diplomat. He went as Peter III's minister to Great 
Britain in 1762 and subsequently represented Catherine II in the 
Dutch Netherlands. Recalled to Russia and appointed a senator 
(1768), he became president of the department of trade in 1773. 
He helped to negotiate commercial agreements with France, 
Naples, and Portugal (1786-87); but the outbreak of the French 
Revolutionary Wars (g.v.) made nonsense of the Vorontsovs' tra- 
ditional policy of friendship with France and Austria. Early in 
1792 he was dismissed. In 1802, however, Vorontsov was ap- 
pointed chancellor by the emperor Alexander I. He worked to 
persuade the emperor to sever relations with Napoleonic France, 
but retired in 1804. 

Aleksandr's brother SEMEN RoMaNovicH VoRONTSov (1744— 
1832) was Russian minister to Great Britain from 1783 to 1806. 
During the Russo-Turkish War of 1787-92 he inspired the parlia- 
mentary opposition which forced William Pitt’s government to 
abandon its plan for a British naval expedition in support of the 
Turks (1791); and in 1793, during the War of the First Coalition 

against France, he secured the renewal of the Anglo-Russian com- 
mercial treaty. Catherine II was subsequently irritated by his 
policies, but her son and successor Paul I raised him to the rank 
of ambassador, granted him vast estates in Finland, and created 
him count (1797). Vorontsov however declined Paul's offer of 
the imperial chancellorship in succession to A. A. Bezborodko; 
and in 1800-01 he was completely disgraced, as Paul was embark- 


ing on his policy of co-operation with France. He was promptly 
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| 
reinstated as ambassador by the new emperor Alexander, but re 
signed in 1806. He spent almost all his later life in London, where. 
he died on June 21, 1832. 

Semen's son MIKHAIL SEMENOVICH VORONTSOV (1782-188) 
had a distinguished military career. Having served in the Ry 
sian campaigns of 1803-04 in the Caucasus, he fought against ti 
French in 1805-07, against the Turks in 1809-11, and against ty 
French again in 1812-14, subsequently commanding the Russian 
corps in the Allied Army of Observation in France till 1818, jy 
1823 he was appointed governor-general of “New Russia”; j 
of the southern provinces of the empire. In that capacity he spon, 
sored the introduction of steamboats on the Black Sea. Durin 
the Russo-Turkish War of 1828-29 he commanded the forces which 
took Varna. 

In 1844 Vorontsov was appointed commander in chief in th 
Caucasus and governor with plenipotentiary powers. His brillian 
campaign against the Caucasian patriot Shamil earned him th 
title of prince, and by 1848 he had conquered two-thirds o 
Dagestan for Russia. He retired early in 1853 and was made; 
field marshal in 1856, shortly before his death at Odessa. 

Materials from the Vorontsov family archives are edited by | 
P. I. Bartenov, in 40 volumes (1870-97). 

See V. V. Ogarkov, Vorontsovy (1892). u 

VOROSHILOV, KLIMENT YEFREMOVICH (IB 

), Soviet military and political leader, was for more thi 
three decades the friend and collaborator of Stalin, whom he sur 
vived to become head of state for seven years. He was born into 
a working-class family in the village of Verkhneye in the provin 
of Ekaterinoslav (now Dnepropetrovsk) on Feb. 4 (new style; 
Jan. 23, old style), 1881. He started work in a factory in 18% 
and joined the Bolsheviks in 1903. He organized the workers o 
Lugansk in the revolution of 1905 and suffered frequent arrest ant | 
deportation from then till 1917. He led the rising in the Dont | 
Basin and fought against the monarchists in Southern Russi 
and the Ukraine till 1921. He was made a member of the Cate 
tral Committee of the Communist Party of the Soviet Union it 
1921 and entered the Politburo in 1926, After commanding tht 
North Caucasus military district (1921-24) and then the Moscot 
one, he became commissar for military and naval affairs in 192 
From June 1934 to May 1940 he was commissar for defense. H 
1935 he was made a marshal, | 

In World War II, Voroshilov was unsuccessful as a commandet 
but played a part in the general direction of the war as a Ee 
till 1944, of the State Defense Committee, He was present at a 
Stalin’s wartime conferences with Western leaders. He signed 
armistice with Hungary in 1945 and served as chairman of üt | 
Allied Control Commission there till 1947. In 1946 he became# 
deputy prime minister of the U.S.S.R. i 

When Stalin died in March 1953 Voroshilov was made chairmil 
of the Presidium (the name of the Politburo from 1952 to 1966) 
of the Supreme Soviet, nominal head of the Soviet state, He doe 
not appear to have played an active part in post-Stalin politics 
but held his largely ceremonial office till May 7, 1960, and matt 
a number of official trips abroad, In July 1960 Voroshilov WP. 
dropped from the Presidium and at the 22nd congress of the på 
in October 1961 was expelled from the Central Committee ! 
and denounced as a member of the “antiparty group,” which Bé 
included Molotov, Malenkov, and Kaganovich. At the 23rd on 
gress in 1966, however, he was restored to full membership in ™ 
Central Committee. 5 (D. Fo), 

VOROSMARTY, MIHALY (1800-1855), Hungarian pot 
a leading figure of Hungarian literary life during the era of ff 
forms (1825-49). Born on Dec. 1, 1800, at Nyék, into a fami? 
of impoverished nobles, he soon had to provide for hims®™ 
From the age of 15 as a schoolboy and later while studying Dn w 
he supported himself by private tutoring. He first attempted, ^. 
write poetry during his school days and he never ceased to wilt 
In 1825 he published an epic, written in hexameters, Zalán fut É 
describing the conquest of Hungary by Arpad, and the defeat V 
Zalán who had previously ruled the country. The epic, 1n ^ 
cantos, has great artistic merit but its resounding success pe 
caused also by the general patriotic upsurge of the period W^ 
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clamoured for a work describing the glorious past of the Hungarian 
nation. 

Vörösmarty belonged to the group of writers led by Karoly Kis- 
faludy, and he was a regular contributor to the literary periodical 
Aurora. In 1828 Vörösmarty became the full-time editor of a 
well-known magazine, the Tudomdnyos Gyüjtemény, and his is the 
curious privilege of being the first Hungarian man of letters to 
make a living—admittedly a modest one—out of literature. 
Vürósmarty's influence and fame was steadily growing, but he had 
little practical sense and what influence he exerted was through 
the authority of his genius and the unpretentious integrity of his 
character. In 1830 he became the first member of the newly 
founded Hungarian Academy. Vörösmarty was the best dramatist 
of his time. His early work was strongly influenced by German 
and French romantic drama but in 1830 he produced a really great 
work, Csongor és Tünde, a symbolic fairy tale. He married late, 
in 1843, and his wife Laura Csajaghy inspired some beautiful 
poems, among which A merengóhóz (“To a day-dreamer," 1843) 
is outstanding. Having achieved fame, reasonable material com- 
fort, and a happy marriage, Vörösmarty was in a position to look 
forward to a contented old age, when the War of Independence 
(1848-49) shattered his life. An ardent partisan of Kossuth, he 
embraced the national cause and became a member of parliament. 
During the repression which followed, Vörösmarty had to go into 
hiding and lived with his three children in great misery. His per- 
sonal misfortune and the tribulation of his country affected his 
mind and though he was still able to produce some splendid poems, 
such as Vén cigány (“The Old Gypsy," 1854), he was unable to 
continue his former activity. He died at Pest on Nov. 19, 1855. 

Vórósmarty played a most important part in the development of 
Hungarian literature. By purifying it from overwhelming classi- 
cal and German influence, he made it national not only in language 
but also in spirit. His ardent love of Hungary pervaded all his 
works as it directed all his life. It was with him that literature 
in Hungary became really Hungarian and, at the same time, 
reached maturity. (Ds. Sr.) 

VORTEX: see WHIRLPOOL. 

VOSGES, a département of eastern France, formed in 1790 
chiefly of territory from the old Lorraine (q.v.), with the addition 
of neighbouring areas of Franche-Comté (q.v.) to the south and 
Champagne (q.v.) to the west. It is bounded east by the départe- 
ments of Bas-Rhin and Haut-Rhin, south by Haute-Saône, 
west by Haute-Marne, and north by Meuse and Meurthe-et- 
Moselle, Pop. (1962) 380,676. Area 2,267 sq.mi. (5,871 sq.km.). 
The département stretches westward from the crest of the Vosges 
(q.v.) highlands across the plateau and scarplands of Lorraine, 
and lies mainly in the drainage basins of the Moselle and Meuse 
rivers, but its southern margins lie beyond the watershed in the 
basin of the Saóne River. The highest part of the Vosges, consist- 
ing of granite, is flanked by extensive forest-clad hills of sand- 
stone, deeply dissected by the headstreams of the Moselle and 
its tributary the Meurthe. In the centre of the département, the 
plaine of Lorraine is heavy clay country, about 1,000 ft. (305 m.) 
above sea level, relieved by scarped limestone hills. : 

The inland situation and considerable elevation make the cli- 
mate severe, with cold, snowy winters; but summers are warm 
and the soils, though often difficult to work, are fertile. Cereals, 
fodder crops, potatoes, and vines are grown on favourable ex- 
posures and soils, such as are provided along the limestone scarps. 
Fruit orchards are locally important, mirabelle plums being a 
special feature. The highland valleys in the east are cattle-raising 
country, and elsewhere there is much fattening of beef cattle and 
dairying. Exploitation of the extensive forests is a significant 
aspect of the economy in the hilly eastern districts and supports 
furniture and paper industries. More important is the tex- 
tile industry, chiefly cotton, which underwent development in 
Vosges after France’s loss of Alsace in 1871. Factories are wide- 
spread in the valleys on the western side of the Vosges, but Épinal 
and Saint-Dié are the chief centres. Both towns were seriously 
damaged in World War II. Among several spa resorts, Vittel, 
Bains-les-Bains, Plombières, and Bussang are well known. Large 
quantities of Vittel water are bottled and distributed over France. 
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The Canal de l'Est crosses the département from north to south, 
following the upper valleys of the Moselle and Saóne. 

Vosges département is divided into three arrondissements, cen- 
tred upon Épinal, Saint-Dié, and Neufcháteau. Near Neufcháteau 
is the village of Domrémy-la-Pucelle, the birthplace of Joan of Arc. 
Épinal is the préfecture, Saint-Dié the centre of the bishopric, 
and the département comes under Nancy for the administration 
of both justice and education. (An. E. S.) 

VOSGES, a highland massif in eastern France, extending west 
of the Rhine Valley in Alsace-Lorraine in the départements of 
Haut-Rhin, Bas-Rhin, and Vosges (qq.v.). Built of ancient rocks, 
the Vosges are remains of the same structure that underlies the 
Black Forest on the opposite side of the Rhine Valley. When the 
block was uplifted in Tertiary times the keystone of the arch 
foundered between the parallel zones of fracturing that delimit the 
present Rhine Rift Valley. The Vosges descend abruptly, along a 
series of step faults, to the Rhine plain, but slope more gradually 
on the western, Lorraine, side. The granite core of the massif is 
exposed in the southeast in the High Vosges, where the rounded 
summits, known as ballons, exceed 4,000 ft. (1,220 m.), culminat- 
ing in the Ballon de Guebwiller at 4,672 ft. (1,424 m.). To the 
north the Vosges lose height and the granite passes under an en- 
velope of hard Triassic sandstones (grès vosgiens) that also spread 
out to the west. North of the Col de Saales, the Mont Donon 
reaches 3,307 ft. (1,008 m.), but beyond the Col de Saverne the 
flat-topped sandstone ridges of the Low Vosges do not reach 2,000 
ft. (600 m.). 

The Vosges present a very considerable obstacle to communica- 
tions. The valleys have been deeply gouged by Quaternary glaci- 
ation, but the passes at their heads are high, and main routes 
outflank the granite massif to the north and south. The Col de 
Saverne (1,345 ft. [410 m.]), approaching from Lorraine to the 
Rhine Valley at Strasbourg, is followed by the railway and by the 
Rhine-Marne Canal. South of the Vosges the gate of Belfort 
provides an easy connection from the Saóne plain to the Rhine at 
Basel, Motor roads cross the massif from west to east by the 
high passes of Bussang (2,461 ft. [755 m.]) and the Schlucht 
(3,737 ft. [1,139 m.]). 

The climate, wet and snowy, and the infertile soils restrict 
farming, and much of the highland is heavily forested, with beech 
and oak woods at lower elevations and extensive coniferous forests 
above. The rounded summits above the forests provide alpine 
pastures (chaumes), used for summer grazing. The farming is 
largely pastoral and cheese making is important; the sheltered 
foothills in Alsace, enriched with limon soil, support an impor- 
tant vine-growing district. Abundant waterpower has helped the 
timber industries and papermaking, and the soft water has also 
been significant for the development of textile industries. The 
cotton industry became especially important, both in the valleys 
of the rapid streams on the Alsatian side and in the Lorraine valleys 
also, There the chief centrés are Épinal and Saint-Dié, and furni- 
ture making is also important. The grés vosgien provides raw ma- 
terial for glassmaking, notably at Cirey and Baccarat. 

(Ar. E. S.) 

VOSS, JOHANN HEINRICH (1751-1826), German poet, 
remembered chiefly for his translations of Homer, was born at 
Sommersdorf in Mecklenburg on Feb. 20, 1751, the son of a 
farmer. After some time as a private tutor, he went to Gottingen 
in 1772 at the invitation of H. C. Boie (q.v.), whose attention he 
had attracted by poems contributed to the Göttinger Musenalma- 
nach. Here he studied theology (briefly) and philology, and be- 
came one of the leading spirits of the famous Göttinger Hainbund. 
In 1775 Boie handed over to him the editorship of the Göttinger 
Musenalmanach, which he continued to issue for several years. In 
1777 he married Boie's sister Ernestine. From 1778 to 1802 Voss 
was headmaster of schools, first at Otterndorf, Hanover (where 
he began to translate the Odyssey), then at Eutin; but he found 
the work uncongenial and gave it up, living as a private scholar 
in Jena. In 1805 he moved to Heidelberg where he was given a 
professorship in classical philology, which allowed him to devote 
himself to his translations, An ardent rationalist, he waged an 
exasperated and embittered struggle against the younger romantics 
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(Arnim, Brentano, Creuzer) and against his childhood friend F. L. 
Stolberg, a convert to Roman Catholicism, He became more and 
more lonely and died on March 29, 1826, in Heidelberg. 

Voss published his collected poems in 1802. As a lyricist he 
wrote mainly songs, odes, elegies and pastoral idylls in the style 
of Klopstock and the ancients. His idyll Luise (1795), which 
portrays with naturalistic ease the life of a country pastor's fam- 
ily, inspired Goethe to write Hermann and Dorothea. Voss is 
chiefly famous, however, for his translations. The Odyssey (1781) 
and Jliad (1793), particularly, achieved permanent importance. 
Voss was regarded by Goethe and other German poets as an au- 
thority on classical metres; but his pedantic regard for the niceties 
of form and language led him in his later translations to strain 
his medium on behalf of exactitude. His classical authors included 
Virgil (1789 ff.), Ovid (1798) and Horace (1806). He also trans- 
lated A Thousand and One Nights (1781-85) and, with his sons 
Heinrich and Abraham, Shakespeare’s plays (1818-29). 

J.H. Voss’s Sämtliche poetische Werke came out in 1835 (new 
ed. 1850). A good selection, with biography, is in A. Sauer, Der 
Göttinger Dichterbund, vol. 1 (Kürschner's Deutsche National- 
literatur, vol, 49, 1887). His Briefe have also appeared, 4 vol. 
(1829-33). 

BinLrocRAPHY.—Voss's short autobiography, Abriss meines Lebens 
(1818); biography by his wife, Ernestine Voss, Aus dem Leben von 
J. H. Voss (1923) ; W. Herbst, J. H. Voss, 3 vol. (1872-76) ; F. Heuss- 
ner, J. H. Voss als Schulmann in Eutin (1882) ; J. H. Voss-Gedáchtnis- 
schrift (1926) ; Karl Aner, J. H. Voss in Theologische Studien und 
Kritiken 100 (1928); R. Burmeister and W, Kayser, J. H. Voss an 
F, G. Klopstock (letters, 1954). (Fu. W. W.) 

VOSSIUS (Geruarp JoHann Voss) (1577-1649), Dutch 
humanist theologian and one of the foremost scholars of the Dutch 
republic’s "golden age," was born near Heidelberg (his father, a 
Dutch Calvinist pastor, was in exile there at the time) and studied 
at Leiden, where he made a lasting friendship with Hugo Grotius. 
He was rector of the high school at Dordrecht (1600-14) and in 
1615 became regent of the theological college of the States-General 
at Leiden. There he became involved in the controversy over 
Arminianism (g.v.); his mediating role was suspected by the 
Counter-Remonstrants and he resigned his chair in 1619. 

So great, however, was Vossius' reputation as a scholar that in 
1622 he was appointed professor of rhetoric and chronology (later 
also Greek) at Leiden University. He twice refused invitations 
to Cambridge but accepted a nonresident prebendary at Canter- 
bury offered him by Charles I and Archbishop William Laud. He 
was installed there in 1629 and received a doctorate of civil law 
Írom Oxford. In 1632 Vossius left Leiden to become professor 
of history at the newly founded Athenaeum at Amsterdam. He 
died there on March 19, 1649. 

Vossius’ scholarship was universal, though his reputation during 
his lifetime was chiefly in the field of classics and educational 
works; e.g., his contributions to church history and doctrine 
with his Historiae de controversiis quas Pelagius eiusque reli- 
quiae moverunt libri septem. (1618) and. Dissertationes tres de 
tribus symbolis apostolico, Athanasiano et Constantinopolitano 
(1642). 

pen interesting for the light it throws on contemporary 
problems is his varied and extensive correspondence with men 
prominent in all fields, especially English men of letters, among 
them William Laud, Lancelot Andrewes, Christopher Wren, and 
Lord Herbert of Cherbury. Vossius’ collected works were pub- 
lished at Amsterdam in six volumes (1695-1701). 

Of Vossius’ eight children, four became distinguished scholars. 
Isaak Voss (1618-89) was tutor of Greek and librarian to Chris- 
tina of Sweden before, in 1673, becoming resident canon of Wind- 
sor. Like his father, he was an eminent classical and ecclesiastical 
historian. 

VOTING BEHAVIOUR. Although free elections and 
democratic government have existed for only a short time and 
only in nations representing a minority of the world's population, 
the election and the referendum have been widely used by rulers 

to establish or reinforce their legitimacy, their "title to rule." 
Napoleon I called upon the French people to ratify his power in a 
referendum in 1804, Subsequent French rulers, up to and includ- 
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ing Charles de Gaulle, who have come to power extr; 
done the same. Both of the world's most complete 
regimes, Germany under Hitler and the Soviet Union un 
maintained a regular ritual of formal one-party elec 
national parliaments, allowing electors to choose betw 
ing or voting yes or no. Both systems reported close t 
ing, with almost everyone voting yes. Currently, elec! 
tinue to be held in various authoritarian systems, bot! 
and non-Communist; thus countries such as Spain, P; 
nisia, and Guinea hold periodic elections. Some esseni 
party systems, seeking to convey the illusion of a coni 
tion, permit small, harmless opposition parties to 
candidates, who are then reported as receiving from 10! 
of the vote; this pattern holds for Mexico, Brazil after 
military coup, Portugal, and Poland. 
That authoritarian rulers devote such energy to the se 
empty ritual of elections suggests that voting has other fu 
than the selection among rivals for office. Governments 
can claim to be endorsed by the electorate involve the cit 
in responsibility for elite actions, Thus a one-party 
referendum serves not only to give populist legitimacy 
ernment, it also enables the rulers to say that they are a 
the people, and thus have the right to demand sacrifices an 
ence from the public. Such elections are a tribute to thee 
to which democratic legitimation has become the predon 
source of governmental authority. Dictatorships must claim 
servants of the people. N 
The following discussion deals with voting as a form of po 
behaviour common to many countries and many conte 
examines general theories about the character and behai 
voters, studies of voting behaviour, and factors affecti 
choice, and explores the implications of all these for demo 
theory. 4 
For analysis of the nature of elections in various coun 
see ELECTORAL Systems, See also Party, PorirrICAL; Porm 
PHILOSOPHY; POLITICAL Science; RECALL; REFERENDU! 
Initiative; REPRESENTATION. ye 


WHY DO PEOPLE VOTE AS THEY DO? 


Academic analysts of voting behaviour have largely 
authoritarian elections, for obvious reasons; their real 
is the analysis of how the voter makes up his mind, and 
factors lead him to vote as he does, Voting is not li 
public office, of course; such private organizations as social 
trade unions, professional societies, and corporations choo 
officers by procedures which resemble the elections of pul 
cials. Few of these groups have regularly contested electi 
the International Typographical Union (AFL-CIO), the D. 
man’s Union of Great Britain, and a variety of European 
do so. During the early 1960s in the United States, incun 
presidents of national unions were defeated for reelection 1 
United Steelworkers of America, the International Brother! 
Electrical Workers, and the United Rubber Workers, In E 
Australia, and Israel, slates allied to national political parti 
ally those on the left, contest internal union elections. El 
contests within private organizations have rarely been stu 
cept for a few trade unions. There are few data, for examp 
contests for the support of corporation stockholders. 

_ Theorists have speculated about the behaviour of voters. 
since the Enlightenment. The predominant view has assum 
voters are rational men who opt for their self-interest if oi 
a choice. Political contests such as those involving the establi 
ment of the American Constitution, the pre-Civil War con 
the efforts to unify Australia, or the institutionalization 0 
British party system have been discussed largely as reflectio 
conflicting interests. Shifts in the relative popularity of con 
ing parties have been considered the result of changes if 
strength of various interest groups, or the emergence of new neé 
or interests. 4 

The political battles waged in the 19th and early 20th cen 
over the suffrage reflected the assumptions of reformers and 
servatives alike, that the poor would vote their self-interest if 
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the franchise, and in so doing deprive the well-to-do of their 
property and power. During that period, conservatives in almost 
every European country fought the creation of a political system 
in which the majority of the adult population could elect a govern- 
ment that would be free to enact any legislation that it wished, It 
should be noted that many of the restrictions on direct democracy 
persisted in much of Europe until World War I; others were modi- 
fied only after World War II. (See also DEMOCRACY.) 

The interpretation of political behaviour as purely rational ac- 
tion was challenged in the 19th century by some radicals and some 
conservatives, Disraeli and other British conservatives had con- 
fidence in the traditionalism of the lower classes, and felt that a 
socially responsible upper class could retain their loyalty at the 
polls under adult suffrage. In Germany also, Bismarck, repre- 
senting a similar conservative landed aristocratic stratum, enacted 
adult suffrage in the federal empire. 

On the other side of the political spectrum, Karl Marx also re- 
jected the purely rational analysis of political behaviour. While 
he asserted that politics is primarily a struggle between classes, 
he recognized that major segments of the lower classes actually 
support conservative forces. Much of his writing is an effort to 
account for such support by postulating various aspects of society 
which inhibit rational self-conscious political behaviour. 

The mass support of totalitarianism in the past half century, 
plus the emergence of theories in psychology and sociology which 
stress “non-rational” influences on human behaviour, have forced 
a modification of the assumption that political behaviour proceeds 
from rationality. Sociologists have criticized the rationalist model 
for neglecting the importance of values: voters support some po- 
litical actions which they consider right, disregarding their own 
advantage and the probability of winning. Psychologists, espe- 
cially those who write in psychoanalytic terms, have stressed the 
transfer of motives in different directions. Similar motives may 
find expression in different actions, and the same political choice 
may be a function of varied motivations. 

Thus, voting behaviour should not be regarded exclusively as 
a result of rational choice between alternatives affecting the voter’s 
interests, One must say “exclusively” because if the political 
analyst has no special knowledge about the underlying psycholog- 
ical process, the original self-interest theory appears to have a 
great deal of utility. If one examines the data concerning voting 
choices in countries as varied as Germany, the United States, Is- 
rael, Australia, and Sweden, it is clear that the less privileged tend 
to vote for the leftist parties, those advocating a more equal dis- 
tribution of income, status, and power, while the well-to-do strata 
back the more conservative parties, which defend some forms of 
inequality and oppose redistribution by the state. This emphasis 
on interests and values in electoral research has been modified by 
the concepts such as attitudes, predispositions, definitions of the 
situation, perception, reference groups, cross-pressures, and the 
like. These concepts, however, only supplement and do not re- 
place the original emphasis on rationality. 


INVESTIGATING VOTING BEHAVIOUR 


The first studies of voting behaviour were made by historians 
and political scientists seeking to explain past elections. ‘Their 
basic data were election results, and other information about the 
geographical units for which election data existed. A number of 
scholars in the United States and France related election results 
to area attributes shown on maps. Thus, maps of the United States 
might show the proportion of slaves or amount of cotton grown in 
given counties and how these counties voted in the election of 
1860. André Siegfried, a noted French political scientist, inaugu- 
rated a major school of voting research in his own country and 
other parts of Europe before World War I by associating historic 
voting patterns for different départements with a number of char- 
acteristics presented on different maps. About the same time, 
referenda results were studied in an ingenious fashion in the United 
States by William Ogburn, who divided voting districts in Oregon 
into upper, middle, and lower class, and then analyzed the way they 
had voted on hundreds of referenda over a number of years. 

The availability of long-term election data led both in the 
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United States and Great Britain to early efforts to relate shifts in 
voting to changes in the business cycle and other events. Herbert 
Tingsten, a Swedish political scientist, produced a comprehensive 
work in the 1930s showing how voting participation varied with 
factors such as age, sex, and economic characteristics, Such anal- 
yses were possible in many European nations because the election 
offices record considerable personal information on each voter 
together with whether he voted, In another use of individual 
data, various U.S. studies, also begun in the 1930s, related the 
party registrations of individual voters to variables such as occu- 
pation, home ownership, sex, and others. The investigators, know- 
ing the name and political party registration of voters, obtained 
other personal information from city directories and other bio- 
graphical sources, They could then compare various characteris- 
tics of registered Democrats and Republicans. 

Such investigations were extremely costly and time-consuming 
and did not yield much information on the voters’ orientations, 
More recently the improvement in data collection methods and 
the application of statistical techniques have given rise to two 
general methods which have come to predominate in the field: the 
ecological approach which correlates social characteristics of areas 
with voting results; and the survey method which analyzes the 
behaviour of voters using data collected through interviews with 
samples of the electorate. Survey investigations have been partic- 
ularly important since many people other than scholars have col- 
lected such materials, Candidates, newspapers, private companies 
of all kinds have financed many such investigations for various pur- 
poses, and the data from such studies have been made available 
for academic research, And as the computer has made it possible 
to deal with data from hundreds of thousands of cases in a short 
period of time, investigators have used the materials drawn from 
hundreds of studies to locate the variations in behaviour of many 
relatively small sub-groups which previously could not be analyzed, 
Thus it is now possible to compare the voting behaviour of upper- 
class Negro Americans with those of Puerto Ricans or French 
Canadians of a similar income level. (See also PUBLIC OPINION, 
especially Measurement and Polling; Sampling; and Criticism of 
Opinion Polling Methods.) 

Participation.—The study of voting behaviour may be di- 
vided into two parts—participation, who does or does not vote; 
and choice, who votes for one type of party or candidate rather 
than another, Logically, one asks first, what factors enter the 
decision whether to vote, and second, given the decision to vote, 
which party to support. Shifts in the relative strength of parties 
at election time need not be a result of significant changes from 
one party to another among the electorate, but rather may result 
from differential levels of participation by the supporters of vari- 
ous parties. If there is less motivation for the supporters of one 
party to vote in a given election, that party will have a reduced 
proportion of the voting electorate, even though few actually 
change their opinions as to which party is best for them. 

Before giving any complex account of differential voting partici- 
pation, the relevance of variation in sheer opportunity to vote 
must be noted, Countries vary considerably in how easy or dif- 
cult it is to vote. The United States, which has a lower level of 
voting participation than Australasia, Britain, Canada, and the 
countries of northern Europe, ranks high in level of difficulty of 
voting. Thus in the United States, a voter must first decide to 
register, often months before political interest is stimulated by 
the campaign, and only if he is registered can he then decide to 
vote. In many other countries, voters are “registered” by govern- 
ment officials, and do not have to do anything to get on the voters’ 
roll. 

Variations in electoral systems will also affect turnout. Data 
from many countries indicate that voters who live in “safe con- 
stituencies,” those which normally give an overwhelming majority 
to the same party, are much less likely to vote than electors for 
“marginal seats” in closely contested constituencies. If a nation 
elects members to parliament by proportional representation 
(q.v.), few votes are wasted, and the turnout will be higher than 
in those countries, like the United States or Great Britain, which 
have a large number of safe districts. 
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TABLE I—Social Characteristics Correlated with Voting Turnout 


Higher turnout 
High income 
High education 
Occupational groups: 
Businessmen 
White-collar employees 
Government employees 
Commercial-crop farmers 


Lower turnout 
Low income 
Low education 
Occupational groups: 
Unskilled workers 
Servants 
Service workers 
Peasants, subsistence farmers 


Miners 
Whites Negroes 
Men Women 


Middle-aged people (35-55) 
Older people (over 55) 

Old residents in community 
Workers in Western Europe 
Crisis situations 


Young people (under 35) 


Newcomers in community 
Workers in United States 

Normal situations 
Married people 


Single 
Members of organizations Isolated individuals 


Source: From Political Man: the Social Bases of Politics by Seymour 
Martin Lipset. Copyright 1960 by Seymour Martin Lipset. Reprinted 
by permission of Doubleday and Company, Inc. 


Turning now to patterns of participation, certain clear-cut con- 
sistencies stand out in the research findings from many countries 
around the world; On the whole, those who are more privileged 
in social status, income, or power, are more likely to vote than 
are the less privileged. People between 35 and 55 years of age 
are more likely to vote than those younger or older; married 
people show higher rates than the unmarried; and members of 
organizations are more disposed to ballot regularly than persons 
who are not members of any formal group. Some of the differ- 
ences have been summarized in Table I. 

The differences in voting rates have been explained by various 
researchers as flowing from a variety of factors, These may be 
summarized in four very general explanatory propositions. A 
group of potential voters will have a higher rate of voting if (1) 
its interests are strongly affected by governmental policies; (2) it 
has access to information about the relevance of political decisions 
to its interests; (3) it is exposed to social pressures demanding 
voting; and (4) it is not pressed by its social situation in different 
directions, that is, when the environment largely pushes in one po- 
litical direction. A classification of these factors as they affect 
groups may be found in Table II. 

"The logic of the first three groups of propositions is relatively 
self-evident. The fourth, cross-pressures, may be somewhat more 
complex. Essentially, it refers to the generalization that individ- 
uals are more likely to withdraw from a decision-making process, 
the greater the number of “pressures” on them pressing in different 
directions, As the classic panel (repeat survey interview) voting 
study, The People's Choice concluded: “Many voters subject to 
cross-pressures tended to belittle the whole affair. They escaped 


TABLE II.—Social Factors Affecting Rates of Voting Turnout 


The relevance of government policies to the individual: 
Dependence on government as one’s employer 
Exposure to economic pressures requiring government action 
Exposure to government economic restrictions 
Possession of moral or religious values affected by 

government policies 
Availability of relevant policy alternatives 
General crisis situations 
Access to information: 
Direct visibility of effects of government policies 
Occupational training and experience making for general insight 
Contact and communication 
Amount of leisure 
Group pressure to vote: : 
Underprivilege and alienation ; 
Strength of class political organization 
Extent of social contacts - > 
Group norms favouring or opposing voting 
Cross-pressures: 
2 ng interests 
ng information 
ng group pressures 


From Political Man: the Social Bases of Politics by Seymour 
I Copvright 1960 by Seymour Martin Lipset. Reprinted 
rmission of Doubleday and Company, Inc. 
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from any real conflict by losing interest in the election, , 
the number of cross-pressures increases, the degree of int 
shows a steady decline." (Paul Lazarsfeld, Bernard Berelst 
Hazel Gaudet, The People's Choice, Columbia University P 
New York [1948]). These findings have been replicat 
variety of countries using different research methods. 

Factors Affecting Voting Choice.—The most impoi 
terminants of voting choice may be placed in two catego 
related to stratification, and those related to cultural val 
most countries, there are relatively permanent party ali; 
between higher and lower orders in status, income, and 
and also among specific groups that differ greatly in t| 
about the good society. The prototype of the first kind of clea 
is the class party; that of the second is the religious party, D 
ences rooted in stratification are more characteristic of el 
cleavage in economically developed, stable polities in w 
putes have been resolved about the rules of the democratic 
the relationship of the church and state, and the nature 
educational system; and in which the major domestic iss 
be described as the “politics of collective bargaining"—fight 
the division of the economic pie, taxes, or the welfare state, 
tural or deeply-rooted value conflicts are much more charactei 
of developing countries with unstable polities. Their parties 
voters may be divided on issues such as the position of tra 
religion, the status and privileges of strata such as the nob 
the chiefs, and whether or not to protect traditional tribal or fai 
values and prerogatives, Many of the factors associate 
positions on a culture conflict are not linked to stratificati 
to involvement in traditional or modern institutions—poor 
peasants may be conservative, while well-to-do young profe: 
may be radical—and to differences between. the generati 
young and better-educated persons versus the older and I 
cated, Sex, too, may provide a base for diversity where mo! 
is a significant issue, since in most societies women’s roles a 
involved in religious institutions and less in modern econo! 
Consequently, where there is a difference between the vo 
terns of the two sexes, women tend to support traditionalist 
more than modernizing ones. 

Class and religion are the preponderant visible sources o 
ences among developed countries in Europe, North Americ 
Australasia, although ethnic differences also enter in multi. 
nations, The patterns are clearly apparent in the five.p 
nantly English-speaking democracies—the United States, 
Great Britain, Australia, and New Zealand, In each oi 
countries, lower-class status, Catholic religious affiliation, 
cent immigrant background are associated with support for 
cratic, Labour, and Liberal (Canada) politics. The size 0 
correlations varies among these countries, but it seems clear: 
status-defining variables as occupation, income, ethnicity, | 
ligion account for much of the variation in party support at. 
tion time. ot 

The situation is somewhat more complicated on the Euro 
continent because of the multi-party systems, and the pre 
of explicitly religious parties, Where there are large Comm 
and Social Democratic parties as in France, Italy, and Fi 
socialists generally derive more support from the more s 
educated workers. Mass Communist parties, in addition 
ing on the poor, draw heavily from the socially uprooted 
with a past history of unemployment. The religious parties 
to be the most class-heterogeneous of all, for drawing from 
ents to the church means that they include rich and poor, alth 
they have relatively strongest appeal to farm people and wort 
The more conservative parties tend to get their backing from 
middle and well-to-do strata, 

Japan, although the most economically developed non-E 
non-English-speaking country, has a political cleavage stru 
which still epitomizes that which seems to be emerging in 1 
underdeveloped countries, Educational achievement, rath 
class position, remains the main correlate of attitudes toward 
ernism and political leftism, University students and g 
disproportionately back socialism at the polls, On the othe 
many relatively uneducated poor workers and peasants, 1 
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tied into traditional social structures vote for the conservative 
Liberal-Democrats. Similar patterns occur in India, and other 
economically less developed democracies. This does not mean that 
leftist parties in such countries do not secure considerable backing 
from workers and poor peasants; they do, when and if they reach 
the stage of being a mass party appealing to a large segment of the 
population. However, the initial major source of opinion cleavage 
in these countries is between modernizing and traditionalist ele- 
ments, and this division brings to the left, identified with modern- 
ization, heavy support from the better educated and more privi- 
leged, including in many countries, military officers, civil servants, 
and business executives, as well as students and intellectuals. 

Although emphasizing the way in which structural factors affect 
party choice in different nations, one must not ignore the actual 
events and mechanisms which surround elections. Clearly, in 
most countries active campaigns are waged by well organized 
political parties, which carry with them from one election to an- 
other a loyal body of supporters who almost invariably vote for 
the same party. One may usually predict the vote of the majority 
of the electorate by asking voters how they voted last time; to 
change is relatively unusual. Such loyalty, rooted in the consist- 
ency of structural links to parties, may seem to be destructive 
of free choice. In fact, however, it helps preserve it, since if 
most voters were so fickle as to readily change parties from one 
election to another, parties would completely disappear whenever 
they made an obvious major blunder. To survive, parties must 
have a loyal group of supporters. Almost unthinking party loyalty 
by a part of the electorate helps to maintain the competitive party 
system. 

On the other hand, a competitive party system also requires 
that each major party should realistically be able to hope to win 
over some support from all major sub-groups in the society, even 
though the groups on the whole are fairly loyal to one party or 
another. Thus, though most Negroes and Jews in the United 
States are Democrats, there are both officeholders and voters from 
both these groups who are Republicans. In Europe, opinion data 
indicate that a visible minority of Roman Catholics vote for 
radical anticlerical parties, while some atheists opt for the Chris- 
tian Democrats. ‘Some such deviations from the usual correlations 
also are necessary to make the system work. 

A variety of processes underlie such divergences; a large part 
of the deviation is explained by the fact that every individual has 
a variety of statuses, group affiliations, interests, and values, which 
are not all mutually reinforcing as far as party choice is concerned. 
Many voters are exposed to cross-pressures from these varying 
elements, They may choose not to vote, but those who do, will 
have to reject some politically relevant aspects of their back- 
grounds in favour of others. Thus the Catholic coal miner may 
vote Communist; the poor peasant may support the conservatives. 
Even different stratification factors may produce cross-pressures. 
Individuals may have a high occupational status, such as high rank- 
ing civil servants and academics, and relatively low income. Such 
status discrepancies may be regarded as a special example of cross- 
pressures operating on individuals or groups. 

Changes in the predominant issues from one election to another 
may affect voting behaviour greatly. Issues which are directly 
relevant to class position, such as those involving the extension 
of the welfare state, nationalization of industry, or the rights of 
trade unions, will presumably increase the correlation between 
economic class position and voting. On the other hand, issues 
involving civil rights, civil liberties, public morality, or foreign 
Policy are not easily linked to economic class position. Evidence 
from many countries indicates that the better educated tend to 

more internationalist, less jingoistic or xenophobic, more toler- 
ant with respect to people who are different, whether in opinions 
or race and religion, more concerned with problems of corruption 
in office, In the United States, the civil rights issue in the 1960s 
pressed less educated workers toward the Republican side, while 
it had the reverse effect on well-educated business executives. In 
England, the Labour Party lost support in constituencies which ab- 
Sorbed significant numbers of coloured immigrants. ; 
It is difficult to tell from the available research how much dif- 
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ference variations in campaign tactics and party organization make 
in affecting voters. Most voters tend to seek out information 
which reinforces their predispositions. Thus in Great Britain, 
Labour supporters listen to Labour telecasts; Conservative voters 
prefer to listen to their own leaders, or attend campaign meetings 
of their own party. During election campaigns, committed voters 
are disposed to consider information reaching them from parties 
other than their own as “propaganda.” Opinion research has 
helped parties in all countries by informing them of the characteris- 
tics and opinions of potential “switch” voters. Politicians need no 
longer guess who among their potential supporters is dissatisfied 
or what is on their minds. This phenomenon of increased infor- 
mation about the electorate has tended to press all major parties 
toward the middle. All of them are competing for the same group 
of undecided voters, They know what these people think, and 
therefore, they tend to address potential recruits in similar terms. 

The fact that leaders know what is on the electorate’s mind does 
not necessarily imply, however, that they can affect them, A study 
of the 1966 British election reported that the Tories spent much 
more money on opinion research than did Labour, and that they 
were able to locate the switch voters. There was little they could 
do about them, however, since many were switching from the Con- 
servatives for reasons associated with past activities of the party. 
A change in tactics apparently could not help much. On the other 
hand, in the very close 1960 election in the United States, the 
Kennedy organization was able to plan statements on the religious 
issue after first finding what most concerned Protestant Democrats 
who were thinking of voting Republican because Kennedy was a 
Roman Catholic. Kennedy addressed himself directly to those 
concerns. Subsequent research indicated that he was able to win 
over enough such Protestants to make the difference between vic- 
tory and defeat. 

Perhaps the most important impact of campaigning in most 
elections everywhere is not their effect in changing the allegiance 
of voters, but rather in assuring that most party supporters actu- 
ally vote. This function is particularly important for the parties 
based on the less privileged and less educated, Such people, as 
was pointed out earlier, are less prone to vote than are the more 
well-to-do. Party organization and morale may affect the results 
of an election, particularly a close one, by affecting turnout, In 
general, a larger turnout favours the left parties. 


IMPLICATIONS FOR DEMOCRATIC THEORY 


Awareness that the electoral choice of most people is deter- 
mined by the groups with which they are identified, that most of 
them continue backing the same party from election to election, 
that the choices of individuals can be predicted statistically by 
knowledge of their statuses and values, has discouraged some po- 
litical analysts about the viability of democracy. If democratic 
voters are not choosing rationally, then how can we consider the 
process really democratic? 

Such pessimism is not warranted; parties do roughly express 
the interests and values of their supporters. That the under- 
privileged back parties which foster egalitarian reforms while the 
well-to-do tend to support conservative groups makes abundant 
sense in self-interest terms. Persistent values men hold about re- 
ligion, civil liberties, and foreign relations also must be regarded 
as valid reasons for supporting candidates or parties. What parties 
do about such matters affect their chances for election. Some 
men do move toward or away from parties. The number so mov- 
ing may be a minority in any given election, and even may be com- 
posed usually of the less interested and committed voters. On the 
whole, however, these shifters reflect sentiments in the wider body 
politic, A very committed partisan Conservative in Great Britain 
may not leave his party because it opposed entry into the European 
community, but disagreement with this policy will result in some 
more marginally affiliated Conservatives shifting. Hence, the 
election process does reflect what is going on among the electorate 
generally, even though only a small minority may change their 
vote. 

Voting research which has documented the mistakes in classical 
democratic theory about the characteristics of voters may itself 
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be undermining some of the virtues of competitive politics flowing 
from the assumption of rationality. Awareness by politicians of 
all parties that the marginal voters are relatively unknowledgeable 
and among the least interested, and information as to what is on 
their minds in a given election, may undermine the capacity of 
party systems to furnish real alternatives in periods of social 
change or major crisis, To win elections, parties should not be 
too extreme on the left or right, for they must win over the mar- 
ginals. Yet the times may call for drastic reform. Too much 
knowledge, therefore, may have the consequence of weakening the 
responsiveness of the polity to the rational and knowledgeable 
citizen whose judgment about the need for change is sound. 
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VOTING MACHINES, devices that record and count votes 
cast in an election. Each voting machine is a complete polling 
booth and is surrounded with curtains to insure privacy. The 
entire list of candidates and referendum questions appears on the 
face of the machine in much the same way as on a paper ballot. 
Near each candidate's name and near each question there is a 
pointer that the voter may move into position to indicate his 
preference. All machines also provide space for write-in votes. 
Within the machine are counters that record and count the votes 
for each candidate and question. 

In using a voting machine the voter first steps into the booth 
and either pulls a lever or flips a switch that closes the curtains 
around him and simultaneously “opens” the machine to record 
his vote. He then moves the levers adjacent to the names of the 
candidates he wishes to support and the questions he wishes to 
vote on. If he makes a mistake or changes his mind while he 
is still in the booth he may raise any of the levers that he has 
moved and vote for a different candidate. When finished, he re- 
verses the main lever or switch; this returns the pointers to their 
original position, opens the curtains and registers his vote. Each 
candidate's total vote accumulates throughout the election so that 
the final count is ready the moment the polls close and can be 

dispatched to central headquarters immediately. Each voting 
machine is inspected by the election officials before the voting be- 
gins and is sealed after the polls have closed and the total vote 


has been recorded. 
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Though voting machi 
been used in Brazil, Cube 
_ Netherlands, the United States 
| the only country in the world that 
has used them extensively, Tti, 
the only large and wealthy natiy 
| with enough elections of the ri 
| type to make their manufactur, 
and use practical from an e. 
nomic standpoint. Voting m. 
chines are most useful when the 
ballot lists many offices to k 
filled and many proposals to be 
voted on, though an extr 
long ballot may exceed the om 
pacity of the machines, In Grey 
Britain, because of the short bil. 
lot and infrequent election, 
voting machines have not found 
favour, In the United State, 
where a federal system is com 
bined with the separation of 
powers, short terms of offic 
nomination by direct primaries and the exercise of local self-gov. 
ernment, thereis a multitude of elections. Nominal filing fees, tht 
tradition of thelong ballot and the availability of the initiative and 
referendum insurean even greater number of candidates and issus 
And the system of majority representation permits the use of 
voting machine of basically simple design. 

Chief among the advantages claimed for voting machines are the 
following: (1) The results of an election are instantly available 
in every precinct. (2) The count is accurate. (3) The possibility 
of fraud or error is greatly reduced. (4) Because of the lessened 
opportunity for fraud or error, recounts are seldom called for ant, 
when necessary, may be completed quickly and at little cost. (5) 
The machine prevents the voter from spoiling his ballot either by | 
putting an ^X" in the wrong place or by voting for more cand 
dates than the law allows. (6) Over a period of years, election l 
costs can be considerably reduced, partly through savings in the 
printing of tons of paper ballots and partly through economies 
resulting from the need for fewer election officials. Net saving 
are usually sufficient to amortize the cost within from 12 to I5 
years, long before the expiration of the life of the machines. 

Yet objections to the use of voting machines are raised 
Those who oppose their use point out that the initial cost is sub 
stantial—$1,500 to $1,800 for each machine, To this original cost 
must be added the expense of storage and, unless they are sto 
at the polling places, the cost of transporting them to and from 
the polling places at election time. The machines may reduce the 
possibility of fraud and error but, it is argued, they do not entirely 
eliminate it. It is also argued that machines discourage voting: 
Many voters, it is said, are reluctant to use the machines becau* 
they are unfamiliar with their operation and distrustful of them 
In some elections, particularly primaries, there may be s0 many 
parties and candidates to be voted on that they cannot all be listed 
on the machines. In such cases paper ballots must be used insted 
of the machines. Some difficulty also arises in adapting machines 
to elections based on complicated systems of proportional rept 
sentation (g.v.) wherein the voter may indicate a series of prefer 
ences rather than absolute choices. Machines can be design! 1 
record and measure such preferences but their greater complexity 
plus the limited market for them, has thus far made their ma 
facture commercially impracticable. Further difficulties arise ™ 
making provision for absentee voters to use voting machines. , 

Historical Background.— The first use of voting machines m 
the United States occurred in Lockport, N.Y., in 1892, when the 
Jacob H. Myers machine was used. Four years later voting m^ 
chines were used in Rochester, N.Y. Although they were succ 
ful, the early machines developed slowly, chiefly because d 
were defective in manufacture or were improperly installed 20^. 
serviced. In some states the legality of voting machines was qud 
tioned on the ground that the state constitutional requirement 
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voting be "by ballot" meant that a paper ballot must be used. 
With rare exceptions, the courts rejected this line of argument. 

During the first decade of the 20th century the various com- 
panies engaged in the production of voting machines were com- 
bined into a single firm in Jamestown, N.Y., known since 1925 as 
the Automatic Voting Machine company. This firm had the field 
to itself until the expiration of certain basic patents in 1929 opened 
the way a few years later for the Shoup Voting Machine company, 
the only other firm in the business. 

It was estimated that approximately 100,000 machines manufac- 
tured and sold by these two companies were used in the election 
in Nov. 1960. Available in several sizes and operated either elec- 
trically or manually, they attained their most economical use in 
precincts having approximately 450 voters. The two makes have 
many similarities but it is perhaps worth noting that the older and 
more widely used Automatic machine employs horizontal listing 
and has its counters located in back while the Shoup models use 
vertical listing, after the manner of the paper ballots used in most 
states, and have their counters in front directly under the names 
of candidates. 

The use of voting machines in the U.S: depends upon state legis- 
lative action specifying conditions for their use and setting forth 
requirements the machines must meet. The machines are nor- 
mally required to give the voter the same opportunities for choice 
allowed by the secret paper ballots. The use of machines is usu- 
ally made optional with local authorities but is mandatory in some 
states. By the 1960s nearly all states had made provision for 
their use and in the presidential election of 1964 it was estimated 
that more than 60% of all U.S. voters cast their votes on ma- 
chines, 

See Spencer D. Albright, The American Ballot (1942) ; The Book of 
the States (biennial). (J. A. V.) 

VOTKINSK, a city of the Udmurt Autonomous Soviet Social- 
ist Republic, U.S.S.R., lies on the right bank of the Kama River, 
at the terminus of a branch railway from Izhevsk, and 30 mi. (48 
km.) NE of that town. Pop. (1959) 59,666. Founded in 1759, 
Votkinsk was made a city in 1935. It is chiefly famous as the 
birthplace of the composer P. I. Tchaikovsky (g.v.), whose home 
is preserved as a museum. (R. A. F.) 

VOUET, SIMON (1590-1649), French painter, who estab- 
lished in France a modern baroque style of decorative painting, 
was born in Paris on Jan. 9, 1590. He formed his style in Italy, 
where he lived from 1612 to 1627. He began as a follower of 
Caravaggio in Rome but tended to use ampler, more idealized 
forms in the 1620s. The Sacchetti “Allegory of Intellect, Memory 
and Will” (1625) exemplifies this latter phase. 

He returned to Paris in 1627 at the request of Louis XIII, who 
named him his first painter, and thereafter Vouet secured almost 
all the important commissions there, dominating the city artis- 
tically for 15 years and exercising an enormous influence. A new 
bourgeois class now had the means to build expensive town houses 
and wanted an artist able to manage large decorative schemes. 
Vouet supplied what was needed. Engravings and surviving panels 
show that he had carefully studied Italian illusionistic ceiling deco- 
rations; for example, his work in the Chateau Chilly derived from 
Guercino’s “Aurora”; that at the Hôtel Séguier (completed 1640) 
from Veronese. 

Vouet’s original contribution was a baroque flourish and unity 
of organization, His other principal undertakings were in the 
Hótel Bullion and Richelieu’s palace at Rueil. He died in Paris 
on June 30, 1649, 

His religious paintings of the early 1630s, for example, the “St. 
Charles Borromeus” (Brussels), show him to have been an artist 
With as developed a baroque style as any of his contemporaries in 
Europe except Rubens—a style tempered, however, with char- 
acteristically French restraint. The “Madonna” in the Ashmolean 
museum, Oxford, and the “Diana” at Hampton Court palace well 
illustrate his soft, smooth and idealized modeling, his sensuousness, 
his use of bright colours and also his debilitating facility. See also 
Patwtine: France: 17th and 18th Centuries. 


See Anthony Blunt, Art and Architecture in France 1500-1700 (1953). 
(M. W. L. K.) 
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VOW, a special obligation which a person voluntarily takes 
upon himself beyond and above regular religious duties and cere- 
monial, and often separate from them. A vow is usually taken in 
view of extraordinary circumstances and involves putting forth 
unusual effort or refraining from doing some usual actions. Its 
purpose is to overcome certain dangers, to ensure particular bene- 
fits, or to serve as a means of spiritual self-discipline. The special 
intensity of practice and the individual voluntary character of a 
vow set it off from regular religious observances, such as the Chris- 
tian observance of Lent and Muslim keeping of Ramadan, even 
though these are seasons of self-denial. If a person voluntarily 
binds himself to additional self-denial or duties during these sea- 
sons, however, such measures could be called vows. 

Vows are to be found in almost all religious traditions. The Old 
Testament records many vows, among them that of Jephthah to 
sacrifice the first living being from his house who greeted him on 
his return if God would grant him victory in battle (Judg. 11:30— 
31). Hindus individually often vow special fasting or offerings to 
priests and gods on their sacred days, and Buddhist laymen com- 
monly take upon themselves some of the practices of monks, such 
as eating no solid food after midday and avoiding worldly enter- 
tainment for a day, week, or month. 

In addition to these, the long-term or even lifetime vow is 
found, particularly among religious sects or orders. Among the 
Hebrews the Nazirites vowed not to cut their hair nor drink wine, 
sometimes for life (Num. 6). A Roman Catholic priest vows 
himself to chastity, and vows of chastity, poverty, and obedience 
are taken in Roman Catholic religious orders and congregations. 
A Hindu sadhu (holy man) may vow never to lie down to sleep. 
The Buddhist monk gives up all personal possessions except a few 
living necessities, begs his food, and devotes himself to medita- 
tion and study. These are organized patterns of religious living; 
yet persons enter them voluntarily and live in them a life of effort 
or self-denial, much beyond the standard required of ordinary be- 
lievers. Hence such a life may be called a life of vow-fulfillment. 
See also AscETICISM; MONASTICISM. (W. L. Kr) 

VOYSEY, CHARLES FRANCIS ANNESLEY (1857- 
1941), English architect and designer, whose work was influential 
in Europe between 1890 and 1910 and was a source of inspiration 
of art nouveau (q.v.). Rejecting all classical architectural teach- 
ing, Voysey became a disciple of Pugin and Ruskin, He applied 
their theories to the design of simple well-built houses. His build- 
ings were characteristically long and low with white roughcast 
walls, dominating roofs, and massive chimneys. Voysey interested 
himself in the smallest details, designing door handles, light fit- 
tings, fire grates, and furniture for his buildings, and his designs 
were widely copied. Son of the Rev. Charles Voysey, founder of 
the Theistic Church, Voysey was born at Hessle, Yorkshire, on 
May 28, 1857, and spent his boyhood at Healaugh, Yorks. He was 
articled to J. P. Seddon in 1874, became assistant to George 
Devey, the eminent country-house designer, in 1880, and set up 
his own practice in London in 1882. 

Voysey was soon successful as a designer of wallpaper and 
textiles, and in 1888 the publication of plans for small houses in 
The British Architect led to a series of building commissions. 
His reputation grew rapidly, and by 1895 his work was widely 
publicized in British and European journals. He designed no 
major buildings after 1914, but the value of his contribution was 
recognized by the award of the distinction of Royal Designer for 
Industry in 1939, and of the Royal Gold Medal for Architecture 
in 1940, He died at Winchester, Hampshire, on Feb. 12, 1941. 

See N. Pevsner, Pioneers of Modern Design from William Morris to 
Walter Gropius (ed. 1960) ; P. Ferriday, Victorian Mie E AU 

VRATSA, a town in northwest Bulgaria, in the okrug (dis- 
trict) of the same name, lies in the northern foothills of the western 
Stara Planina (Balkan Range) at the place where the Leva River 
emerges from its picturesque gorge called Vratsata, 36 mi. (58 
km.) NNE of Sofia. Pop. (1963) 34,283. The town was moved 
to its present site in the first half of the 15th century, after the 
Turks had destroyed the medieval Bulgarian fortress. The photog- 
rapher F. P. Kanitz (in 1871) described Vratsa as a lively trading 
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and crafts centre which maintained ties with France, Italy, Egypt, 
Edirne, and Istanbul, and exported foodstuffs, wine, cattle, hides, 
raw and processed silk, and filigree articles. After Bulgaria’s 
liberation (1878) the trade and crafts declined, but Vratsa re- 
mained an administrative centre and garrison town; its industry 
was poorly developed until World War II. It is a well-planned 
town with many public buildings and housing projects. Among its 
industries are silk and textile, wood and metal processing, and 
ceramics, Ore-dressing and chemical factories and a cement works 
are nearby, The town is a railway junction. (L. Dr.) 

VRSAC, a town in Vojvodina Province, Yugos., lies near the 
Yugoslay-Rumanian border and at the junction of five railways 
and three highways, 45 mi. (72 km.) ENE of Belgrade. Pop. 
(1961) 31,620, comprising Serbs, Rumanians, and Hungarians. 
Local industries include beer brewing and flour milling, as well 
as the manufacture of distilling and general mill machinery. On 
the hill above Vršac the famous Vršačko wine is produced. The 
town is the centre of a maize (corn) and wheat growing district. 
It has a museum and a library and is the seat of a bishop of the 
Orthodox Eastern Church, The town was mentioned for the first 
time in the 15th century. It was under Turkish rule for more than 
two centuries. After Austrian rule, between 1716 and 1918, it 
passed to Yugoslavia. E (V. De.) 

VUILLARD, JEAN EDOUARD (1868-1940), French 
painter and decorator, whose "Intimist" style of painting was 
developed on parallel lines to that of his friend Pierre Bonnard 
(q.v.), was born at Cuiseaux (Saóne-et-Loire) on Nov. 11, 1868, 
of comfortable bourgeois extraction. He lived with his widowed 
mother in Paris after leaving the Lycée Condorcet, where he 
already knew A.-M. Lugné-Poe, Maurice Denis, and K.-X. Rous- 
sel. He studied first at the École des Beaux-Arts under L. Gérome 
and A. W. Bouguereau, and later at Julian's Academy, where he 
met Paul Sérusier, Félix Vallotton and. Bonnard, but though nomi- 
nally one of the dedicated group of *Nabis" his work became re- 
laxed, sensuous, and singularly free from the influence of dogma. 
Looking back to Manet and Degas, he found his subject matter 
largely in domestic interiors, which he painted in serene and closely 
related tones of a dominant colour, variegated grays and mother- 
of-pearl wall surfaces being particularly characteristic. His pre- 
cise and static organization of his material as a surface pattern is 
the only lasting reflection of “Nabi” influence in his work, though 
this in turn derives to some extent from the art of Japan. Vuil- 
lard’s manner and his limited range of subjects survived the vio- 
lent changes of artistic fashion which punctuated the period 
through which he lived, though in later years his interest in por- 
traiture greatly increased. He is known also for his charming 
decorative panels (e.g., decorative works in the Palais de Chaillot, 
Paris, and in the Palais des Nations, Geneva), and for colour litho- 
graphs. He died at La Baule on June 21, 1940. 

See Claude Roger-Marx, Vuillard et son temps (1945). 

(D; CT T.) 

VULCAN, the Roman god of fire, particularly in its destruc- 
tive aspects as volcanoes or conflagrations. It is very doubtful 
that he was properly a deity of smiths, but poetically he is given 
all the attributes of the Greek Hephaestus (g.v.) and Virgil gives 
an elaborate description of his workshop (Aeneid, book viii, lines 
416 ff.). His worship in Italy is undoubtedly very ancient. At 
Rome he had his own priest (flamen) and a festival on Aug. 23, 
the Volcanalia, which was marked by a rite of unknown signifi- 
cance: the heads of Roman families threw small fish into the fire, 
perhaps an appeasement offering of creatures normally beyond 
the god's reach. The celebration took place in the Volcanal (area 
Volcani) in the northwest corner of the Forum where fishermen 
brought fresh fish from the Tiber to sell on the occasion. A second 
festival of Vulcan is indicated in the calendars on May 23. 

Vulcan was invoked to avert fires, as his epithets Quietus and 
Mulciber (fire allayer) suggest. Since he was a deity of destruc- 
tive fire his temples were properly located outside the city. As 
the city of Rome grew to embrace the Volcanal, a newer shrine 
including a temple was built in the Campus Martius outside the 
walls sometime before 214 s.c. Vulcan was particularly revered 
at Ostia, where his was the principal cult, 
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BisniocRAPHY.—G. Wissowa in Roscher's Lexikon, s.v.; Samug 
Platner and Thomas Ashby, Topographical Dictionary of Ancient Rome. 
5.v.; F. Altheim, Griechische Götter, p. 172 (1930) ; H. J, Rose in). 
Rom. Stud., vol. xxiii, pp. 46 ff, (1933). (R. B. Ip) z 


VULCANIZATION: see RUBBER. 

VULCI, an important ancient town of Etruria (Etruscy, 
Velch), about 10 miles from the sea on the right bank of th 
Fiora River between the villages of Canino and Montalto di Cast; 
ona site known as Pian di Voce. The site was only comparatively 
recently identified as the ancient city and not systematically ext. 
vated until 1956. The city is the largest in Etruria; it has th 
most extensive cemeteries, and a vast network of its streets an] 
walls has been uncovered. It grew out of a number of Villanovan 
villages and flourished chiefly in the 6th-4th centuries B.c,, la 
as a result of trade, extracting minerals from nearby Monte Amiati, 
and the manufacture of bronze jugs and tripods, etc. Vulci wy 
the centre of a large city state, but after the 6th century B.e, i 
had to relinquish parts of this territory to the Romans, 

The chambered tombs, most of which were rifled by Pring 
Canino (Lucien Bonaparte) and Prince Torlonia in the 19th cen 
tury, are little different from those of Caere and Tarquinia, but: 
chambered tomb dug into the left bank of the Fiora and calle 
La Cuccumella is a vast and puzzling concatenation of tombs and 
chambers larger than any in Etruria. The frescoes of one painted 
tomb, called the “François Tomb” after its discoverer, are unique 
in that they show early scenes from Etruscan history including 
the adventures of the Vipina brothers. These paintings, whith 
date from the 4th-3rd centuries B.C., were detached and take 
to the Museo Torlonia in Rome. From other tombs came tt 
markable stone sculptures and imported Greek vases. 

Much of the pottery from Vulci is in the Louvre, Paris, ani 
in Munich. The contents of two tombs containing orientalizit 
material, the Tomb of Isis and the Polledrara Tomb, were at 
quired by the British Museum. Among the objects are paintel 
ostrich eggs, Assyrian alabastra, and Phoenician engraved shelli 
Other material from Vulci is in the Museum Antiker Kleinkunst 
in Munich, and there is some fine jewelry in the Metropolitan Me 
seum, New York. 

There are a few Roman remains on the city site and a fine Romi 
bridge resting upon Etruscan columns and a medieval castle on the 
left bank of the Fiora. (Wa, C). 

VULGATE is the name given to the standard version (edil 
vulgata) of the Latin Bible traditionally ascribed to St. Jerome 

Its origin may be traced to the last quarter of the 4th centur 
Previously, there had been no generally accepted version. Vari 
ous people, at various times and in various places, with vary 
degrees of success, had translated various parts of the Bible int 
Latin. The result was chaos. The different versions had becom 
so mixed and corrupt that Jerome himself could remark that thet 
were “almost as many types of text as manuscripts.” According 
in 382 Pope Damasus commissioned Jerome, the leading bibli 
scholar of his day, to rectify the situation, A revised Gospel të 
appeared in 383. But in 384 Damasus died, and Jerome, di 
pointed in the choice of a successor, left Rome and settled | 
Bethlehem, There he produced brand-new translations of t i 
Psalter (the “Gallican Psalter”), Job, and some other Old Test 
ment books. These were based, as had been all Latin translati 
of the Old Testament up to this date, on the Septuagint GI. 
version, and not on the Hebrew original. Jerome, howeveh 7 
came increasingly convinced that this was unsatisfactory. A 
factory translation must be based squarely on the Hebrew, * | 
to produce such a translation was now his main concern. Samut 
and Kings appeared in 391, and another version of the Psalms 
“Hebrew Psalter”) shortly afterward; the whole undertaking 
completed by about 405. 

The results of Jerome’s labours were not accepted all a 
Some still preferred the old versions. Many read some boo 
Jerome's new version, but other books in older versions. 
inevitably it was a case of the survival of the fittest. Not MN 
the mid-6th century is there mention of a Latin "pandec 
complete Bible with all the separate books bound in a single € 
But from then onward pandects were not uncommon, an 
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contents were normally: (1) Jerome's translation of the canonical 
books of the Old Testament from the Hebrew (apart from the 
Psalter); (2) Jerome's "Gallican Psalter,” translated from the 
Greek; (3) Jerome's free translations from the “Chaldee”—Tobit 
and Judith; (4) certain other books, untouched by Jerome, taken 
over from older versions—Wisdom, Ecclesiasticus, I and II Mac- 
cabees, and Baruch; (5) Jerome's revision of the Gospels; and 
(6) a slightly revised Acts, Epistles, and Revelation—perhaps by 
Jerome. This rather diverse collection thus became the editio 
vulgata of the Bible used throughout the Western Church all 
through the Middle Ages. And in 1546 the Council of Trent 
decreed its exclusive authority. 

But the Vulgate's text was just as liable to corruption as were 
the texts of its predecessors. About the correctors, revisers, and 
editors of the early period little is known. Cassiodorus (d. c. 
585) seems to have been the first to concern himself seriously 
with the editing of the Vulgate; he seems also to have been re- 
sponsible for a not unimportant revision of its text. Subsequently, 
Alcuin of Tours and Theodulph of Orléans are notable for their 
independent recensions about 800, as is also the University of 
Paris for its edition in the 13th century. The purpose of this last 
edition was not so much to restore the primitive text as to provide 
an agreed standard for theological teaching and debate. 

The earlier printed editions were all based on this Paris edition. 
But from the beginning of the 16th century editors became more 
critical. In particular, the Council of Trent not only decreed the 
Vulgate's authority; it required also that it be printed quam 
emendatissime (i.e., with the fewest possible faults). Hence the 
so-called *Clementine Vulgate," issued by Pope Clement VIII in 
1592, which has remained the official church text ever since. The 
Clarendon Press in Oxford published a full critical edition by J. 
Wordsworth and H. J. White of the New Testament only, based 
on a revised text (1889-1954), and in 1907 a commission appointed 
by Pope Pius X began work in Rome on a generally similar edi- 
tion of the entire Vulgate Bible, the first volume of which (Gene- 
sis) appeared in 1926; 

'The most important English versions of the Bible based prin- 
cipally on the Vulgate are two: the Reims-Douai version (N.T. 
1582, O.T. 1609-10, and revised from time to time, particularly 
by Richard Challoner in the 18th century); and Ronald Knox's 
version (N.T. 1945, O.T. 1949). See BIBLE, TRANSLATIONS OF. 

See also JEROME, SAINT; BIBLE: Translations: Greek and Latin. 

(H. F. D. S.) 

VULTURE, the name for about 20 species of diurnal birds 
of prey whose best-known characteristic is that of feeding on 
carrion, They are widely distributed in tropical and subtropical 
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regions but are most abundant in the former. Two distinct groups 
are recognized: New World and.Old World. Both are superficially 
alike in having naked heads (except Gypohierax and Gypaetus) 
and similar body forms, but American vultures differ from their Old 
World counterparts especially in structure of the skull and in the 
arrangement and proportions of the toes. They also have perforate 
nostrils and are voiceless but capable of making hissing sounds. 
Most vultures are masters of soaring flight and spend much of 
their time wheeling and circling high above the ground with ef- 
fortless grace while searching for food. Their vision is acute and 
they depend almost solely on it to discover carrion. The scaveng- 
ing of vultures is invaluable in the control of pollution and disease, 
especially in the tropics. Vultures are protected by law in many 
countries, and by public opinion almost everywhere. 

The six extant New World vultures constitute the family 
Cathartidae, and include the condor, largest of living birds capable 
of flight. The condor (Vultur gryphus) inhabits the higher moun- 
tains of western South America and may be found near sea level 
in the far south. A magnificent bird about 50 in. long, with a 
wingspread of up to 12 ft., it has blackish plumage relieved by 
gray on the wings. Its bare, wattled neck is encircled by a con- 
spicuous collar of cottony feathers, The California condor 
(Gymnogyps californianus), with a wingspread of about 10 ft., was 
reduced to fewer than 50 surviving individuals restricted to 
several California counties; it has white on the wings but lacks a 
white collar. Most colourful of all is the king vulture (Sarcoram- 
phus papa) of tropical American forests. It is mainly white, but 
has black on the wings, rump, and tail; its bare head and foreneck 
are brightly coloured and sculptured with wattles. The three other 
American species are wholly black but can be distinguished by their 
black, red, or yellow heads. Most widely distributed is the turkey 
vulture (Cathartes aura), known by its reddish head, and found 
from temperate North America southward. The yellow-headed 
turkey vulture (C. burrovianus) is restricted to South America. 
The black vulture (Coragyps atratus), a smaller bird with a black 
head, ranges from the southern U.S. through South America. 

Old World vultures occupy a subfamily (Aegypiinae) of the 
hawk family (Accipitridae). The 16 species vary in size but most 
have naked heads, brown or blackish plumage, and similar habits. 
Best known are the Egyptian (Neophron percnopterus), griffon 
(Gyps fulvus), black (Aegypius monachus), and bearded (Gypae- 
tus barbatus) vultures. The last is also called Lammergeier; like 
those listed above, it ranges over Eurasia. (E. R. Br.) 

VYATKA, a river of the U.S.S.R., is the second largest tribu- 
tary of the Kama, itself the major tributary of the Volga. Its 
length is 775 mi. (1,248 km.), and its basin area is 50,200 sq.mi. 
(130,000 sqkm.). It rises in the Upper Kama Uplands, south 
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of Omutninsk, and first flows north in a shallow, swampy valley. 
Near the town of Kirs the river turns southwestward past Kirov 
to Kotel’nich, where it turns southeastward to join the Kama, 
130 mi, (210 km.) from its mouth. Throughout its length the 
Vyatka is highly sinuous and there are many shallows. The great- 
est width is about 110 yd. (100 m.) in the upper course and 280 
yd. (255 m.) in the lower. The chief tributaries are the Cheptsa 
on the left, the Moloma and Pizhma on the right. Average an- 
nual discharge is 31,430 cu.ft. per sec., with a maximum flow in 
spring and a secondary peak in autumn. Freeze-up begins in the 
upper course in late October and is complete in the lower course in 
mid-November. Thaw occurs in mid to late April. The Vyatka is 
navigable for small craft to Slobodskoy, but shallows and summer 
low water are a great hindrance to navigation. (R.A. F.) 

VYBORG, a city of Leningrad Oblast’ of the Russian Soviet 
Federated Socialist Republic, U.S.S.R., stands at the head of 
Vyborg Bay of the Gulf of Finland, 70 mi. (113 km.) NW of 
Leningrad. Pop. (1959) 51,088. Vyborg was built as a fortress 
after the seizure of Karelia by the Swedes in 1293. In 1710 the 
fortress was captured by Peter the Great. In 1918 the town was 
included in newly independent Finland as Viipuri, but it was ceded 
back to the U.S.S.R. in 1940. It was occupied in World War II 
by the German-Finnish armies, but the cession was confirmed in 
1944, It is an important fishing port and there are ship repair 
yards. Other industries include sawmilling and furniture making. 
Vyborg is on the main Leningrad-Helsinki railway. It is at the 
entrance to the Saymenskiy (Saimaa) Canal into Finland. 

P (R. A. F.) 

VYCPALEK, LADISLAV (1882- ), Czech composer, 
was one of the leaders of the country's musical revival after World 
War I. He was born at Vršovice, near Prague, on Feb. 23, 1882. 
Aíter teaching for a time he was associated (1907-42) with the 
national library at Prague. He studied with V. Novak (1908-12). 
His early works include songs and a string quartet (1909). He 
made many arrangements of Moravian folksongs and wrote a 
series of unaccompanied choral works on poems by Jan Neruda, 
J. V. Sládek, and others. His chamber works include suites for 
unaccompanied violin and viola and a sonatina for violin (1947). 
His best works, showing his gifts for polyphonic writing, are three 
cantatas: the first (1921) on words from Moravian folksongs, the 
second (1933) on words from the Psalms and dedicated to T. G. 
Masaryk, and the third, Czech Requiem (1940), also on words 
from the Bible. 

VYTAUTAS (Polish Wirotp) (1350-1430), grand duke of 
Lithuania, son of Kestutis (g.v.), first appeared prominently in 
1382, when the Teutonic Order set him up as a candidate for the 
throne of Lithuania in opposition to his cousin, Jogaila (Jagiello), 
who had probably helped to murder Vytautas' father and seized his 
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estates. Vytautas, however, convinced himself that the Gema 
knights were far more dangerous than his Lithuanian rival: jy 
accepted pacific overtures from Jogaila and became his ally, 
Jogaila ascended the throne of Poland as Wladyslaw II in li 
Vytautas was at first content with the duchies at Volhynia (Lug 
and Grodno; but jealousy of Skirgaila, one of Jogaila’s broths 
to whom Jogaila committed the government of Lithuania, indu 
Vytautas to ally himself once more with the Teutonic Order (treaty 
of Königsberg, May 24, 1390). He strengthened his position} 
giving his daughter Sophia in marriage to Vasili I, grand princeg 
Muscovy; but he never felt secure under the wing of the Teutoni 
Order, and when Jogaila removed Skirgaila from the governme 
of Lithuania and offered it to Vytautas, the compact of Ostry 
(Aug. 4, 1392) settled all differences between them. 

Subsequent attempts by Poland to subordinate Lithuania drow 
Vytautas for the third time into the arms of the order, and byti 
treaty of Salin (Salynas) in Oct. 1398, Vytautas, who now styl 
himself supremus dux Lithuaniae, ceded his ancestral provinces 
Samogitia to the knights and formed an alliance with them for th 
conquest and partition of Pskov and Great Novgorod. He now 
ished the grandiose idea of freeing all Russia from the Tatar yd 
and proclaiming himself emperor of the North and East. Thi 
dream was dissipated by his terrible defeat on the Vorskla (a tribe 
tary of the lower Dnieper) by the Tatars on Aug. 12, 1399, H 
was now convinced that the true policy of Lithuania was alliant 
with Poland. Union between the two countries was effected 
Vilnius on Jan. 18, 1401, and was confirmed and extended by sib 
sequent treaties: Vytautas was to reign over Lithuania as an inl 
pendent grand prince, but the two states were to be indissolulj 
united by a common policy. 

The result was a whole series of wars with the Teutonic Or 
which now acknowledged Svidrigaila, another brother of Jogil 
as grand prince of Lithuania; and though Svidrigaila was rivet 
out by Vytautas, the knights retained Samogitia. Their barbaro 
methods of “converting” the wretched inhabitants finally induc 
Vytautas to rescue his fellow countrymen at any cost. Earlyit 
1409 he concluded a treaty with Jogaila for the purpose, and 
June 24, 1410, the combined Polish-Lithuanian forces, reinfort 
by Czech Hussite auxiliaries, crossed the Prussian border. Inti 
battle of Grunwald (q.v.), on July 15, 1410, the Teutonic knight 
suffered a blow from which they never recovered. After this batt 
Poland-Lithuania began to be regarded in the west as a great powt 
and Vytautas stood in high favour with the Roman curia. In! 
he revived his claim to a kingly crown, and Jogaila reluctantly cot 
sented to his cousin’s coronation; but before it could take plit 
Vytautas died at Trakai on Oct. 27, 1430. 


See J. B. Koncius, Vytautas: the Great Grand Duke of Lithwoti 
(1964). (Ma. G) 
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This letter, as its name implies, was the let- 
ter u or v (gq.v.), which were identical until 
comparatively recent times, doubled and used by 
the Norman scribes to represent the English 
bilabial semivowel (modern w), which had pre- 
viously been represented in the Saxon hands by a runic letter. 
The sound did not occur in the Romance languages. Latin had 
possessed it, but it had passed in imperial times into the voiced 
labial spirant (modern v). A separate symbol was thus required 
to represent the English sound, and the French preferred the 
doubling of one of their own letters to the use of the rune. See 
also ALPHABET. (B. F: C: A.; J. W. P.) 

WA, an Asian people, estimated to number about 400,000 in the 
1960s, inhabit the forested, mountainous country east of the Sal- 
ween River along the border of. eastern Burma (where they are 
generally called Lawa) and southwestern Yiinnan (where the 
Chinese call them Hkawa, Kawa, or Kala). Divided about equally 
between what the Burmese Shan (g.v.) call Wa Hai or “wild” Wa 
(animists who collect human heads) and “tame” Wa (largely 
animistic Buddhists), they include about 5,000 Christians. Wild 
Wa concentrate in the isolated northern and central Wa States of 
Burma, and are distinguished as “‘wet-heads” (who kill for heads) 
and “dry-heads” (who gather skulls from graves and battle areas). 
Animistic rites involve offerings of heads to what is held to be a 
spirit that can assure a good harvest, Tame Wa of Yünnan and 
of Shan States and Southern Wa States of Burma have accul- 
turated to neighbouring groups, sometimes intermarrying. Wa 
villages are found on slopes, spurs, or ridgetops, tend to be rela- 
tively permanent, and are larger than those of other hill peoples. 
Wild Wa communities generally range from 200 to 500 houses of 
timber frame, bamboo wattle, with thatch roofs, and earthen floors. 
Fortified within earth walls, houses have tunnel entrances with 
strong wooden doors, Wa have lowland and upland rice fields; 
their shifting clearings can be used for many years since they 
fertilize with the manure of livestock. A household’s economic 
standing is measured by its holdings in pigs and cattle. Opium is 
grown as a cash crop and traded for salt, iron, matches, and cloth. 

See F. M. LeBar et al., Ethnic Groups of Mainland Southeast Asia 
(1964). (W. L. Tz.) 

WAALS, JOHANNES DIDERIK VAN DER (1837- 
1923), Dutch physicist, was awarded the 1910 Nobel Prize in 
Physics for his researches on the equations of state for gases 
and fluids, He was born at Leiden, Nov. 23, 1837. A self-taught 
man who took advantage of the opportunities offered by the Uni- 
versity of Leiden, he first attracted notice in 1873 with his treatise 
“On the Continuity of the Liquid and Gaseous State,” by which 
he gained his doctor’s degree. He taught physics at various 
schools, and in 1877 was appointed professor of physics in the 
University of Amsterdam, a post he retained until 1907. Van 
der Waals built up a kinetic theory of the fluid state; he com- 
bined the determination of cohesion in Laplace’s theory of capil- 
larity with the kinetic theory of gases, and this led to the concep- 
tion of the continuity of the liquid and gaseous states. Using 
this as a starting point he arrived at an equation of state which 
gave an explanation of critical phenomena and fitted in very well 
with the experimental observations of T. Andrews on carbon di- 
oxide. Continuing this work he tried to arrive at an equation that 
would be the same for all substances. He eventually did this by 
using the values of the volume, temperature, and pressure divided 
by their critical values (see SURFACE TENSION). 

This led Van der Waals to his statement of the law of corre- 
Sponding states which enabled Sir James Dewar and H. Kamer- 
lingh Onnes to determine the necessary data in the liquefaction 
of the permanent gases. He also discovered the law of binary 
mixtures, He died in Amsterdam on March 9, 1923. See also 
Kinetic Turgonv or Marrer: Correction of the Gas Equation. 

See E. Farber (ed.), Great Chemists (1961). 


133 


WABASH RIVER, the largest southward-flowing tributary 
of the Ohio River, rises in Grand Lake in western Ohio, follows a 
generally westward course across Indiana, and eventually swings 
southward near the western boundary of the state. The total 
length of the Wabash is 475 mi. (764 km.); for the last 200 mi. 
it serves as the boundary between Indiana and Illinois. 

The Wabash drains an area of slightly more than 33,000 sq.mi. 
(85,500 sq.km.) and has a number of important tributaries. The 
largest left-bank tributary is the White River, which drains a large 
portion of southern Indiana. The right-bank tributaries include 
the Little Wabash, Embarrass, Tippecanoe, and Vermilion rivers. 
At Mt. Carmel, Ill. (75 mi. [120 km.] above the mouth of the 
river), the average rate of flow is 27,650 cu.ft. per sec. The flow 
rate rises to a maximum of 127,000 cu.ft. per sec. in February and 
declines to a minimum of 3,990 in October. 

During the 18th century the Wabash was well known to the 
French in America, and it served them as an important transporta- 
tion link between Louisiana and Quebec. After the War of 1812 
the Wabash basin was rapidly developed by settlers from the east- 
ern states and from Europe, and the river continued as an im- 
portant artery of trade, both for flatboats and river steamers. 
River navigation almost completely disappeared after the coming 
of the railroads in the 1850s. Only the lower 75 mi. of the river 
is now utilized for barges carrying petroleum, sand, and gravel. 

The Wabash basin contains some of the richest commercial grain 
and livestock farmland in the American Midwest, and its cities 
are well-known manufacturing and service centres. The most im- 
portant are Terre Haute, Lafayette, and Vincennes. Cities and 
industries along the river’s banks use the Wabash for water supply 
purposes. (R. R. D.) 

WACE (c. 1100-after 1174), Anglo-Norman writer, born in 
Jersey, whose fame rests entirely on his two verse chronicles in 
Norman-French, the Roman de Brut (1155) and the Roman de 
Rou (1160-74), although he was also the author of three devo- 
tional works. According to Layamon, the Roman de Brut was 
dedicated to Eleanor of Aquitaine, wife of Henry II of England; 
the Roman de Rou was certainly commissioned by Henry him- 
self, who secured a canonry at Bayeux for Wace (before 1168), 
but in 1174 transferred his literary patronage to a certain Beneeit, 
who was producing a rival history of the Norman dukes and who 
may be identical with Benoit de Sainte Maure (q.v.), the author 
of the Roman de Troie. The unfinished Rou, a history of the 
Norman dukes from Rollo to the capture of Robert II (1106), is 
based mainly on the chronicles of Dudo and William of Jumiéges, 
while the Brut is a free and distinctly romanticized rendering of 
Geoffrey of Monmouth’s Historia regum Britanniae. 

Wace was a conscious literary artist, trained in the techniques 
of rhetorical expression, who wrote for a refined lay public. The 
Brut enjoyed great contemporary fame, increased the popularity 
of the Arthurian legends (q.v.), exerted a stylistic influence on 
later verse romances (more especially on the version of the Tristan 
story by the Anglo-Norman Thomas) and provoked direct imita- 
tions, of which the Middle English poem Brut (c. 1200) by Laya- 
mon (q.v.) is the most notable. See also ROMANCE. 

BisrrocmAPHy.—The Roman de Rou was edited by H. Andresen, 
2 vol. (1877-79), and the Roman de Brut by I. Arnold, 2 vol. (1938- 
40). See also M. M. Pelan, L'Infiuence du “Brut” de Wace (1931) ; 
M. Houck, Sources of the Roman de Brut (1941) ; C. Foulon, “Wace,” 
in Arthurian Literature in the Middle Ages, ed. by R.S. Loomis (1959). 

(H. W. C. D.; F. Wx.) 

WACKENRODER, WILHELM HEINRICH (1773- 
1798), German writer and critic, was the originator, with his friend 
Ludwig Tieck (g.v.), of some of the most important ideas of 
German Romanticism. He was born in Berlin on July 13, 1773, 
the son of a senior civil servant. At school the shy and melancholy 
boy, happy only when listening to music, formed a friendship 
with the more vital and creative Tieck. This friendship was to be 
of great importance for the work of both men. 
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After studying with Tieck at Erlangen (1793) and at Gottingen 
(1793-94), he returned to Berlin in 1794, being forced into the 
Prussian civil service by his father, but his preoccupations re- 
mained literary. He translated.light English novels and wrote 
anecdotal accounts of Diirer, Leonardo da Vinci, Michelangelo, 
Raphael, and Berglinger (an imaginary musician). In these 
stories he developed an enthusiastic emotional aesthetic, ac- 
cording to which the perfect work of art is created by a divine 
miracle, and is a moral, aesthetic, and religious unity to be grasped 
only by the heart, not by the intellect. In 1797, on Tieck's advice, 
these writings were published under a title chosen by the pub- 
lishers, Herzensergiessungen eines kunstliebenden Klosterbruders 
(*Heart Outpourings of an Art-Loving Monk"); in 1799 Tieck 
published the continuation of Herzensergiessungen (with the addi- 
tion of some of his own essays) as Phantasien über die Kunst 
(“Fantasies on Art"). Wackenroder died of typhoid at the age 
of 24, on Feb. 13, 1798, in Berlin. 

BisLrocmAPHY.—Werke und Briefe, ed. by F. von der Leyen, 2 vol. 
(1910), and by L. Schneider (1938); Herzensergiessungen, ed. by A. 
Gillies (1948). See also P. Koldewey, Wackenroder und sein Einfluss 
auf Tieck (1904) ; B. Tecchi, Wackenroder (1927) ; E. Gülzow, Wacken- 
roder, neue Beitrüge zur Lebensgeschichte (1930) ; J. Rouge, *Wacken- 
roder et la genèse de l'esthétique romantique," in Mélanges Henri 
Lichtenberger (1934) ; G. Fricke, “Wackenroders Religion der Kunst,” 
in Studien und Interpretationen (1956). (An. H.) 

WACO, a city in north-central Texas, U.S., and seat of Mc- 
Lennan County, stands on the former site of a Hueco Indian vil- 
lage, about 94 mi. (151 km.) S of Dallas. Waco was an important 
Brazos River crossing on cattle trails after the Civil War. Origi- 
nally an agricultural centre, it still depends partly on crops and 
livestock but a strong diversified industry has been added, includ- 
ing tire and glass manufacturing and smaller industries. It is a 
key highway hub for national and state roads. Settled in 1849 
and incorporated in 1856, Waco adopted manager-commission 
government in 1924, 

Baylor University, the largest Southern Baptist college, with 
medical branches at Dallas and Houston, moved to Waco in 
1886-87 from Independence, Tex., where it had been chartered 
in 1845 by the Republic of Texas. Baylor’s Armstrong-Browning 
Library is noted for its collection of Robert and Elizabeth Brown- 
ing lore. Paul Quinn College, Texas’ first Negro college, was 
established at Waco in 1872. 

A violent tornado devastated Waco the afternoon of May 11, 
1953, killing 114 persons, injuring 597 and doing more than $40,- 
000,000 worth of property damage. The U.S. 12th Air Force 
headquarters, James Connally Air Force Base, and a U.S. Vet- 
erans’ mental hospital are in Waco. Cameron Park, 680 wooded 
acres (275 ha.), is one of the state's largest. A $2,000,000 Masonic 
Memorial temple is the site of annual Grand Lodge of Texas ses- 
sions. A steel-cable suspension bridge over the Brazos, opened 
in Jan. 1870, is still in use. Lake Waco, formed in 1923 by 
damming the Bosque River, is a popular recreational area just 
west of the city. Yearly weather temperatures vary considerably, 
but the mean annual average is about 67° F. (about 19° C) and 
rainfall averages 30 to 35 in. (760 to 890 mm.). 

The population of Waco was 97,808 in 1960, an increase of 
15.5% over 1950; that of the Waco standard metropolitan sta- 
tistical area comprising McLennan County was 150,091, an in- 
crease of 15.3%. For comparative population figures see table 
in Texas: Population. (T. E. T.) 

WAD, a black, earthy substance consisting mainly of hydrated 
manganese dioxide, has been of importance as an ore of manganese 
(q.v.). It varies considerably in chemical composition, and con- 
tains different impurities, often in large amount. A variety con- 
taining much cobalt oxide is called asbolite, while lampadite is a 
cupriferous variety. It is very soft, readily soiling the fingers, and 
may be considered as an earthy mixture composed chiefly of 
pyrolusite or psilomelane (gq.v.). It results from the decomposi- 
tion of other manganese minerals and is often deposited in marshes 
(“bog manganese”) or by springs. The name wad is of uncertain 
origin, and has been applied also to graphite. 

WADDEN ZEE, the northern part of the former Zuider Zee 
(q.v.), Neth., was separated from the southern part, the IJssel- 
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meer (q.v.), by the closure of a dam in 1932. It was left in oper 
connection with the North Sea by the gaps between the Weg 
Frisian Islands, with depths down to 150 ft. (45 m.). The ch 
nels in the Wadden Zee, often of great depth, run between sa 
flats which are mostly uncovered at low tide. This type of 
continues to the northeast, where the islands gradually appro 
the mainland and the sea narrows to a few miles. There 
name Wadden (Ger. Watten) has always been in use, and ey 
plains the origin of the name Wadden Zee, which was given 
1932. The boundary between the Wadden Zee and Waddenj 
uncertain. There is some fishing. In the east is the small po 
of Harlingen, and at the western end Den Helder is a naval b 
(J. T. 1 

WADDINGTON, WILLIAM HENRY (1826-1894 
French statesman, a scholar who turned to diplomacy and becam 
premier of the Third Republic between two important mission 
abroad. He was born at Saint-Rémy-sur-Avre, Eure-et-Loir, 
Dec. 11, 1826, the son of an English textile manufacturer se 
tledin France since 1780. After beginning his education in Frang 
he was sent to England to complete it at Rugby and at Trinit 
College, Cambridge. He traveled in Asia Minor (1850) and ii 
Greece and Syria (1860), published a number of studies on Né 
Eastern and Roman antiquities, and was elected to the Académi 
des Inscriptions et Belles-Lettres in 1865. 
his work of scholarship, he stood unsuccessfully as a candid 
for the département of Aisne in 1865 and 1869. He was reti 
however, as an Independent deputy by Aisne in 1871 anda 
senator in 1876. He was minister of education for a few daysi 
May 1873, under Adolphe Thiers, and again from March 18) 
to May 1877, under Jules Dufaure and Jules Simon. d 

Waddington became minister of foreign affairs under Dufa 
in December 1877. At the Congress of Berlin (g.v.), in 18) 
he obtained agreement in principle to a change of the Turki 
frontier in Greece’s favour, together with maintenance of t 
status quo for the Holy Places in Palestine; but he refused offe 
of compensation for France in Syria, Tunisia, or Egypt after 1 
transfer of Cyprus to the British, declaring that he wished to 
turn from Berlin with “clean hands.” 

Waddington succeeded Dufaure as premier on Feb. 4, 1879 
taining the ministry of foreign affairs. He strove to reach 
ment with Great Britain over Egypt and continued to champ 
the Greeks. But the controversial plans for lay education pi 
posed by his minister Jules Ferry (q.v.), together with the R 
publicans’ insistence on a purge of the administrative personi 
forced him to resign on Dec. 21, 1879. 

Ambassador to London from July 1883 to March 1893, Wi 
dington handled the negotiations over Egypt in 1884. He wasi 
reelected to the Senate in 1893. He died in Paris on Jan. 12, 18 

WADE, BENJAMIN FRANKLIN (1800-1878), U 
senator during the Civil War era whose radical views brought] 
into conflict with Presidents Lincoln and Johnson. He was b 
near Springfield, Mass., on Oct. 27, 1800. In 1821 the fa 
moved to Andover, O. He studied law, was admitted to the 
and formed a successful partnership in 1831 with the outspo' 
anti-slavery advocate, Joshua R, Giddings. After a term as pr 
cuting attorney he was elected in 1837 to the state senate a 
Whig. His determined anti-slavery stand cost him reelection 
1839 but he won another term in 1841. In 1847 he was elec 
by the legislature as president judge of the third judicial distt 
His businesslike, forceful methods won him popular attention, 
the Whig-controlled legislature in 1851 elected him to the U 
Senate. He was reelected to the Senate as a Republican in U 
and 1863, 

In the Senate during the 1850s Wade was an uncomprom 
foe of the extension of slavery and vigorously opposed the 
of the Kansas-Nebraska bill (1854), which opened the doo 
the spread of slavery in the West. During the Civil War, he f 
his stand with the Radicals, a congressional group that favoul 
vigorous prosecution of the war, emancipation of the slaves; ! 
severe punishment for the South. As chairman of the Joint € 
gressional Committee on the Conduct of the War, Wade pla 
prominent but controversial role in investigating all aspects 0* 
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Union military effort. In 1864, as co-sponsor of the Wade-Davis 
bill, which declared that reconstruction of the southern state gov- 
ernments was a legislative rather than an executive concern, he 
came into direct conflict with President Lincoln. When Lincoln 
refused to sign the bill, Wade and Davis published in the New 
York Tribune a manifesto denouncing the president’s action. In 
spite of this incident, Wade supported Lincoln’s reelection later in 
the year. 

When Andrew Johnson became president after Lincoln's assas- 
sination, Wade at first cooperated with him. But when Johnson 
made it clear that he favoured a lenient plan of reconstruction, 
Wade became his caustic critic. Elected president pro tempore of 
the Senate on March 2, 1867, Wade would have succeeded to the 
presidency had Johnson been removed by the Senate in the im- 
peachment trial of May 1868. (See Jounson, ANpREw.) Cer- 
tain of success, Wade actually began to select his cabinet, and 
Johnson's acquittal bitterly disappointed him. 

When the Democratic majority in the Ohio legislature denied 
him a fourth senatorial term, he retired to his law practice on 
March 3, 1869. He died on March 2, 1878. 

See H. L. Trefousse, Benjamin Franklin Wade: Radical Republican 
from Ohio (1963). (R. J. Ro.) 

WADI HALFA (Harra), a town of Sudan, the administra- 
tive centre of Halfa District, lies on the right (east) bank of the 
Nile about 6 mi. (10 km.) below (;.e., north of) the Second Cata- 
ract and a few miles south of the Egyptian frontier, Pop. (1956) 
11,006. Wadi Halfa is the northern terminus of the Sudan Rail- 
way and was the southern terminus of a steamboat service on the 
Nile (withdrawn in 1964) which connected at Ash Shallal (near 
Aswan) with the Egyptian railway system, Its airport provides 
facilities for foreign airlines and for the Sudan Airway service. 

Wadi Halfa is the only sizable town in a part of ancient Nubia 
that is rich in Egyptian antiquities. Just opposite, on the west 
bank of the river, lie the remains of the ancient city of Buhen. 
When the reservoir behind the Aswan High Dam is filled Wadi 
Halfa and the nearby Egyptian monuments will be submerged. 
The town is the centre of the archaeological expeditions that 
are working to try to excavate and preserve the sites before the 
waters overtake them. See further NUBIA. (A. zr-S. O.) 

WAD MEDANI, a town of Sudan, capital of the Blue Nile 
Province (g.v.), lies on the left (west) bank of the Blue Nile 
River about 105 mi. (169 km.) above (ż.e., south of) Khartoum, 
on the main railway line to Sennar. Pop. (1956) 47,677. Wad 
Medani was a small administrative post under the Egyptian gov- 
ernment in the 19th century. It is surrounded by irrigated lands 
of the Gezira (g.v.) scheme, and its share in the prosperity of that 
undertaking has led to its growth from a village with a popula- 
tion of a few hundred. Of its present inhabitants, according to 
the 1956 census, 93% are Arabic-speaking, mostly affiliated to 
northern Sudan tribes, though there are also numbers of Beja, 
Nuba, westerners, southern Sudanese, and foreigners (including 
West Africans), The head office of the Irrigation Department 
is in the town, and there is a large secondary school for boys on 
the opposite (east) bank of the Blue Nile, at Hantub. The Re- 
search Division of the Ministry of Agriculture is on the outskirts, 
and the head office of the Gezira scheme is at Barakat, a few miles 
to the south. (J. H. G: L.) 

WAGES AND SALARIES, Inthe most general sense wages 
are income derived from human labour. Technically they cover 
all payments for the use of labour, mental or physical, but in 
ordinary usage the term excludes income of the self-employed and 
18 restricted to compensation of employees. Such compensation 
accounts on the average for more than 65% of the national income 
in the U.S. and more than 70% in the United Kingdom. — 

The term wages may be used in several ways. Sometimes it re- 
fers to the rate of pay per hour, day, week, or month, sometimes to 
gross average earnings, and sometimes to actual take-home pay. 
Occasionally fringe benefits are included, but generally they are 
Dot. The term is not fully synonymous with labour costs, which 
may include such items as cafeterias or meeting rooms maintained 
for the convenience of employees. Most frequently the term 
Means average hourly earnings exclusive of overtime payments. 
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Wages are customarily distinguished from salaries, with wages 
being used for payments to factory or blue-collar workers and 
salaries being used for payments to supervisory or professional 
workers. According to another definition, wages refer only to pay 
by the' day, hour, or piece, while salaries are understood to mean 
pay by the week or month. Wages may be paid on a time rate 
basis (depending on the number of units produced). The worker 
may receive premium pay above his base rate for working over- 
time beyond standard hours, or on night shifts. His take-home pay 
represents his gross earnings less deductions for income taxes, so- 
cial security taxes, and other items. The worker may also receive 
remuneration in the form of extra benefits, such as paid vacations, 
holidays, and sick leave, and wage supplements in the form of 
pensions and health insurance paid for by the employer. A worker 
in covered industries also receives the protection of governmentally 
provided unemployment compensation, old-age pensions, and in- 
dustrial accident compensation. Government services provided 
for workers are of even greater significance in European countries 
than in the United States and must be taken into account when 
comparisons of earnings are made. 

A distinction often is made between money wages and real wages 
to indicate the effect of price level changes on wages. The term 
money wages refers to the amount of money the workers receive; 
real wages refers to the quantity of goods and services the workers 
can purchase with their money wages. Thus, if the price level rises 
more rapidly than money wages, real wages decline. 


THEORIES OF WAGES 


Theories of wage determination and the share of labour in the 
gross national product have varied from time to time and have 
changed as the economic environment has changed. The body of 
thought referred to today as wage theories could not have emerged 
until the old feudal system had disappeared and the modern econ- 
omy with its modern institutions had come into existence. Adam 
Smith, frequently called the father of economics because of his 
great book The Wealth of Nations (1776), failed to propose a 
definitive theory of wages, but he anticipated several theories that 
were developed by others later. Smith thought wages were deter- 
mined in the marketplace through the law of supply and demand. 
Workers and employers would naturally follow their own self- 
interest; labour would be attracted to the jobs where it was needed 
most, and the result would be the greatest overall benefit to the 
workers and to society, But Smith gave no precise analysis of the 
supply of and demand for labour; he discussed many elements that 
were involved but did not weave them into a consistent theoretical 
pattern. 

Subsistence Theory of Wages.—Subsistence theories empha- 
size the supply aspects and neglect the demand aspects of the la- 
bour market, They hold that change in the supply of workers is 
the basic force that drives real wages to the minimum required for 
subsistence. Elements of a subsistence theory appear in The 
Wealth of Nations, where Smith wrote that the wages paid to work- 
ers had to be enough to allow them to live and to reproduce them- 
selves. Smith was more optimistic, however, than the British 
classical economists, such as David Ricardo and Thomas Malthus, 
who followed him, for he implied that—at least in an advancing 
nation—the wage level would have to be above subsistence to per- 
mit the population to grow enough to supply the additional workers 
needed, Ricardo maintained a more rigid view. He wrote that the 
“natural price” of labour was the price necessary to enable the 
labourers to subsist and to perpetuate the race without increase or 
diminution. Ricardo’s statement was consistent with the Malthu- 
sian theory of population, which held that population adjusts to 
the means of supporting it. The market price of labour could not 
vary from the natural price for long: if wages rose above subsist- 
ence, the number of workers would increase and bring the wage 
rates down; if wages fell below subsistence, the number of workers 
would decrease and bring the wage rates up. At the time these 
economists wrote, most workers were actually living near the sub- 
sistence level, and population appeared to be trying to outrun the 
means of subsistence. The subsistence theory seemed to fit the 
facts, and although Ricardo said that the natural price of labour 
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was not fixed and might be changed if custom and habit moderated 
population increases in relation to food supply and other items 
necessary to maintain labour, later writers tended to subscribe to 
the basic idea and not to admit exceptions. Their inflexible and in- 
evitable conclusion earned the theory the name “iron law of wages.” 

Wages-Fund Theory.—Smith said that the demand for labour 
could not increase except in proportion to the increase of the funds 
destined for the payment of wages. Ricardo maintained that an 
increase in capital would result in an increase in demand for labour. 
Statements such as these foreshadowed the wages-fund theory, 
which held that a predetermined fund of wealth existed for the 
payment of wages. The size of the fund could be changed over 
periods of time, but at any given moment the amount was fixed, 
and the average wage could be determined simply by dividing the 
fund by the number of workers. Smith thought of the fund as 
surplus income of wealthy men—beyond the needs of their families 
and trade—which they would use to employ others. Ricardo 
thought of it in terms of capital—food, clothing, tools, raw mate- 
rials, machinery, etc., necessary to give effect to labour. Regard- 
less of the makeup of the fund, the obvious conclusion was that 
when the fund was large in relation to the number of workers, 
wages would be high, When it was relatively small, wages would 
be low. If population increased too rapidly in relation to food 
and other necessities (as outlined by Malthus), wages would be 
driven to the subsistence level. Therefore, it would be to the ad- 
vantage of labour to help promote the accumulation of capital 
to enlarge the fund rather than to discourage it by forming labour 
organizations and making exorbitant demands. Also, it followed 
that legislation designed to raise wages would not be successful, 
for, with only a fixed fund to draw upon, increases gained by some 
workers could be maintained only at the expense of others. 

This theory was generally accepted by economists for 50 years, 
including such well-known figures as Nassau William Senior and 
John Stuart Mill. W. T. Thornton, F. D. Longe, and Francis A. 
Walker were largely responsible for discrediting the theory during 
the decade following 1865. They pointed out that the demand for 
labour was not determined by a fund but was derived from the 
‘consumer demand for products. The proponents of the wages- 
fund doctrine had been unable to prove that there was a determi- 
nate wage fund, or any fund maintaining a predetermined relation- 
ship with capital or with the portion of the proceeds of labour's 
product paid out in wages. Actually the amount paid out de- 
pended upon a number of factors, including the bargaining power 
of labour. Yet, in spite of these telling criticisms, the wages-fund 
theory continued to exercise an important influence until the end 
of the 19th century. 

Surplus-Value Theory.—Karl Marx accepted Ricardo’s la- 
bour theory of value, but he subscribed to a subsistence theory of 
wages for a different reason than that given by the classical econ- 
omists. In Marx’s mind, it was not the pressure of population 
that drove wages to the subsistence level but rather the existence 
of a large army of unemployed, which he blamed on the capitalists. 
He stated that the exchange value of any product was determined 
by the amount of labour time socially necessary to create it. He 
held that under the capitalistic system, labour was merely a com- 
modity and could get only its subsistence. The capitalist, how- 
ever, could force the worker to spend more time on his job than was 
necessary to earn his subsistence, and the excess product, or surplus 
value, thus created, was taken by the capitalist. 

From the point of view of classical theory, Marx’s argument 
appeared persuasive, although the term “labour time socially 
necessary” hid some serious objections. The fatal blow came when 
the labour theory of value and Marx’s subsistence theory of wages 
were found to be invalid. Without them, the surplus value theory 
collapsed. 

Residual-Claimant Theory.—The residual-claimant theory 
holds that after all other factors of production have received their 
share of the product, the amount left goes to the remaining factor. 
Adam Smith implied such a theory for wages, since he said that 
rent would be deducted first and profits next. Francis A. Walker 

in 1875 worked out a residual theory of wages in which the shares 
of the landlord, capitalist, and entrepreneur were determined inde- 
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| 
pendently and subtracted, thus leaving the remainder for labour | 
in the form of wages. It should be noted, however, that any of th 
factors of production may be selected as the residual clai 
assuming that independent determinations may be made for the 
shares of the other factors. It is doubtful, therefore, that sucha 
theory has much value as an explanation of wage phenomena, | 
Bargaining Theory.—The bargaining theory of wages hol | 
that wages, hours, and working conditions are determined by the — 
relative bargaining strength of the parties to the agreement. Smith | 
hinted at such a theory when he noted that employers had greater 
bargaining strength than employees, because it was easier for em. 
ployers to combine in opposition to employees’ demands, and als 
because employers were financially able to withstand the loss of 
income for a longer period than the employees. This idea was 
developed to a considerable extent by John Davidson, who argued, 
in 1898, that the determination of wages is an extremely compl: 
cated process involving numerous influences that interact: to estab. 
lish the relative bargaining strength of the parties. There is no one 
factor or single combination of factors that determines wages, and 
there is no one rate that necessarily prevails. Because there art 
many possibilities, there is a range of rates within which any num- 
ber of rates may exist simultaneously, The upper limit of the 
range is set by the rate beyond which the employer refuses to hire 
certain workers. This rate is influenced by such considerations ai 
the productivity of the workers, the competitive situation, the size 
of the investment, and the employer's estimate of future busines” 
conditions. The lower limit of the range is set by the rate below | 
which the workers will not offer their services to the employer 
This rate is influenced by such considerations as minimum wage” 
legislation, the workers’ standard of living, their appraisal of the 
employment situation, and their knowledge of rates paid to others. 
Neither the upper nor the lower limit is fixed, and either may mov 
upward or downward. The rate or rates within the range are de 
termined by relative bargaining power. ] 
The bargaining theory is very attractive to labour organizations. 
for, contrary to the subsistence and wages-fund theories, it pre 
vides a very cogent reason for the existence of unions. The bar 
gaining strength of a union is much greater than that of the mem 
bers acting as individuals. Also there are situations (bilateral 
monopoly, for instance) under which theoretical analysis arrives 
at a range of wage rates rather than a determinate rate, The actual 
rate must depend upon relative bargaining power. It should be 
observed, however, that historically labour was able to improve its 
situation before its bargaining power became more effective throug 
organization. Factors other than the relative bargaining strengli 
of the parties must have been at work. The bargaining theory 
often gives an excellent explanation of a short-run situation, su 
as the existence of certain wage differentials, but over the long Tm 
it fails to provide an adequate understanding of the changes 
have taken place in the average level of wages. ! 
Marginal Productivity Theory.— Toward the end of the 19th 
century, marginal productivity analysis was applied not only 
labour but to other factors of production as well. It was nota new 
idea as an explanation of wage phenomena, for Smith had observe 
that a relationship existed between wage rates and the productivi 
of labour, and Johann Heinrich von Thünen, a German economist 
had worked out a marginal productivity type of analysis for Wag™ 
in 1826. The Austrian economists made important contributi 
to the marginal idea after 1870, and, building on these groun™ 
a number of economists in the 1890s, including Philip Henry Wid 
steed in England and John Bates Clark in the United Sta 
elaborated the idea into the marginal productivity theory 0! * 4 
tribution. It is likely that the disturbing conclusions draw? 7 
Marx from classical economic theory inspired this developmen 
In the early 1930s refinements to the marginal productivity 2! y 
sis, particularly in the area of monopolistic competition, V^. 
made by Joan Robinson in England and Edward H. Chamberlin ™ 
the United States. 1 
As applied to wages, the marginal productivity theory holds tt 
employers will tend to hire workers of a particular type until f 
addition made by the last (marginal) worker to the total value? 
the product is equal to the addition to total cost caused by the Wi 
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ing of one more worker. The wage rate is established in the market 
through the demand for, and supply of, the type of labour, and the 
operation of competition assures the workers that they will receive 
a wage equal to the marginal product. Under the law of diminish- 
ing marginal productivity, the contribution of each additional 
worker is less than that of his predecessor, but workers of a particu- 
lar type are assumed to be alike, making them interchangeable, and 
any one could be considered the marginal worker. All receive the 
same wage, and, therefore, by hiring to the margin, the employer 
maximizes his profits. As long as each additional worker con- 
tributes more to total value than he costs in wages, it pays the 
employer to continue hiring. Beyond the margin, additional work- 
ers would cost more than their contribution and would subtract 
from attainable profits. 

The theory also provides an explanation of wage differentials. 
Wage differentials are caused by differences in marginal product. 
The wages of skilled workers are higher than those of unskilled 
workers because there are fewer skilled workers, and their marginal 
product, therefore, is higher. 

The marginal productivity theory of wages became the prevail- 
ing wage theory, and although it has been attacked by many and 
discarded by some, no acceptable alternative has been devised. 
The chief basis for criticism of the theory is that it rests on un- 
realistic assumptions, such as the existence of homogeneous groups 
of workers whose knowledge of the labour market is so complete 
that they will always move to the best job opportunities. Workers 
are, in fact, not homogeneous; usually they have little knowledge 
of the labour market; and because of home ties, seniority, and 
other considerations, they do not often move quickly from one 
job to another. The assumption that employers are able to mea- 
sure productivity accurately and compete freely in the labour mar- 
ket also is farfetched. Even the assumption that all employers 
attempt to maximize profits may be doubted. The profit motive 
does not affect charitable institutions or government agencies. For 
the theory to operate properly, labour and capital must be fully 
employed so that increased production can be secured only at in- 
creased cost; capital and labour must be easily substitutable for 
each other; and the situation must be completely competitive. 

Obviously these assumptions do not fit the real world, and some 
critics feel that the results of the theory are so misleading that the 
theory should be abandoned. The proponents argue, however, that 
productivity gives a rough approximation of wages, and that al- 
though productivity may not provide the immediate explanation in 
a particular case, it certainly indicates long-run trends. The 
theory, therefore, has important uses, and if the difficulties are 
kept in mind, it can be a valuable tool. 

In a modern economy, monopolistic or near monopolistic condi- 
tions exist in some important areas, particularly where there are 
only a few large producers (such as in the automobile industry) on 
one side of the bargaining table and powerful labour organizations 
on the other. Under such circumstances, the marginal productivity 
analysis cannot determine wages precisely; it can show only the 
Positions that the union (as a monopolist of labour supply) and the 
employer (as a monopsonist or single purchaser of labour services) 
will strive to reach, depending upon their current policies. 

Purchasing Power Theory.—The purchasing power theory of 
wages involves the relation between wages and employment and 
the business cycle and is not, therefore, a theory of wage determi- 
nation, It stresses the importance of spending through consump- 
tion and investment as an influence upon the activity of the econ- 
omy. The theory gained prominence during the great depression 
of the 1930s when it became apparent that lowering wages might 
not increase employment as previously had been assumed. John 
Maynard Keynes, the British economist, maintained in his General 
Theory of Employment, Interest and Money, published in 1936, 
that depressional unemployment could not be explained merely by 
frictions in the labour market that interrupted the smooth move- 
Ment of the economy toward full employment equilibrium, and 
that the assumption that “all other things remained equal" pre- 
sented a special case that had no real applicability to the existing 
Situation. Keynes related changes in employment to changes in 
Consumption and investment, and he pointed out that stable equi- 
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librium could exist with less than full employment. 

Since wages make up such a large percentage of the national 
income, changes in wages usually have an important effect upon 
consumption. It is possible that lowering wages will reduce con- 
sumption, and with the decline in demand for goods and services, 
the demand for labour may also fall, thus decreasing employment 
rather than improving it. Whether this will be the result, however, 
depends upon several considerations, particularly the reaction upon 
prices. If wages fall more rapidly than prices, labour's real wages 
will be drastically reduced, and consumption will fall, accompanied 
by increased unemployment, unless total spending is maintained by 
increased investment. Entrepreneurs may look upon the lower 
wage costs in relation to prices as an encouraging sign toward 
greater profits, in which case they may increase their investments 
and employ more people at the lower rates, thus maintaining or 
even increasing total spending and employment. If employers 
look upon the falling wages and prices as an indication of further 
declines, however, they may contract their investments or do no 
more than maintain them. In this case, total spending and em- 
ployment will decline. 

If wages fall less rapidly than prices, labour’s real wages will in- 
crease, and consumption may rise. If investment is at least main- 
tained, total spending in terms of constant dollars will increase, 
thus improving employment. If entrepreneurs look upon the 
shrinking profit margin as a danger signal, however, they may re- 
duce their investments, and if the result is a reduction in total 
spending, employment will fall. If wages and prices fall the same 
amount, there should be no change in consumption and investment, 
and in that case, employment will remain unchanged. 

The purchasing power theory involves psychological considera- 
tions as well as those that may be measured more objectively. 
Whether it can be used effectively to control the business cycle 
depends upon political as well as economic factors, because gov- 
ernment expenditures are a part of total spending, taxes may affect 
private spending, etc. The applicability of the theory is to the 
whole economy rather than the individual firm. (P. L. Kr.) 


TRENDS IN LEVELS OF WAGES AND SALARIES 


Changes in the level of wages are of concern to nearly everyone, 
The worker is concerned because wages represent his income; the 
businessman is interested because wages are an important part of 
his costs; as a consumer and a taxpayer, the ordinary citizen is 
affected by changes in wage levels because they have an effect on 
the economy as a whole. 

United States.—The history of wages in the United States has 
shown a long-term upward trend in both money wages and real 
wages. The upward movement has been interrupted at times, and 
the two series have sometimes diverged, but over the years both 
have shown striking increases. Information on wages and prices 
before 1840 is fragmentary, but for the half century between 1840 
and 1890 there is evidence to show that real hourly earnings al- 
most doubled, with most of the increase following 1865. Studies 
made by Paul H. Douglas show that real hourly earnings in all in- 
dustry continued to rise after 1890 and resulted in a 44% increase 
between 1890 and 1926. 

In 1899 the average worker in manufacturing in the United 
States was receiving 15.1 cents per hour, according to a study by 
Albert Rees. The average earnings increased to 22 cents per hour 
in 1914 and to 52.2 cents in 1929. The depression caused a reduc- 
tion to 43.7 cents in 1933. Even though there were governmental 
controls during World War II and the Korean War, wages con- 
tinued to rise. The level in 1960 was $2.26, and in 1965, $2.61. 
In addition workers receive wage supplements such as pensions 
and health benefits. 

The dramatic rise in money wages, particularly in manufactur- 
ing, has led to the claim by some economists that these increases 
have been a primary cause of inflation. It has been contended that 
wage demands of labour unions have initiated a “wage-price spiral.” 
Although a number of statistical studies of the matter have been 
made, evidence is not conclusive as to whether wage increases 
cause a “cost-push” initiated by unions or are the result of a 
“demand-pull” brought about by increases in the money supply 
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in the economy. The controversy over the causes of inflation has 
led to the comparison of wage changes with changes in productivity 
(usually measured in output per man-hour). 

The statistical problems involved in accurately measuring pro- 
ductivity changes in an entire economy are very great. Various 
productivity studies have, therefore, yielded somewhat different 
statistical results, In general, the studies have shown that money 
wage rates since 1940 have risen much more rapidly than the mea- 
sures of productivity. This indicates that inflation has occurred 
but does not indicate the cause of it. Some studies have shown 
that during the 1950s real hourly compensation per man-hour in 
the total private economy tended to increase faster than output per 
man-hour (although there were some exceptions, such as 195 7-58). 
From 1960-65, however, output per man-hour showed percentage 
increases from year to year slightly higher than the increases in 
real hourly earnings. A long continued excess in either direction 
would affect the proportion of the production of the economy 
going to labour. Although it has been a subject of controversy, 
some economists have noted a high degree of constancy (about 
two-thirds) in labour's share of the national income of the U.S. 

In 1962 the Council of Economic Advisers to the president 
recommended a wage-price guidelines policy for controlling infla- 
tion. If wage increases (including fringe benefits) in each indus- 
try were voluntarily confined to the increase in overall productivity, 
labour costs would be stabilized, according to the Council. Cer- 
tain exceptions were provided for expanding and contracting in- 
dustries. The recommended guidepost was 3.2% based on a long- 
term average increase in productivity. Both management and 
unions were critical of the guidepost policy. In 1966 settlements 
often exceeded the guidepost. 

Guaranteed annual wage plans have been provided for selected 
employees by a few firms in the United States. Most of the early 
plans proved short lived, but+three well-known plans that began 
in the 1920s and continued after World War II are those of the 
Procter and Gamble Co., George A. Hormel and Co., and the 
Nunn-Bush Shoe Co. The plans differed in detail. One, for ex- 
ample, guaranteed that certain employees would receive paychecks 
for 48 weeks a year but retained the right to cut hours to 36 a 
week and to transfer employees to lower-rated jobs. Some plans 
guaranteed the paycheck for 52 weeks but balanced busy periods 
against slack periods without premium pay for overtime. In 1955 
the automobile workers campaigned for a guaranteed annual wage 
in their new labour agreements, but their campaign was resisted by 
the employers; the plans finally negotiated provided for supple- 
mental unemployment benefits. Somewhat similar plans for sup- 
plemental unemployment benefits were adopted in the steel indus- 
try, by the four big rubber companies, and elsewhere. 

Minimum wages determined by law put a floor under wage rates 
and thus protect workers from wages so low as to affect their 
health and efficiency. In the United States the Fair Labor Stan- 
dards Act (as amended in 1961) provided that workers engaged 
in interstate commerce should receive at least $1.25 per hour for a 
40-hour week and 14 times the worker's regular rate for all hours 
in excess of 40 hours per week. Exceptions were made for execu- 
tives. Workers in agriculture and certain other specified industries 
were not covered. The minimum rate had been increased at inter- 
vals from 25 cents an hour set by the original act in 1938. In the 
United States most actual wage rates in industries covered by the 
federal law have been above the minimum. (MN. H.) 

Great Britain.—Money wages in Great Britain doubled during 
the 19th century and doubled again in the 1920s and 1930s. From 
then till 1964 wage rates multiplied 34 times, and earnings, in- 
cluding incentive and other bonuses and overtime, 54 times. Even 

when there is no major inflation, money wages are more likely to 
rise than to fall. From 1860 to 1913 they fell in 12 years but rose 
in 23. In the 1960s they showed a tendency to rise even when 
not pushed by a high level of demand for labour or a high cost of 
living. But demand and the cost of living were the chief factors 
in increase. A study for one period, 1950—56, showed them to 
account for 89% of the change in the general level of wages. From 
1861 to 1913 wage rates tended to fall, though only slowly, when 
unemployment exceeded 5 to 7%, but to rise rapidly when it fell 
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below 3 to 4%. After World War TI they tended to rise rapi 
when unemployment dropped below about 3% and not to fall at lj 
Trade union militancy had a marginal effect on wages, but one 
nowhere near as important as demand and prices. 

Real wages rose more than money wages through much of the 
19th century, but money wages caught up again between 1900 ang 
the 1920s, with violent fluctuations during and after World War], 
There was a sharp increase in real earnings at the start of World 
War II, and from the mid-1950s real wage rates as well as eam. 
ings began to move ahead. But the increase in money wages after 
1938 was offset by rising prices and taxes. In 1938-39 a married 
man with no children, with earnings about the average for al 
operatives, paid no income tax; for 1964-65 he paid 11 to 12%, 

From the end of the 19th century till the consolidation of the 
social services in 1945-48 (see SoctAL WELFARE), it became usual 
to charge the greater part of the cost of social security and allied 
services to the state and not to industry. But after World War], 
and especially from the middle of the 1930s, state services came 
to be supplemented on a growing scale with industrial fringe bene 
fits. In 1955-60 the cost of these benefits to employers, exclut 
ing any cost met by employees themselves, added an average of 
about 1896 to the salary bill and 10-13% to the wage bill of those 
industries for which figures were available. A further 2% was 
added to the combined wage and salary bill in 1955 by welfare 
benefits whose cost cannot be divided between wage and salary 
earners. Much higher figures than this are reached in public serv 
ice occupations, such as the civil service and the armed forces, 
where the development of fringe benefits extends well back into 
the 19th century. (X) 

International Comparisons.—Industrial countries operating 
under capitalism can be more easily compared than can countries 
with developing economies, or countries with fully planned econo: 
mies, such as the U.S.S.R. and its satellites. Even between capital 
ist industrial countries allowance must be made for differences it 
government participation in determination of wages. Differences 
in the role played by labour unions also affect comparisons. ‘The 
proportion of industry run by the government, the proportion o 
industry compared with agriculture, the volume of exports, à 
the government's monetary policy also influence wage levels. 

In ten major countries—Australia, Canada, France, West Ger 
many, Italy, the Netherlands, Norway, Sweden, the U.K., and the 
U.S.—money wages rose faster than the cost of living during the 
1950s. Real wages rose from 20 to 40% in most countries exd 
Australia, where the increase was 4%, and in West Germany 
where the increase was 78%. In spite of “wage restraint” policies 
during part of the period in the United Kingdom, the Netherlands, 
Norway, and Sweden, these countries all showed greater percentage 
gains in money wages than did the United States. West Germany 
and the United States had very much smaller increases in the cost 
of living during this period than did the other countries. 

There seemed to be little observable relationship between 
rate of increase in money wages and in real wages. On the other 
hand, movements in real wages showed a rough relationship t 
changes in productivity, as measured by the gross national pro 
per head of population. The rapid rise in real wages in | 
Germany reflected a marked increase in production. Italy ali 
had a high increase in productivity. France had a high percenta? | 
increase in output per man-hour but also about the same percentage | 
increase in wage cost per unit of output. During the early 196% | 
earnings in most countries of Western Europe rose faster | 
output per worker. | 

Wage supplements in Western Europe have usually been a | 
than in the United States. Wage supplements ran as high as A At 
of total cost for wage earners in Italy in 1955. European EU | 
ployers have made obligatory contributions for old-age, injury" | 
employment, and sickness insurance. In some countries, emplo ni | 
have been taxed to pay for family allowances that increase 4 W0 
er's pay according to the number of his dependents. Family 2.7. 
ance systems have been important in France and Italy, and to 
lesser degree in West Germany. European employers also 
given a variety of voluntary fringe benefits and contributions: ! 

Skill differentials in Western European industrial countries 
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been narrow compared with those in the United States. Differen- 
tials in contractual wages of from 20 to 25% between the least 
skilled and the most skilled have prevailed in England, West Ger- 
many, and other European countries. The granting of uniform 
wage increases to all workers served, as it did in the United States, 
to narrow the differentials. In West Germany, women workers 
have had a substantially lower rate than men, but sex differentials 
have been disappearing in most other countries. 

Agricultural wages were closer to nonfarm wages in Western 
Europe than in the United States. For example, in 1963 the daily 
wage of a regular farm labourer was 72% of the average wage of 
men employed in manufacturing in the United Kingdom, 65% in 
West Germany, and 48% in France, compared with 36% in the 
United States. 

The role of labour unions in the determination of wages has dif- 
fered among countries. Especially in periods of full employ- 
ment, unions have often set patterns. In countries where industry- 
wide or national bargaining prevailed, the negotiated rate has had 
wide application. In the United States many agreements have 
been made on a firm-by-firm basis, and national agreements, al- 
though made in some industries, have been less common, The 
United Kingdom has made greater use of industry-wide bargaining 
than the United States has. Both the United Kingdom and Ger- 
many have made use of the principle of "extension," whereby 
rates negotiated by the unionized majority of the industry are ex- 
tended to the unorganized sector of the industry. Extension has 
also been used in France and the Netherlands. 

Concern over inflation caused the governments in England, Swe- 
den, Norway, and the Netherlands to try to enlist the aid of em- 
ployers’ associations and unions in programs of “wage restraint” 
in the immediate postwar period. The need for wage levels low 
enough to preserve international trade was emphasized. 

Some European unions, such as those in West Germany, have 
been less interested in securing the maximum amount of “bread 
and butter" for their members than in advancing political aims or 
participating in management. These policies, together with strong 
employer associations and an ample labour supply from refugees, 
slowed down wage increases in the early 1950s. After 1953 there 
was a rapid rise in both productivity and wages, with real hourly 
earnings in manufacturing rising in 1965 to 201.8% of the 1953 
level, 

Wages determined for governmentally operated industries, such 
as coal, electricity, and gas, and railroads in the United Kingdom, 
have largely followed the wages set by collective bargaining in 
the private sector of the economy. Wages in the public sector 
were bargained by boards representing the managers for the gov- 
ernment and by unions representing workers. 

Minimum wages have been determined by Wages Councils in 
the United Kingdom for industries that did not have well-devel- 
oped collective bargaining machinery. In France, which also has 
a large public sector, the national minimum wage is an important 
part of the government wage policy. The rate has been based on 
the “minimum vital” family budget and is subject to cost-of-living 
adjustments. The minimum wage has been set after consultation 
with employer and employee representatives, and many collective 
agreements in France have been at, or just above, the minimum. 
In contrast, Denmark has no legal minimum wage but relies on 
close cooperation between the government and the unions to effect 
its wage policies. 

Japan, like West Germany, made a dramatic recovery after 
World War IL. The prewar level of production was attained in 
1952, In 1959 gross national product increased 21% and real 
gross national product increased 17%. An index of real gross na- 
tional product, with 1955 as a base, reached 238 in 1964, compared 
with 180 for West Germany, 160 for Italy, and 125 for the United 
States, Japan experienced a recession in late 1964 and 1965, which 
slowed the rate of growth. In Japan average hourly money earn- 
Ings in manufacturing tripled between 1948 and 1952, at a time of 
rapidly rising prices. From 1952 to 1958 there was a further in- 
crease of about 50%, with a slower rise in the cost of living and 
some gains in real wages. Wage rates continued to rise from 1960 
to 1965. The wage index for regular workers in manufacturing 
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rose 63% over that period. Real wages gained 20% during that 
time. In 1965, however, there was a slight decline from 1964 in 
real disposable earnings. In 1965 wage levels in Japan, despite 
the marked percentage increases in wage rates, were still low com- 
pared with most of Western Europe, except Italy. 

The Soviet Bloc.—In the planned economies of the U.S.S.R. 
and its satellites, as in capitalist countries, there were increases in 
money wages before 1948. Although statistics are not readily 
available, it has been estimated that money wages increased 8% 
in the U.S.S.R. from 1948 to 1952, and 7% from 1953 to 1956. 
Corresponding increases in the two periods in the United States 
were 24 and 12.5%. 

Planned decreases in prices from 1947 to 1954 increased real 
earnings in the U.S.S.R. Following 1954, the general level of 
prices was relatively stable for a time, although there were some 
decreases in the prices of luxury goods. On June 1, 1962, however, 
there was a 30% rise in the price of meat, and a 25% rise in butter. 

The U.S.S.R. had shown an average annual increase of 7% on 
gross national product during the 1950s. "The European satellites 
had shown similar rates of increase, and the average annual in- 
crease in Communist China was 9% during this period. These 
gains were much greater than the average annual rate of growth 
in gross national product in the U.S. of 34%. As the gross national 
product of the Soviet Union was only 4396 of that of the U.S. in 
1958, so the Soviet rate of increase was figured on a smaller base, 
In 1963 the gross national product per capita in the U.S.S.R, was 
estimated at $1,178, compared with $3,084 for the U.S. 

Collective bargaining in the Western sense does not exist in the 
U.S.S.R. In 1960 state-owned enterprises accounted for 9796 of 
industrial production, while state-regulated cooperatives accounted 
for the remaining 3%. The government fixes prices of consumer 
goods and services. The government states that real earnings per 
worker rose an average of 6% a year in the decade before 1964, 
and 4% in that year. Real per capita income increased by 796 
from 1964 to 1965. 

In 1965 the Soviet government, for the first time, published 
official figures for average monthly earnings of all wage and salary 
earners. The basic figure for 1965 was 95 rubles (U.S. $105.55), 
to which were added supplements (such as family allowances, free 
medical care, scholarships, etc.), bringing the total to 128 rubles 
(U.S. $142.22). Most workers were on a 7-hour work day and a 
41-hour work week. 

Wage differentials between skilled and unskilled workers in 
certain industries were larger in the U.S.S.R. than in the United 
States. In the Soviet steel and construction industries in 1951, 
the highest grade of skilled workers was paid 3.6 times as much 
as the lowest grade of unskilled workers, in comparison with 2.2 
times in those industries in the United States. In 1958 and 1959 
the pay for the lowest grade was raised, the number of grades 
reduced, and the differentials narrowed in several industries—the 
rates in construction, for example, then being 2.1 to 1, between 
highest and lowest rates. 

Wide variation has existed between earnings of workers and 
earnings of plant managers, professors, and scientists. 

Purchasing power can best be measured in terms of the time that 
labourers must work in order to buy basic consumer goods. The 
average Moscow worker in 1962 had to work much longer than the 
New Vork City worker to buy basic consumer goods. For potatoes 
he had to work about 4 times as long; for beef and milk, 5 times 
as long; for eggs, 10 times; for butter, 11 times; and for sugar, 
19 times. The work time to buy clothing was from 10 to 14 times 
as long. Although Soviet workers spent only 4 to 6% of their 
monthly earnings for rent, in contrast with an average of 15% in 
the United States, most Soviet families lived in one room and 
shared bathrooms and kitchens, while most families in the United 
States had four or five rooms and their own baths and kitchens. 
Although the Soviet worker had free medical service, he paid for 
it in part by taxes that constituted about half the price of con- 
sumer goods. The 20-year party program to 1980 promised im- 
provements in working and living conditions. 

See also references under “Wages and Salaries” in the Index. 

(My. H.)- 
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tics. The Department of Commerce publishes data on annual earnings 
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of Labour Statistics, and various bulletins. See especially the bulletin 
entitled Labour Costs in European Industry (1959), The United Na- 
tions publishes the Statistical Yearbook and the Monthly Bulletin of 
Statistics, with wage data. See also other United Nations publications: 
Patterns of Industrial Growth, 1938-1958 (1960); World Economic 
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Asia and the Far East, 1928-1957; Economic Survey of Africa Since 
1950; and various economic bulletins. 


WAGNER, HONUS (Jonn Peter WAGNER) (1874-1955), 
U.S. baseball player, one of the first five men elected to the Base- 
ball Hall of Fame at Cooperstown, N.Y., and generally considered 
the greatest shortstop in U.S. baseball history. The “Flying 
Dutchman,” as he was called, led the National League in batting 
eight times and established records for the greatest number of 
doubles and triples. Born Feb. 24, 1874, at Mansfield (now Car- 
negie), Pa., Wagner, who stood 6 ft. tall and weighed 200 lb., joined 
Louisville (then in the National League) in 1897 and went to the 
Pittsburgh Pirates in 1900. He was past 40 when he retired in 
1917. Wagner, who appeared in two world series, had a batting 
average of .329.for 21 seasons and stole a total of 720 bases. He 
died in Carnegie, Pa., on Dec. 6, 1955. (J. D. McC.) 

WAGNER, OTTO (1841-1918), Austrian architect and 
teacher, generally held to be a founder and leader of the modern 
movement in European architecture, was born in Penzing near 
Vienna, July 13, 1841. His early work was in the mode of the 
already established revived Renaissance School. In 1893 his gen- 
eral plan (never executed) for Vienna won a major competition, 
and in 1894 he was appointed academy professor. As a teacher, 
Wagner soon broke with tradition in insisting on function, ma- 
terial, and structure as the bases of architectural design. Among 
his notable works are a number of stations of the elevated and un- 
derground City Railway of Vienna (1894-97), the Postal Savings 
Bank (1904-06), and a church for the Steinhof Asylum (1904— 
07). Though much attacked at first, Wagner became widely in- 
fluential His lectures were published in 1895 as Moderne Archi- 
tektur, reprinted several times. An English translation by Nathan 
Ricker appeared in The Brickbuilder in 1901. Among his imme- 
diate pupils were Joseph Olbrich and Joseph Hoffmann. He died 
at Vienna on April 11, 1918. See also MopERN ARCHITECTURE: 
The 20th Century. 

BisLrocRAPHY.—S. Giedion, Space, Time and Architecture, 3rd rev. 
ed. (1954); Otto Wagner, Einige Skizzen, Projekte und ausgeführte 
Bauwerke, 4 vol. (1890-1922) ; A. J. Lux, Otto Wagner (1914). 

(A. K. P.) 


WAGNER, (WILHELM) RICHARD (1813-1883), Ger- 
man dramatic composer and theorist whose work had a revolu- 
tionary impact on the course of western music, was born at Leip- 
zig on May 22, 1813. That year his father, a minor civil servant, 
died and his mother married Ludwig Geyer, a painter and a singer- 
actor. The artistic and theatrical background of Wagner's early 
years (several elder sisters became opera singers or actresses) was a 
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main formative influence. Impulsive and self-willed, he was j 
ligent scholar at the Kreuzschule, Dresden, and the Nicolaisch 
Leipzig; but under the inspiration of Beethoven, Mozart, Weber 
Shakespeare, Goethe and Schiller, he taught himself the piano aif 
composition and wrote a five-act verse-tragedy. At 17 he hadi 
crude overture performed at the Leipzig theatre. 

A Hoffmannesque romantic youth, he was attracted by the 
glamour of German student life. Not having matriculated, hee, 
rolled at Leipzig university as a second-class student and, although 
he lived wildly, he applied himself earnestly to composition, 
Owing to his impatience with al 
academic techniques, he spenty 
mere six months acquiring 4 
groundwork with Theodore Wein. 
lig, cantor of the Thomasschule 
but his real schooling was a clos 
personal study of the scores of the 
masters, notably the quartets and 
symphonies of Beethoven. His 
own Symphony in C was per 
formed at the Leipzig Gewand 
haus concerts in 1833. On lea. 
ing the university that year, he 
spent the summer as operatit 
coach at Würzburg, where le 
composed his first opera, Dit 
Feen (The Fairies), As withal 
his subsequent works, the lt 
bretto, after a fantastic tale by 
Carlo Gozzi, was his own, The 
opera being refused at Leipzig, ht 
sought employment and became conductor to a provincial theatri 
cal troupe from Magdeburg, impelled by having fallen in love with 
one of the actresses, Wilhelmine (Minna) Planer (1809-66). 

The next six years he spent struggling as a provincial condit 
tor of third-rate opera companies in Magdeburg, Kónigsberg 
Riga, striving idealistically to raise standards and incurring enot 
mous debts owing to his poor pay and careless expenditure. Ih 
1836, at Königsberg, he directed a single disastrous performant 
of his second opera, Das Liebesverbot (The Ban on Love, aft 
Shakespeare's Measure for Measure). Later in the same year & 
in the same city he married Minna Planer. In 1839, fleeing from 
his creditors in Riga, he assayed his long-cherished plan to conquet 
Paris. German opera composers were without honour in thet 
native country, which preferred French and Italian models; 
Wagner, precociously convinced of his coming greatness, thoughts 
dazzling success in Paris would win him recognition at home: 

His three years in Paris were disastrous. Despite Meyerbetrs 
recommendation, he could not break into the closed circle at the 
Opéra. Living with the colony of poor German artists, he stavi 
off starvation by means of musical journalism and hack wort 
Nevertheless, in 1840 he completed Rienzi (after Bulwer-Lyttons. 
novel) ; and in 1841, his technique having profited from his hearing 
of the music of Berlioz, he composed his first representative opeth 
Der fliegende Holländer (The Flying Dutchman), based on the oli, 
legend. He offered Rienzi to Dresden, where it was accepted. 

In 1842, aged 29, he gladly returned to Dresden, where Rien 
was triumphantly performed on Oct. 20. Next year The Fiyin 
Dutchman (produced at Dresden, Jan. 2, 1843) was less succes 
ful, owing to its innovatory style and method. But he was ap 
pointed Hofkapellmeister at the court opera, a post that he h | 
until 1849. On Oct. 19, 1845, Tannhäuser (based, like all his fi 
ture works, on Germanic legends) was coolly received but 500! 
proved a steady attraction; after this, each new work achiev’ 
popularity with the public, despite persistent hostility from man) 
critics. For the next 20 years, however, Wagner was not to n 
sent any further new works. He completed Lohengrin in 1848 bul ; 
his projected administrative and artistic reforms alienated di 
court opera authorities; and, his mind having turned to ideas ™ 
social regeneration, he became embroiled in the German revolution 
He wrote inflammatory articles and took an active part in © 
Dresden uprising of 1849. When this failed he fled from Germab) 
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with a price on his head, unable to attend the first performance of 
Lohengrin at Weimar, given by his friend Liszt on Aug. 28, 1850. 

Until 1858 Wagner lived in Zürich, composing, writing treatises 
and conducting (he directed the London Philharmonic concerts 
in 1855 with great success). Having already studied the Siegfried 
legend and the Norse myths as a possible basis for an opera, and 
having written an operatic “poem,” Siegfrieds Tod, in which Sieg- 
fried was conceived as the new type of man who would emerge 
after the successful revolution he had hoped for, Wagner now 
cogitated intensely concerning revolution, social and artistic. 
From 1849 to 1852, he wrote his basic prose works; Die Kunst und 
die Revolution (Art and Revolution), Das Kunstwerk der Zukunft 
(The Art Work of the Future), Eine Mitteilung am meine 
Freunde (A Communication to My Friends) and Oper und Drama 
(Opera and Drama). The latter adumbrated a new, revolutionary 
type of musical stage work—the vast work, in fact, on which he 
was engaged. By 1852 he had added to the poem of Siegfrieds Tod 
three others to precede it, the whole being called Der Ring des 
Nibelungen (The Ring of the Nibelung) and providing the basis 
for a tetralogy of musical dramas: Das Rheingold (The Rhine- 
gold); Die Walkiire (The Valkyrie); Der junge Siegfried (Young 
Siegfried), later called simply Siegfried; and Siegfrieds Tod (Sieg- 
fried’s Death), later called Gétterdimmerung (The Twilight of the 
Gods). 

By 1857 Wagner’s style had been enriched by the stimulus of 
Liszt’s discoveries and he had composed The Rhinegold, The 
Valkyrie and two acts of Siegfried. But he now suspended work 
on The Ring: the impossibility of mounting this colossus within 
any foreseeable future was enforcing a stalemate on his career and 
led him to project a “normal” work capable of immediate produc- 
tion, Also his optimistic social philosophy had yielded to a meta- 
physical, world-renouncing pessimism, nurtured by his discovery 
of Schopenhauer’s philosophy. The outcome was Tristan und 
Isolde (1857-59), of which the crystallizing agent was his hopeless 
love for Mathilde Wesendonk (the wife of a rich friend and pa- 
tron), which led to separation from his wife Minna. 

Life in Ziirich had become too embarrassing, and Wagner com- 
pleted Tristan in Venice and Lucerne. In 1860 he went to Paris, 
where the following year sumptuous productions of a revised ver- 
sion of Tannhäuser were a fiasco, owing to scandalous riots by a 
powerful clique. But in 1861 an amnesty allowed him to return to 
Germany; from there he went to Vienna, where he heard Lohengrin 
for the first time.. He remained in Vienna three years. enjoying 
enthusiastic recognition, traveling widely as conductor and await- 
ing a projected production of Tristan. As this failed to material- 
ize, owing to the artists’ bewilderment over its revolutionary style, 
Wagner began a second “normal” work, the comedy-opera Die 
Meistersinger von Nürnberg (The Mastersingers of Nürnberg). 
But by 1864 his lavish expenditure and inveterate habits of bor- 
rowing and living on others had brought him to financial disaster: 
he had to flee from Vienna to avoid imprisonment for debt. The 
Ring was still incomplete and Tristan apparently unperformable. 
He had powerful enemies, largely because of his own bad dealing, 
which arose from blind artistic self-centredness and a sense of 
Persecution, He was without a penny; and he arrived in Stuttgart, 
aman of 51 without a future, almost at the end of his tether. 

Something like a miracle saved him. He had always made loyal 
friends, owing to his fascinating personality, his towering genius 
and his artistic integrity. Now a new friend, of the highest in- 
fluence, came to his rescue. In 1864 Louis II (q.v.), a youth of 
18, ascended the throne of Bavaria. He was a fanatical admirer 
of Wagner's art and, having read the poem of The Ring (published 
the year before with a plea for financial support), he invited Wag- 
her to Munich to complete the work there. 

The king set him up in a villa, and during the next six years 
there were successful Munich productions of all of Wagner's rep- 
resentative works to date, including the first performances of 
Tristan (1865), The Mastersingers (1868), The Rhinegold (1869) 
and The Valkyrie (1870)—all directed by the first great Wagner 
conductor, Hans von Bülow. At first a new theatre at Munich 
Was projected for this purpose, with a music school attached, but 

IS came to nothing because Wagner raised a storm by his way 
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of living. Not only did he constantly run into debt despite his 
princely salary but he also attempted to interfere in the govern- 
ment of the kingdom. In addition, he entered into relations with 
von Bülow's wife, Cosima (the daughter of Liszt; 1837-1930). 
She bore him three children, Isolde (1865-1921), Eva (1867- 
1942) and Siegfried (1869-1930), before her divorce in 1870 and 
her marriage to Wagner in the same year, his first wife Minna 
having died in 1866. For all these reasons, Wagner ceased to live 
in Munich as early as 1865. But he never forfeited the friend- 
ship of the king, who set him up at Triebschen on the Lake. of 
Lucerne, whence he paid lengthy visits to Munich to supervise the 
productions of his works. The year 1870 saw the appearance of 
his profound essay Beethoven. 

In 1869 Wagner had resumed work on The Ring, which, in keep- 
ing with his later views, he now brought to its world-renouncing 
conclusion. It had been agreed with the king that the tetralogy 
should be first performed in its entirety at Munich, but Wagner 
broke the agreement, convinced that a new type of theatre must 
be built for the purpose. Having discovered a suitable site at 
Bayreuth, he toured Germany, conducting concerts to raise funds 
and encouraging the formation of societies to support the plan. 
In 1872 the foundation stone was laid. In 1874 Wagner moved 
into a house at Bayreuth that he called Wahnfried (Peace from 
Madness), and that year he completed The Ring. The whole vast 
project was eventually realized, in spite of enormous difficulties, 
artistic, administrative and financial. The king, who had provided 
Wahníried for Wagner, made him a gift of 100,000 talers, and 
mortgages were raised that were later paid off by the royalties on 
Wagner's works. The Ring received its triumphant first perform- 
ance in the new Festspielhaus at Bayreuth on Aug. 13, 14, 16 and 
17, 1876. (See also BAYREUTH.) 

Wagner spent the rest of his life at Wahnfried, making several 
visits to Italy, and one to London in 1877 to give a successful 
series of concerts. During these years he composed his last work, 
the sacred festival drama, Parsifal, begun in 1877 and completed 
and produced at Bayreuth in 1882; and he dictated to his wife 
his autobiography, Mein Leben (My Life). He died of heart 
failure, at the height of his fame, in Venice on Feb. 13, 1883, aged 
69. He was buried in the grounds of Wahnfried in the tomb he 
had himself prepared; a few days later, King Louis rode to Bay- 
reuth alone at dead of night to pay his personal tribute. Since 
then, except for interruptions occasioned by World Wars I and II, 
the Festspielhaus has staged yearly festivals of Wagner's works; 
it is worth mentioning that he himself intended it also to present 
the works of any outstanding German composers who might follow 
him. 

These are merely the main events of Wagner’s life, which can- 
not be adequately summarized since it was crammed with intense 
and variegated activity. His inexhaustible energy went not only 
into his work but also into innumerable friendships, enmities and 
love affairs, into various far-reaching projects that he abandoned 
and into sporadic political activity; and most of the countless sepa- 
rate happenings of his life were surrounded by tortuous intrigue. 

Development.—Wagner’s development, achievement and in- 
fluence can only be understood by accepting his own view that he 
was not simply a composer but a musical dramatist. Music never 
interested him for its own formal sake but only as emotional and 
psychological expression. It is significant that he first taught him- 
self composition to provide music for his boyhood verse-tragedy, 
and that the conception that eventually materialized as The Ring 
originally presented itself as an alternative between a poetic drama 
concerned with Fredrick I Barbarossa and a musical drama on the 
Siegfried legend. Apart from certain jejune youthful efforts, he 
composed no purely formal instrumental works; his whole sig- 
nificant oeuvre is musicodramatic. Nevertheless, his search for 
the utmost depth, subtlety and precision in the musicodramatic 
expression of feeling resulted in a radical revolution of composi- 
tional technique that crucially affected the development of music 
as an art in itself. 

Wagner’s slow and erratic development, from the crudest tyro 
to a supremely original master creator, is unique: beginning with 
the poorest technical equipment, he achieved greatness by sheer 
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persistent force of artistic imagination and hard-won experience. 
However, his early incapacity should not be exaggerated: he made 
a considerable step forward from the gauche Symphony in C of 
his 20th year to the opera Die Feen of his 21st. The latter is a 
really professional work; and in using the fantastic-legendary at- 
mosphere and style of the new romantic German opera so newly 
founded by Weber and continued by Marschner, Wagner was 
already following his ordained path, since his primary achievement 
was to bring this tradition to a magnificent climax and thus to set 
Germany on the operatic map once and for all. The crucial de- 
ficiency of Die Feen is its lack of any personal musical style. On 
the other hand, an additional section for an aria in Marschner’s 
Der Vampyr, written the same year, reveals Wagner's individuality 
clearly, since it develops a vivid thematic complex that later be- 
came a main element in The Ring. 

His two subsequent operas were not an advance but a diversion 
along a false path. Acutely aware of the provincialism of German 
opera (and with one eye on Paris), he wrote Das Liebesverbot, a 
clumsy plagiarism of Bellini and Donizetti, and Rienzi, a grandiose 
attempt at opera in the manner of Meyerbeer and Gasparo Spon- 
tini, The former was so much wasted energy, but in the latter 
he learned something about constructing a musical stage work on 
the vast scale he was to adopt later. But it was in his compara- 
tively compact next opera that his personality was first defined. 
Homesick in Paris and disillusioned with his false gods, he com- 
posed The Flying Dutchman, in which his mature romantic Ger- 
man style clearly emerged. If the subsidiary parts of the work 
followed conventional models, the main dramatic situations showed 
a Wagner who had hitherto appeared only in the music added to 
the Vampyr aria. The essence of this new style was the symphonic 
expression of aspects of the unconscious linked with the characters 
portrayed symbolically on the stage. 

In Tannhüuser and Lohengrin Wagner developed this style on 
the large scale he had broached in Rienzi. The sheer scope of 
these works—the building of musicodramatic climax on climax— 
is masterly. Nevertheless, as before, Wagner was only his true 
self in the symphonic handling of the main situations. In the 
subsidiary parts he was now worse off than before: having aban- 
doned conventional models, he handled the supporting action in 
an amateurish, four-square, semirecitative style that he himself 
was later to smile at. And even at the great climaxes he some- 
times used vulgar material, which is recognizable early Wagner 
but bears little relation to his definitive style. The trouble was 
that he wanted to reject as mere artifice all conventional methods 
of operatic construction and to extend dramatic and pyschological 
development over a whole work by means of a continuous sym- 
phonic web; but he had not yet discovered a way to do this. The 
three early operas contain much deadwood of his own or others’ 
devising. 

It was during his period of cogitation over social theory that 
he found the way at last. Theoretically, in The Art Work of the 
Future, and autobiographically, in A Communication to my 
Friends, he projected a revolutionary type of musical stage work 
that he specified in full in Opera and Drama. This treatise ana- 
lyzed intellectually the art form toward which he was moving cre- 
atively in building The Ring. Basing himself on the romantic- 
socialistic doctrine of the “natural man,” and looking forward to 
the imminent creation of a socialist state in which this concept 
would flourish, he prophesied the disappearance of opera as arti- 
ficial entertainment for an elite and the emergence of a new kind 
of musical stage work for the people, expressing the self-realization 
of free humanity. This new type of work was later to be called 
“music drama,” though Wagner never used this term but preferred 
simply “drama.” It was intended as a return to the Greek drama 
as Wagner understood it—the public expression of national and 
human aspirations in symbolic form by enacting racial myths and 
using music for the full expression of the dramatic action. 

Wagner’s emphasis on opera as drama merely resumed and de- 
veloped the ideas of Monteverdi and Gluck; but in propounding 
the revolutionary conception he had been striving for in his three 
previous works he went much further. He envisaged the disap- 
pearance of the old operatic type, with its libretto provided by a 
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hack versifier as an opportunity for the composer to make aise 
piece" opera out of purely musical forms separated by recitatj 
Briefly put, the new art form would be created by a single ars, 
who would write a poetic drama that should find full expression 
as a musical drama when it was set to a continuous vocals 
phonic texture. This texture would be woven from basic thematit 
ideas, called Leitmotive (singular, Leitmotiv) or “leading me 
tives”: these would arise naturally as expressive vocal phras 
sung by characters at crucial emotional points of the drama anf 
would then be developed by the orchestra as “reminiscences” in 
accordance with the expressive need of the dramatic and psycho- 
logical development of the action. (See also LEITMOTIV.) 
This conception found full embodiment in The Ring, excep 
that the leading motives did not always arise as vocal utterance 
but were often introduced by the orchestra to portray characters. 
emotions or events in the drama. With his use of this method, 
he rose immediately to his amazing full stature: his style became 
unified and deepened immeasurably, and he was able now to 
fill his works from end to end with intensely characteristic musi, 
Except for moments in The Rhinegold, the old weaknesses, formal 
and stylistic, vanished altogether and with them disappeared 
last vestiges of the old "opera." Wagner's works now fulfilled 
his new conception literally, except in two respects. First, wheres 
in The Rhinegold and The Valkyrie the symphonic development of 
the motives was largely explanatory of the drama, Wagner used it 
with much greater subtlety from Tristan onward. ‘The impact af 
Schopenhauer's theory of the supremacy of music among the ku 
(brilliantly developed in Wagner's own essay Beethoven) led hin. 
to tilt the expressive balance of musical drama more toward Mie 
sic: the motives ceased to remain neatly identifiable with thei 
dramatic source but worked with greater psychological complexity, 
in the manner of free association. Secondly, for the comedy ol 
The Mastersingers Wagner incorporated into his new conceptio 
certain of the old “operatic” elements (aria, quintet, etc.) am 
Achievement.—Wagner’s creation of his own type of mu 
drama was a fantastic singlehanded achievement, considering 
scale and scope of his art. His method was to condense the cone 
fused mass of material at his disposal—the innumerable conflicting 
versions of the legend chosen as a basis—into a taut dramatic 
scheme; and in this scheme, as in his model, the Oresteia o! 
Aeschylus, the stage events are few but crucial, the main 
of the action being devoted to the working out of the character 
psychological motivations. The *poem"—the verbal drama 
laid out with musical structure in mind so that it formed a natum 
basis for large-scale musical forms comprising detailed musi 
emotional development. 
In setting the poem he used his mastery of construction on Ue 
largest scale, which he had learned from studying Beethovely 
to keep the broad outlines clear while he consistently devel 
the leading motives to mirror every shifting nuance of the psy 
logical situation. Criticism of these motives as arbitrary. factu! 
labels shows a complete misunderstanding of Wagner: he ¢ 
them “carriers of the feeling” and, owing to their essentially em 
tional character, their pliability and Wagner's resource in alterna 
ing, transforming, combining and intermingling them, they do fun 
tion as the subtle expression of the changing feelings, conscious 
or unconscious, behind the dramatic symbols. NE 
The result of these methods was a new art form, of which Ll 
distinguishing feature was a profound and complex symbo 
working on three indivisible planes—dramatic, verbal and mU 
cal. The vital significance of this symbolism is being more 
more realized, though its involution of layer beneath layer of më 3 
ing has hardly begun to be explored. Through all the Varo 
stages of Wagner criticism—the opposition to him as a “mode Éi 
ist" in his lifetime, the heavy-handed exegesis of his philoso! 
during the high Wagnerian period (1880-1914) and the ! 
formed abuse of his art when reaction set in between World Wi H 
I and II—Wagner's complex interrelation of dramatic, verbal a 
musical symbolism has not been approached with anything 7 
the thoroughness it deserves. 3 
Wagner’s symbolic art was a fundamental contribution t0 © 
stream of thought and feeling passing from Paul Feuerba 


WAGNER VON JAUREGG—WAGON TRAIN 


through Schopenhauer and Nietzsche, to modern depth psychology. 
The common theme of all his mature works, except The Master- 
singers, is the romantic concept of “redemption through love”; but 
this element, used rather naively in the three early operas, became, 
in the later musical dramas, a mere catalyst for much deeper com- 
plexes of ideas on various levels. In The Ring there are at least 
five interwoven strands of overt meaning concerned with German 
nationalism, international socialism, the philosophy of Schopen- 
hauer, Buddhism and Christianity. (Wagner sketched a dramatic 
scheme for a Buddhist musical drama, Die Sieger [The Victors}, 
and for a Jesus von Nazareth, neither of which he completed.) On 
another level, there is a prophetic treatment of some of the domi- 
nant themes of depth psychology: power complex arising from 
sexual inhibition, incest, mother-fixation and Oedipus complex. 
(See also PSYCHOANALYSIS. ) 

Tristan stands in a line of symbolism extending from the themes 
of "night" and “death” explored by such German romantic poets 
as Novalis, through the Schopenhauerian indictment of life as an 
evil illusion and the renunciation of the will to live, to the modern 
psychological insight. into the relationship between eroticism and 
the death wish. The Mastersingers stands apart as a work in 
which certain familiar themes are treated on a purely conscious 
plane with mellow wisdom and humour: the impulsiveness of youth 
and the resignation of age, the ecstasy of youthful love, the value 
of music itself as an art. But in Wagner's last work, Parsifal, 
the symbolism returns on a deeper level than before. He has been 
much criticized for this strongly personal treatment of a religious 
subject, which mingles the concepts of sacred and profane love; 
but in the light of modern knowledge, his insight into the relation- 
ship between religious and sexual experience can only seem much 
in advance of his time. The themes of innocence and purity, sexual 
indulgence and suffering, remorse and. sexual renunciation are 
treated with a peculiar subtle intensity and depth of compassion 
that explore deeply into-the unconscious and make Parsifal in 
some ways the most visionary of all Wagner's works, 

Influence.—Wagner's influence, as a musical dramatist and a 
composer, was a powerful one. Later operatic composers were 
greatly indebted to’ him—not only the many who adopted his 
methods more or-less implicitly, like Richard Strauss, or the few 
who turned them to entirely personal account, like Debussy, but 
even those who rejected his conception and continued the older 
type of “set-piece” opera. Although few have been able to follow 
him in providing their own verbal basis, all significant opera com- 
posers have profited*from his reform in the matter of giving dra- 
matic depth, continuity and cohesion to their works. "Music 
drama" is dead but musical drama is still fully alive. 

In the purely musical field, Wagner's influence was even more 
far-reaching. He developed such a wide expressive range that he 
was able to make each of his works inhabit a unique emotional 
world of its own; and, in doing so, he raised the melodic and 
harmonic style of German music to its highest emotional and 
sensuous intensity. It was this intensity that caused him to be- 
stride the late 19th century like a Colossus: the subsequent his- 
tory of music, apart from the nationalist schools and the develop- 
ment of the traditional symphony by composers like Sibelius and 
Shostakovich, stems entirely from him, either by extension of his 
discoveries or reaction against them. There was. of course, his 
immediate effect on late romantics like Richard Strauss in Ger- 
many and like Bruckner and Mahler, both of whom exploited 
his gains in the field of the gigantic Austrian symphony; but his 
influence was far more widespread than this. The sensuous and 
Symbolic content of-his works profoundly affected artists of all 
kinds in France and impelled Debussy, partly by subtilization and 
Partly by rejection, to evolve his own elusive, sensuous, symbolic 
and epoch-making art. Moreover, Wagner's persistent modulation 
Without perfect cadences and his intensive development of German 
Chromaticism, notably in Tristam, was later carried further by 
Schoenberg to the point where it led to the crucial breakthrough 
Into atonality (see Harmony). And on the negative side. the 
Psychological intensity of his music caused a violent reaction that 
resulted in the fierce abstract intellectualism of the theory and 
Practice of the neoclassic school headed by Stravinsky. Wagner 
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was the great turning point of western music, representing at once 
the final romantic culmination of the old tonal system and the 
source of the new music of our time. 

See also references under “Wagner, (Wilhelm) Richard” in the 
Index. 

Brs.iocrapay.—For a realistic but sympathetic analysis of Wagner’s 
phenomenally complex character, the reader should consult Ernest New- 
man, The Life of Richard Wagner, 4 vol. (1933-47), which unravels 
the tangled skein meticulously. Against this work should be checked 
all the preceding, unreliable accounts of Wagner’s life and personality, 
including Wagner’s own in Mein Leben. 2 vol. (1911), and the official 
German and English biographies by C. F. Glasenapp, Das Leben 
Richard Wagners, 6 vol. (1894-1911), and W. A. Ellis, Life of Rich- 
ard Wagner, 6 vol. (1900-08). Even Newman is not absolutely final 
in every last detail, since certain sources (notably the letters of Wagner 
published as the Burrell collection, 1951) were not available to him. 

Wagner’s own prose works were translated into English by W. A. 
Ellis, 8 vol. (1892-99). The best analytical introduction to Wagner's 
stage works, with exhaustive accounts of the legends on which they are 
based, is Ernest Newman's Wagner Operas (1949, republished with the 
title Wagner Nights, 1950). A penetrating and detailed study of 
Wagner’s development as a musical dramatist, in close connection with 
his changing theories, is Jack Stein's Richard Wagner and the Synthesis 
of the Arts (1960). A. O. Lorenz, in Das Geheimmis der Form 
bei Richard Wagner, 4 vol. (1924-1933), provided a schematic bar-by- 
bar analysis of the musical construction of The Ring, Tristan, The 
Mastersingers and Parsifal. There is no book on Wagner's influence, 
operatic or purely musical; and the studies that attempt to interpret the 
symbolism of Wagner’s works should all be approached with cation. 
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WAGNER VON JAUREGG, JULIUS (also WAGNER- 
Jaurecc) (1857-1940), Austrian psychiatrist, who was awarded 
the 1927 Nobel Prize in Medicine or Physiology for his introduc- 
tion of malaria treatment for general paresis (syphilitic meningo- 
encephalitis), was born at Wels in Upper Austria on March 7, 1857. 
He received his medical degree in 1880 at the University of Vienna 
and worked there until 1889, when he was appointed professor of 
psychiatry and neurology at the University of Graz. In 1893 he 
was called to the corresponding chair at Vienna and to the director- 
ship of the university hospital for nervous and mental diseases. 
He held these posts for 35 years, acquiring an international reputa- 
tion as a psychiatrist and an expert on cretinism and other thyroid 
diseases. He died in Vienna on Sept. 27, 1940. 

Cases in which sufferers from nervous or mental disease had 
shown considerable improvement after contracting a febrile infec- 
tion had been recorded from early times, but these empirical ob- 
servations had never been followed up systematically. As early 
as 1887 Wagner von Jauregg proposed that nature's experiment 
should be imitated by deliberately producing an infectious dis- 
ease, and he stressed the advantages of malaria because it could 
be interrupted at will by means of quinine. In 1890 he attempted 
to induce fever by the injection of tuberculin and other foreign 
proteins, and it was not until 1917 that he actually inoculated 
cases of progressive paralysis with tertian malaria. The result 
was a striking improvement in the prognosis of a disease that had 
hitherto been regarded as incurable. The treatment of general 
paresis was later greatly modified by the introduction of chemo- 
therapeutic and antibiotic agents. (W. J. Br.) 

WAGON TRAIN, a caravan of wagons organized by settlers 
in the United States for emigration to the West. Wagons, as 
distinguished from two-wheeled carts, did not appear on the 
American scene until late in the 17th century. It was 1732 before 
newspaper advertisements gave the first indications that wagons 
were by then being employed in the commercial transport of pas- 
sengers, in this instance between New York City and Philadelphia. 
These first wagons were modeled upon cumbersome English types, 
and the emergence of a distinctly American design awaited the 
movement of colonial population into and beyond the Allegheny 
Mountains, Among those who contributed significantly to the cre- 
ation and making of American wagons were the German settlers in 
the Conestoga Valley of Pennsylvania. When in 1755 Gen. Ed- 
ward Braddock led his ill-fated British columns from Ft. Cumber- 
land, Md., across the Alleghenies toward Ft. Duquesne (now 
Pittsburgh, Pa.), these enterprising settlers provided the British 
with scores of wagons. As employed by Braddock, these so-called 
Conestoga wagons constituted the first wagon train of any size or 
consequence in the New World. 
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In its fully developed form, the Conestoga was a vehicle pos- 
sessing sturdiness, great maneuverability, grace, and beauty. Into 
its manufacture went such well-seasoned woods as swamp oak, 
ash, and gum; also hand-forged iron straps, rails, bolts, corner 
plates, and pins. The distinguishing features of the design were 
high rear wheels (six feet in diameter) and low front wheels (four 
feet in diameter), flared body, and rounded, overhanging rib-sup- 
ported canvas top. Because the wagon had a boatlike appearance, 
it gained the appropriate appellation of prairie schooner in addi- 
tion to the more prosaic name covered wagon. Americans subse- 
quently produced other commendable wagon types—among them 
the “Chattanooga,” “J. Murphy,” “Carson,” and "Studebaker"— 
but all of these were influenced in their design by the Conestoga. 

Westward Trails.—It was the migratory impulse following the 
American Revolution and continuing unabated until the passing of 
the frontier and the emergence of a network of transcontinental 
railroads during the late 19th century that produced massive 
wagon-train transportation throughout the American West. As- 
sociated at first with the trans-Allegheny movement, wagon trains 
soon became the prevailing mode of overland transport for both 
persons and goods. Such operations were, of course, dependent 
upon the existence of roads, at least of a primitive type. This re- 
quirement was largely met by the construction of the Great Trad- 
ing Path that led through the Shenandoah Valley and Cumberland 
Gap into Kentucky, by the Lancaster Pike in Pennsylvania, and by 
the historically famous National Road extending from Cumberland, 
Md., to Vandalia, Ill. Over such routes westbound settlers and 
carriers of commercial freight usually moved in loosely organized 
wagon trains, chiefly for reasons of safety and mutual dependence. 
Such caravans consisted of about a score of wagons, but groups of 
100 or more were not uncommon sights along the main-traveled 
thoroughfares. 

Wagon-train transportation moved westward with the advancing 
frontier. In 1821 William Becknell blazed a wagon trail from 
Franklin, Mo., to Sante Fe, N.M., and for more than a half cen- 
tury thereafter the so-called Santa Fe Trail (g.v.) became the 
route over which huge wagon caravans trekked annually across the 
arid Southwest in the conduct of trade and in military operations. 
Beginning in 1841, and continuing for many years thereafter, 
wagon trains set forth over a roughly 2,000-mi. (3,100-km.) course 
from Missouri River landings for the Pacific coast. (See OREGON 
TRAIL.) 

With the Mormon trek to the Great Salt Lake Valley in 1847 
and the discovery of gold in California in 1848, the flow of wagon- 
train traffic mounted. The route followed was one long familiar to 
those in the vanguard of settlement, and one that became known 
to the nation and to the world as the Oregon-California Trail. Its 
course was a meandering one, Feeder lines from the Missouri 
River converged on the Platte River at Ft. Kearney in modern 
Nebraska; they followed the south bank of this muddy stream to 
a point midway into present Wyoming; from there they went 
through South Pass on the Continental Divide and on to the great 
bend in the Snake River. Here the trail forked; one segment 
extended northwestward into the Oregon country, the other south- 
westward into California. Later there emerged other overland 
routes to the West, such as the Smoky Hill Road across Kansas, 
the (Butterfield) Southern Overland Mail (g.v.) Route via El 
Paso, Tex., and still others that penetrated the prairies. 

Nature of Wagon Train.—It was, however, in transit west- 
ward over the Oregon-California Trail that wagon-train transpor- 
tation attained its most highly organized and institutionalized 
character. Parties destined either for the Willamette Valley in 
Oregon or the mining camps of California customarily gathered 
in early spring at a previously announced rendezvous near such 
Missouri River towns as Independence, St. Joseph, and Westport, 
The groups would form companies, elect officers, employ guides 
(many of whom were former fur traders), complete the outfitting 
of their wagons with essential supplies, await favourable weather 
and recession of swollen streams, and then (usually in May) would 
set forth on what was to be a five- or six-month journey "across the 
plains" to their destinations in the West. 

Each wagon was, as a rule, pulled by two or more yokes of oxen. 
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Horses and mules, and combinations of all three, were also 
but the plodding oxen were regarded as the most desirable ofal 
draft animals. They were more manageable than horses ang 
mules and were easier to feed. They thrived on the prairie 

did not require supplementary feeding, and were less inclined t 
be stampeded by marauding Indians or by unusual noises, su 
as thunder and gunfire. Certain individual members of a giva 
company rode horseback, especially those entrusted with the ma, 
agement of the train and with the tending of cattle and other liv, 
stock that followed the wagons, 

Once organized and on their way, wagon-train companies tende] 
to follow a fairly fixed daily routine: they rose at 4 AM, a 
breakfast, stowed away their equipment, and yoked the oxen, by 
7 o'clock all was in readiness, a signal was given, and the day 
march began. There were short periodic halts for relief of ma 
and beasts and at about 4 o'clock in the afternoon came the hal 
for night encampment. In this, as in other maneuvers, there was 
a regular routine for doing things: wagons were corralled to fom 
a protective circle; designated stock tenders watered, grazed, and 
guarded the animals; the women prepared food; some frivolitis 
might follow the evening meal, or necessary repair work be done; 
then, finally, the travelers went to bed in or under wagon bors 
and tents in order to rest for the next day's bugle call. In mot 
cases there was a monotonous sameness about this life on wheels 
Wagon companies were, however, usually well prepared for meet 
ing unusual emergencies, which ranged from crossing rivers anl 
mountains to encountering hostile Indians. 

Literature on this subject is extensive. Many who crossed the 
plains in covered wagons either kept diaries or wrote reminiscence 
of their experiences. Many who left such records appear to have 
been conscious of their participation in what was a striking fealurt 
of America's growth and expansion westward. 

Freighting.—The story of wagon-train migrations is one thil 
is more widely familiar than is the parallel theme of wagon freight 
ing. Commercially operated wagon trains performed a necessary 
service to an expanding America by carrying goods to and from 
river and coastal landings and scattered landlocked communities 
Long after the advent of railroads, wagon’ freighters served a 
feeders to mainline trains. Again, freight wagons were of tht 
Conestoga type, although some, such as the Carson wagons em- 
ployed in hauling ore from the Comstock mines in Nevada te 
outside smelters, were distinguished by their enormous capacity 
of from seven to ten tons. 

Teamsters, best known as bull whackers or muleskinners, col 
ducted such commercial operations on a more or less fixed two-way 
schedule; with this exception they followed the general pattem 
established by the emigrants. Thus, for a period spanning t 
years from the middle of the 18th century to the close of the 
19th, wagon trains were an important cog in national growth, 
they stand in history as a symbol of the continuous westward move 
ment of the American people before the coming of the automobile: 

See also AMERICAN FRONTIER, (0. 0. W.) 

WAHHABI, a member of the Muslim puritan movement 
founded by Mohammed ibn "Abd al-Wahhab (1703-92) in Nall 
(the central part of Arabia) and adopted in 1744 by the Sa’ j 
ruling family. The political fortunes of the Wahhabis have ev 
since been allied to those of the Sa'udi dynasty, and after à 
kingdom of Saudi Arabia was created by ‘Abd al-'Aziz ibn # 
Sa'ud in 1932, the Wahhabi movement increased in power? 
Arabia. (For its political history see NAJD; ARABIA; SAUDI Ask 
BIA; IBN SAUD.) 

Wahhabi theology is based mainly on the teachings of e 
Taimiya (g.v.), and its jurisprudence on the school of Ibn Han". 
(q.v.), though it gives weight to the other three legal schoo 
Its fundamental principles are: (1) emphasis on the absolute ont 
ness of God (hence they call themselves Muwahhidun, l 
tarians”; the name Wahhabi is used only by Westerners) and dé 
nial of all acts implying polytheism, such as visiting to™ ) 
venerating saints, and seeking intercession from any creature; ü 
return to the original teachings of Islam as incorporated in t^. 
Koran and the Traditions (Hadith; g.v.) of Mohammed, with cot 
demnation of all innovations; (3) the inseparability of faith fro? 
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such action as prayer and almsgiving; (4) the nature of the Koran 
as primordial and uncreated; (5) literal belief in the Koran and 
Traditions; (6) belief in predestination; (7) condemnation of all 
nonorthodox views and acts, whether mystic or heterodox (hence 
rejection of Sufism) ; (8) establishment of the Muslim state on 
Islamic law exclusively. Wahhabis are distinguished from other 
orthodox Muslims especially by their particular understanding of 
the oneness (tawhid) of God and their practice of admonishing 
Muslims “to do good and avoid evil.” 

See H. St. John B. Philby, Arabia of the Wahhabis (1930) ; Ameen 
Rihani, /bn Saoud of Arabia (1928), (I. M. H.) 

WAILING WALL in the Old City of Jerusalem, forming 
part of the western boundary of the Haram area in which the 
Muslim Dome of the Rock and Aqsa Mosque are located, is Jewry's 
most hallowed religious and historic site. Accurately termed in 
Hebrew Kéthel Ma‘aravi, “Western Wall," it is identified by tradi- 
tion, by historical references, and by archaeological evidence alike 
as the remaining western section of the ancient wall that encom- 
passed the Temple mount in the time of the Second Jewish Com- 
monwealth (last century B.C. and 1st century A.D.; see also TEM- 
PLE, JEwisH). Of the 28 layers of huge blocks of stone that 
rise from the rock bottom of the Tyropoeon Valley, once separat- 
ing the Temple citadel from the Upper City, only 9 are above 
ground, topped by 4 lesser rows from the 2nd century A.D. and by 
several more layers added in later times. Jewish devotions there, 
dating back to the early Byzantine period, were intensified after 
the Arab capture of Jerusalem (638): Jews, according to Muslim 
historians and Jewish documents, guided the conquerors to the site 
of the Holy Rock and the Temple yard and helped clear it from 
debris, It was indeed the sight, through centuries, of Jewish 
pilgrims and settlers from all over the world holding mournful 
vigils before the sacred vestige of their ancient Temple that made 
European travelers coin such terms as Wailing Wall, Klagemauer, 
Mur de lamentation, or Mur des pleurs. 

Successive building operations by Muslims, up to modern times, 
cluttered the outer area adjoining the Haram and left to Jews but 
a limited section of the wall, along with a narrow (11 ft. [3 m.]) 
strip of ground in front of it, totaling about 120 sq.yd. (100 sq.m.) 
only. Moreover, in the face of Jewish attempts to redeem the 
site, the claim was made that, together with the surrounding dwell- 
ings, the wall too, as well as the lane alongside it, had been since 
the late 12th century wagf property; i.e. granted to a Muslim 
(Moroccan) charitable trust and consequently, under the provi- 
sions of such trusts, unpurchasable. When, further, a late notion 
connected the area with the koranic story of Mohammed's celes- 
tial journey on the horse named Buraq and, subsequently, the wall 
itself absorbed the name Buraq ash-Sharif, the stage was set for 
a conflict of interests: the wall was the only object of reverence in 
Old Jerusalem in which both Jews and Muslims had a direct con- 
cen. While the Jews’ right of access to, and devotion at, the wall 
was never denied, such acts as bringing certain appurtenances of 
worship, as well as screens, chairs, and benches, were open to ques- 
tion, Recurrent disturbances of Jewish prayer service by Muslims 
in modern times, heightened by political differences between Jews 
and Arabs, culminated in the bloody outbreak of 1929. Concur- 
rently, official findings in the matter were successively issued: the 
British White Paper (November 1928), the Report of the Shaw 
Commission (March 1930), and the Report of the League of Na- 
tions’ Ad hoc Commission (December 1930). An order in council 
(May 1931) of the British mandatory declared the wall to be a 

historic site" under government protection and a “holy place" in 
the strictest legal sense (extended only to the principal shrines of 
Palestine, those revered by at least two denominations, and subject 
to detailed regulations. safeguarding the “existing rights” of the 
Tespective religions), Accordingly, while. the property tights of 

e Muslim wagf were recognized in their entirety, no structural 
changes by the Muslims were allowed; conversely, the Jews’ right 
of access to the wall and of worship there was reaffirmed, but no 
blowing of the ram’s horn permitted. 

The Arab-Jewish war of 1948 brought about a division of Jerusa- 
lem and the total evacuation of the Jewish population from the 
Old City, which since then has formed part of the Hashemite 
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Kingdom of Jordan, A special committee was set up by the United 
Nations under art. 8 of the Israel-Jordan armistice agreement 
(April 1949) to make practical arrangements for “certain matters 
on which agreement in principle already exists,” among them 
free access to the holy places. The Security Council (November 
1950) expressed hope that it “will proceed expeditiously to carry 
out the functions contemplated” in that article. Jews had no 
access to the Wailing Wall until their forces captured the Old 
City in the fighting that took place in June 1967. 
BrsriocrapHy.—Report of the Commission on the Palestine Dis- 
turbances of August (Cmd. 3530), HMSO (1930); J. Y. Yahuda, 
“Kothel Ma'aravi" (in Hebrew) in Siyyon annual (Jerusalem), vol. iii, 
MON (1929) ; Universal Jewish Encyclopedia, vol. x, AD adr 
WAINWRIGHT, JONATHAN MAYHEW (1883-1953), 
U.S. army officer, achieved fame as the hero of Bataan and 
Corregidor in the defense of the Philippines early in World War II 
(q.v.). Born on Aug. 23, 1883, at Walla Walla, Wash., Wainwright 
grew up on army posts along the western frontier where his father 
had served in the wars against the Indians. Like his father he 
attended the U.S. Military academy, West Point, N.Y., and on his 
graduation in 1906 was commissioned a second lieutenant of cav- 
alry. His career thereafter followed the usual pattern—service 
with troops, attendance at army schools and slow promotions. 
During World War I, when he rose to the temporary rank of lieu- 
tenant colonel, he served as adjutant of the training camp at Platts- 
burg, N.V., and later saw action in France during the St. Mihiel 
and Meuse-Argonne offensives. He remained in Germany with 
the army of occupation until Oct. 1920. Promoted to major in 
1920, he reached the rank of brigadier general 8 years later when 
he became commander of the 1st cavalry brigade. In Sept. 1940 
he was promoted to major general and sailed for Manila to assume 
command of the Philippine division. There, on March 11, 1942, 
when Gen. Douglas MacArthur departed for Australia, Wainwright 
took over command of all U.S. forces in the Philippines, in a situ- 
ation that was already hopeless. At Corregidor on May 6 he was 
forced to surrender to the Japanese. From that time until Aug. 
1945 General Wainwright was a prisoner of war in Formosa and 
Manchuria. Rescued in time to participate in the surrender cere- 
mony aboard the U.S. battleship “Missouri,” he returned to the 
United States in September to be greeted with a hero’s welcome 
and to receive the medal of honour. His book, General Wain- 
wright’s Story (1946), was edited by R. Considine. Wainwright 
retired from the army Aug. 31, 1947, and died Sept. 2, 1953. 
See Louis Morton, The Fall of the Philippines, “U.S. Army in World 
War II Series” (1953). (L. Mn.) 
WAITE, MORRISON REMICK (1816-1888), seventh 
chief justice of the United States, was born in Lyme, Conn., on 
Nov. 29, 1816. He graduated from Yale college in 1837 and 
studied law in the office of his father, Henry M. Waite, a justice 
of the supreme court of Connecticut. In 1838 he moved to Mau- 
mee City, O., where he was subsequently admitted to the bar 
and began the practice of law. In 1850 he moved to Toledo, 
where he developed a substantial practice in railroad and other 
corporate matters. Although he was a Whig and later a Republi- 
can, he was not so active in politics as many of his predecessors 
and successors on the supreme court. Waite first achieved na- 
tional prominence in 1871 in the “Alabama” arbitration (q.v.) at 
Geneva, Switz., where he served as one of the U.S. counsel with 
William M. Evarts and Caleb Cushing. He was serving as cháir- 
man of the Ohio constitutional convention in Jan. 1874 when Pres. 
U. S. Grant appointed him to the supreme court. He served as 
chief justice until his death, which occurred on March 23, 1888. 
In general it may be said that the Waite court represented a 
reaction against the extreme nationalist movement which followed 
the close of the Civil War, and the significant contribution of his 
court was the tendency to uphold state powers against claims that 
the 14th amendment or the commerce clause had invalidated the 
state action. The extent of the economic and social problems 
which came before the court in this period is illustrated by the fact 
that before the beginning of Waite's term only 30 cases involving 
the commerce clause of the constitution had reached the court 
(five in the era of the Marshall court), and at the close of Waite’s 
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tenure the number had increased to 158. In Waite’s term he gave 
the opinion of the court in more than 1,000 cases. 

Waite in many cases held that the privileges and immunities of 
citizens of the United States were not increased by the 14th amend- 
ment, and that the amendment did not give congress extensive 
power to protect civil rights (see Civit Liserties). While Waite 
represented a movement to uphold the power of the states, state- 
ments by him, first in Munn v. Illinois, 94 U.S. 113 (1877), later 
in Stone v. Farmer's Loan and Trust Co., 116 U.S. 307 (1886), that 
a state cannot “do that which . . . amounts to taking of private 
property for public use . . . without due process of law" were 
used by subsequent supreme courts as the basis of asserted 
power of the supreme court to invalidate state police power (q.v.) 
regulations of private property. In one of the few cases in which 
Waite invalidated a state act, Hall v. De Cuir, 95 U.S. 485 (1878), 
a Louisiana reconstruction statute which required all carriers to 
give equal accommodation without discrimination on account of 
race or colour was involved. This statute was held unconstitu- 
tional as a “direct burden” upon interstate commerce and there- 
fore a matter for national regulation. In 1945 this case served 
to invalidate a Virginia statute requiring interstate carriers to 
separate races (Morgan v. Virginia, 328 U.S. 373 [1945])- 

Waite’s most famous case was Munn v. Illinois, one of a group of 
six cases known as the Granger cases, involving legislation grow- 
ing out of the Populist movement in Illinois and other states, 
principally in the midwest, to fix maximum rates to be charged by 
grain elevators and railroads. The suits instituted to test the 
validity of these laws charged that state laws providing for rate 
fixing constituted deprivation of private property "without due 
process of law" under the 14th amendment. Waite borrowed a 
phrase from Lord Chief Justice Sir Matthew Hale in 17th-century 
England (Hale, De Portibus maris) to hold that when a business 
or private property was "affected with a public interest" it was 
subject to regulation. The chief justice said that where business 
was subject to regulation, then “for protection against abuses by 
legislatures, the people must resort to the polls, not to the courts." 
Without doubt the basic significance of this case was the estab- 
lishment of the idea, foreign to much of the economic thinking of 
the time, that private property was subject to legislative regula- 
tion. Waite's loose use of the phrase borrowed from Lord Hale 
was in later cases turned to a contrary purpose so that no regula- 
tion was permitted unless the business was in the nature of a pub- 
lic utility. It was not until 1934 (in Nebbia v. New York, 291 U.S. 
502 [1934]—New York milk cases) that the supreme court re- 
turned to Waite's own idea of the legislative power—private prop- 
erty could be regulated whenever the court could find that the 
legislature sought to fulfill a public interest. 

Another of Waite's decisions, Reynolds v. United States, 98 
U.S. 145 (1878), which attracted notoriety at the time and was 
considered with renewed interest in the second half of the 2oth 
century, concerned religious freedom. The question was whether 
the religious belief of a Mormon must be accepted as a justifica- 
tion for a criminal act (polygamy) because the rst amendment 
forbids congress to pass a law which shall prohibit free exercise 
of religion. Subsequent interest in the case stemmed from its 
extended discussion of the meaning of the constitutionally pro- 
tected religious freedom. Waite held that congress could make 
polygamy by a Mormon a criminal act, for he drew a distinction 
between freedom to believe, which was protected, and freedom to 
practise certain acts which were not protected by the constitution 
against legislative acts. 

The 14 years of Waite's chief justiceship are sometimes a for- 
gotten period in constitutional history or are treated as a time in 
which the chief justice is described as a weak or insignificant 
leader. Yet Waite and his court established or confirmed many 
of the accepted principles of U.S. constitutional jurisprudence. 
Waite also attempted to establish a conception of the office of chief 
justice which would take it out of politics. He stopped considera- 
tion of his name for the presidency because he thought such con- 
sideration would detract from the prestige of the court, and he 
refused for similar reasons to serve on the electoral commission 
(q.v.) in the Hayes-Tilden controversy. 


WAKAMATSU—WAKEFIELD 


See Bruce Raymond Trimble, Chief Justice Waite, Defender o 
Public Interest (1938) ; Felix Frankfurter, The Commerce Clause i 
Marshall, Taney and Waite (1937). (A. D: 

WAKAMATSU (FukUoKA-KEN): see KrrA-KYUSHU, - 

WAKEFIELD, EDWARD GIBBON (1796-1862), 
ish statesman, was a prime mover in the creation of South Ai 
tralia as a home for free settlers and in colonizing New 
and the brains behind the Durham Report (1839) on Canada, | 
was born in London on March 20, 1796; his father, Edward Wa 
field, was the author of the important Account of Ireland, Stati 
cal and Political (1812). A difficult boy, he ran away from 
minster School and was sent away from the High School 
Edinburgh. At the age of 20, while aide to the diplomat Wi 
Hill (later Lord Berwick), he eloped with Eliza Susan P 
daughter of a rich East India merchant. Hill stood by him, and 
wife's family became reconciled to their marriage, a happy on 
On his wife's death in 1820 Wakefield left Hill to live in Paris, T 
1826 he decoyed a young heiress, Ellen Turner, from school | 
means of a forged letter, making her believe she could only 
her father from ruin if she married him—which she did at Greti 
Green. After his trial for abduction the unconsummated marriag 
was dissolved by Parliament, and he and his confederate, 
brother William, were sent to prison for three years. 


formed character but a social reformer. He was shocked bj 
what he saw of the penal system at home and learned about trans 
portation overseas. He decided that organized free settlement 
the colonies was the right preventive for much of the poverty and 
crime caused by the steep rise of Britain's population. He pro 
posed the sale of land in Australia in small units at a "sufficiet 
price," the funds so raised to be used for sending out picked 
grants. He put his case in a literally epoch-making book, A Le 
Írom Sydney, published in 1829 while he was still in prison, 
believed by many to have come from Australia. After his rel 
he wrote a pamphlet against capital punishment, Facts Relat 
to the Punishment of Death in the Metropolis (1831), which 
such compelling propaganda that it materially helped the 
in their penal reforms. Meanwhile his influence on Je 
Bentham, John Stuart Mill, Robert R. Torrens, Charles Bullet, 
and many others led to the formation of a company by which 
South Australia was later founded. As early as 1831, regulatio 
(later called the Ripon Regulations after their sponsor, the coloni 
secretary, Viscount Goderich, who became earl of Ripon in 183. 
based on Wakefield's concept of the "sufficient price" to be 
by emigrants for their holdings, had been applied to New Sou 
Wales: land was not to be sold for less than 5s. an acre. The con 
flict over establishment of a South Australian colony ended 
victory for Wakefield, partly owing to his arguments in his anon 
mous England and America (1834). The South Australian A 
passed in August 1834, expressly prevented the colony’s beco 
a convict settlement, and applied Wakefield’s plans for a fix 
minimum price for land and the use of the proceeds for conveyil 
emigrants to Australia. (See also SourH AusrRALIA: Histo 

By this time Wakefield’s eyes were on New Zealand, an alm 
uninhabited country about the size of Britain, Through his i 
fluence the New Zealand Association was formed in 1837 in tl 
teeth of opposition from missionaries and the Colonial O 
Wakefield was sure it was essential to force the government's h 
so he sent off a party under his brother William in the ship “To 
to buy land from the Maoris (1839). Annexation followed, 
though many difficulties were put in the association's way the Sé 
tlers who went to New Zealand under its auspices were the foun 
ing fathers and mothers of the new colony. (For an alterm 
interpretation of the dispatch of the “Tory” see also NEW 
LAND: History.) 

Meanwhile Wakefield had spent five significant months in 
ada with John George Lambton, 1st earl of Durham (q.v.), 
had been appointed lord high commissioner after the 1837 rebet 
lion. Wakefield's position, though unofficial, was nevertheless 
key one; he had Durham's ear, and Durham’s chief secrete! 
was his own disciple Charles Buller. If Wakefield had not 
couraged (September 1838) the generous Durham when he, 
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and distracted by criticism from London, first thought of resign- 
ing, there might have been no Durham's Report (g.v.). The ac- 
tual report embodied Wakefield’s concept of responsible govern- 
ment, the basic principle of the future British Commonwealth. 
His impact on Durham’s successors in Canada was important, as 
when he pressed Sir Charles Bagot into forming "the great minis- 
try,” led by Louis Hippolyte Lafontaine and Robert Baldwin, to 
reconcile the French Canadians to the union of Upper and Lower 
Canada. Wakefield first held public office as member for Beau- 
harnois (Quebec) : the canal of this name was made, largely owing 
to his efforts, to improve communications on the St. Lawrence. 

In 1846 Wakefield had a stroke. While convalescent he wrote 
A View of the Art of Colonisation (1849) and planned the Church 
of England settlement at Canterbury in New Zealand. There 
was more in Wakefield’s theory than that a minimum price should 
be charged for land in any new colonial settlement. For mutual 
aid the settlers were to be kept close together. They should rep- 
resent a cross-section of English society—educated people as well 
as the versatile but illiterate farm labourers were wanted—and it 
was most important that there should be something like an equal 
balance of the sexes. And though Wakefield himself was probably 
an agnostic, he insisted on the importance of a religious estab- 
lishment. The Canterbury enterprise was carried through, with 
the help of John Robert Godley, Charles Bowyer Adderley (later 
Lord Norton), and Lord Lyttelton, between November 1847 and 
the end of 1850, when five ships sailed with the “Canterbury Pil- 
grims.” Wakefield himself emigrated to New Zealand in 1852. 
He became member for Hutt in the General Assembly and unof- 
ficial adviser of the acting governor, R. H. Wynyard—to the in- 
dignation of some men who owed it to Wakefield that there was a 
New Zealand for them to administer. That year, 1854, his health 
finally broke, and he died at Wellington on May 16, 1862. 

BiBLrocRAPHY.—R. Garnett, Edward Gibbon Wakefield (1898); 
A.J, Harrop, The Amazing Career of . . . Wakefield (1928) ; I. O'Con- 
nor, Edward Gibbon Wakefield (1929); P. Bloomfield, Edward Gib- 
bon Wakefield (1961). See also R. C. Mills, The Colonisation of Aus- 
tralia, 1829-42 (1915) ; J, S. Marais, The Colonisation of New Zealand 
(1927); W. P. Morell, British Colonial Policy in the Age of Peel 
and Russell (1930); U. Macdonell, “Wakefield in Canada," Bulletin 
of the Department of History of the Queen’s University, Kingston 
(1925), (P. By 
WAKEFIELD, a city and a municipal, county, and parlia- 
mentary borough in the West Riding of Yorkshire, Eng. Pop. 
(1961) 61,268. Lying on the River Calder at the eastern edge 
of the Pennines, it became the meeting place of the lowlanders 
with the people of the dales and thus developed as a market. It 
is still an agricultural centre and is also a focus of rail and road 
routes from all parts of Yorkshire and the headquarters of the 
County Council of the West Riding. Textiles and coal account 
for about half the local employment, and there are chemical and 
engineering industries, brewing, and traffic in grain. The Aire and 
Calder Navigation Canal connects it with the Humber ports. 

The name (Wacafeld in Domesday) probably denotes the site of 
the annual festivals or woke plays, and the town became noted for 
its miracle plays and, more recently, for its music festival. Wake- 
field was the chief place.in a large estate belonging to Edward the 
Confessor and was still a royal manor in 1086. Shortly afterward 
it became a baronial liberty, extending into Lancashire and 
Cheshire. In 1204 the lord of the manor received a grant of a 
three days’ fair at Wakefield, and as early as 1231 the town seems 
to have had some form of burghal organization. By 1308 it had a 
Wool market; about 1470, foreign cloth weavers, chiefly Flemings, 
began to settle there ; and by 1500 Wakefield was the centre of 
the district, During the 18th century it became noted for the 
manufacture of woolen stuffs. In 1342 rights of toll were granted 
to repair the bridge over the Calder, and a chantry chapel was 
built alongside it; the chapel was drastically restored in 1847, its 
ancient facade now being at Kettlethorpe Hall; and a modern 
bridge was built beside the old one in 1933. The town was at- 
tacked and taken by Lord Fairfax in 1643, but Sandal Castle, south 
of the river, was not taken until 1644; it was dismantled in 1648. 

Down to 1832 Wakefield was under the superintendence of a 
Constable appointed by the steward of the lord of the manor, but 
in that year the town was enfranchised, and now the borough re- 
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turns one member. In 1848 a charter of incorporation was 
granted; in 1888 the town was created a city; and in 1915 it be- 
came a county borough. 

In 1888 the bishopric of Wakefield was formed, almost entirely 
from that of Ripon. The diocese includes about one-seventh of 
the parishes of Yorkshire and covers a small portion of Lancashire, 
The cathedral is the ancient parish church of All Saints, rebuilt in 
1329, whose crocketed spire (247 ft.) is the highest in Yorkshire. 
The Queen Elizabeth Grammar School was founded in 1591, and 
among its scholars was John Radcliffe (1650-1714), founder of 
the Radcliffe Observatory and Library at Oxford. George Gissing 
was also a native of Wakefield. The city has a museum and an 
art gallery. 

The Battle of Wakefield (1460) was fought near Sandal Castle, a 
monument marking the spot where Richard Plantagenet fell. 

WAKE ISLAND, an atoll in the central Pacific Ocean 2,302 
mi. (3,705 km.) W of Honolulu and 1,987 mi. (3,198 km.) SE 
of Tokyo. It consists of three low-lying (altitude 21 ft. [6 m.]) 
islets, Wilkes, Peale, and Wake (23 sq.mi. [64 sq.km.] in all), 
lying in a horseshoe shape on the reef, separated by narrow, shal- 
low channels and enclosing a lagoon 44 mi. (7 km.) long and 2 mi. 
(3 km.) wide. Pop. (1960) 1,097. It was probably seen by the 
Spanish explorer Mendaña in 1568 and was visited by the British 
Capt. William Wake in 1796; its position (latitude 19° 16’ N, longi- 
tude 166° 39’ E) was fixed by the U.S. exploring expedition under 
Lieut. Charles Wilkes in 1841, It was formally claimed by the 
U.S. in 1899 to be used as a cable station and was placed under 
naval jurisdiction in 1934. In 1935 a commercial airline estab- 
lished a seaplane base and hotel there for overnight stops on trans- 
pacific flights to Guam and the Philippines. 

In 1941 the U.S. Navy began the construction of an air and sub- 
marine base which was about half completed at the time of the 
Pearl Harbor attack, At this time the atoll was commanded by 
Comdr. W. S. Cunningham, U.S.N.; the Marine defense force of 
about 447 men was under Maj. James P. S. Devereux, and there 
were about 1,100 civilian workers on the atoll. The Japanese first 
attacked Wake with 36 bombers at noon on Dec. 8, 1941 (Wake 
time), a few hours after the Pearl Harbor assault. A Japanese 
naval task force, including cruisers, destroyers, and transports, 
appeared on Dec, 11 but was repulsed with considerable loss by 
the coast defense guns and aircraft. Thereafter, however, the 
Japanese had the atoll under almost continuous air attack, and a 
U.S. relief force failed to reach the area before the Japanese re- 
turned on Dec. 23 with a much more powerful force. In the 
predawn hours they succeeded in putting about 1,000 troops ashore 
and after five hours of fierce resistance the island commander sur- 
rendered. 

Altogether 1,616 Americans were captured and most of them 
were evacuated to China and Japan, The Japanese fortified the 
atoll heavily, but repeated attacks by U.S. aircraft during the re- 
mainder of the war devastated it completely. The Japanese 
garrison surrendered on Sept. 4, 1945, and the U.S. immediately 
constructed a naval air base there for the use of planes en route 
from Hawaii to Japan. Commercial planes began to use the atoll 
again on Nov. 25, 1945. (J. H. K.) 

WAKSMAN, SELMAN ABRAHAM (1888- ), U.S. 
biochemist, who won the Nobel Prize in physiology or medicine 
in 1952 for the discovery of streptomycin, was born on 
July 22, 1888, in Priluka, Russia, He emigrated to the United 
States in 1910 and was naturalized in 1916. He received his 
B.S. and M.S. degrees in agriculture at Rutgers University, New 
Brunswick, N.J., and his Ph.D. in biochemistry at the University 
of California, Berkeley. Except for brief interludes, all of his 
teaching and research was done at Rutgers. He also organized 
a division of marine microbiology at Woods Hole Oceanographic 
Institute, Woods Hole, Mass., and served as consultant and ad- 
viser to many governmental institutions and commercial organi- 
zations. In addition to scientific papers and books, he wrote an 
autobiography, My Life with the Microbes (1954). 

Waksman was considered one of the world’s foremost authori- 
ties on soil microbiology and on antibiotics derived from micro- 
organisms of the soil. His most important studies were of the 
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filamentous bacteria, the actinomycetes, which include many anti- 
biotic-producing organisms. He and his co-workers discovered 
many new species and characterized the antibiotics which they 
produced, including streptomycin (1944), the first important spe- 
cific agent effective in the treatment of human tuberculosis, and 
neomycin (1949), which is used in treating many infectious dis- 
eases of man, domestic animals, and plants. (M. Fp.) 

WALA (d. A. 836), Frankish ecclesiastic whose political 
activity underlay the opposition to the emperor Louis I (g.v.) the 
Pious. He was the brother of Charlemagne’s cousin Adalard 
(Adelhard), abbot of Corbie, with whom he was sent to Italy 
in 812 to supervise the administration of Charlemagne’s grandson 
Bernard. He was back at Aachen when Charlemagne had Louis I 
crowned there in 813; but after Charlemagne’s death, when Louis 
had begun a purge of the imperial entourage, Wala retired to 
Corbie and became a monk. He had no hand in drafting the 
Ordinatio imperii of 817, though he later made himself the cham- 
pion of its prescription for conserving the unity of the empire. 

Recalled to employment as mentor of the future emperor 
Lothair I (g.v.), Wala went with him to Italy in 822. He played 
the major part in securing the election of Pope Eugenius II in 824, 
which greatly enhanced imperial control over Rome. He may also 
have arranged Lothair’s marriage (821) to Irmingard, daughter 
of Count Hugh of Tours. In any case, both he and Hugh ad- 
hered to the faction of magnates who deplored Louis I’s monkish 
dispositions. Wala succeeded Adalard as abbot of Corbie in 826. 

Hankering for a second Charlemagne, Wala in 828 produced a 
memorandum exposing the weakness of Louis I’s government. The 
provision of territory by Louis for the future emperor Charles II 
(q.v.), in 829, brought matters to a crisis, and Wala was exiled 
to Corbie. He retorted by supporting the rebellion of Pepin of 
Aquitaine (spring 830). After the recovery of power by Louis, 
Wala was stripped of his possessions and exiled, first to the shores 
of the Lake of Geneva, later to Noirmoutier. 

When Lothair rebelled in 833, Wala encouraged him and may 
have suggested the appeal then made to Pope Gregory IV. Ac- 
companying Lothair to Italy (834), he became abbot of Bobbio. 
Sent by Lothair to treat with Louis, Wala died at the end of 
August 836. (J. DE.) 

WALACHIA (Warracuii; Rumanian Tara ROMÂNEASCĂ; 
Turkish IrLAK), the Danubian principality that, through its union 
with Moldavia in 1859, became a constituent part of Rumania 
(q.v.). The name is taken from that of the Vlachs (g.v.), who 
formed the great majority of its population. Before the union, 
Walachia had been a vassal state of the Ottoman Empire, as in- 
deed the new Rumania was still to be, theoretically at least, till 
1878. 

With an area of approximately 29,575 sq.mi. (76,599 sq.km.), 
Walachia was bounded north and northwest by the Transylvanian 
Alps, separating it from Austro-Hungarian possessions (Transyl- 
vania and the Banat); west, south, and east by the loop of the 
Danube from the Iron Gates to the Seret confluence, separating 
it from Serbia, from Bulgaria proper, and from the Dobruja (Bul- 
garian till 1878); and northeast by the end of the Seret and by 
the valleys of some right-bank tributaries of that river, separating 
it from Moldavia. The eastern part, called Greater Walachia 
(Rum. Muntenia), was divided from Lesser Walachia (Oltenia) 
by the Olt River. Successive capitals were Cimpulung, Curtea 
de Arges, Tirgoviste (in the Middle Ages), and Bucharest, 

WALBRZYCH (German WALDENBURG), a town of south- 
western Poland in Wroclaw województwo (province) about 30 mi. 
(48 km.) SW of Wroclaw. Pop. (1960) 117,209. It lies 
in the central Sudeten Mountains, in a valley surrounded by 
porphyry hills. Deposits of valuable coal of coking quality brought 
about the establishment in the 18th century of the Lower Silesian 
Coal Basin, of which Walbrzych was the centre. After its in- 
corporation in Poland in 1945, Walbrzych, which was not damaged 
during World War II, soon developed to become the second town 
of Lower Silesia after Wroclaw. Industries include coke, chemi- 


cals, machinery, glass, and ceramics. The town’s attractive sur- * 


roundings make it also a tourist centre. Itisa railway junction for 
Wroclaw, Jelenia Gora, and Klodzko. (T. K. W.) 


WALA—WALDECK-ROUSSEAU 


WALBURGA (Watpevure, Warpurcis), SAINT (d c, 780), 
Anglo-Saxon nun and missionary to Germany, was born at the 
beginning of the 8th century, probably in Wessex. Her family 
was distinguished: she was related in some way to St. Bonifag 
and her two brothers Willibald (biographer of Boniface) qj 
Wynnebald (Winebald) played an important part in Boniface; 
mission to Germany. When Boniface reorganized the Bavar 
church, he made Willibald bishop of Eichstätt. Wynnebald eṣ 
tabished a great monastery at Heidenheim, which, like many 
Anglo-Saxon monasteries, was to be a double monastery of mon 
and nuns. It was the only one of this type to be founded in Ge. 
many in the 8th century. Wynnebald sent for his sister Walburg, 
who was living as a nun in St. Boniface's foundation at Bischof. 
sheim, in the see of Mainz, to rule his nuns. On his death in 
761 she succeeded to the rule of the whole monastery, thus fol 
lowing the English custom of keeping the abbatial office in the 
founder's family. She was buried at Heidenheim, but her body 
was later moved and interred in the Church of the Holy Cross at 
Eichstátt. Not long after her death she seems to have bem 
confused with Waldborg, a heathen fertility goddess, and Walpurgs 
Night, that preceding May 1, one of her feast days, is supposed to 
see a witches' rendezvous in the Harz Mountains. 

BrsLr0GRAPHY.— There is no good life of Walburga, but Hugebure, 
a nun of Heidenheim, wrote biographies of Walburga's two brothers, 
which contain some information about her. They are ed. by O. Holder 
Egger, in Monumenta germaniae historica, scriptores, vol. xv, parti 
(1887). For an Eng. trans. of the life of Willibald, see C. H. Talbot, 
Anglo-Saxon Missionaries in Germany (1954). (Er. J.) 


WALD, LILLIAN D. (1867-1940), U.S. sociologist, nurs, 
and social worker, who originated municipal school nursing, wis 
born in Cincinnati, O., on March 10, 1867. She graduated (1891) 
from the New York Hospital Training School for Nurses, In 
1893 she founded the internationally known Henry Street Settle 
ment for social services and later expanded it into a nurses’ training 
centre. She began the work of the school nurse in New York City 
in 1902 and planned the district nursing service of the American 
Red Cross. 

Vitally interested in the promotion of child welfare, Miss Wald 
was active in promoting the establishment of the federal Chil 
dren’s Bureau in 1912. She served the cause of public welfare 
on several national and international commissions and confer. 
ences, notably in the 1919 series at Cannes, Zürich, and Washing 
ton; was chairman of the American Union Against Militarism; 
one of the organizers of the National Women’s Trade Union 
League; and from 1910 represented the public on the joint board 
of sanitary control of certain trades. Her books include Th 
House on Henry Street (1915) and Windows on Henry Stretl 
(1934). She died on Sept. 1, 1940, in Westport, Conn. 

WALDECK-ROUSSEAU, PIERRE MARIE RENE 
(1846-1904), French statesman, is remembered for his legalization 
of trade unions, for his pacification of the Dreyfus affair, an 
for his Associations Law. He was born at Nantes on Dec. 2, 1846: 
Having studied law at Poitiers and in Paris, he practised as * 
barrister at Saint-Nazaire from 1870 and at Rennes from 1873 t0 
1879, when he was elected to represent Rennes in the Chamber 0 
Deputies. A supporter of Léon Gambetta, he first distinguish 
himself with a report to the Commitee on the Reform of the 
Judiciary (1880). Reelected deputy in 1881, he was minister of 
the interior in Gambetta's Cabinet (November 1881-Janualy 
1882) and again in Jules Ferry's (February 1883—March 1885): 
To these years belong his circular to the prefects warning tbe? 
against appointing the nominees of deputies instead of those 0 
the government to offices in the départements (1881), and the cele- 
brated Joi Waldeck-Rousseau of 1884, which legalized the form 
tion of trade unions (with certain restrictions). 

From 1885 to 1889 Waldeck-Rousseau sat as deputy for Ille-et- 
Vilaine. He did not stand for reelection to the Chamber in 188 
or in 1893 but continued practising as a barrister in Paris (where 
he was enrolled as one in 1886), and in 1893 he defended Gustavi 
Eiffel in the trial at the climax of the Panama scandal. In 18% 
however, he became senator for the département of Loire. e 
stood as candidate for the presidency of the republic in 1895, bu 

withdrew in order to allow Félix Faure an absolute majority- 


WALDEN—WALDENSES 


On the fall of Charles Dupuy’s ministry in June 1899, during 
the agitation about the proposed retrial of Alfred Dreyfus (see 
France: History), Waldeck-Rousseau was invited to form:a cabi- 
net. He assembled a coalition of “republican defense,” another 
“union of the left," comprising at one extreme Gen. G. A. A. de 
Gallifet and at the other Alexandre Millerand, the first Socialist to 
hold office under the Third Republic (this appointment was the 
occasion of a split in the French Socialist Party). When Dreyfus 
was again found guilty at his retrial, the government promptly 
advised Pres. Émile Loubet to grant him a pardon. To restore the 
rule of law and to put an end to the disorders provoked by the 
“nationalist” factions (“plebiscitary republicans” and monarch- 
ists), Waldeck-Rousseau had recourse to procedure under the law 
of 1875, whereby the Senate could be transformed into a high court 
to try cases of treason: the result was the condemnation of Paul 
Dérouléde (g.v.) and his supporters in January 1900. Waldeck- 
Rousseau could thereafter maintain order without displays of force, 
relying on the Senate and manipulating the groups in the Chamber 
of Deputies. The amnesty of December 1900, against further 
prosecutions in the Dreyfus affair, was chiefly the result of his 
advocacy. 

The most important. measure of the later period of Waldeck- 
Rousseau's administration was the Associations Law of July 1, 
1901. This on the one hand abolished all restrictions on the 
right of association for licit purposes but on the other withheld 
this freedom from religious congregations, for which specific 
authorization by statute was required, In the debating preceding 
enactment Waldeck-Rousseau avoided extreme anticlericalism, 
and in 1903 he emerged from retirement to protest against the 
interpretation that Émile Combes was putting on the law in re- 
fusing on principle to authorize any religious associations. 

The elections of April-May 1902 returned a majority favour- 
able to the government, and surprise was felt when Waldeck- 
Rousseau resigned on June 3, 1902. He died on Aug. 10, 1904. 

WALDEN, PAUL (1863-1957), Russian chemist, discovered 
a key phenomenon of optically active compounds (see STEREO- 
cuEMISTRY: Walden Inversion), Born near Riga on July 26 (new 
style; 14, old style), 1863, he studied at the universities of Riga, 
Leipzig, and Munich and was successively professor of chemis- 
try at Riga, St. Petersburg, Moscow, and Rostock. He was a 
visiting professor at Cornell University, Ithaca, N.Y. (1927-28), 
and (after Rostock was burned, in 1942) a guest professor at 
Tübingen, He died at Gammertingen, Ger., on Jan. 24, 1957. 

Much of Walden's later research was concerned with the elec- 
trical properties of solutions. He published an important history 
of chemistry (Geschichte der Chemie, 1947), and his “Notes 
from the Life of a Chemist” appeared in English translation in 
1951 (J. Chem. Educ., 28:160). (W.J. Br.; X) 

WALDENSES (Medieval Latin Valdenses, French Vaudois, 
Italian Valdesi), members of a medieval religious movement 
founded in southern France in the 12th century by the French 
layman Valdes to obey. Christ in simplicity; also, in modern times; 
members of the Protestant Church centred in the Cottian Alps 
(on the Franco-Italian border) and formed when the remnant of 
the earlier movement accepted the theology and practice of the 
Swiss Protestant Reformers. 

The Medieval Waldenses.—The origins of the movement be- 
gun by Valdes are obscure. The sources are few, mostly of 
later date, and largely hostile, since they are from Catholic writ- 
ers or Inquisition records, Moreover, confusion was increased 
when from the 13th century onward the Waldenses made the un- 
historical claim that they represented those who, from the early 
church onward, held the simple apostolic faith and opposed the 
developing institutions of the Church of Rome. This Waldensian 
claim was emphasized for polemic purposes by Protestant writers 
in and after the 16th century. Very little is known about the 
founder of the movement, probably a Frenchman from Lyons, 
whose name was Valdes, ‘The additional forename Peter does not 
appear before the second half of the 14th century and probably 
Was intended to show that Valdes was like the apostle Peter in his 
Poverty, in contrast with the splendours of Peter's successors in 
the papacy (Valdes is also referred to as Peter Waldo). 
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The birthplace of Valdes and the dates of his birth and death 
are unknown. He began to preach in 1170-76 at Lyons from ver- 
nacular translations of the Gospels, a leading theme being the 
practice of voluntary poverty for Christ’s sake. Valdes had ap- 
parently been a wealthy man who after making provision for his 
family sought Christian perfection in voluntary poverty. In this 
aim he resembled St. Francis of Assisi, but he went beyond Francis 
in making or obtaining vernacular translations of the Scriptures 
and in preaching from them publicly. This lay preaching upon a 
non-Latin text of the Bible brought sharper opposition to Valdes 
from ecclesiastical authority than that which Francis met later. 

The followers of Valdes were soon called Pauperes (“the Poor"), 
and then Pauperes Christi, Pauperes de Lugduno ("the Poor of 
Lyons"), and Pauperes Spiritu ("the Poor in Spirit"), because of 
their opposition to the wealth of the more worldly clergy. In 1179 
Valdes attended the third Lateran Council at Rome and was con- 
firmed in his vow of poverty by Pope Alexander III, but he and his 
followers were forbidden to preach since they were theologically 
untrained. A little later, however, when faced with the demand 
that they give up preaching, Valdes and the Pauperes found it im- 
possible to obey, and they were condemned by the archbishop 
of Lyons, Jean Bellesmains. 

An important document survives from this period showing 
Valdes’ orthodoxy, his Profession of Faith, which presumably he 
signed at the Lateran Council. It is not his own composition, 
for it represents the standard beliefs required of those suspected 
of heresy, including the Catholic view of the sacraments, but it 
contains Valdes’ emphasis on voluntary poverty. His early teach- 
ing included, besides insistence on poverty, the right to abstain 
from manual labour (this shows the lay dislike of the capitalistic 
implications of monastic property-holding corporations, as well as 
the desire to be free for the life of meditation and preaching); 
consecration to the life of prayer; the rejection of predestination 
because it is unknowable; and calling all men to repentance, In 
1184 at the Council of Verona, Pope Lucius III issued the bull 
Ad abolendam diversarium heresiarum pravitatem excommunicat- 
ing the Waldenses along with other heretical sects, and at the end 
of 1184 the archbishop of Lyons expelled the Waldenses from his 
diocese. 

Thereafter, Valdes, either of himself or pushed by his followers, 
moved beyond Catholicism. They now rejected purgatory and 
some of the seven sacraments, But their views were based on a 
simplified biblicism, moral rigorism, and criticism of abuses in 
the contemporary church, and they lacked a well-articulated the- 
ology. This laid them open to influences from other groups which, 
starting from similar views, had added new opinions and were 
better organized. One of these, a movement that later was partly 
assimilated to the Waldenses, was that of the Humiliati of Lom- 
bardy (dating from the early 12th century), whose wish to have 
lay preaching had also been rejected by the pope in 1179. Also 
in north Italy were the Arnoldists, followers of Arnold (q.v.) of 
Brescia, who alongside their hostility to the more worldly clergy 
had introduced a Donatist trend (see Donatists) in refusing to 
receive the sacraments from unworthy priests. The Waldenses 
in southern France were influenced by the followers of the former 
monk Henry of Lausanne, who had denounced ecclesiastical riches 
and introduced apocalyptic views. The Waldenses began by re- 
pudiating the heretical Manichaean teachings of the Cathars in 
southern France, but they later adopted a few of their opinions 
—for example, traducianism and the refusal to swear oaths or 
shed blood (see CaTHaRr). In the 14th century, the Waldenses 
in Bohemia were influenced by Hussite Taborite teachings, and 
many united later with the Taborites to form the Bohemian 
Brethren or Unitas Fratrum (see Hussrres; Moravian CHURCH). 

The Waldensian movement, partly associating with other sects, 
began to spread widely from its original centres to Spain, north- 
ern France, Flanders, Germany, and southern Italy, reaching even 
Hungary and Poland. The Catholic response was sharp, turning 
quickly from excommunication to the death penalty. About 1197 
the practice of burning all heretics alive upon condemnation was 
introduced in Spain, and it was quickly imitated elsewhere. About 
80 Waldenses were burned at Strasbourg in 1211. 
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Valdes, who had been the presiding bishop of the Waldenses, 
must have died before 1218, for at a conference at Bergamo that 
year, between six French Waldenses and six Lombards, it was 
argued whether or not he had gone straight to heaven after death 
(a discussion involving purgatory and prayers for the dead). The 
real presence of Christ in the Eucharist was also discussed at the 
conference: the Waldenses said that since Christ brings this about, 
the morals of the priest are irrelevant; but the Lombards held 
to the Donatist view that an unworthy priest could not preside 
validly at the sacraments, This division of opinion may help to 
account for the fact that at this period numbers of Waldenses 
began to return to Catholicism; they retained their characteristic 
dress of wool and a special type of sandal and some of their prac- 
tices, however, and were known as Pauperes Catholici. The 
Waldenses, though having their bishops (majores), presbyters, 
and deacons (minores)—and later, in the Cottian Alps from the 
14th century, their barbes (barba, Provençal "uncle")—as minis- 
ters, were essentially a lay-oriented religious fraternity concerned 
with poverty and obedience to the Sermon on the Mount. 

Waldensian preaching was simple, based on the call to repentance 
and the reciting from memory of passages from Scripture; the 
greater part of the Bible had been translated into Provencal in 
Valdes’ lifetime. Members of the sect fasted and made confession 
regularly and celebrated communion once a year, before Easter; 
but they condemned belief in purgatory and prayers for the dead, 
pilgrimages, adoration of the crucifix, holiness of churches, and, 
since they rejected oath taking and the shedding of blood, they 
refused to recognize secular law courts. There was variation, 
however, from region to region and from century to century, in 
emphasis on the things believed and the things criticized. Fierce 
persecution at the end of the 13th century compelled them to 
cease wearing. a distinctive dress. The name Waldenses became 
synonymous with “heretic” and “sorcerer,” and recurrent and 
violent persecution almost exterminated them in many regions. 
By the end of the 15th century they were mostly confined to the 
French and Italian valleys of the Cottian Alps. 

Little of their earlier literature, written in Provengal and Latin, 
survives (there are collections of some of their writings in libraries 
in Paris, Ziirich, Cambridge, and Dublin). The prose writings are 
largely paraphrases of Taborite works; there are also a few poems, 
one of which, La Nobla Leiczon (“The Noble Lesson"), is a useful 
record of their distinctive and early religious views. 

The Protestant Waldenses.— The second stage of Waldensian- 
ism was its transformation from a medieval religious sect into a 
Protestant church. The French Reformer Guillaume Farel from 
Dauphiné in 1526 introduced Reformation doctrine to the Walden- 
sian barbes. In 1530 George Morel, a barbe who had read some 
of the books of Luther and Erasmus, wrote to the Protestant Re- 
formers John Oecolampadius at Basel and Martin Bucer at Stras- 
bourg, asking for their advice and stating the problems that the 
theology of the Reformers was raising for the Waldenses: Are 
there more than two sacraments? If justification by faith is true, 
what then of good works which are commanded by Scripture? 
How can free will be related to predestination? And so on. 

In 1532 Farel and some other Protestant ministers attended a 
Waldensian assembly at Cianforan in the Agrogna Valley. There 
most of the Waldenses agreed to give up their refusal to recognize 
secular law courts and celibacy for their barbes, and accepted the 
Protestant teaching on predestination and the sacraments of bap- 
tism and Holy Communion. Also in that year the French scholar 
Olivétan was commissioned to provide them with a new trans- 
lation of the Bible from Hebrew and Greek into French, In 1559 
the Waldenses prepared a confession of faith almost identical with 
the Gallican Confession (see CONFESSIONS oF FarrH, PROTESTANT: 
Reformed Churches). This, together with their adoption of much 
of the Genevan forms of worship and church organization, shows 
that they were now practically identified with the Swiss Protestant 
churches. 

Heavy persecution was renewed by the dukes of Savoy in the 
16th century and again notably in 1655, when large numbers of 
Waldenses were slaughtered. This ceased when Oliver Cromwell 
intervened with Mazarin, who persuaded the duke, Charles Em- 
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manuel TI, to desist. Again, after the revocation of the Edicto 
Nantes (g.v.), the duke in 1686 forbade Protestantism in his te, 
ritory and quenched resistance, but after Protestant diplomat 
intervention he allowed some 2,000 Waldenses to emigrate 
1689 more than 900 Waldenses (encouraged by William Mg 
England), under the leadership of one of their ministers, Heni 
Arnaud, left the shore of Lake Geneva to return home, By the 
success of their vigorous mountain warfare they persuaded the 
duke, Victor Amadeus II, to release numerous Waldenses from 
prisons and galleys to return to the Waldensian valleys, There 
were serious difficulties for them again in 1730, but after th 
French Revolution the growth of the idea of religious toleration 
eased their future. 

In 1848 the Waldenses for the first time received full civil righi 
and their recovery was aided by assistance from Protestant cou 
tries that believed them to be survivors of primitive Christianity, 
Notable aid was given by the English Waterloo veteran Lieut, Col, 
J. C. Beckwith, who lived in the valleys from 1827 till his death 
in 1862. In 1855 a theological college was founded at the chiel. 
town of the valleys, Torre Pellice, 25 mi. (40 km.) SW of Turin 
This was moved later to Florence and then in 1922 to Rome, 

The supreme governing body of the Waldenses is now th 
Tavola ("Table"), consisting of the moderator, four superin 
tendents, and two laymen, all elected annually by the genenl 
synod, which meets in Torre Pellice. There are about 70 com 
gregations in Italy, with a somewhat smaller number of ministen, 
and about 29,000 communicants. From 1858 to 1861 many 
Waldenses emigrated to Uruguay, and today there are ab 
12,500 communicants in South America, The Waldensian Church 
is a member of the World Presbyterian Alliance. (B. H) 

The Waldenses in the U.S.—In 1875 several Waldensian fa 
lies from Uruguay settled in Barry County, Mo., later to be joined 
by more families from France and Switzerland. The town d 
Monett, Mo., still has ‘a small Waldensian Presbyterian Church 
Other small colonies of Waldenses settled in Texas and Utah. Tht 


County, N.C., in the foothills of the Blue Ridge. The first set- 
ters, arriving from the Waldensian valleys in 1893 under the 
leadership of their pastor, C. A. Tron, bought a tract of abot 
3,000 ac. of practically virgin forest. Their sufferings during theit 
first winter were severe, and the second year was not much bettet 
but as their terraced vineyards and farms began to produce, the 
community prospered. In 1895 the Waldensian Church of Valdese 


The First Waldensian Church of New Yo 
City, with a membership of about 200, is under the jurisdiction 0 
the church in Italy. The American Waldensian Aid Society d 
New York is concerned with charitable contributions to the Wi 
densians in Italy. | 

Brstiocrapuy.—G. Gonnet, Encheiridion fontium Valdensium, Me 
(1958), “Waldensia,” Revue d'histoire et de philosophie religioa 
33:202-254 (1953), and Il Valdismo medioevale (1942); E. Combi, 
Storia dei Valdesi, 4th ed. (1950) ; A. Armand Hugon and G. Gonna 
Bibliografia Valdese (1953); J. Guiraud, Histoire de l'Inquisition 0 
moyen âge, 2 vol. (1935-38) ; H. Grundmann, Religiöse Bewegungen i 
Mittelalter (1935) ; J. H. Todd, The Books of the Vaudois (186 
H. Boehmer in Realencyclopüdie für protestantische Theologie sul 
Kirche, vol. 20, p. 799-840 (1908); Bolletino della società di $ yii 
valdesi (1934- ); G. B. Watts, The Waldenses in the New p 
(1941) and The Waldenses of Valdese (1965). y B. ra 

WALES (Cymru, GwaLIA, CAMBRIA), part of the United 
dom of Great Britain and Northern Ireland. It is bounded to i 
north by the Irish Sea, to the west by St. George’s Channel an a 
the south by the Bristol Channel; the eastern boundary Es Ek 
clear physical limit and borders on the English counties of C WE 
ire, Staffordshire, Shropshire, Herefordshire, and Gloucesters A 
Monmouthshire (g.v.), administratively part of Wales, ig cont 
ered in this article as a Welsh county. The area of Wales is 8; 
sq.mi. (20,767 sq.km.) and the population (1961) 2,644,023. 
capital city is Cardiff. 
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This article contains the following sections and subsections. 
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For population, administration, and social conditions see EN- 
GLAND. For subjects concerned with the United Kingdom as a 
whole (e.g., constitution, legislature, defense, finance, trade) see 
Great BRITAIN AND NORTHERN IRELAND, UNITED KINGDOM OF. 


I. PHYSICAL GEOGRAPHY 


1. Relief and Drainage.—Wales is predominantly a hill coun- 
try composed almost entirely of Paleozoic rocks much dissected 
by deep valleys. The highland mass culminates in the Snowdon 
massif in the northwest; Snowdon (3,560 ft. [1,085 m.]) is the 
highest mountain in England and Wales. Carnedd Dafydd (3,427 
ft.) and Carnedd Llewelyn (3,485 ft.) are other notable peaks. 
The whole of this northwestern part of Wales is mountainous, with 
bare slopes deeply worn by ice action above 2,000 ft. (610 m.). 
The mountain line tapers out southwestward to the peninsula of 
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Lleyn which has some spectacular peaks of crystalline rock and 
ends in Bardsey Island (Ynys Enlli). The Snowdon country is 
interspersed with lakes. Those in the valley bottoms—long and 
deep—show evidence of glacial as well as of structural origin and 
contrast markedly with the rounder, darker lakes in the mountain 
cirques. 

To the northwest is the island of Anglesey (Ynys Môn), a rem- 
nant of an ancient landmass. It is now a worn-down peneplain 
showing in its drainage pattern a well-marked Caledonian trend. 
Some of these northeast- to southwest-trending valleys have been 
drowned in recent geological times to form the Menai Strait sepa- 
rating the island from the mainland. To the south and east of the 
Snowdon massif the uplands, though less mountainous, are con- 
tinued, at about 2,000 ft., in the Harlech dome, the Arenig moor- 
lands, the Berwyn Mountains, and the Hiraethog moorlands. 
Sometimes, however, as in southern Merioneth, peaks like Cader 
(Cadair) Idris (2,927 ft. [892 m.]) represent once more true 
mountain scenery. 

Farther eastward and southward stretches a vast plateau of 
crumpled grits and shales in an endless succession of rounded hills 
from Denbighshire around to north Pembrokeshire. Plynlimon 
(Pumlumon) (2,468 ft. [752 m.]) is among the higher points of 
this central moorland. The region is covered to a great extent by 
boulder clay, giving a cold, wet subsoil with many bogs. 

Southeast of these plateaus of pre-Carboniferous rocks lies the 
country of the Old Red Sandstone and the Coal Measures. This 
region is more varied in relief with outstanding hills of sandstone 
like Radnor Forest (2,166 ft. [660 m.]), the steep scarp of the 
Brecon Beacons (2,906 ft. [886 m.]), the Black Mountains, or the 
volcanic rocks of the Breidden (6 mi. NE of Welshpool). The 
coal-measure country has become very distinct from the rest of 
Wales in many respects, whether we consider the belt on the En- 
glish border in Flintshire and Denbighshire or the great coal basin 
of South Wales. The latter is oval in form, becoming narrower at 
its western end in Pembrokeshire. Geologically it is a syncline 
within which the hard bands of Pennant Grit stand out above the 
deeply incised valleys. Numerous streams flow across the southern 
coalfield in long, narrow step-sided valleys that limit possibilities 
of settlement and communication. To the south of the coalfield 
is the lower plateau country known as the Vale of Glamorgan, with 
Triassic and Liassic rocks and much fertile soil. 

The south coastal plain of Wales is broken by the sea, giving 
Carmarthen and Swansea bays. The North Wales coastline is low- 
lying westward from the Dee estuary, but Great Ormes Head, a 
peninsula of Carboniferous limestone, stands out, as does the igne- 
ous rock of Penmaenmawr farther west. The coasts of Lleyn are 
rocky as many of the mountain lines die away to the sea. In 
Cardigan Bay, especially, former low ridges between the valleys 
run out to sea as partly submerged causeways, known locally as 
sarnau. In southwest Wales on the coast of north Pembrokeshire 
hard, resistant bands of old rock form numerous headlands, the 
softer rock between being worn away to form small bays. On the 
south Pembrokeshire coast is the submerged valley or ria of Mil- 
ford Haven. There are evidences of subsidence along the South 
Wales coast in the west; submerged forests are uncovered at Am- 
roth at low tide. 

It is now usual to consider the relief of Wales as composed of a 
series of erosion surfaces superimposed, as it were, one on top of 
the other. There are a series of wave-cut platforms around the 
coast below about 700 ft. (213 m.) elevation. These are followed 
by a low peneplain between 700 and 1100 ft. (335 m.); a middle 
peneplain between 1200 (366 m.) and 1600 ft. (488 m.), and a 
high plateau between 1700 (518 m.) and 1900 ft. (579 m.). The 
high plateau rises to 2000 ft. (610 m.) around the monadnock 
group, which comprises residual summits forming superstructures 
on the surface of the high plateau. The monadnock group include 
such well-known mountains as the Snowdon massif, the Arenigs, 
Cader Idris, the Berwyn Mountains, Plynlimon, the Radnor For- 
est, the Black Mountains, and the Brecon Beacons. The whole 
series of erosion surfaces is much dissected by the present drainage 
pattern, which itself has evolved from Paleozoic rocks. 

The rivers of Wales may be said to fan out to sea from the in- 
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terior highland mass. In the north are the Clwyd and the Coni; 
on the west the Dwyryd, Mawddach, Dovey (Dyfi), Rhe 
Ystwyth, and Teifi; and on the south, the Eastern and Westen 
Cleddau, the Taf, Towy, Loughor, Nedd (Neath), Taff, and Wi 
(Usk). It is these radiating valleys, or, rather, those of they 
which are most shut off from English influences, that are the spect | 
homes of the Welsh language and culture. The interior highlan | 
mass is drained also by rivers which fall to the lowlands of th 
English border—the Dee, Severn, and Wye—and these Valleys 
have for generations offered opportunities for contacts between ly 
English and Welsh ways of life. (For geology see ENGLAND) 
2. Climate.—Most of Wales falls within the western margins 
cool temperate type of climate, with a tendency for more “con. 
nental” conditions to exist on the eastern borderlands. Mil 
winters, cool summers, and a persistence.of rainfall throughout ty 
year, with a maximum in autumn and winter, are characterise 
Throughout the country there is a relatively small annual range gf 
temperature, Most stations have averages of over 40? F (44*() 
for the coldest month and under 60° (15.5?) for the warmest, 4 
slight modification of these figures is found in the more continental 
portions of Wales, near the southeastern borderland (e.g., at Us 
in Monmouthshire) where the coldest month is slightly belo 
40° F on average and the warmest month slightly above 60° E 
Rainfall is closely linked with relief and the highest mountains re 
ceive the most rain. The areas which receive more than 90 it 
(2,280 mm.) of rainfall are in Snowdonia, the Merioneth Mou 
tains, Plynlimon, the moorlands south of the Elan Valley, au 
the Brecon Beacons. Surrounding these highlands is a long bani 
of country with an annual rainfall of more than 50 in. (1,270 mm), 
which stretches from north to south down the whole length o 
Wales, curving southwestward into Pembrokeshire where the lili 
and the rainfall rise toward the higher ground of the Prescell) 
Hills. Anglesey, the coastal plains of Wales, and the borderland 
on the eastern side lying in the rain shadow of the higher mou 
tains to the west mostly have between 30 and 40 in. (750-100. 
mm.) annually. In December and January much of the precipitt 
tion falls as snow on the high ground. A curious feature of the: 
Welsh climate is the high aggregate of rainfall that occurs in Ab 
gust, falling in heavy, short, thundery showers. The driest months 
are April, May, and June. (E. G. Bow.) 
3. Vegetation.— The flora is a somewhat impoverished versio 
of the British flora in general. About 1,100 flowering plants at 
recorded as native to Wales compared with 1,600 for Great Britan 
asa whole. A relatively high proportion of Welsh flowering plants 
are also widely distributed in the Northern Hemisphere, but # 
Mediterranean and other southern components are somewhat um 
derrepresented (compared with the rest of Great Britain), and the 
Arctic and other cold-climate components are poorly or ve 
poorly represented. The following British species are confined w 
Wales: lesser whitebeam (Sorbus minima), Wilmott’s whitebeatt 
(S. leyana), and a third whitebeam (S. leptophylla), rock cinqie 
foil (Potentilla rupestris), yellow whitlow grass (Draba aizoides i 
cotoneaster (Cotoneaster integerrimus), mountain spider! 
(Lloydia serotina), and the grass Mibora minima. The first tw? 
whitebeams are also endemic to Wales. d 
The vegetation in general reflects the mountainous nature 
the country, its westerly maritime climate, and the conseque 
prevalence of leached soils; the range of natural or seminatul 
vegetation types is wide. Moisture-loving species such as E. i 
and bryophytes are found in greater abundance than in Eng? ii 
The proportion of grassland (permanent grass and rough gu d 
combined) is relatively high, more than two-thirds, as Qu 
with less than 40% in England. Since World War I there has, 
increasing afforestation by the state, especially on the hill p 
and low plateaus between about 800 and 1,000 ft., the new P aly 
tations being composed almost exclusively of conifers, em 
Sitka and Norway spruce, Japanese larch, Douglas fir, and 3 
and Corsican pine. Above that height nardus-molinia moor ail 
are predominant, though bilberry and heather moors are foun ) 
peat bogs occur in moorland hollows. (H. A. HE: "1 
4. Animal Life.—The remoter parts of Wales shelter sol " 
mammals and birds extinct or rare elsewhere in Britain. The P? 
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cat is fairly common in central Wales though hardly known else- 
where; the pine marten occurs in a few places; a few pairs of kites 
represent the sole British survivors, and the rare chough breeds 
inland as well as at some coastal sites. The vole of Skomer Island 
is differentiated as a subspecies from the mainland bank vole. 
Grassholm, another island off Pembrokeshire, is the home of one 
of the largest gannet colonies in Europe. Other sea and shore 
birds occur in large numbers as might be expected in a country 
with about 600 mi. (965 km.) of varied coastline. There are bird 
observatories on Skokholm and Bardsey islands. Beds of cockles 
on parts of the south Wales coast are the basis of a long-established 
cockle fishery. Freshwater fishes peculiar to Wales are the 
gwyniad (meaning "whiting") of Bala Lake and the Llanberis 
char, both nonmigratory members of the salmon family. Among 
insects, the beautiful beetle Chrysolina cerealis is confined to 
one small area of Snowdon; the moths Ashworth's rustic and 
Weaver’s wave and the alpine spider Micaria alpina are also 
known in Britain almost solely from the hilly regions of north 
Wales, and may be regarded as faunal relicts. (C. MN.) 


Il, THE PEOPLE 


The 19th-century idea that the Welsh people represented the 
remnant of a pre-Saxon population driven westward by Anglo- 
Saxon invasions is no longer tenable. The people of Wales and 
those of England include much the same components; the differ- 
ences occur in the proportions in which these elements are blended 
and these vary from region to region. Regional differentiation in 
populations is highly characteristic of Wales. Dark-haired, long- 
headed people with brown or hazel eyes and subaverage stature 
form the basis of the Welsh population and make up a high pro- 
portion of the population of up- 
land Wales, Dark-haired, long- 
headed people with blue or gray 
eyes occur everywhere, but par- 
ticularly in coastal areas, and are 
frequently of tall stature. Tall, 
fair-haired, long-headed people 
with blue or gray eyes are most 
numerous in the coastal areas 
which have been subjected to sea- 
borne invasions, especially Angle- 
sey, the Lleyn Peninsula, south 
Pembrokeshire, and the Gower 
Peninsula, where they may be as 
numerous or even more numerous 
than the short, brunet long- 
headed type. In the plateau 
country the blond long-headed 
people are often of short stature. 
Brunet broad-headed people are 
Most numerous in northwest 
Wales and are particularly char- 
acteristic of the coastlands of 
south Caernarvonshire and Meri- 
oneth where they are usually of 
Short stature; the plateau country. 
also has brunet, broad-headed 
types but these are usually of tall 
Stature and probably represent a 
different stock. The country 
around the Plynlimon moorland 
has people with very long narrow 
heads, dark eyes, swarthy skins 
and strong brow ridges. Such 
People occur also in the moun- 
tains of Merioneth and around 
the moorlands of Denbighshire 
where they are frequently of tall 
Stature and have long narrow 

aces, 

The Welsh language belongs to 
the Celtic branch of the Indo- 
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European family of languages (see CELTIC LANGUAGES). It is 
spoken by about 656,000 people (1961), or 25% of the total popu- 
lation, In Cardiganshire, most of Carmarthenshire, Merioneth, 
Caernarvonshire, and Anglesey, four-fifths or more of the people 
speak Welsh. Monmouthshire, south Pembrokeshire, much of 
the Gower Peninsula, and the border with England are almost com- 
pletely anglicized, and east Glamorgan and the coastlands of 
Denbighshire and Flintshire are becoming progressively so. 
Though most Welsh speakers also speak English it is to some very 
much a second language, while others are completely bilingual. 
Of 343,795 children, aged seven years and over, in the schools of 
Welsh local education authorities in 1961, 218,717 (63.5%) were 
being taught Welsh as a first or second language. Welsh has one 
of the oldest literatures in Europe, which has witnessed a remarka- 
ble renaissance during the 20th century. 

Wales is predominantly nonconformist in religion. The Church 
in Wales was disestablished and disendowed in 1920 and formed 
into a province, called the Church in Wales, with an archbishop and 
six dioceses, The Roman Catholic Church has an archbishopric 
of Cardiff, which includes Glamorgan and Monmouthshire, and a 
bishopric of Menevia which covers the remainder of Wales. The 
Presbyterian Church of Wales is governed by a general assembly 
and two synods (see PRESBYTERIANISM). The English-speaking 


congregationalists are included in the Union of England and 
Wales; there is a separate Union of Welsh Independents. 

The distinctive culture of Wales is predominantly literary. 
The chief cultural festival is the National Eisteddfod held through- 
out the first week in August in towns in North and South Wales 
alternately and conducted entirely in Welsh. It has competitions 
in singing, choral and instrumental music, prose, and poetry. 


(TOP) J. ALLAN CASH; (LEFT, BOTTOM RIGHT) A. F. KERSTING 


SCENES IN WALES 
(Above) The Wye Valley from the Black Mountains, Brecknockshire; 
(left) Powis Castle, Montgomeryshire; (below) waterfront at Aber- 
ystwyth, Cardiganshire 
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Similar festivals, lasting usually a day, are held in most parts of 
the country. The material culture manifests itself mainly in the 
craftsmanship of simple utilitarian objects such as carved wooden 
utensils and spoons, embroidery and quilts, and in household furni- 
ture. There is a large body of folktales, songs, games, riddles, 
and. superstitions. 

The so-called Welsh national costume, consisting of an open 
gown, petticoat, neckerchief, shawl, apron, bonnet, and tall hat, 
represents a revival, for the benefit of tourists, of costume which 
was commonly worn by country women in England and Wales in 
the 18th century; in particular the tall beaver hat was a late 
revival of a 17th-century style. From the mid-19th century on- 
ward this costume was rarely worn for daily use. (E. Ds.) 


IH. ARCHAEOLOGY 


The history of man in the Cambrian massif (not precisely de- 
fined by the modern administrative boundaries of Wales) was in- 
fluenced, until the industrial’ age, by the natural environment. 
Mountain ranges and moorland break the area into isolated val- 
leys and coastal strips, some most easily approached by sea from 
Ireland, Scotland, and the Atlantic Coast of Europe, others from 
the English lowlands, although a belt of forest and marshland 
restricted early communication with the Midlands. As a result, 
Wales was never long occupied by a single political and cultural 
unit, able to maintain its individuality against English or Irish in- 
fluences; nonetheless, it has been a refuge for ancient racial stocks 
and cultural forms which have been submerged or replaced in the 
lowlands, and preserves its language and literature more success- 
fully than other formerly Celtic areas. 

The first inhabitants were probably the Acheulian hunters (see 
ARCHAEOLOGY: Prehistory), who left a few stone tools in caves 
or in the open near the southern and northeastern coasts during 
the Great (Mindel-Riss) Interglacial, perhaps 200,000 years ago. 
But almost all Wales was affected by the successive Pleistocene 
Ice Ages, and the only evidence of occasional hunting parties in 
the later Old Stone Age is the flake implements of Middle or Upper 
Paleolithic type found in a few coastal caves, of which Paviland 
Cave in the Gower Peninsula is the most famous. Finds even from 
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the ensuing “Mesolithic” phase (c. 8000-3000 s.c.) are 
unknown outside the coast area, The later of these finds show 
influence of the “Sauveterrian” industries of southwestern Eu 
but contact with the Lowland Zone of Britain is indicated, eng 
at this early stage, by the appearance as far west as Pembroke 
shire of tools typical of the “Maglemosian” culture of Denmark, 

The Neolithic economic revolution had probably affected Wilg 
before the middle of the 3rd millennium s.c. The megaliti 
chambered tombs, of which remains survive as “cromlechs,” anj 
the associated bones and grave goods, suggest that this develop 
ment was due to invasions, which brought to Wales from the con. 
tinent or from Ireland agriculturalists of th Mediterranean stok 
which is still an important element in the ethnic composition d 
the Welsh. Tinkinswood, near Cardiff, and Pentre-ifan, nar 
Nevern, are well-known examples of two types of chambered Jong 
cairn derived from western France, while Bryn Celli Ddu and 
Barclodiad y Gawres in Anglesey are examples of Irish “Boyne! 
passage graves carved with spiral and lozenge patterns, ultimately 
of Iberian derivation, By the middle of the 3rd millennium Mc 
polished stone axeheads were being made of local rock at factorig 
at Graig Lwyd and Mynydd Rhiw, Caernarvonshire, and atur 
located sites in Pembrokeshire 

In about 1800 s.c. Wales was penetrated by groups of nomadi ' 
hunters and pastoralists, mostly from the lowlands of Britain 
who practised separate burial in cists or under round caims 
Prominent among them were the Beaker-makers with their soul 
west European connections and their occasional copper imple- 
ments. In the climatic optimum during the following centuries, 
the pastures of the Welsh uplands were much frequented, Atth 
end of the Early Bronze Age the replacement of inhumation by 
cremation, and the appearance of urns of “Secondary Neolithic 
derivation suggests growing influence from the English lowlands 
Despite the fact that Pembrokeshire supplied the “blue stones 
for Stonehenge (g.v.), Wales did not greatly participate in tht 
Wessex Culture and richly furnished graves are rarely found in the 
round cairns numerous on the Welsh uplands. When, later it 
the Bronze Age, gold ornaments and bronze implements became 
relatively abundant in Wales, all the former (including “Tan 
torcs), and many of the latter, were imported from Ireland, 1 1 
the Middle Bronze Age some bronze implements seem to have 
been made from local ores in northwest Wales, but not until the 
Late Bronze Age (c. 800-400 s.c.) did a local bronze indus] 
develop in the Bristol Channel area. The hoard found at Lyn 
Fawr, near Hirwaun (Glamorgan), is remarkable for its assodt 
tion of imported Irish bronze implements, cauldrons, and a con 
tinental “Hallstatt C" sword and bronze horse harness, with somt | 
of the earliest wrought iron tools made in the British Isles. 

The process by which Wales became Celtic-speaking is archaeo- 
logically obscure, owing to the ra rity of excavated burials and st 
tlements, but the main stages of Early Iron Age military architec 
ture are well-represented, hill-forts being particularly numerous. 
large, and elaborate in the marches and North Wales Ce. Tre 
Ceiri). The finds in hill-forts, however, suggest great dilutioi 
of the Early Iron Age material culture characteristic of the Engl 
lowlands, probably indicating a survival of Bronze Age pasto 
people, controlled by an immigrant warrior class. The latter U% 
the artistic metalwork of La Téne tradition, produced in the tH 
centuries before the Roman conquest, mainly in northwest Wales 
and in southwest England. Fine examples of this art, such as! 
plaque found at Llyn Cerrig Bach (Anglesey) have been foun 
in Wales. im di 

Despite the relative thoroughness of the Roman occupation v d 
Wales in the 1st and 2nd century B.C. (see BRITAIN), the |. 
culture was not replaced to the same extent as in the lowlan® 
Outside the southeast coastal plain, Roman villas are rare, E 
elsewhere types of settlement adapted to a persisting nal 
economy were built as late as the 4th or Sth centuries A.P. 
northwest Wales numerous “hut-circles,” some in enclosed gu 
(e.g. Din Lligwy, Anglesey), belong to this period, and some E 
tive traditions of craftmanship were preserved by metalworke® 
who made “zoomorphic” penannular brooches and buckets M 
ox-head escutcheons. p 


After the Roman withdrawal from Br! 
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(early 5th century), the spread of Celtic monasticism from Gaul 
or Ireland is reflected by numerous personal memorial stones of 
“sub-Roman” types. Some are bilingual, with the Gaelic form 
of name given in “Ogham” lettering (see OcHam WRITING) and 
thus confirm traditions of Irish settlement, notably in Pembroke- 
shire and Brecknockshire. The meagre settlement archaeology of 
the Dark Ages has been augmented by finds of pottery imported 
from the Byzantine world, Saxon glass, and Irish metalwork at 
Dinas Powis, Glamorgan, and other sites. 

The archaeology of the later Dark Ages (c. A.D. 800-1100) still 
consists mainly of more or less debased sculptured crosses, em- 
bodying forms derived from northern England or Ireland, but it is 
possible that the type of “long house" characteristic of the Welsh 
uplands in the Middle Ages was introduced in this period. After 
the Norman Conquest, regional peculiarities in material culture 
continue recognizable in local domestic architecture, and later, in 
folk life, but as late as the 13th century they can also be seen in 
military architecture; e.g., in the distinctive features of stone 
castles built by Welsh princes such as Castell-y-bere, Merioneth. 

(H. N. S.) 
IV. HISTORY 
A. THE EMERGENCE OF WALES 


Compared with history and geography, race has been an insig- 
nificant factor in the evolution of Wales as a distinct cultural 
province of Britain. For more than 2000 years B.C. the impact of 
all folk movements into Britain was felt in that part of the island 
later known as Wales. Most early settlers reached Wales by sea, 
notably the short, dark, megalith builders of Mediterranean origin 
from whom the preponderant strain in the present population of 
western Britain is apparently derived. Though much evidence has 
survived to illustrate the material culture of the Late Stone and 
Bronze Ages, later Celtic invaders imposed their language and in- 
stitutions on existing cultures, The major Celtic settlements in 
Wales are normally associated with the hill-forts along the present 
borderlands (and also overlooking Cardigan Bay) built by Iron 
Age B folk on the eve of the Roman invasions. 

1. Roman Wales and the “Heroic Age.”—Among the Brit- 
ish tribes named in Roman sources, those shown in occupation of 
present Welsh soil included Silures (SE), Demetae (SW), 
Ordovices (NW), and Deceangli (NE). Almost certainly Celtic- 
speaking, these tribes represent a fusion of races in which the 
nobles at least, like the Welsh aristocracy of the Middle Ages, 
were tall, fair men. During three centuries of Roman rule Wales 
became a zone of military occupation and mineral exploitation 
sustained by a network of roads and encampments radiating west 
from two legionary fortresses at Deva (Chester) and Isca 
(Caerleon), Easier of access from the east, the coastal lowlands 
of the south came under the influence of lowland Britain, for 
there have been found traces of Romano-British country estates 
(villas), and the ruins of one town, Venta Silurum or Caerwent, 
the focus of a romanized system of government among the Silures. 
Though the whole system collapsed after the Roman withdrawal 
(c. 400), the occupation had a lasting influence on the growth 
of the native language, the domestic arts, and possibly an agrarian 
and administrative organization, To the close of the Middle Ages 
the memory of Rome lingered on in Welsh political aspirations, 
literature, and legend, e.g., in the impress left on genealogy and 
folklore from the association of the emperor Magnus Clemens 
Maximus (c. 383) with late Roman Britain (see Maxmus). 

In the last phase of Roman occupation new invasions of the 
Western seaboard from Ireland reinforced possibly existing 
Goidelic settlements in southwest and northwest Wales. Counter- 
acting measures included the erection of a number of coastal 
fortresses, the reoccupation of old and the building of new native 
hill-forts, and the migration from Lothian of a branch of the 
Votadini tribe to North Wales under a Romano-British chieftain, 
Cunedda. This migration (c. 400, though some place the event 
p in the 5th century) resulted in the emergence in North and 

entral Wales of a group of new tribal kingdoms. Between c. 
450 and c, 600 the Welsh kingdoms formed the rear of a loose con- 
federation of British states, extending from Scotland to Cornwall, 
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which withstood the first shock of Anglo-Saxon invasion. This 
was the “heroic” age of late British history—the age of St. Ger- 
manus of Auxerre, of Ambrosius, of Vortigern, and of Arthur— 
a period unilluminated (except for Gildas, g.v.) by contemporary 
writings, and as yet scarcely touched by the archaeologist. 

2. Early Christianity—Meanwhile Wales was passing 
through a phase of intense Christian missionary activity on the 
part of immigrants (many of them aristocratic refugees) from 
other Celtic lands. Whereas in the coastal belt of South Wales, 
where traces of even earlier Christian influence have been found 
at Caerwent, the cults of Saints Dyfrig, Illtud, and Cadog (all 
probably 5th-6th century), represent direct penetration from the 
Roman civil zone, over the rest of Wales, cults came direct from 
southern Gaul, northern Britain, and Brittany. The widespread 
influence of St. David (c. 600) in South Wales, and a generation 
later of St. Beuno (c. 640) in the north, is now attributed to a 
puritanical revival. Church organization, reflecting earlier Gallic 
influence, assumed a characteristically Celtic and monastic pat- 
tern with the clas or mother church uniting a group of chapels in 
loyalty to a common cult. The distribution of the familiar place- 
name prefix llan (sacred enclosure) enshrines much of the unre- 
corded history of this “age of the saints," As in other Celtic 
lands the structure and practices of the Church in Wales continued 
virtually unchanged until Norman times, This gave rise to a 
prolonged conflict with Roman authority, which began when St. 
Augustine of Canterbury (597-c. 607) challenged the freedom of 
the Celtic Church, and which was only partially resolved by Welsh 
submission on the Easter question in 768, a century after the 
Anglo-Saxon Church decided to follow Roman usage. Such con- 
servatism was encouraged by growing political isolation, as the 
Welsh kingdoms were gradually hemmed in by the advance of 
Anglo-Saxon power, a process culminating in the construction 
under Offa of Mercia (757-796) of massive earthworks (Offa's 
Dike) connecting the mouth of the River Clwyd with the Wye 
above Hereford, Wales and Welsh (both terms of Teutonic ori- 
gin) now assumed a limited connotation, being henceforth applied 
by the English to the country and the people to the west of Offa’s 
Dike. The Welsh themselves, now speaking an early form of the 
Welsh language which had been emerging from old British, and 
finding expression in heroic poetry as far back as the 6th century, 
were slower in realizing a common identity as Cymry (fellow 
countrymen), a concept which long contended with a persistent 
and nostalgic sense of still belonging to a confederation of old 
British folk kingdoms. 

3. The 9th to the 11th Centuries.—The union of dynasties 
by marriage and the onset of Norse attacks led to a measure of 
political unity between 850 and 1063, notably under Rhodri the 
Great (844-878), Howel (Hywel) the Good (910-950), and 
Gruffydd ap Llewelyn (1039-63). The unity achieved in one gen- 
eration, however, broke down in the intervals because of the 
operation of Celtic rules of partible succession, sometimes with 
disastrous effects when powerful usurpers strove to restore the 
balance, At this time also were forged the precedents which ulti: 
mately subjected the Welsh states to the English crown, when 
leaders such as Howel the Good in return for West Saxon friend- 
ship became in name vassals of English kings. The urge toward 
greater integration in the 9th and 10th centuries was accompanied 
by a phase of intense literary and antiquarian activity, which re- 
sulted in the redaction of some of the basic sources of early Welsh 
history including annals and genealogies and the Historia Brit- 
tonum of Nennius. 

To this period also belongs the reputed law book of Howel the 
Good, the essential elements of which are preserved in archaic 
portions of the later versions of Welsh law (see WELSH Laws). 
These provide the first glimpse of social conditions in pre-Norman 
times. Along the borders and coastal lowlands settled agricultural 
communities of servile tenants sustained a dominant ruling aristoc- 
racy of free warriors. These lowland estates were grouped into 
units called maenors. In the uplands there were larger maenors, 
containing fewer servile settlements, in which small groups of 
freemen lived a pastoral and seminomadic existence, governed in 
social relations by customs in which the principle of parentellic 
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kindred (cenedl) was all important. Maenors were grouped into 
cantrefs—local government divisions of the gwlad (state). But 
already the cantref may have been broken up into those smaller 
units called commotes (cymydau) which had replaced the cantref 
by 1200. On the eve of the Norman Conquest the leading states 
(gwladoedd) were Gwynedd (NW), Powis (NE), Deheubarth 
(SW), Morgannwg and Gwent (SE). 


B. From THE NORMANS TO THE UNION WITH ENGLAND, 
1066-1536 


1. Norman Infiltration.—With the advent of the Normans, 
soon firmly entrenched at Chester, Shrewsbury, and Hereford, near 
the main invasion routes into Wales, the country faced several 
centuries of profound and far-reaching change. Although North 
Wales was temporarily overrun, it was in South Wales that the 
first permanent conquests were made, An arrangement between 
William I and Rhys ap Tewdwr of Deheubarth at first halted the 
Norman advance at the Wye gap and on the Usk. But with Wil- 
liam’s death (1087), and the fall of Rhys in battle (1093), the 
ancient southern kingdoms were overwhelmed by Norman adven- 
turers whose leaders assumed the status and powers of displaced 
native dynasties. A new factor entered Welsh politics with these 
lords of the march whose successors included notable Anglo-Nor- 
man families such as the Clares in Glamorgan, the De Braoses in 
Radnor and Brecon, and the Marshals in Pembroke and Gwent. 
The independent position of the lords marchers too often encour- 
aged insurgent attitudes when, as at the time of Magna Carta 
(1215) and the Barons’ War (1263-67), the interests of the crown 
and barons in England conflicted. In Wales itself this privileged 
position, at first accorded for obvious strategic reasons, soon hard- 
ened into an accepted “custom of the march"—the source of con- 
siderable disorder to the end of the Middle Ages. Inevitably the 
crown, at first controlling only one fortress (Carmarthen), gradu- 
ally extended its authority, over the next 150 years, at other 
strategic points such as Montgomery, Cardigan, Chester, and 
Builth, 

2. The States: Deheubarth.—But even in South Wales the 
Welsh in time recovered some lost ground in that part of Deheu- 
barth, broadly coextensive with the modern counties of Carmar- 
then and Cardigan, known as Ystrad Tywi and Ceredigion. After 
70 years of conflict, during which the northern sector of the terri- 
tory, three times occupied by the Normans, became a theatre of 
rivalry between Norman and North Walian, the local dynasty in 
1164 was restored in the person of Rhys ap Gruffydd, a grandson 
of Rhys ap Tewdwr. The outstanding figure of the age, Rhys 
showed genuine statesmanship in reaching an understanding with 
Henry II by which he did homage to the king, accepted the office 
of justice in South Wales, and assumed the style of a feudal vassal, 
thus becoming commonly known as the lord Rhys. With little 
to distinguish him from an ordinary marcher lord, Rhys, never- 
theless, reorganized his ancestral territories on thoroughly Welsh 
lines. 

The death of Rhys in 1197 led, because of partible succession, to 
the splitting of his dominion among his sons—which might have 
caused the premature extinction of the house of Deheubarth had 
not the princes of North Wales lent a protecting hand, 

3. Powis.—At this juncture the house of Powis (Powys) made 
a fleeting bid for primacy—a role for which this land of eastward- 
facing valleys dominated in the rear by the fastnesses of Gwynedd 
was altogether unsuited. Utterly demoralized for several genera- 
tions by the near presence of the Normans, Powis recovered in the 

period of Welsh resurgence brought about by the English anarchy 
(1135-54), under Madog ap Maredudd (d. 1160), the last ruler 
of an integrated Powisian state. This phase saw the recovery of 
much border territory for Welsh speech and culture, which for 
centuries survived the restoration of English authority in areas 
well east of Offa’s Dike. In 1160 North Powis (Powis Fadog) 
was divided among Madog's sons, whereas a nephew, the poet 
prince Owen Cyfeiliog, and, in 1197, the latter's son, Gwenwyn- 
wyn, succeeded to the southern half (Powis Gwenwynwyn) 
Gravely miscalculating the trend of events in England and 
Gwynedd, Gwenwynwyn's pretensions led to his death in exile 
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(1216). With South Powis annexed to Gwynedd, Gwen à 
son, Gruffydd (1216-89), did not return to Powis until 124) vy 
his pronounced anglophilism obstructed the rulers of Gyw 
4. Gwynedd.—Leaderless when the Normans first attady 
Gwynedd suffered a period of acute confusion until slow reg, 
began with an agreement, based on personal homage, bete 
Henry I and Gruffydd ap Cynan (d. 1137). Gruffydd's su; 
Owen Gwynedd (d. 1170), emerged as the great figure of the Waj 
resurgence (1135-54), and although obliged to do ho 
Henry II, he extended the dominion of Gwynedd from the Dy 
to the Dovey, and set an example which inspired resistance tot 
English for the next 100 years. After an interval, when Gwyne 
was divided among Owen's sons, a grandson, Llewelyn ap Tory 
(d. 1240), having eliminated rival kinsmen, restored the territori 
unity of the province (c. 1200), and began, with consummik 
diplomatic skill, to unfold a policy which brought him the masten 
of Welsh affairs (see LLEwELYN). Llewelyn would perhaps liy 
been more daring had he not wanted to break with native cute 
and, with royal sanction, to secure the succession for his young. 
son, David II, by Joan, daughter of King John. By his exploit 
tion of every advantage in relations with the crown and marcy 
aristocracy (David and four daughters were married into mardi 
families) the balance of power became so delicately poised 
Llewelyn's favour that Wales during his last years experienced! 
period of unusual calm. David's bold attempt (see DAVID) 
sustain Llewelyn's achievements (cut short by premature dell 
in 1246) was thwarted by a combination of threatened he 
with the result that the power of Gwynedd was seriously cui 
in the Treaties of Gwern Eigron (1241) and Woodstock (14) 
Once more, however, Gwynedd, in a period of civil disturbati 
in England, reasserted its hegemony under Llewelyn ap Grufyl 
(d. 1282) who assumed the title prince of Wales (1258), ast 
officially recognized by Henry III in the Treaty of Monlgont] 
(1267). After a few fleeting years of uneasy triumph, ue 
gave Edward I ample excuse for a war which ended in the prin 
humiliation at the Treaty of Aberconway (1277). Llewelyn W 
then relentlessly maneuvered into a false position which gat 
Edward cause to launch his second Welsh campaign (1282) 
the course of which Llewelyn was killed. After the defeat i 
execution (1283) of his brother David III, Llewelyn’s remain 
territories in Snowdonia and Anglesey passed to the king. 3 
5. Social Changes. —All these political convulsions had wie 
spread social consequences, Whereas in the marcher lordships! | 
hill tribesmen were left largely undisturbed, in the lowlands% 
influx of foreign settlers (only exceptionally, notably in sou 
Pembroke, were these colonists a dominant element) product? 
manorial structure characterized by a peculiar fusion of E. 
and native practice, The outstanding innovation in the mal i 
was, however, the Norman castle and borough. Centres of E 
ministration and defense, the towns also fostered trade with of 
sequent long-term reactions on fiscal and social trends in the i 
hinterlands. The impact of all this on Welsh Wales is Wil 
takable. A movement toward more stationary settlement am" 
freemen slowly spread in an east-west direction over the Wil 
country, splitting the maenor into smaller township units qal 
weakening and in parts annihilating ancient servitude, and la 
the foundations of the hamlets and clanlands (gwelys) which 
the ultimate products of this agrarian revolution. When Gi 
Cambrensis toured Wales in 1188 these agrarian changes 
evolving within what was still a largely pastoral and selí-suffid i 
economy. Less than a century later small market towns ha cil 
peared on the demesnes of the princes, the cattle trade di 
England was well advanced, and money was circulating on 4 m 
sufficient to make commutation of labour services widesprew 
Coastal areas and to enable Llewelyn ap Gruffydd to impor 
subsidy on the English model. Other administrative innova 
in the time of the Llewelyns, such as the offices of justiciat, 
cellor, and treasurer, were introduced in imitation of 
counterparts. Lawyers also reshaped the laws, which now be 7 
an infiltration of feudal principles, an attempt to distingui: 
tween crime and civil injury, and a drive to make the indi" 
instead of kindred (cenedl) responsible to the state. 
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6. The Church.—Meanwhile the Celtic Church had been ro- 
manized at least in superstructure with the creation of Llandaff 
(1107), St. David's (1115), Bangor (1092), and St. Asaph (1143) 
as suffragan sees of Canterbury. The territorial, particularly the 
parochial, organization of the diocese was slower emerging in 
North Wales where until the Edwardian conquest, and even later, 
some features of the old clas system were retained. The authority 
of Canterbury inevitably caused political complications, reflected, 
for example, in fictitious claims to metropolitan status for St. 
David's, which led to a prolonged struggle in which Giraldus Cam- 
brensis (q.v.) was the leading protagonist; and in the conflict 
between Llewelyn ap Gruffydd and the bishops of Bangor and St. 
Asaph. The leading monastic orders had also established them- 
selves in the march under Norman lay patronage, usually as cells 
of mother houses situated outside Wales. Apart from the mendi- 
cant orders, however, the Cistercians alone took root in Welsh 
Wales, where their patriotic sympathies earned them an important 
role in the political drama of the age. 

7. The Edwardian Settlement.— The leading feature of Ed- 
ward I's settlement was the creation from former principality 
land of the first Welsh shires. Annexed to the crown, the counties 
of Anglesey, Caernarvon, Merioneth, Cardigan, Carmarthen, and 
Flint (the latter linked to the palatinate of Chester, and the others 
grouped under two justiciars into the principalities of North and 
West Wales) were henceforth, until the union of 1536 (see be- 
low), governed, at shire or higher levels, by officials, usually 
English civil servants, in the name of the king; or from 1301 
onward, when the future Edward II was made prince of Wales, 
on behalf of successive bearers of that title. At commote level, 
on the other hand, Welshmen partial to the English cause con- 
tinued to be employed as officials, and some were appointed to 
even higher office. Thus native experience of administration was 
continuous between 1282 and 1536, while contact with public 
affairs was maintained through compulsory attendance at shire 
courts, a liability eventually limited to wealthier freemen. The 
ordinances of Rhuddlan (1284) permitted the principality courts 
to use Welsh law in all causes other than criminal. By the mid- 
dle of the 14th century, however, alternative English methods 
proved so attractive to Welsh litigants that English had super- 
seded Welsh law—a severe blow to the institution of cenedl since 
the jury.system now replaced compurgation (raith). The old law 
lingered on only in unofficial arbitration over land, and for the 
transfer of real property. Meanwhile the economic functions of 
existing towns were supplemented with Edward's creation of plan- 
tation boroughs (intended also to serve a strategic and administra- 
tive purpose) at places such as Caernarvon, Beaumaris, Conway, 
Flint, and Aberystwyth. The consequent acceleration of money 
economy (English colonists were given a trade monopoly in a 
borough’s market district) facilitated total commutation of an- 
cient tributes and services into rents tied to land—thus weakening 
another bond which had united agnatic kindred (gwelygordd). 
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SCENES IN NORTHERN WALES: (LEFT) HAR! 
(RIGHT) THE LLANBERIS PASS SEEN FRO! 
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The settlement left marcher lordships relatively undisturbed, 
although their number was augmented by grants of conquered 
lands around Chirk, Ruthin, Denbigh, Wrexham, and Llandovery, 
to leading henchmen of the king; and by the recognition of a few 
surviving lords of Wales, notably the ruler of South Powis, as 
marcher barons, The quasi-independent status of the marcher 
lords, modified in the 13th century by voluntary submission to 
royal arbitration, was again consolidated (after a brief assertion 
of prerogative authority by Edward I) during the later Middle 
Ages owing to the weakness or indifference of the monarchy. The 
march thus frequently became, as in the time of Edward II and 
during the Wars of the Roses, a battleground for opposing English 
factions, a haven for the criminous and disaffected, circumstances 
which led in the march to an acute state of disorder. Meanwhile, 
the forces set in motion in 1282 on shire ground, which were al- 
ready at work in the older lordships, reached a slower climax in 
the south, where in the lowlands manorial disintegration proceeded 
along more conventional lines, and where in the uplands, legal cus- 
toms, long defunct elsewhere, lingered until the Tudor period. 

8. Social Development and Nationalist Feeling.—But 
march and principality alike during the 14th century felt the im- 
pact of forces which were everywhere transforming the face of 
western society. Recurrent outbreaks of plague caused extreme 
economic depression which, with attendant fiscal pressures, 
brought the unfree peasantry (already a minority class) to the 
point of extinction, and created inequalities of wealth among the 
freeborn. The breakup of the clanland under the combined stress 
of commutation, escheat, and morcellation caused by partible in- 
heritance (rather similar factors were undermining the manorial 
structure of the southern lowlands) allowed the better-off peas- 
antry and burgesses to begin reshaping medieval small holdings 
into modern farms and estates. The social tensions thus engen- 
dered found an explosive outlet in the great rising of 1400—an out- 
break of complex origins, having the simultaneous appearance of 
a peasant's revolt, a civil war, and a national upsurge. Militant 
protests against foreign rule had occurred in 1287, 1294, and 
1316, led by men of former pro-English sympathies who had 
fallen foul of the authorities. Since 1316 the political climate had 
been fairly calm apart from suspicions of Welsh reactions (CF 
1372) to a French invasion scare associated with an exiled soldier 
of fortune, Owen of Wales, the sole survivor in the male line 
of the house of Gwynedd. Encouraged by the attractions of 
wealth and office, a strong party (including ancestors of the 
Tudors) had expressed their loyalty to the English crown by 
service in the French and Scottish wars, and by active support of 
Edward II. The deposition of Richard II (1399) produced similar 
reactions among the royalist party, who apparently prevailed upon 
a cousin of the Tudor ringleaders to lead a rising for which the 
whole country was already well conditioned. Owen Glendower 
(q.v.), the nearest in line to the heritage of the Llewelyns, was 
proclaimed prince of Wales and over a period of about six years 
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succeeded in reestablishing the outline of a Welsh state. Penal 
legislation against the Welsh which followed the failure of the 
rebellion (all was over by 1410) was in time relaxed, though not 
formally repealed until much later. The result was that, with 
growing economic recovery, the social trends observed at work in 
the 14th century proceeded with increasing tempo, and by 1485 
a native squirearchy was ready to enter into a land of promise 
opened up by the accession of Henry Tudor as king Henry VII. 
A Welsh army had fought at Bosworth (1485), as in most of the 
great battles of the Wars of the Roses, for in Wales the civil 
war was regarded as a conflict which would decide which of the 
rival parties would in the end produce a leader to deliver the *na- 
tion” from the yoke of a thousand years. (534) 
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1. Union with England.—No event marks more clearly the 
transition from the Middle Ages to the modern period in the his- 
tory of Wales than the act passed in 1536 uniting Wales with 
England. Nevertheless, it was probably not until the union of 
England and Scotland was mooted early in the reign of James I 
that the Tudor settlement of Wales in 1536 came to be regarded 
as a union with England. The act of 1536 was essentially an ad- 
ministrative measure devised by the ministers of Henry VIII to 
clear up the confused pattern of law and jurisdiction in Wales 
resulting from the piecemeal manner of the country's conquest 
between 1093 and 1282. Its principal objective was the division 
into shires of the Welsh Marches, the enclave of semi-independent 
lordships lying between the principality of Wales and the counties 
of England. 

The measure was part of the administrative reforms, abolishing 
feudal franchises and absorbing outlying areas of the king's do- 
minions within the realm of England, carried out by Thomas 
Cromwell. Dictated by the critical situation arising from Henry 
VIII's break with Rome, these reforms were also inspired by the 
concept of national sovereignty then becoming dominant. in 
Europe; the incorporation of Wales into England may be com- 
pared with the absorption of Brittany into France four years 
earlier. 

The act of 1536, together with a subsequent act passed in 1543, 
transformed the polity of Wales. From being a country with 
a system of government imposed upon it in the course of, and for 
the purpose of maintaining, a military conquest, Wales became 
politically and administratively an integral part of England, with 
Welshmen enjoying the same status before the law as English- 
men. This has remained the constitutional position of Wales, 
though certain administrative differences have from time to time 
distinguished Wales from England, not least in the 20th century. 
The union legislation provided Wales with a system of local gov- 
ernment similar to that of England; gave representation in Parlia- 
ment to Welsh shires and boroughs; abolished Welsh law relating 
to land tenure; extended English law to all parts of Wales; and 
made English the official language of courts in Wales. 

The act of 1543, settling in detail the new arrangements for 
Wales, modified to some extent the intention implicit in the earlier 
act of making the administration of Wales entirely uniform with 
that of England. For purposes of administrative convenience, it 
continued and thereby gave statutory recognition to the Council 
in the Marches, originally set up by Edward IV and revived by 
Henry VII. It also established the Courts of Great Sessions as 
higher courts of justice in Wales, but attached Monmouthshire 
to the Oxford circuit in England; from this arose the distinction. 
between Wales and Monmouthshire. The council, its powers cur- 
tailed by the Long Parliament in 1641, fell into abeyance during 
the English Civil War. It was revived in 1660 but abolished in 
1689. The Great Sessions were not abolished until 1830. The 
historical concept of the principality of Wales was preserved, 
despite these changes, because the title of prince of Wales was 
retained for the heir apparent to the throne. ji 

The drastic changes introduced in 1536 and 1543 would not have 
been possible if Wales had not been made ready for them by a long 
process of political, social, and economic assimilation to England. 
À With the growth of landed estates and of the cattle and wool trade 
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in the later Middle Ages, the economy of Wales had become} 
tegrated into that of England. The marcher lordships, many, 
which had escheated to the crown, were anachronisms by h 
early 16th century, while the accession of Henry Tudor in 14g 
had reconciled the Welsh gentry to the loss of political indepe 
dence. Thus the union with England occasioned little stir a 
was peacefully accomplished. a 

2. The Reformation and the Welsh Language, 
changes in religion between 1532 and 1559 and the Dissolutio 
the Monasteries were also accepted without opposition in Walk 
The gentry were steadily loyal to the crown and careful of the 
own interests. The people generally were ignorant of the 
involved in the Reformation. Their religious life continued to 
largely characterized by a mixture of simple piety and crude s 
stition natural enough in a people living in a remote and impo 
ished countryside. Indeed, some of their traditional beliefs æ 
superstitious practices were not to be entirely uprooted until th 
advent of Methodism in the 18th century and of industrialismj 
the 19th. The Reformation, however, deeply stirred a small/nun 
ber of educated Welsh clergy, some Catholic, others Protestat 
and made them anxious to revive the spiritual life of Wales. Tl 
dedicated Catholic priests, though often in exile, made streni 
efforts during Elizabeth I's reign to secure the attachment of Wal 
to.the papacy. The few ardent Protestant reformers strove 
convert the Welsh to Protestantism. Neither party gained m 
Success. 

Out of the efforts of both parties, nevertheless, came the mal 
impetus for a renascence of the Welsh language. In 15631 
Protestant reformers persuaded the government to pass am. 
for the translation of the Bible and Book of Common Prayer 
Welsh. The New Testament and Prayer Book in Welsh 
published in 1567 and a complete translation of the Bible appeat 
in1588. Devotional books were also translated by both Protesti 
and Catholic scholars.. Inspired by the New Learning, thi 
scholars were brought by their task of translation into a system 
study of their mother tongue, They compiled Welsh gramma 
and dictionaries. They drew also upon the knowledge and $ 
of the bards, traditional custodians of Welsh literature and of i 
Welsh language in its purest form. The bardic order was alre 
disintegrating in this period as the gentry, attracted to Ei 
culture, withdrew their patronage. The Welsh Renaissance schi 
ars, therefore, rendered a service of crucial importance toi 
Welsh language at a critical juncture in its history. They help 
to preserve much of the medieval literature of Wales and succeed 
in fashioning Welsh into a modern literary language. At the sam 
time the Bible and Prayer Book in Welsh established a standal 
form of the language commonly read and heard in parish church 
(See also CELTIC LANGUAGES; WELSH LITERATURE.) 

3. The Social Order and the Civil War.—Until the In 
trial Revolution Wales was poor, sparsely populated, and larg 
pastoral. Its population was not more than 250,000 in the 10 
century and hardly more than 400,000 at the beginning of the 18 
Towns were small and few in number. Communications 
rudimentary. Despite its isolation this rural society was by 
means static. Two developments in particular became more 
nounced from the mid-17th century: the continued growth of 
larger estates and the anglicization of the gentry. 

In the Tudor and early Stuart periods the gentry, derived mà 
from the native military class of medieval Wales, were rela! 
numerous and merged imperceptibly into the lower orders. 
small, scattered communities in which the people lived were clo! 
knit units, and differences of rank, though real enough, were usu! 
not conspicuous. Many of the gentry, too, were hardly more 
substantial freeholders whose claim to gentryhood rested 
upon their pedigrees than upon their wealth. The Tudor 
though turning more to the use of the English language, W 
from losing their Welsh, and they tended to regard themsel 
“Cambro-British” subjects of the crown. Changes already al 
in this society were greatly accelerated by the English Civil 
(1642-51). Impoverished by the war and unable to keep pace ¥ 
rising costs, the smaller gentry. were losing status and sometim 
land. The larger estates continued to expand at the expense of 4 
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lesser. The gentry became a smaller and more exclusive class, 
consisting only of the wealthier families. Entering more into Lon- 
don society after the Restoration of Charles II in 1660, these 
families intermarried increasingly with English families. With 
the transfer of power from the monarchy to Parliament they also 
identified themselves politically with the English upper class rep- 
resented in Parliament. They became almost entirely English in 
speech and outlook, -A marked division, economic, social, and 

* linguistic, thus emerged between the gentry and the lower orders 
in Wales. 

In the Civil War, Wales was royalist, though some support for 
Parliament existed, mainly in areas in the southwest and northeast 
having close commercial ties with England. Welsh peasants 
formed part of Charles I's infantry, and Wales was strategically 
important for the king in 1643—44 as a landing base for his troops 
from Ireland and in 1645 as a retreating ground after his defeat at 
Naseby. In 1646 Wales was occupied by the parliamentary forces. 

In 1650, at the behest of Welsh Puritan leaders, the Common- 
wealth government passed an act for the better propagation of the 
gospel in Wales. It was an attempt to convert the Welsh to Puri- 
tanism by providing them with a Puritan ministry and some form 
of popular education. The sixty or so schools set up under the act 
were the first state schools in England and Wales. The act lapsed 
in 1653. Puritan rule, imposed upon Wales by English parliamen- 
tary troops, was highly unpopular with the Welsh people, who wel- 
comed the restoration of the monarchy in 1660. 

4. Religious and Educational Movements, 1660—1811.—Be- 
tween 1639 and 1660 Puritan sects gained some adherents in Wales, 
mainly in the southeast. Despite much persecution after 1660, 
they held their ground. But not more than 5% of the population 
were dissenters at the beginning of the 18th century. The dis- 
senters belonged mainly to a class of well-to-do farmers. Ejected 
Puritan ministers after 1660 opened academies for the education 
of dissenters’ sons, supplementing the small number of grammar 
schools established in Wales in the 16th and early 17th centuries. 
An attempt to provide education for the common people was ini- 
tiated by Thomas Gouge, an ejected London Puritan minister, be- 
tween 1674 and 1681. With the assistance of leading churchmen 
and dissenters in London, he established a Welsh Trust which 
opened about 300-400 charity schools in Wales and distributed 
copies of the Bible and devotional works in Welsh. His work was 
resumed by the Society for Promoting Christian Knowledge, 
founded in 1699, which set up 96 charity schools. In 1731 Griffith 
Jones, rector of Llanddowror, Carmarthenshire, began a more gen- 
eral and widespread movement for popular education by opening 
“circulating” schools with itinerant teachers throughout Wales. 

The spread of literacy and knowledge of the Scriptures was a 
factor contributing to the rise of Methodism after 1735. The 
movement began spontaneously in the diocese of St. David's, 
spread through South’ Wales and later penetrated into North Wales. 
Its appeal was mainly ’to small farmers and the more prosperous 
peasants, The Methodists formed societies, joined together in an 
association and thus evolved an organization, but they remained 
within the Church of England until 1811 (see CALVINISTIC METH- 
ODISM). Methodism and dissent, embracing an important and 
growing section of society, brought into the social life of Wales a 
strong puritanical element that had previously been almost alto- 
gether absent. They also added a religious barrier to the barriers 
already separating the gentry from the rank and file of the com- 
munity, 

5. Industrial Developments.—Mineral deposits in Wales, 
notably the veins of lead ore in Cardiganshire, had been extracted 
on a rudimentary scale since the 16th century. The exploitation 
of Welsh mineral resources on an industrial scale began in the late 
18th century with the establishment, mainly by English industrial- 
ists, of iron works in Northeast Wales at Bersham, near Wrexham, 
and in South Wales on the northern rim of the coalfield in the 
neighbourhood of Merthyr Tydfil. A rich copper deposit dis- 
Covered near Amlwch, in Anglesey, in 1768 gave Wales for a time 
a leading position in the world copper trade, but the Anglesey 
Mines were exhausted by the beginning of the 19th century, as were 
the Cardiganshire lead mines by 1870. Copper works at Swansea, 
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however, where Cornish copper was brought for smelting, con- 
tinued to expand. Growing demand for roofing slates led to the 
development of slate quarries in Northwest Wales from the 1780s. 

Coal mining in Wales was subsidiary to the iron industry until 
smokeless coal (dry steam), discovered in the Aberdare district in 
the 1830s, began to be exported from Cardiff for domestic con- 
sumption in London and elsewhere. The coal industry in South 
Wales expanded enormously in the later 19th century as the growth 
of the railways and the changeover from sail to steam created a 
world demand for coal: Coal also kept the iron and steel industry 
in South Wales despite the exhaustion of local iron ore, but the im- 
port of ore caused the steel works to be moved to the southern rim 
of the coalfield near the coast. 

The quickening tempo of industrial development brought a 
marked improvement in communications between 1850 and 1870. 
Hitherto inadequately served by roads and still less so by canals, 
the industrial areas of Wales were linked by rail with England. 
The Chester and Holyhead railway, built for the Trish traffic and 
completed in 1850, opened the North Wales coast to middle-class 
holidaymakers and tourists, mainly from Lancashire, and the devel- 
opment of seaside resorts began. 

6. Social and Political Developments.—During the 18th 
century the population of Wales (including Monmouthshire) in- 
creased by 40%, reaching 587,128 in 1801. By 1851 it had risen 
to 1,186,697, mostly by a natural increase but partly by immigra- 
tion of workers from Ireland and England. This period of rapid 
population growth and industrialization brought dislocation and 
upheaval in the settled pattern of a society hitherto almost entirely 
rural. The peasantry were subject to much privation and misery 
until the late 1840s, when the results of industrialization began to 
show in an amelioration of their material conditions. In the years 
following 1815 economic depression caused à crisis in the overpopu- 
lated countryside. 'There were constant disturbances and wide- 
spread discontent, but the worst consequences were avoided by 
the migration of unemployed labourers to the industrial centres. 
The only major outbreaks of violence occurred in 1839 and 1842, 
when small farmers in West Wales, made desperate by their pov- 
erty, destroyed turnpike gates and tollhouses in a series of attacks 
known as the Rebecca Riots (q.v.). 

"The early decades of the century also saw much turbulence in the 
industrial areas. Crudely organized strikes against wage reduc- 
tions and stoppages were frequent and were enforced by violent 
bands of strikers known as Scotch Cattle from their adoption of 
a bull's head and horns as their symbol. In the early 1830s trade 
unionism spread from England into the Welsh industrial areas, but 
failed to take root. Chartism (q.v.) also spread from England in 
1838 and 1839, chiefly among unemployed textile workers in the 
mid-Wales woolen towns and the ironworkers of Monmouthshire. 
Following the collapse of Chartism and the advent of comparative 
prosperity by mid century, the working class in Wales turned from 
political agitation and began their long struggle to build a trade- 
union movement. à 

At the same time the nonconformist middle classes in Wales, 
expanding in numbers as a result of industrialization, began to be 
politically militant, Radicalism, derived from the old dissent, had 
been gradually spreading among them since the revival of the 
agitation for parliamentary reform after 1815. During the 1830s 
radical periodicals in Welsh were beginning to appear. Methodism, 
however, remained politically apathetic, especially in the rural 
areas. In 1847 a government report on education in Wales dis- 
played a strong bias against Welsh nonconformity. The noncon- 
formists, their numbers and resources now greatly increased, were 
roused to fury; Radicalism, with its demand for the removal of 
the disabilities under which nonconformists laboured, became 
henceforth the political creed of Welsh dissent. In the 1850s the 
London-based Liberation Society advocating the disestablishment 
of the church sought to enlist the support of Welsh nonconformity 
and set up branches in Wales. Welsh nonconformist radicalism 
was’ thus politically organized with disestablishment fixed as its 
principal objective. The county families who had hitherto ex- 
clusively controlled the parliamentary representation of Wales 
found their political ascendancy challenged in the elections of 1859 
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and 1868. The Reform Acts of 1867 and 1884, by extending the 
franchise, assisted in bringing about a transformation in the rep- 
resentation of Wales at Westminster. The Whig and Tory mem- 
bers and nominees of the old county families were almost entirely 
deposed and their places taken by Welsh nonconformist radicals. 

In 1885 they formed a Welsh parliamentary party which, profit- 
ing by divisions within the Liberal Party, exercised considerable 
influence. Seeking redress for the grievances of Welsh tenant 
farmers, it secured in 1893 the appointment of a royal commission 
on land in Wales, but the commission’s report, published in 1896, 
was never implemented, In 1895 the Welsh M.P.s narrowly failed 
to obtain legislation for the disestablishment of the church in 
Wales, an objective eventually achieved in 1920 when the Welsh 
Church Act passed in 1914 came into effect. In the conflict in 
which the Anglican Church and the anglicized squirearchy sup- 
ported the Conservative Party on the one side, and the Welsh- 
speaking nonconformist middle and working classes supported the 
Liberal Party on the other, Welsh radicalism developed into po- 
litical nationalism, 

Already in 1865 this nationalism had motivated the foundation 
of a Welsh settlement in Patagonia in South America. Between 
1886 and 1896 it inspired a campaign for Home Rule for Wales, 
launched by a movement called Cymru Fydd, or Young Wales, in 
which David Lloyd George took a leading part. This movement 
sought to gain control of the Liberal Party organization in Wales. 
It collapsed in 1896, chiefly because of the opposition of the power- 
ful Liberal Federation of South Wales representing industrial areas 
whose population by this time contained a large non-Welsh ele- 
ment. 

Nationalism developed not only from radicalism but also from 
a growing consciousness of nationality. This consciousness was 
rooted in the Welsh language, which alone at the beginning of the 
19th century marked an essential difference between England and 
Wales. The growth of this consciousness began with the Romantic 
movement and the revival of interest in Welsh literature and his- 
tory. It was stimulated by national movements in Europe and fos- 
tered by Welsh communities in London and other English cities. 
The sentiment of nationality made the Eisteddfod (g.v.) of Wales 
in the later 19th century a great national, cultural occasion. 
Above all, it inspired a movement which between 1849 and 1906 
succeeded in creating a largely autonomous system of elementary, 
secondary, and university education in Wales, Outstanding events 
in the movement were the foundation of university colleges at 
Aberystwyth (1872), Cardiff (1883), and Bangor (1884); their 
incorporation into the University of Wales in 1893; the Welsh In- 
termediate Education Act (1889) setting up secondary schools, and 
the creation of the Central Welsh Board (1896) for the control of 
these schools; the establishment of a Welsh department of the 
Board of Education in 1907; and finally the foundation by royal 
charter in 1907 of the National Library of Wales at Aberystwyth 
and of the National Museum at Cardiff. 

Considerable as were the achievements of the national movement 
in later Victorian Wales, it failed to arrest the decline of the Welsh 
language. This decline was increasingly evident after 1870, partly 
because of immigration into Wales and compulsory elementary 
education and the use of English in schools. The proportion of 
Welsh speakers fell from 54.4% of the total population in 1891 
to 37.2% in 1921. In 1961 the proportion was 26% in a total 
population of 2,644,023. 

7. The 20th Century.—The election of James Keir Hardie 
(g.v.) at Merthyr Tydfil in 1900 as the first Labour M.P. returned 
from a Welsh constituency marked the entry of the industrial 
working class in Wales into politics on their own account. The La- 
bour Party gained increasing support, especially during the long 
economic depression after World War I. The advance of Labour 
continued into the rural areas after World War II, and at the elec- 
tion of 1966, 32 Labour M.P.'s were returned from Wales, 3 Con- 

servatives, and 1 Liberal The decline of the Liberal Party in 
Wales and of both nonconformity and the Welsh language were 
closely related developments symptomatic of profound economic 
and social changes at work in Wales, especially after 1914. The 
chief of the economic changes were those affecting three basic 
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Welsh industries, agriculture, coal, and slate. Each steadily ey 
ployed less labour, the first because of the introduction ofie 
techniques and the two latter because of falling demand for the 
products. The expansion of the steel industry after 1945 and 
introduction of a variety of light industries alleviated the problen 
of unemployment in the more heavily populated areas, but the de 
cline of the rural population continued. 

By the 1960s the pressure of anglicizing influences, reinforg 
by press, radio, and television, had become greater than ever hẹ. 
fore. Yet the identity of Wales as a country distinct from Englar) 
and the consciousness of Welsh nationality endured and Wer 
in some respects strengthened. The very dangers threatening th 
Welsh language aroused strenuous efforts to sustain it, particularly 
by its use in education, as well as considerable controversy overit 
future. Welsh cultural institutions and societies, among them th . 
Welsh youth organization Urdd Gobaith Cymru, or Welsh Ley, 
of Youth, maintained and increased their strength after 194 
Plaid Cymru, or Welsh Nationalist Party, founded in 1925, thou 
consistently meeting with defeat in parliamentary elections, re 
mained an active element in Welsh politics. Finally, the the 
British political parties each recognized in varying degrees th 
separate national identity of Wales. Among administrative me 
sures that marked this recognition by the two major parties wer 
the grant of the status of capital to the city of Cardiff in 1955 an 
the appointment in 1964 of a secretary of state for Wales witht 
seat in the cabinet, (W. 0. W) 


V. ECONOMY 


1. Agriculture.—Wales is primarily a pastoral country, largi 
because of its climate. Essentially it is a country of small farms, 
the great majority of the total holdings being less than 150 a 
(60 ha.). The farming industry plays a more important partit | 
the economy of the country as a whole than it does in Engl | 
The interior upland areas are largely sheep and store cattle lands 
which are difficult to mechanize. The small farm in these ame | 
is ceasing to be an effective economic unit and serious depopuli- 
tion is a result. Heavy subsidies are provided by the central got 
ernment and there is much amalgamation of holdings. Th 
peripheral areas of Wales, on all sides of the mountain massif, at 
essentially dairy farming regions with the possible exception of tht 
extreme southwestern portions, where climatic conditions tend i 
favour arable farming and the production of early vegetables 
The dairy farming areas have become much more prosperols 
with the mechanization of farming and the security given to far | 
ers by a national marketing organization in the form of the 
Marketing Board, which provides an assured market and 
prices. In this way the farmers have been able to capitalize (| 
the favourable climatic conditions that make for good pastu? 
and the transport facilities made available with the coming of B 
motor truck. The post-World War II period also saw a rapid it 
crease in the numbers of pigs and poultry. Many of the Bf 
dairy farms employ paid labourers, but in the uplands the wor 
is done for the most part by family labour. The general prog 
in Welsh agriculture cannot be dissociated from the applicatitt 
of scientific methods to all branches of the industry in which il 
university colleges of Aberystwyth and Bangor, with the supp f 
of the Ministry of Agriculture, rendered invaluable service 

2. Forestry.—The total forest land of Wales is well over? 
000 ac. (109,350 ha.) in extent or about 13% of the total la 
area. A vast proportion of this is the result of planting d 


Forestry Commission since 1919, but a noteworthy change 
1939 was the extensive area of derelict woodland acquire is 
replanting by the commission. Much of the Welsh landscap? j 
being transformed; woodland planted by the Forestry Com 

sion is almost exclusively coniferous in character and its or 
rence involves large and compact units. Both physical ani 

matic determinants control the distribution of the foreste fi 
both natural and planted: altitude, slope, and aspect; ef 
rainfall, and the influence of topographical features On pi 
winds. Planting of new forests in Wales has also had to be - f 
integrated with the existing patterns of settlement and econo 
It is here that forestry comes into conflict with agriculture 
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especially with the interest of the hill sheep farmer. There would 
appear to be a competition for the “rough grazing land” of Wales 
between the sheep farmer and the Forestry Commission. As more 
cooperation between the rival interests was achieved, afforesta- 
tion in Wales has extended and hill farming strengthened. In 
parts of the upland area slopes are so steep and land of such poor 
quality that it is suited to neither of these two occupations and 
would be best used for water conservation and the development 
of hydroelectric resources. At present both Birmingham and 
Liverpool draw much of their water supply from the Welsh moun- 
tain reservoirs in the Elan and Claerwen valleys and Lake Vyrnwy. 

3, Mining.—In former times lead and zinc and even gold and 
silver were extensively mined in Wales, but after the Industrial 
Revolution the mining of coal and iron ore became all important, 
especially on the major coalfields in South and North Wales. 
Blackband ironstones of low iron content occur in association 
with some seams of the Lower Coal Series of the Upper 
Carboniferous rocks of the South Wales coalfield. These were ex- 
ploited in the late 18th and most of 19th centuries; the north- 
eastern outcrop of the coalfield was especially important. Hema- 
tite iron ores were also mined during the 19th century but the 
only productive mine now is at Llanharry. The high quality of 
the coals and proximity to tidal waters made the South Wales 
coalfield one of the chief coal exporting regions in the world after 
about 1880. This feature continued until the eve of World War I. 
After 1919 the demand for Welsh coal decreased greatly both at 
home and abroad and a period of serious unemployment in the 
coal mining industry ensued, South Wales, relying almost com- 
pletely on the export of coal, was particularly badly hit; about 
400,000 people are estimated to have left the South Wales coal- 
field area between 1920 and 1939. Coal exports fell still further 
after World War II and drastic reorganization was called for 
when the industry was nationalized under the Coal Industry Na- 
tionalization Act, 1946. 

The National Coal Board’s plans for South Wales provide for 
not only closing unremunerative pits and modernization of plant, 
but also extensive working of opencast sites along the rim of the 
coalfield (areas where the coal seams outcrop at the surface). 
The coalfield was divided into seven administrative areas each of 
which has a major development project in hand; horizon mining 
methods are concentrated on for improved haulage, ventilation, 
and output. The South Wales field has a wide variety of coals 
including coking coals, gas and house coals, blended manufactur- 
ing coals, dry steam and coking steam coals, and anthracite. In 
the mid-1960s only a very small proportion of the South Wales 
coal is exported and that is mostly anthracite. Over half of the 
bituminous coal output is consumed in coke ovens and industry, 
the remainder goes to thermal electricity generating stations and 
railways. The North Wales coalfield is more closely related in its 
economic life to Lancashire and the Midlands than to South Wales, 
for east-west routes are far more practicable than north-south 
routes in Wales. The coals there are less rich and varied than 
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those of the South Wales field, and are used chiefly for domestic 
purposes and for gas manufacture, the cannel coal of Flintshire 
(around Leeswood, Hope, and Mold) being specially reputed for 
its gas-producing qualities. Fire clay, which is mined along with 
the coal, is used in the brick and tile industries of Ruabon, Cefn, 
Rhosllanerchrugog, and near Mold. 

4. Fisheries.—It has long been the tradition of the seafaring 
towns and villages of the Welsh coast to engage in inshore fishing 
based on shell fisheries and the summer herring, but there has been 
a marked decline in the amount of this type of fishing. Deep-sea 
fishing in South Wales is centred on three ports, Cardiff, Swansea, 
and Milford Haven. The fishing based on Cardiff and Swansea is 
completely overshadowed by that of Milford Haven, which ranks 
sixth in order of importance in the British Isles and possesses an 
excellent well-sheltered harbour in close proximity to good fishing 
grounds. The most important fish now entering the British mar- 
kets from that port are hake, plaice, sole, cod, skate, ray, had- 
dock, whiting, as well as herring and mackerel in season. 

5. Power.—The high rainfall in Wales provides a naturally 
heavy runoff which in turn supplies the basis for hydroelectric 
power. The natural waterfalls are usually low and not always 
suitable for the development of power, consequently use is made 
of specially constructed falls, usually piped. The three largest 
systems are located at Dolgarrog in the Conway Valley, Cwm 
Dyli in Snowdonia, and the Maentwrog station with its collecting 
ground near Trawsfynydd. The power from these stations is now 
co-ordinated and forms part of the Mersey and North Wales 
Electricity Board (MANWEB), which supplies domestic and in- 
dustrial power to the towns of the North Wales coast and coal- 
field, Further projects for harnessing waterpower are envisaged 
for the Nant Ffrancon, Snowdon, Ffestiniog, Upper Conway, 
Mawddach, and Rheidol areas. The Rheidol system was completed 
in 1962. All attempts to harness waterpower are located in north- 
ern and western Wales; little has been done or contemplated 
in the south and east, not only because the physical conditions 
are less suitable in these latter areas, but also because of the pres- 
ence of several important coal-based power stations on the coal- 
field there. The most important coal-based stations are at Upper 
Boat (Pontypridd), Llynfi (near Maesteg), Tir John (Swansea), 
Cardiff, Newport, Rogerstone, Aberthaw, Uskmouth, and Car- 
marthen Bay. Indeed, a large proportion of the coal mined in 
South Wales finds its way to these power stations. An entirely 
new venture for Wales was the establishment of the atomic energy 
power station near Trawsfynydd in Merioneth which came into 
operation in 1965. In association with this station a massive 
hydroelectric pump-storage program has been established at Tan- 
y-Grisiau (Blaenau Ffestiniog), capable of producing 300,000 kw., 
which came into operation in 1963 and was in the mid-1960s the 
second largest plant of its kind in Europe. 

6. Industries.— Prior to 1870 the leading place in the economic 
development of South Wales was held by the iron industry.. Along 
the northern edge of the coalfield plentiful and readily accessible 
supplies of coal, iron ore and limestone occurred in close proxim- 
ity. Consequently, in the first half of the 19th century a narrow 
upland tract, extending for about 20 mi. from Pontypool and 
Blaenavon to Hirwaun, with its chief centre at Merthyr Tydfil- 
Dowlais, became the greatest iron-producing region in the world. 
The invention of processes for the large-scale manufacture of 
steel and the resulting demand for richer and purer iron ores than 
those found in the coalfield caused many of those works to be 
closed or transferred. to the coast, where imported iron ore could 
be treated, and led to the growth of seaports such as Port Talbot, 
Cardiff, and Newport. 

At one period Wales enjoyed a virtual world monopoly in the 
manufacture of tinplate. Of 77 such works in Britain in 1875 
there were 57 in South Wales. The industry was hard hit by the 
tariff introduced by William McKinley (later U.S. president) 
in 1890 but recovered by the capturing of new markets in eastern 
Europe. The manufacture of heavy steel products was carried on 
in the Port Talbot-Swansea-Llanelly area of southwest Wales and 
in Ebbw Vale and the Cardiff region in southeast Wales. During 
World War II most of the old-type tinplate works ceased produc- 
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tion and it became clear after the war that the Welsh tinplate 
industry would have to be thoroughly modernized if it was to hold 
its own in the world markets. Accordingly four leading companies 
pooled plans and resources and formed the Steel Company of 
Wales, which in four years laid down a steel strip plant at Margam, 
Port Talbot, one of the largest and best equipped in Europe. The 
Ebbw Vale works had been converted to a continuous strip mill 
in 1938. To complete the modernization plan an expensive cold 
reduction plant capable of converting 7,000 tons a week of Port 
Talbot steel strip was built at Trostre, near Llanelly; in 1956 a 
similar modern plant was completed at Velindre, near Swansea. 
A further development was the establishment of another strip mill 
on the Llanwern Flats near Newport (opened 1962). 

Copper ores were shipped from all parts of the world to Swansea 
for smelting and refining in the 19th century, but because of the 
lessened copper content of the ores and the increasing cost of 
freights, smelting came to be conducted in close proximity to the 
copper mines, and the industry disappeared in Wales. However, a 
copper manufacturing industry remained. In the years following 
World War I many works were closed down, but though export 
trade was affected by economic, financial, and political conditions 
in foreign countries, the industry continued at Landore, Lianelly, 
and Port Talbot. Copper sulfate, a by-product of copper manu- 
facturing, was exported mainly to France and Italy for the purpose 
of spraying in vineyards. Copper-nickel sulfide ores smelted in 
Canada are shipped to Swansea for refining. The principal by- 
products of the nickel-manufacturing process, copper sulfate, 
nickel sulfate, and nickel ammonium sulfate, are put to a variety 
of uses. Spelter (zinc) is produced in Swansea from sulfide ores 
imported mainly from Australia and used chiefly in the making of 
alloys, brass, and bronze and in the manufacture of galvanized 
iron, An oil refinery at Llandarcy, between Neath and Swansea, 
is used for treating crude petroleum imported through Swansea. 

A new industrial revolution occurred in Wales after World War 
II with the government-stimulated settlement of new industries in 
areas, especially South Wales, that had been severely hit by the 
trade slump in the interwar period. Trading estates with the 
emphasis on light industry were established at Treforest in the 
Taff Valley, Fforestfach northwest of Swansea, Hirwaun, and 
Bridgend. Light industry also. spread to the smaller towns with 
reasonably good road communications. Though this did much to 
reduce the predominance of heavy industry, there were still two- 
fifths of the insured workers employed in coal mining and metal in- 
dustries in the 1960s. The Suez Canal crisis of the mid-1950s fo- 
cused attention on the deepwater anchorages of Milford Haven 
and the docks were extended for enlarged tankers to berth and for 
crude oil to be pumped either to the two Milford Haven refineries 
or through a pipeline to the refinery at Llandarcy. 

In North Wales the story is roughly similar to that of South 
Wales. After an early beginning the iron ore mined from the 
coal measures became almost exhausted, but the manufacture of 
steel from imported ores became a considerable industry. After 
1948 the northern steel industry became focused on the Shotton 
works where extensive modernization took place. 

The chief centre of the chemical industry in Wales is at Ruabon. 
Around Holywell and Flint are important paper and rayon indus- 
tries. Although the mining of lead and zinc declined, it was still 
being carried on at Halkyn during World War II. Holywell is the 
centre of the woolen industry of North Wales, fine imported wools 
being employed in preference to the coarser local product. Wales 
produces the best slates in the world, but the industry has been 
struggling since the end of World War I, because of severe com- 
petition with synthetic tiles, porcelain, and other modern develop- 
ments. The chief centres of the slate industry are Bethesda, 
Llanberis, Nantlle, and Ffestiniog in the counties of Caernarvon- 
shire and Merioneth. (E. G. Bow.) 

T. Transport and Communications.—Transport and com- 
munications in Wales are organized in the same way as in England 
(see ENGLAND: The Economy: Transport and Communications) 
But, mainly for. geographical reasons, Wales merits separate con- 
sideration. Communication is often easier via England; the prin- 
cipal roads and railways run east-west across the country; north- 
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south routes are far less developed. The two great roads of North 
Wales were reconstructed in the early part of the 19th century by 
Thomas Telford (g.v.) to improve communications between the 
then recently united England and Ireland via the Welsh port of 
Holyhead. They may be compared to a letter Y with Chester 
Shrewsbury, and Holyhead at the extremities and Bangor as the 
meeting point. Between Bangor and Holyhead the Menai Strait 
is crossed by Telford’s magnificent suspension bridge, which, when 
opened in 1826, completed the route for the Irish Mail. In 1843 
the Chester and Holyhead railway was opened, but the gap over 
the Menai Strait was not closed by rail until 1850 when Robert 
Stephenson’s tubular railway bridge made a striking companion to 
Telford's road bridge. Most of the towns, such as Colwyn Bay and 
Bangor, are on these main routes but other centres, such a 
Llandudno, are on branch lines. A feature of the counties of 
Caernarvonshire and Merioneth was the narrow-gauge railways 
which used to convey slate down to the small ports for shipment, 
Slate is now distributed by road and main-line railway, but two 
of these mineral lines, the Ffestiniog and the Tal-y-Llyn, are pre 
served by railway enthusiasts as tourist attractions. The small 
towns of west and central Wales are served by railways and roads 
of limited capacity which thread their way through the mountains, 
The main east-west line of central Wales runs west from Shrews- 
bury across the Welsh border to Aberystwyth via Newtown. In 
the south, as in the north, there is through traffic to Treland, 
with Fishguard corresponding to Holyhead, but there it is rela- 
tively unimportant. The great barrier between England and South 
Wales is the River Severn; for many years the lowest bridge point 
was at Gloucester. In 1864 rail connections were complete to the 
New Passage ferry between Redwick and Portskewett and be 
tween there and Gloucester in 1879 the Severn and Wye railway 
crossed by an impressive bridge which is now disused, But in 
1886 a railway tunnel (about 4j mi. long) was opened a little 
below the line of the New Passage ferry. Passengers and cars 
are conveyed by train through the tunnel or by Old Passage ferry 
between Aust and Beachley, but the new suspension bridge wis 
scheduled for completion in 1966, This was to form part of the 
M4 motorway linking South Wales to London and to the south and 
west of England. Communications to the Midlands and North of 
England have already been greatly improved by the M50 motor 
way which links Ross-on-Wye to the MS between Gloucester and 
Worcester. Within South Wales, the principal roads are the A6 
which provides an inland route by the heads of the valleys ! 
Swansea, and the A48 which follows a route nearer the coast, link: 
ing Cardiff and Newport and running north of Swansea. These 
two main routes are connected by the roads down the valleys which 
converge on Newport and Cardiff. 

The rail network is similar in form, although the heads of the 
valleys route has never been used as a main line. Before World 
War I the greatest single commodity of freight traffic was C! 
passing down the valleys not only to Swansea, Cardiff, and New: 
port, but also to smaller ports such as Barry and Port Talbot 
From late 18th to the mid-19th century much was carried 
tramway and canal, but the inland waterways of South Wales 
are now disused for commercial traffic. Both the valley railways 
and the ports have suffered from the decline of coal exports 
However, in some places new traffic has developed. For instance; 
Port Talbot has benefited from the new steel works at Marga 
and Newport's trade has increased with the opening of the Lian 
wern steel works. Farther west Milford Haven’s ability to 4% 
commodate the largest tankers has led to the construction of b 
oil refineries. Oil and oil products are distributed by coast 
steamer, rail, road, and pipeline. Passenger steamers still pl 
across the Bristol Channel but have declined in importance. =i 
the other hand, services from the airports at Cardiff and Swanst | 
have increased, and South Wales is now linked by air to the Plt 
cipal cities of the United Kingdom, Eire, and the Continent. 

Telecommunications are less influenced by mountains than su 
face transport, and have helped to bridge the gap between North 
and South Wales. For radio and television the barrier is m9 
significant. The British Broadcasting Corporation has studies 
in Cardiff and serves South Wales with a main transmitter ® 
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Wenvoe and a relay station at Haverfordwest. The other main 
stations are at Blaen-plwyf for Central Wales and Llanddona and 
Llangollen for North Wales, Independent television in Wales 
comes under Television Wales and the West Ltd., which also has 
Cardiff studios and Welsh transmitters. (E. A. Co.) 

BusiocrapHy.—Geography: E, G, Bowen (ed.), Wales: a Physical, 
Historical and Regional Geography, 2nd ed, (1965) and "Le Pays de 
Galles,” Trans. Inst. Brit. Geogr., vol. 26 (1959) ; E. H. Brown, The Re- 
lief and Drainage of Wales (1960); J. Mitchell (ed.), Great Britain, 
Geographical Essays: chap. 13 “Industrial South Wales” by D. T. Wil- 
liams and chap. 14 "Rural. Wales" by E. G. Bowen (1962) ; C. Mathe- 
son, Changes in the Fauna of Wales Within Historic Times. (1932) ; 
F. J. North et aL, Snowdonia (1949); H. A. Hyde and A. E. Wade, 
Welsh Flowering Plants, 2nd ed. (1957) and Welsh Ferns, 4th ed. 
(1962) ; H. A. Hyde, Welsh Timber Trees, 3rd ed. (1961). 

The People: L. W. Griffith, The Welsh, 2nd ed. (1964) ; H. J, Fleure 
and E. Davies, "Physical Character Among Welshmen,” Jl R, Anthrop, 
Inst., vol. 88 (1958) ; T. M. Owen, Welsh Folk Customs (1959); A. D, 
Rees, Life in a Welsh Countryside (1950) ; E. Davies and A. D. Rees 
(eds.), Welsh Rural Communities (1960) ; T. Parry, A History of Welsh 
Literature (1955); J. G: Thomas, “Geographical Distribution of the 
Welsh Language," Geographical Journal, vol. 122 (1956); Council for 
Wales and Monmouthshire, Report on the Welsh Language Today 
(1963); F. G. Payne, “Welsh Peasant Costume,” Folk Life, vol. 2 
(1964). 

History: The standard works are J. E. Lloyd, A History of Wales 
from the Earliest. Times to the Edwardian Conquest, 3rd ed., 2 vol. 
(1939), and David Williams, A History of Modern Wales, revised im- 
pression (1965), General: A. J. Roderick (ed.), Wales Through the 
Ages, 2 vol. (1959-60). Special Works: I. L. Foster and Glyn Daniel 
(eds.), Prehistoric and Early Wales (1965); A. W. Wade-Evans, The 
Emergence of England and Wales, 2nd ed. (1959); J. E. Morris, The 
Welsh Wars of Edward I (1901) ; W. Rees, South Wales and the March, 
1284-1415 (1924); Glanmor Williams, The Welsh Church from Con- 
quest to Reformation (1962) ; W.O, Williams, Tudor Gwynedd (1958) ; 
P. Williams, The Council in the Marches of Wales Under Elizabeth I 
(1958) ; A. H. Dodd, Studies in Stuart Wales (1953) ; T. Richards, A 
History of the Puritan Movement in Wales from 1639 to 1653 (1920); 
G. F, Nuttall, Howel Harris, 1714-1773 (1965) ; A. H. Dodd, The In- 
dustrial Revolution in North Wales, 2nd ed. (1951); A. H. John, The 
Industrial Development of South Wales, 1750-1850 (1951) ; D. Williams, 
John Frost, a Study in Chartism (1939), The Rebecca Riots (1955) ; 
A. Conway, The Welsh in America: Letters from the Immigrants 
(1961) ; K. O. Morgan, Wales in British Politics, 1868-1922 (1963) ; 
J. F. Rees, The Problem of Wales (1963). See also The Dictionary of 
Welsh Biography Down to 1940 (1959); and for a full bibliography, 
The Bibliography of the History of Wales, 2nd ed. (1962), and Supple- 
ment I (Bulletin of the Board of Celtic Studies, vol. xx, part ii, 1963). 

Economy: N. Edwards, The Industrial. Revolution in South Wales 
(1924) ; D. J. Davies, The Economic History of South Wales Prior to 
1800 (1933); A. H. Dodd, The Industrial Revolution in North Wales, 
2nd ed. (1951); H. A. Marquand et al., Second Industrial Survey of 
Wales, 3 vol. (1937) ; A. H. John, The Industrial Development of South 
Wales, 1750-1850 (1951) ; T. M. Thomas, The Mineral Wealth of Wales 
and its Exploitation (1961). 

WALKER, SIR EMERY (1851-1933), English process en- 
graver and printer who vitally influenced the regeneration of print- 
ing that began in the 1890s, was born at Paddington, London, on 
April 2, 1851, Participation in the early Socialist movement led 
to deep friendship with William Morris (q.v.) in whose Kelmscott 
Press he was virtually a partner. With T. J. Cobden-Sanderson 
(q.v.) he founded (1900) the Doves Press and produced its fine 
roman type based on that used by Nicholas Jenson in the 15th cen- 
tury, the destruction of which by Cobden-Sanderson, between 1918 
and 1917, he bore with admirable restraint. Walker’s exacting 
Standards were grounded in an extensive knowledge of printing 
and a profound admiration for the achievements of the early print- 
ers, he made a unique contribution both to the manufacture of ordi- 
nary books and to process-engraving, hand-gravure, and collotype 
Printing. His contemporary influence derived from a breadth of 
Interest, discerning taste, enthusiasm, generosity, and geniality. 
He gave valuable service to, several societies, institutions, and 
technical schools and helped several private presses, notably the 

shendene, the Dun Emer/Cuala, and the Cranach. He was mas- 
ter of the Art Workers’ Guild (1904), knighted (1930), and an 
Ronorary fellow of Jesus College, Cambridge (1933). He died at 

ammersmith, London, on July 22, 1933. 

Bretiocrarny.—B. H. Newdigate, “Contemporary Printers: II, 

mery Walker,” The Fleuron, IV (1925); Sir Sydney Cockerell, obit- 
uary notice in The Times, July 24, 1933; C. V. Nordlunde, Sir Emery 


alker and the Revival of Printing (1959) ; R. C. H. Briggs, Sir Emery 
alker: a Memoir (1955). f d (R. C. H. B.) 
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WALKER, FRANCIS AMASA (1340-1897), U.S. econ- 


omist and statistician, led in modernizing and broadening the 
character and scope of economics in the Anglo-U.S. world and 
was superintendent of the United States censuses of 1870 and 
1880. He was born at Boston, Mass. on July 2, 1840. His 
father, Amasa WALKER (1799-1875), also an economist, was the 
author of The Science of Wealth, a widely popular textbook. 
Francis Amasa Walker expanded the coverage of the census so 
that it would mirror the nation's development- He exerted his 
influence as a teacher first at Yale College (1873-81) and then 
while president of the Massachusetts Institute of Technology, 
Cambridge. He was the author of outstanding treatises, notably 
The Wages Question (1876), Money (1878), and Political Econ- 
omy (1883). He was president of the American Statistical As- 
sociation (1883-97) and of the American Economic Association 
(1885-92). He died on Jan. 5, 1897. 

Walker was a decisive influence in discrediting the previously 
generally accepted wages fund doctrine, which held that the total 
wage bill was predetermined. by the money employers set aside 
for labour (see further WAGES AND SALARIES). He also effectively 
stressed the importance of the entrepreneur (as distinct from the 
capitalist) as the organizer of industry. His controversial studies 
on immigration were criticized for lack of evidence (see MIGRA- 
TION: Demographic Aspects), but he invigorated the analysis of 
population trends. 

See James P. Munroe, A Life of Francis Amasa Walker (1923). 

(J. Ds.; X) 

WALKER, ROBERT (fl. :64:?-1660?). English portrait 
painter, much employed by the parliamentarians. His portraits 
of Oliver Cromwell (National Portrait gallery, London, and else- 
where), “Henry Ireton” and “John Lambert” (National Portrait 
gallery), “Colonel Hutchinson” and “Mrs. Hutchinson” (Milton 
park, Northants), and “The Marquess of Hertford” (1656, Syon 
house, Middlesex) show a slavish dependence on Van Dyck (a 
plagiarism with which he was reproached by his contemporaries), 
an impersonal use of paint and no sense of colour. There is, how- 
ever, a dour sincerity in the heads, and such portraits on a smaller 
scale as his self-portraits (at Belvoir; Ashmolean museum, Ox- 
ford; and Hampton court) or the “John Evelyn” (1648; Evelyn 
collection, Christ Church, Oxford) are native portraits of some 
character. He painted copies of some of the Titians in the collec- 
tion of Charles I. He appears in the records of the Painter Stainers 
company between 1641 and 1652; and he may have survived until 
after the Restoration: 

See E. Waterhouse, Painting in Britain, 1530 to 1790 SOIM 


WALKER, ROBERT JOHN (or James) (1801-1869), U.S. 
senator, secretary of the treasury and governor of the Kansas 
territory, was born on July 19, 1801, at Northumberland, Pa. He 
was graduated from the University of Pennsylvania in 1819 at the 
head of his class, and was soon thereafter admitted to the bar. 
He early associated himself with the Republican-Democratic Party 
and played a prominent part in organizing a Jacksonian movement 
in the state. In 1826 he moved to Natchez, Miss., to join his 
brother in the practice of law. Speculation in public lands, how- 
ever, soon absorbed his attention. In 1835 Walker won a seat 
in the U.S. Senate, where he quickly gained a reputation as a ready 
speaker and an ardent supporter of Democratic Party measures, 

Always expansionist in temper, Walker early became interested 
in Texas. In January 1844 he wrote a long letter to friends in 
Kentucky setting forth the great benefits to be derived from 
annexation and the grave dangers of permitting Texas to fall into 
British hands. This letter played an important part in forcing 
the Texas question into the presidential campaign of that year 
and in giving James K. Polk the presidency. For Walker's serv- 
ices Polk named him secretary of the treasury. 

In his first annual report as secretary, Walker advocated a re- 
duction of the tariff to a revenue basis, and then framed the admin- 
istration bill for that purpose. The report was hailed as a “classic 
of free-trade literature,” and the passage of the "Walker tariff” 
played an important part in preparing British public opinion for 
acceptance of a compromise settlement of the Oregon boundary. 
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Out of office in 1849, Walker remained in Washington practising 
law and promoting land and railroad programs. Pres. James 
Buchanan urged him to accept the governorship of the Kansas 
territory and, given assurance that the administration would back 
him in permitting the people of the territory to decide the slavery 
issue for themselves, Walker accepted: However, his rejection 
of fraudulent votes in Kansas elections and his refusal to accept 
the Lecompton constitution brought his recall and his break with 
the Democratic Party, (See Kansas: History.) 

During the Civil War Walker served the Treasury Department 
abroad, selling federal bonds and undermining Confederate credit 
by linking Jefferson Davis with Mississippi repudiation—a thing 
which he himself had supported and which Davis had opposed. 
After the war he continued his law practice and played some part 
in pushing the Alaska Purchase Bill through Congress. 

(Av. CN.) 

WALKER, WALTON HARRIS (1889-1950), U.S. army 
officer, commanded the United Nations and Republic of Korea 
ground troops during the Korean War. He was born in Belton, 
Tex., on Dec. 3, 1889, and graduated from the U.S. Military Acad- 
emy in 1912. He served with Funston's Veracruz expedition in 
1914 and commanded a machine-gun battalion in France during 
World War I. During World War II Walker commanded the IV 
Armoured Corps (later redesignated the XX Corps) and organized 
the vast desert training centre in California. With Gen. George 
S. Patton's 3rd Army in Europe, he achieved outstanding offensive 
success by aggressive employment of coordinated infantry and 
armoured units. His XX Corps, the "ghost corps," liberated 
Chartres and Verdun, fought at Metz, helped reduce the Saar- 
Palatinate pocket, and captured Erfurt and Weimar. 

Walker was commanding the 8th Army in Japan when the North 
Koreans invaded South Korea in 1950, and he was promptly ap- 
pointed ground commander in Korea. His skilful defense of the 
Pusan perimeter prevented the expulsion of UN forces and made 
it possible for Gen. Douglas MacArthur to outflank and rout the 
North Koreans by the amphibious landing at Inch'on. Walker's 
8th Army pushed to the Manchurian border but withdrew after 
entry into the conflict of Chinese Communist forces. He died in 
an automobile accident near Seoul, Dec. 23, 1950, and was post- 
humously promoted to full general. 

See further KoREAN War. (MN. BN.) 

WALKER, WILLIAM (1824-1860), U.S, adventurer and 
filibuster, was a revolutionary leader in Nicaragua. He was born 
in Nashville, Tenn., on May 8, 1824. Graduated from the Uni- 
versity of Nashville in 1838, he received an M.D. from the Univer- 
sity of Pennsylvania in 1843. He spent two years in Europe, 
studied law, and was admitted to the bar in New Orleans and then 
shifted from law to journalism. In 1850 Walker migrated to Cali- 
fornia, where he. engaged in newspaper work, practised law, and 
dabbled in politics. Interest in a colonization scheme in Lower 
California developed into filibustering plans, and on Oct. 15, 1853, 
he sailed from San Francisco with a small force. After landing 
at La Paz, he proclaimed Lower California and Sonora an inde- 
pendent republic, but lack of supplies, poor organization, and 
Mexican resistance forced him back to the U.S. in May 1854. He 
sailed from San Francisco again in May 1855, this time for Nic- 
aragua, where he had been invited by a revolutionary faction. 
Landing with 56 followers, he suffered initial reverses, but subse- 
quent military success made him virtual master of Nicaragua by 
the end of 1855. A small, quiet man, Walker had remarkable 
qualities of leadership. His aims were difficult to fathom, but real 
interest in the betterment of Central America seems to have been 
combined with restless love of adventure and ambition for power. 

At the time of Walker's arrival, Nicaragua formed an impor- 
tant transportation link between the U.S. Atlantic coast and Cali- 
fornia, Cornelius K. Garrison and Charles Morgan, officers of 
the Accessory Transit Co., which operated steamers and stages 
across Nicaragua, determined to use Walker as a tool to gain con- 
trol of the company from Cornelius Vanderbilt. They loaned him 
money and carried his recruits from the U.S, free of charge. In 
return, Walker seized the company's property on the pretext of a 
charter violation and turned it over to Garrison and Morgan. His 
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government was recognized by the U.S. in May 1856, and hebe | 
came president of Nicaragua on July 12, 1856. Walker managed i 
to maintain himself against a coalition of Central American states 
aided by Vanderbilt until May 1, 1857, when, in order to avoid 
capture, he surrendered to Comdr. Charles Henry Davis of the 
U.S. Navy and returned to the U.S. In November 1857 he gj | 
from Mobile on another expedition, but after landing at Grey. | 
town he was arrested by Commodore Hiram Paulding, U.S, Nay, 
and returned to the U.S, as a prisoner on parole. Walker made 
a third descent on Nicaragua from Mobile in August 1860, Lay. | 
ing in Honduras, he was taken prisoner by Capt. Norvell Salmon | 
of the British Navy, who turned him over to Honduran authorities | 
He was executed Sept. 12, 1860, 


BiprrocgAPHY.—Walker's own narrative, accurate as to details, Th 
War in Nicaragua (1860); M. P. Allen, William Walker, Filibusty 
(1932); L. Greene, The Filibuster: the Career of William Waliu 
(1937). (J. H. K) 

WALKER, WILLIAM HULTZ (1869-1934), U.S, chemi. 
cal engineer who made important contributions to the devel 
opment of methods for manufacturing acetate rayon and for 
waterproofing fabrics, was born in Pittsburgh, Pa., April 7, 1869, 
After receiving a B.S. degree from Pennsylvania State Colleg 
in 1890 and M.A. and Ph.D. degrees from Gottingen, Ger, it 
1892, he taught chemistry for two years at Pennsylvania State 
College and then in 1894 became a professor at Massachusetts In 
stitute of Technology. He organized the institute's departmen - 
of chemical engineering in 1905, the research laboratory of applied 
chemistry in 1907, and the school of chemical engineering practice 
in 1916. He remained on the institute's staff until 1921. 

From 1900 through 1905, Walker and A. D. Little operated 
partnership as consulting chemists. Walker's work resulted in 
many discoveries and inventions, including the methods for pte 
ducing rayon and waterproofing fabrics. (See also Frere.) Dur 
ing World War I, Walker did important work on poison gases and 
the production of helium while in charge of the chemical servite 
section of the U.S. Army and the Edgewood arsenal. Walker wis 
associate editor of the Journal of Industrial and Engineer 
Chemistry and received many professional, academic, military, and 
civilian honours. He died July 9, 1934, near Seabrook, N.H. 

(W. E. Ho). 

WALKING, as a recreational activity distinct from compel 
tive sport, is a pleasant method of promoting physical fitness. I 
combines a natural means of exercise with the advantage of eco. 
omy and convenience. f 

Many persons choose walking as a solitary form of relaxation, 
but youth clubs and other groups arrange organized hikes. The 
normal length of the walk undertaken is from 7 to 12 mi. (11 t0 
19 km.) for a half day or from 12 to 20 mi. (19 to 32 km.) ford 
full day. $ 

For those who follow the pastime regularly and intensively 
there are associations established in some countries, such as t 
Ramblers’ Association in Great Britain and the Wilderness So 
ciety in the United States. These encourage walking and prote 
the interests of their members by making representations to Pt 
serve footpaths and rights of way in parkland, common land, an 
recognized open spaces in areas of natural beauty against indus 
trial, residential, and governmental encroachment. They also help 
walkers obtain hostel accommodation and by exchange of infor 
mation and services enable those of one country to pursue t 
activities in others. The Appalachian Trail Conference, for a 
ample, with the aid of its member organizations in 14 states, mall" 
tains campsites and a trail more than 2,000 mi. (3,200 km.) 10% 
from Mt. Katahdin in Maine to Springer Mountain in Georgi 
it publishes information on conditions of the camps xU H 

J: CG. v 

Fitness.—Walking is used as a test of fitness, notably in E 
gland, where it is embraced in the duke of Edinburgh’s scho 
for boys, in Sweden, and in the Netherlands. In Sweden it W% 
made a national fitness test in the early 1930s, and by the 19 f 
about 3,000,000 Swedish men, women, and boys possessed the M 
qualification badge. The Nijmegen marches in the Netherlan® 
organized by the Dutch League of Physical Culture, are ope? 
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the world in both civilian and military categories, The test com- 
prises four separate days’ consecutive walking over distances up 
to 35 mi. (56 km.) each day, with about 12,000 persons taking 
art. 

E Walking to promote physical fitness increased in popularity in 
the United States in the 1960s after a group of U.S. Marines ac- 
cepted Pres. John F. Kennedy's challenge to match the Marines 
of 1908 by marching 50 mi, (81 km.) in 20 hours: 

Race Walking.—Walking races are tests of speed and endur- 
ance in walking, either over a measured distance or in a set pe- 
riod of time. Walking is often called the “heel and toe" sport be- 
cause the early method of judging the fairness of competitors 
laid emphasis on these as points of contact with the ground. 

Race walking is a healthful form of recreation, for the contes- 
tant derives all the benefits of complete and prolonged muscular 
exercise accompanied by stimulation of the heart and lungs. A 
competitive span of 20 years is quite normal among devotees, while 
some have won world honours in their mid-40s. 

There have been some remarkable results in both speed and en- 
durance: V. Hardmo of Sweden covered 2 mi. (3.2 km.) in 12 
min. 45 sec., and D. J. Thompson of England covered the 53 mi. 
(85 km.) from London to Brighton in 7 hr. 35 min. 12 sec. The 
study of walking mechanics has made its contribution to these 
results, especially the part played by the hips in extending the 
length of stride while keeping the rate of energy used very low. 
This allows the average race walker to stride + of his standing 
height without the necessity of lifting his body weight. 

The shortest racing distance in common usage is that of 1 mi., 
popular in the United States for indoor meets but in other coun- 
tries mainly used for junior competitions. The longest annual 
event is from Paris to Strasbourg, a distance of 312 mi. (502 km.) ; 
this nonstop race is usually won in a time around 70 hr. 

The popularity of walking as a sport dates from the latter part 
of the 19th century, although chronicles of single walking feats 
go back many decades. Between 1850 and 1870 it was mainly 
professional, and many a record was made as the result of a 
staked wager. Sometimes it was man versus horse, with the man 
invariably winning if the duration was great enough. In England, 
organized control of walking came when the Amateur Athletic 
Club introduced a 7-mi. event into its championships of 1866, 
won in the time of 59 min. 32 sec. by J. G. Chambers. His name 
is perpetuated on the vase named for him and still awarded to 
the winner of that event. 

In the 1870s and 1880s a number of U.S. handicap and distance 
events were held, a feature of that era being a six-day (144-hour) 
go-as-you-please race in the Gilmore Gardens in New York City. 
The men walked rapidly as long as they could, rested or napped, 
then returned to walk again; the competitor who had covered the 
longest distance at the end of the week was the winner. 

Walking races were first part of the Olympic Games in 1908; 
the British walkers G. E. Larner and E. J. Webb finished first 
and second in both 3,500-m. and 10-mi, events. Only once after 
that was a short-distance walk included—in 1920, when one of 
3,000 m. was tried. No, walk was included in 1928 because of 
Judging difficulties, but in 1932 a longer distance of 50,000 m. was 
won by T. W. Green of Great Britain, This distance remained, 
but the 10,000 m. reintroduced in 1948 was superseded by one of 
20,000 m. on a closed road circuit. Italy, Sweden, and the U.S.S.R. 
in turn dominated these walking races. For the complete record 
of Olympic walking races, see OLYMPIC. GAMES: l 

The United States developed outstanding performers in W. 
Milhalo, W. Chisholm, and Henry Laskau, but these set up no 
recognized amateur records. However, Milhalo turned profes- 
Sional in 1952 and in four years established 59 world professional 
records, nearly all of which were better than the comparable ama- 
teur standards, Among them was the feat of walking 140 mi. 
(225 km.) in 24 hours. (H. H. W.) 

WALLACE, ALFRED RUSSEL (1823-1913), English 
naturalist famous for his joint communication with Charles 

arwin on the origin of species by natural selection. He was born 
at Usk, Monmouthshire, on Jan. 8, 1823. After leaving school he 
Worked as a land surveyor and architect. About 1840 he became 
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interested in botany and began 
collecting plants. In 1844-45, 
while an English master in the 
Collegiate School at Leicester, he 
met Henry W. Bates (q.v.), who 
interested Wallace in insects. 
The two naturalists went on an 
expedition to the Amazon in 1848 
and separated in March 1850; 

each wrote an account of his trav- 
els and observations. Wallace's 
Narrative of Travels on the Ama- 

zon and Rio Negro was published 

in1853. On his voyage home the 

ship was burned and his collec- 

tions lost, except those that he 

had dispatched beforehand. In 

1854-62 he made a tour in the 

Malay archipelago. His The 

Malay Archipelago appeared in 

1869. Wallace divided the archi- 

pelago into a western group of 

islands, which in their zoological affinities are oriental, and an east- 

ern, which are Australian, The oriental Borneo and Bali are, 

respectively, divided from Celebes and Lombok by a narrow belt 

known as “Wallace’s Line,” on the opposite sides of which the 

indigenous Mammalia are as widely divergent as in any two parts 

of the world. Wallace originated his theory of natural selection 

during these travels. 

Origin of Species.—In February 1855, staying at Sarawak in 
Borneo, he wrote an essay “On the Law Which Has Regulated the 
Introduction of New Species" (Ann. and Mag. Nat. Hist., 1855, 
p. 184), in which he stated: “Every species has come into exis- 
tence coincident both in time and space with a pre-existing closely- 
allied species." For three years, so he tells us, "the question of 
how changes of species could have been brought about was rarely 
out of my mind." Finally, in February 1858, during a severe at- 
tack of intermittent fever at Ternate, in the Moluccas, he began 
to think of Thomas R. Malthus’ Essay on Population (see MAL- 
THUS, THomas RoBERT), and, to use his own words, "there sud- 
denly flashed upon me the idea of the survival of the fittest.” The 
theory was thought out, drafted the same evening, written out in 
full in the two succeeding evenings, and sent to Darwin by the 
next post. Darwin in England at once recognized his own theory 
in the manuscript essay sent by the young and almost unknown 
naturalist in the tropics, then a stranger to him, “I never saw a 
more striking coincidence," he wrote to Sir Charles Lyell (q.v.), 
on the very day, June 18, when he received the paper: “if Wal- 
lace had my manuscript sketch written out in 1842, he could not 
have made a better short abstract! Even his terms now stand as 
heads of my chapters.” 

Under the advice of Lyell and Sir Joseph Hooker (g.v.), the 
essay was read, together with an abstract of Darwin’s own views, 
as a joint paper at the Linnean Society on July 1, 1858, The title 
of Wallace’s section was “On the Tendency of Varieties to Depart 
Indefinitely from the Original Type." The “struggle for exis- 
tence,” the rate of multiplication of animals, and the dependence 
of their average numbers upon food supply are very clearly dem- 
onstrated, and the following conclusion was reached: “Those that 
prolong their existence can only be the most perfect in health and 
vigour; .. . the weakest and least perfectly organized must always 
succumb.” 

The difference between Lamarck’s theory (see LAMARCKISM) 
and natural selection is very clearly pointed out. "The powerful 
retractile talons of the falcon and the cat tribes have not been pro- 
duced or increased by the volition of those animals; but among 
the different varieties which occurred in the earlier and less highly 
organized forms of these groups, those always survived longest 
which had the greatest facilities for seizing their prey. Neither 
did the giraffe acquire its long neck by desiring to reach the foliage 
of more lofty shrubs, and constantly stretching its neck for the 
purpose, but because any varieties which occurred among its ante- 
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types with a longer neck than usual at once secured a fresh range 
of pasture over the same ground as their shorter-necked compan- 
ions, and on the first scarcity of food were thereby enabled to out- 
live them.” Wallace also alluded to the resemblance of animals, 
and more especially of insects, to their surroundings, and pointed 
out that “those races having colours best adapted to concealment 
from their enemies would inevitably survive the longest.” 

Natural Selection.—In 1870 Wallace’s two essays, written at 
Sarawak and Ternate, were published with others as a volume, 
Contributions to the Theory of Natural Selection. In this and 
other works, Wallace differed from Darwin on certain points. 
Thus, the two concluding essays contend that man has not, like 
the other animals, been produced by the unaided operation of 
natural selection but that other forces have also been in opera- 
tion. Here may be seen the influence of Wallace’s convictions on 
the subject of spiritualism. He expressed his dissatisfaction with 
the hypothesis of "sexual selection” by which Darwin sought to 
explain the conspicuous characters displayed during the courtship 
of animals. The expression of his opinion on both these points of 
divergence from Darwin will be found in Wallace’s Darwinism 
(1889). 

Darwin died before the controversy upon the possibility of the 
hereditary transmission of acquired characters arose over the 
writings of August Weismann (q.v.), but Wallace freely accepted 
the general results of the German zoologist's teaching and in 
Darwinism presented a complete theory of the causes of evolution 
unmixed with any trace of Lamarck's use or disuse of inheritance, 
or the comte de Buffon’s hereditary effect of the direct influence 
of surroundings. Tropical Nature and Other Essays appeared in 
1878 and was later republished combined with the 1871 Essays. 
His Geographical Distribution of Animals appeared in 1876, and 
Island Life, a supplement to it, in 1880. 

Miscellaneous Works.—Wallace published Miracles and Mod- 
ern Spiritualism in 1875 (new ed., 1896), in which he gives the ex- 
perimental reasons for his beliefs, which were in no way connected 
with revealed religion. In 1882 he published Land Nationalization, 
in which he argued the necessity of state ownership of land, a 
principle he had originated long before the appearance of Henry 
George's work. In Forty-five Years of Registration Statistics 
(1885) he maintained that vaccination was useless and dangerous. 
Wallace also published an account of what he held to be the great- 
est discoveries as well as the failures of the 19th century, The 
Wonderful Century (1898; new ed., 1903). His later works in- 
clude Studies, Scientific and Social (1900), Man's Place in the 
Universe (1903), The World and Life (1910), and Social Envi- 
ronment and Moral Progress (1912), He published his autobiog- 
raphy, My Life, in 1905 (new ed., 1908). Possessed of a bold and 
original mind, he was apparently attracted rather than repelled by 
the unpopularity of a subject. 

In 1910 Wallace received the Order of Merit. 
Broadstone, Dorset, on Noy. 7, 1913. 

BrBLrocRAPHY.—G. de Beer (ed.), Evolution by Natural Selection: 
Darwin and Wallace (1958) ; J. Marchant, A. R. Wallace: Letters and 
Reminiscences, 2 vol. (1916); L. T. Hogben, A. R. Wallace (1918); 
B. Petronijevic, C. Darwin and A. R. Wallace, “Extrait d'Isis" (1925). 

WALLACE, (RICHARD HORATIO) EDGAR (1875- 
1932), English novelist, playwright, and journalist, remembered 
as a writer of detective stories for which the name "thriller" might 
have been invented. His plots are often complex, though clear in 
outline, and are known for the exciting climaxes that punctuate 
and invariably end his books. His output—175 books, 15 plays, 
and countless articles and review sketches—was prodigious, and 
his speed of work so great as to be the subject of humour. 

Born at Greenwich, London, on April 1, 1875, the illegitimate 
son of an actor (Richard Horatio Edgar) and an actress, Edgar 
Wallace was adopted as a baby by a Billingsgate fish porter. His 
first job was as a newsboy in Ludgate Circus, London, where a 
plaque commemorates him. Leaving school at 12, he worked as 
printer's boy, in a shoe shop, in a factory, as cook on a Grimsby 
trawler, as a deliveryman, as a builder's labourer, etc., until at 
18 he joined the army. While serving in the South African War. 
he became a reporter. He returned to England and in 1905 wrote 


He died at 
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his first success, The Four Just Men, As well as detective 
he wrote books on Africa, with a colonial administrator 
(Sanders of the River, 1911; etc.). A racehorse owner, 
wrote novels with a background of racing. Perhaps his 
successes were the novels The Crimson Circle (1922), The 
Squad (1928), and The Terror (1930), and the plays The 
(1926), The Calendar (1930), and On the Spot (1931). 
work was part authorship of the film King Kong, finished 
before his death in Hollywood, on Feb. 10, 1932. 

See M. Lane, Edgar Wallace (1938). (P. W.F 

WALLACE, HENRY AGARD (1888-1965), 33rd 
president of the United States, was born in Adair County] 
Oct. 7, 1888. After graduating from Iowa State College, Am 
in 1910, he joined the staff of Wallace’s Farmer. This magai 
had been founded by his grandfather and was later edited by 
father, who served as secretary of agriculture under Presi 
Harding and President Coolidge. Wallace studied farm 
produced the first corn-hog ratio charts, and forecast the 
price collapse of 1920. His experiments with higher yielding 
strains resulted in major advances in plant genetics. : 

Wallace, formerly a Republican, shifted to the Democratic Par 
in 1928 and edited Wallace's Farmer and Iowa Homestead | 
1929 to 1933. As secretary of agriculture under Pres, Frankli 
Roosevelt from 1933 to 1940, he helped formulate and adi 
the New Deal legislation p 
to conserve the soil, store 
serves, control production, @ 
raise farm prices. 

In 1940 Wallace was Presid 
Roosevelt's choice for wi 
president, As vice-president, 
became Roosevelt’s goodwill a 
bassador in Latin America 4 
also traveled in the Far E 
During World War II he ass 
many emergency duties in add 
tion to the vice-presidenc 
ter being passed over for renom 
nation as vice-president in 
Wallace became secretary” 
commerce in 1945 and coni 
in that position under Pres, 
S, Truman. But his plans f 
vitalizing the department 
overshadowed by his criticisms of the Truman administration 
“get tough" policy with the Soviet Union and his warnings again 
getting into an atom bomb race with the Russians. 

Wallace left the Truman Cabinet in 1946 and became editori 
the liberal weekly The New Republic. He resigned late in 194 
become the Progressive Party candidate for president. He cam 
paigned for closer cooperation with the U.S.S.R.; urged that # 
United Nations administer all foreign aid; favoured reducti 
of armaments; and opposed universal military training. He 
more than one million popular votes but no electoral votes. 
he broke with the Progressive Party and returned to private i 
He died on Nov. 18, 1965, in Danbury, Conn. 

Wallace was a prolific writer. His best-known works are 
Million Jobs (1945), which called for governmental action to 
plement private enterprise; The Century of the Common MU 
(1943) ; America Must Choose (1934); and The Long Look Ahea 
(1960). 

BrauiocraPuy—Russell Lord, The Wallaces of Iowa (1947) ; Karl 
Schmidt, Henry A. Wallace: Quixotic Crusade, 1948 (1960); 
McDougall, Gideon's Army, 3 vol. (1965). (T. Ss: 

WALLACE, LEWIS (Lew) (1827-1905), U.S. army. 
ficer, wrote the historical romance Ben Hur. He was bo 
Brookville, Ind., April 10, 1827. He left his Indianapolis 
practice to recruit volunteers for the Mexican War and serve 
1846-47. In the Civil War he served with the Union forces 85 
attained the rank of major general of volunteers. He serv 
president of the courts of inquiry that investigated the conduct? 
Gen. D. C. Buell and condemned Henry Wirz, commander of t 
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Confederate prison at Andersonville, Ga. He was also a member 
of the court that tried the persons charged with conspiracy against 
Pres. Abraham Lincoln. He resigned from the Army in 1865 and 
resumed the practice of law. He was governor of New Mexico 
Territory (1878-81) and minister to Turkey (1881-85). He died 
at Crawfordsville, Ind., Feb. 15, 1905. 

His literary reputation rests upon three historical romances: 
The Fair God (1873), a story of the conquest of Mexico; Prince 
of India (1893), dealing with the Wandering Jew and the Byzan- 
tine Empire; and his greatest popular success, Ben Hur (1880), 
a tale of the coming of Christ, which was translated into several 
languages and made into a play and a motion picture (1927), re- 
made on spectacular scale (1959). Lew Wallace: an Autobiog- 
raphy was published in 1906. 

WALLACE, SIR RICHARD (1818-1890), English art col- 
lector and philanthropist whose name is perpetuated by the famous 
collection at Hertford House, Manchester Square, London, was 
born in London on June 21, 1818. A natural son of Viscount 
Beauchamp, later the 4th marquess of Hertford, and Agnes Jack- 
son, née Wallace, he was educated in Paris and, after the 3rd 
marquess’ death in 1842, acted as confidential secretary to the 
4th marquess, assisting him in the formation of his magnificent 
art collections. In 1870 Lord Hertford died, leaving Wallace 
heir to the bulk of his large fortune, his unentailed property and his 
entire art collections. The part of these collections that eventually 
went to form the celebrated museum at Hertford House owes its 
character to both men. Lord Hertford assembled most of the su- 
perb French 17th- and 18th-century furniture and minor arts, the 
old masters and the modern French paintings, to which Wallace 
added the armour and the medieval and Renaissance objects of 
art. In 1871 he was created a baronet for his services to the 
English community during the siege of Paris. He was a British 
commissioner at the Paris Exhibition of 1878 and also a trustee 
of the National Gallery, the National Portrait Gallery, and a gov- 
ernor of the National Gallery of Ireland, He sat in Parliament 
for Lisburn, Ire., from 1873 to 1885, when he retired to Paris, 
where he died on July 20, 1890, His wife, who died in 1897, 
bequeathed to the British nation those sections of the art collec- 
tions, then housed on the ground and first floors of Hertford House, 
which form the Wallace Collection, 

See General Guide to the Wallace Collection (1958). (F. J. B. W.) 

WALLACE, SIR WILLIAM (c. 1270-1305), the popular 
national hero of Scotland, was the chief inspiration of Scottish 
resistance to the English king Edward I, He was the second son 
of Sir Malcolm Wallace of Elderslie in Renfrewshire, a vassal of 
James, 5th steward of Scotland. His first appearance in history 
isin May 1297, when, with a band of followers, he attacked Lanark 
by night and killed the English sheriff. Joined by Sir William 
Douglas, “le Hardi,” Wallace next marched on Scone, drove out 
the English justiciar, and attacked the English garrisons between 
the Rivers Forth and Tay. The steward, Robert Bruce (after- 
ward King Robert I), and others now gathered an army, but it 
was forced to surrender at Irvine by Sir Henry de Percy and Sir 
Robert de Clifford (July 1297). Wallace, however, remained in 
action "with a large company in the Forest of Selkirk,” according 
to a contemporary report made to King Edward. He laid siege 
to Dundee but abandoned it to oppose, with Andrew de Moray, an 
English army that was advancing toward Stirling under John de 
Warenne, earl of Surrey. 

Surrey failed to bring Wallace to terms outside Stirling, and on 
the morning of Sept. 11, 1297, the English began to file across the 
harrow bridge over the Forth. Wallace and Moray, in a position 
northwest of the Abbey Craig, held back their troops till about 
half the English had crossed. They then attacked with such sud- 
den fury that almost all who had crossed were killed or driven 
into the river and drowned. Surrey, with the rest of his army, re- 
treated precipitately, having first destroyed the bridge, but the 
Scots crossed by a ford and pursued them. With only a small 
following, Surrey escaped to Berwick and York. For the moment 
Scotland was almost free of occupation. A letter long survived in 
which Moray and Wallace, writing from Haddington on Oct. 11, 
urged the Hanseatic towns of Hamburg and Lübeck to resume 
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trade with Scotland, now recovered by war from the power of the 
English. Moray, who had been wounded at Stirling Bridge, died 
soon afterward. Wallace now ravaged Northumberland and Cum- 
berland, burning Alnwick and besieging Carlisle. To the monks 
of Hexham, however, he granted special protection. 

On returning to Scotland (early December 1297), Wallace was 
knighted (it is not known by whom) and was elected or assumed 
the title of Guardian of the Kingdom. In the name of King John 
de Balliol, then a prisoner in London, he set himself to reorganize 
the army and regulate the affairs of the country. He seems to have 
acted wisely and vigorously and to have been supported by Bishop 
Robert Wishart of Glasgow, the steward’s brother Sir John Stew- 
art, Sir John Graham of Dundaff; Sir John Comyn “the Red,” 
Robert Bruce, and others. But some nobles, many of whom had 
English estates and hostages in Edward’s hands, were only luke- 
warm. Wallace’s position depended on the success of his military 
leadership. 

Early in 1298 Surrey returned and relieved the English-held 
castles of Roxburgh and Berwick but by Edward's orders advanced 
no farther. Edward himself crossed the Tweed on July 3 and 
moved toward Stirling with a strong force of heavy cavalry, a 
body of archers, and Irish and Welsh auxiliaries. Wallace re- 
treated slowly, wasting the country behind him. Edward, with his 
army half starved and mutinous, was on the point of retreat when, 
early on July 21 near Kirkliston, he learned that Wallace was 
awaiting him near Falkirk. He advanced and on the following day 
found Wallace on a carefully chosen sloping ground, his front 
protected by a small river. The English cavalry, having with some 
difficulty crossed the river and the marshy ground, launched re- 
peated charges on the four schiltroms (schiltrouns) of Wallace’s 
spearmen. They drove off the field the small body of Scottish 
horse under Comyn but made no impression on the schiltroms and 
suffered considerable loss. The archers, however, now advanced, 
and their deadly volleys soon broke up the spearmen’s ranks, and 
further cavalry charges turned them to flight. Thousands of the 
Scots were slain in the pursuit, and among the dead were Sir John 
Stewart and Sir John Graham. Wallace retired northward with 
the survivors, burning Stirling and Perth as he went; and Edward, 
unable to maintain his forces in Scotland, returned south, reach- 
ing Carlisle on Sept. 8. 

His military reputation ruined, Wallace resigned the Guardian- 
ship and was succeeded by Bruce and Comyn. There are indica- 
tions that he went to France in 1299 and thereafter acted as a 
solitary guerrilla leader, but from the autumn of 1299 nothing is 
known of his doings for more than four years. The resistance he 
had headed nevertheless continued until 1304. How much this was 
due to Wallace’s influence is uncertain; but he was the one leader 
to whom Edward would never offer any terms of capitulation, and 
whom he most persistently tried to capture. Wallace was at length 
arrested (Aug. 5, 1305) near Glasgow by Sir John Menteith, and, 
according to two early chroniclers, by treachery. He was carried 
to Dumbarton Castle and thence to London, having possibly been 
brought before King Edward on the way. On Aug. 23, 1305, he 
was indicted and condemned in Westminster Hall. There was no 
trial for he was declared a traitor to the king. This, since he had 
never sworn allegiance to Edward, he denied. The same day he 
was hanged, disembowelled, and finally beheaded and quartered at 
Smithfield. His head was set on London Bridge and his limbs ex- 
posed at Newcastle, Berwick, Stirling, and Perth. 

Wallace was unmarried and is not known to have left issue. 
There is no portrait of him and no contemporary description of 
his appearance. Many stories of him alleged to be “traditional” 
are traceable to a late 1 5th-century romance ascribed to one Henry 
the Minstrel or “Blind Harry,” but the most popular have no 
support in contemporary record and are important only as show- 
ing his firm hold on the imagination of his people. 

BisLrocmAPHY.—C. Rogers, The Book of Wallace, vol. ii (1889) ; 
A, F. Murison, Sir William Wallace (1898); J. Fergusson, William 
Wallace, Guardian of Scotland, rev. ed. (1948); G. W. S. Barrow, 
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WALLACH, OTTO (1847-1931), German organic chemist 
who was awarded the 1910 Nobel Prize for Chemistry for his work 
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on the structure of asoxy and alicyclic compounds, was born at 
Königsberg on March 27, 1847. He was attracted to chemistry 
by Friedrich Wohler at Géttingen and August Wilhelm von Hof- 
mann at Berlin and later became an assistant to Hermann Wichel- 
haus in Berlin and Friedrich August Kekulé von Stradonitz at 
Bonn. In 1889 he was appointed director of the Chemical Insti- 
tute, Göttingen, where he remained until his retirement in 1915. 
He died at Göttingen on Feb. 26, 1931. 

At Bonn, where Wallach taught pharmacy, he became interested 
in the structure of ethereal oils, such as camphene, citrene, carvene, 
eucalyptene, and related terpenes with the empirical formula 
CipHis. Many of these oils were thought at that time to be 
chemically distinct, since they: occurred in a variety of plants. 
Utilizing common reagents, such as hydrogen chloride and hydro- 
gen bromide, Wallach by 1895 had laid the foundations for under- 
standing the carbon skeleton of the terpenes and had characterized 
the structural differences among a number of similar compounds. 
He proved that many terpenes thought to be different were the 
same.. By 1901, 100 papers by Wallach had provided the basis 
for subsequent research on the structure of complex naturally oc- 
curring organic substances. His accuracy as an analyst was proved 
by the synthesis of molecules whose structure he had determined. 

(V. Bw.; X.) 

WALLACK, a famous family of British-U.S. actors and thea- 
tre managers. WILLIAM WALLACK, the founder of the family, was 
a leading player at Astley’s amphitheatre in London. HENRY 
Joun WaLLACK (1790-1870), his son, was born in London and 
appeared at Astley's at an early age. In 1819 he made his U.S. de- 
but in Baltimore, then returned to England and played the Covent 
Garden theatre for several years, returning to the U.S. in 1837 to 
manage the first Wallack's theatre. He died in New York in 1870. 

JAMES WiLLIAM WALLACK (1795-1864), second son of William 
and brother of Henry, was born in London, Aug. 24, 1795. Begin- 
ning his acting career in 1807 at the age of 12, he spent the next 
decade chiefly at the Drury Lane theatre in London. Between 
1818 and 1852 he crossed and recrossed the Atlantic, playing al- 
ternate engagements in London and New York. He became man- 
ager of the National theatre in New York in 1837 and remained 
there until the theatre burned two years later. For a time he man- 
aged Niblo's Gardens, and in 1852 took over Brougham's Lyceum, 
renaming it Wallack's. In 1861 he built another theatre at 13th 
and Broadway. He died on Dec. 25, 1864. 

JAMES WiLLIAM WALLACK II (1818-1873) was born in London 
on Feb. 24, 1818, the son of Henry John and nephew of James 
William. He played at the Covent Garden theatre under his 
father, and in 1837 he joined his uncle's company at the National 
theatre in New York, He was outstanding in tragedy and melo- 
drama. His best roles were Fagin, Macbeth, Richard III and lago. 
In 1865 he became a member of Wallack's Stock company, under 
his cousin Lester. He died near Aiken, S.C., on May 24, 1873. 

Lester WALLACK (1820-1888), christened JoHN JOHNSTONE 
WALLACK, an outstanding actor, playwright and manager of the 
19th century, was born in New York city on Jan. 1, 1820, the son 
of James William Wallack I. He made his first New York stage 
appearance in 1847 in Dion Boucicault's Used Up, and after several 
years of apprenticeship became an actor in his father's company. 
In 1861 he succeeded to the management of Wallack's theatre. 
His play Rosedale; or, The Rifle Ball was a considerable success 
in 1863. In 1882 he opened the New Wallack's theatre and until 
his retirement in 1887 managed both theatres. His productions 
were noted for their polish. A spectacular benefit was held in his 
honour in 1888, when Edwin Booth, Lawrence Barrett, Joseph 
Jefferson, Helena Modjeska and other stars performed Hamlet. 
Wallack died on Sept. 6, 1888, at his home near Stamford, Conn. 

His memoirs, Memories of Fifty Years, were published in 1889. 
(S. W. H.) 

WALLASEY, a municipal, county and parliamentary bor- 
ough, Cheshire, Eng., 20 mi. (32 km.) NW of Chester by road. 
Pop. (1961) 103,209. Area 9.2 sq.mi. (23.8 sqkm.). It covers 
the northeast tip of the Wirral peninsula, at the mouth of the 

Mersey River. A system of ferries connects it with Liverpool, 
for many of whose workers it is.a residential suburb. 


WALLACK—WALLENSTEIN 1 


The borough includes the seaside resort of New Brighton ab 
the whole of its water frontage (seven miles) is skirted bya pon. 
enade. Except in the south, where the borough adjoins Birkenheg 
docks, there is little industry, the area being almost entirely. | 
dential, The Church of St. Hilary, a foundation of the 10th cen. 
tury, was rebuilt in 1759 and again in 1858 after a fire. W, 
was incorporated in 1910, became a county borough in 1913, and 
a parliamentary borough in 1918. 

WALLA WALLA, a city of southeastern Washington, Us. 
120 mi. (193 km.) SW of Spokane; the seat of Walla Wali 
County. The name was the Indian place-name and means “place 
of many waters.” Marcus Whitman, a Congregational missionary, 
established a mission in the locality in 1836, which became a way, 
station on the Oregon Trail until Nov. 29, 1847, when Whitma, 
his wife, and several other members of the mission were mae 
sacred. In the succeeding Indian wars the site became a base 
military operations, and Ft. Walla Walla was begun in 1856, 4 
settlement developed around the fort, and in 1862 the town we 
laid out and incorporated. During the 1870s and early 18805jl 
was the largest city in the territory; bypassed by transcontinental | 
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railroads, it lost first place to Seattle by 1883 and fell behind Sp 
kane by 1890. Stock raising, grain growing, and pea canning (e ' 
tablished by 1932) are leading industries.  Branch-line railroad 
good highways, and excellent airport facilities make up for lacka 
mainline railroad service, Improvements on the nearby Columba 
and Snake rivers have expanded hydroelectric power and provide 
slack water for barge transport, Educational facilities includ 
Whitman College, a private college established in 1859, and Wall 
Walla College, a Seventh-day Adventist institution founded it 
1892 at College Place, a suburb. There is also a civic orchest 
and a little theatre group. For comparative population figures st 
table in WASHINGTON: Population. (H. J. DE) 
WALLENSTEIN, ALBRECHT EUSEBIUS WENZEL 
VON (1583-1634), a soldier and statesman who raised himsel 
from the minor Czech aristocracy to the rank of duke of Friedland 
and of Mecklenburg and who was twice generalissimo in the Holy 
Roman emperor's service before the downfall ensuing from his ame 
bition, He was born at Heřmanice in Bohemia, on Sept. 24, 158) 
into the Protestant family of Waldstein (Valdštejn). An orphan 
at the age of 13, he was brought up by an uncle, who sent hit 
to the Protestant grammar school at Goldberg in Silesia and, i 
1599, to the Protestant University of Altdorf. His “grand tout 
(1600-02) led him through Germany, France, and Italy. In Italy 
he attended lectures at Padua and Bologna and formed his taslt 
on Italian Baroque art and architecture. In 1604 he served hi j 
a Bohemian contingent against the Hungarians and ingratiat 
himself with the Habsburgs and with the Jesuits by his conversion 
to Catholicism (1606). His Jesuit confessor arranged his mir 
riage (1609) to an elderly widow, Lucretia NekSova, with imi 
mense estates in Moravia, which permitted him to live lavishly) 
especially after her death (1614). At his own expense he aide 
the future emperor Ferdinand II (g.v.) with a mercenary force iM 
the latter's war against Venice (1617). f , 
For the background to Wallenstein's subsequent life and achieit^ 
ments see THIRTY Years’ War. During the Bohemian rebel 
he remained loyal to Ferdinand; he always despised the politic i 
and military inefficiency of his noble compatriots, Though Uf 
rebels had confiscated his estates, he raised a regiment of horsti 
which played a conspicuous part in the campaigns of 1619-21 
Wallenstein profited immensely from Ferdinand’s victory. 
was appointed “governor of the kingdom of Bohemia” and W 
made partner of a syndicate that received the sole right for Bohe- 
mia, Moravia, and Austria of issuing coins at half the previous pit 
value (which he soon reduced to a third). With this debased coit 
age he bought up nearly 60 estates of the executed or banishee 
nobles, which, moreover, were granted to him at half the offic 
assessment. Holding all northeastern Bohemia, he was created # 
member of the Estate of Princes of the Empire (Sept. 7; 1628) 
prince of Friedland (March 12, 1624), and finally duke of Fe 
land with the right of coinage (June 13, 1625). " 
Wallenstein's second marriage (1623), to Isabella Kathan. 
daughter of Karl von Harrach, stabilized the cooperation of the 
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richest man in the emperor’s dominions with the emperor’s most 
influential counselor; but Karl von Harrach died in 1628. 

The outbreak of the Danish War gave Wallenstein his great op- 
portunity. Ferdinand, mortified by his dependence on the Catholic 
League under Duke Maximilian I (q.v.) of Bavaria, readily agreed 
to Wallenstein’s proposal to raise an independent imperial army 
of 24,000 men, without charges upon the imperial treasury: Hans 
de Witte, Wallenstein’s financial agent, was to advance the ready 
cash for equipment and pay to be reimbursed by taxes and tributes 
from the conquered districts. On this basis, Wallenstein was on 
April 7, 1625, appointed ‘‘capo of all imperial forces in the Holy 
Roman Empire and Low Countries,” with Gen. Johann von Al- 
dringen as his deputy. By advancing money to his colonels for 
enlisting their regiments, Wallenstein bound the officers to his 
person, His duchy of Friedland was turned into a huge centre of 
armaments and supply services. The defeat of Ernst, Graf von 
Mansfeld (q.v.) near Dessau was the new army’s first success 
(April 25, 1626), but Wallenstein was reproached for letting 
Mansfeld escape and tendered his resignation. Only an extension 
of his powers (including the appointment of officers in his own 
name) and the permission to increase the army to 70,000 men 
caused him to stay. He was instrumental in forcing the Peace of 
Pressburg (Pozsony; December 1626) on the Hungarian leader 
Gabriel Bethlen (q.v.), ejected the Danes from Silesia (July 1627), 
and, in conjunction with Tilly (g.v.), conquered Mecklenburg, 
Holstein, Schleswig, and the whole of continental Denmark. In 
lieu of repayment of his expenses, he obtained not only the Silesian 
principality of Sagan (Sept. 1, 1627) but also the pawn of the 
duchy of Mecklenburg (Jan. 26, 1628), When, subsequently, on 
June 16, 1629, he was given Mecklenburg as a hereditary imperial 
fief, he had reached the zenith of his career. 

Promotion to the place of the former dukes of Mecklenburg 
(outlawed for their support of Denmark) changed Wallenstein’s 
whole outlook, He ceased to be a servant of the House of Habs- 
burg and began to pursue an independent policy. His new con- 
ception of international affairs was strengthened by his first ac- 
quaintance, during the Danish War, with sea trade and sea power. 
He obtained appointment as “general of the Imperial Armada and 
of the North and Baltic seas” (April 1628) and planned a great 
trading company, comprising the emperor, Spain, and the Hanse- 
atic towns, to cut out the Dutch and English carrying trade; but 
this scheme collapsed when his general Arnim (q.v.) failed to con- 
quer Stralsund, which would have been a first-rate naval base. 
Even so, Wallenstein had'so far diverged from the Catholicizing 
tendencies of Ferdinand II and from his own previous desire to 
make Ferdinand the supreme ruler of Germany that he entered 
into political and economic discussions with his Protestant neigh- 
bours, Brandenburg, Pomerania, and the Hanseatic towns, advised 
Ferdinand to grant Denmark easy peace terms, and strongly dis- 
approved of Ferdinand’s Edict of Restitution (1629). 

The failure before Stralsund gave the German princes a pretext 
for dealing their long-prepared blow against the emperor, osten- 
sibly by attacking Wallenstein. Their main grievance was the 
creation of an imperial army, which had not existed since Caro- 
lingian times and was to be the means of establishing imperial 
autocracy. The Electoral Diet at Regensburg (July-August 1630) 
threatened the emperor with the combined opposition of the Cath- 
olic and Protestant princes under French leadership and with re- 
fusal to elect his son Ferdinand III (g.v.) as king of the Romans, 
9r prospective successor to him, unless Wallenstein was dismissed 
and the army virtually disbanded. On Aug. 13, 1630, Ferdinand 
II dismissed his generalissimo. 

Thenceforward Wallenstein was determined to wreak vengeance 
both on Ferdinand and on Maximilian of Bavaria. From Novem- 
ber 1630 he was treating with Gustavus II (g.v.), king of 
Sweden. Gustavus seems to have been willing to cooperate with 
the army that Wallenstein promised to raise at his own expense, 
to appoint him viceroy of the Habsburg dominions, and to sup- 
Port his election as king of Bohemia; but he refused to put a 
Swedish corps under his command, Intercepted letters apprised 
€ imperial court of these negotiations; but after the Swedish vic- 
tory over Tilly at Breitenfeld (Sept. 17, 1631), the emperor had to 
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offer Wallenstein once more the supreme command. Wallenstein 
merely promised to provide an army of 40,000 men within three 
months; but as the army was useless without its generalissimo, 
Ferdinand eventually conceded Wallenstein’s exorbitant claims 
(April 16, 1632), granting him absolute command over all im- 
perial troops (whose officers were to be appointed by him), au- 
thorizing him to enter into negotiations with Saxony, allowing him 
first claim on all confiscations in the empire, and giving him the 
Silesian principality of Gross-Glogau in pawn for Mecklenburg 
(which Gustavus had restored to its former dukes). Having 
cleared Bohemia of the Saxons under Arnim within a few weeks, 
Wallenstein forced Gustavus out of Bavaria and Franconia by 
defensive strategy (July-September 1632) and, in order to de- 
tach the elector John George I from the Swedish alliance, occupied 
most of Saxony. 

The Battle of Liitzen (Nov. 16, 1632) was the final turning point 
in Wallenstein’s career. There he and Gustavus confronted one 
another, and Gustavus was killed. This event opened the way to 
an understanding with Saxony and Brandenburg, hitherto Sweden's 
reluctant allies; it also terminated Wallenstein’s indispensability 
to the emperor. Wallenstein meant to bring about the pacifica- 
tion of the empire, with himself as arbiter; for this he had to keep 
his army intact and under his control. 

From the emperor’s viewpoint, Wallenstein now became a rebel 
anda traitor. He quartered his army in Habsburg territory (Bohe- 
mia, Silesia, Austria); he did not move when the Swedes, having 
overrun Alsace, Franconia, Swabia, and Bavaria, crowned their 
success with the capture of the key fortress of Regensburg (No- 
vember 1633); and he refused to support the Spaniards in south- 
western Germany. He fought his last campaign in Silesia and 
Brandenburg (October 1633) for political purposes; że., in order 
to frighten Brandenburg out of the Swedish alliance. 

Simultaneously, Wallenstein conducted peace negotiations with 
Saxony, Brandenburg, Sweden, and France, making different and 
often contradictory offers to the various agents, Very soon he 
lost credit with allparties. Arnim, who negotiated on behalf of 
Saxony and Brandenburg, was especially disgusted with Wallen- 
stein's double dealing and became his bitterest opponent; the 
Swedish chancellor Axel Oxenstierna and Bernhard (q.v.) of 
Weimar correctly mistrusted Wallenstein's assurances that his 
generals would follow him; only the Bohemian emigrants, who any- 
way had no choice, pinned their hopes on their future king. 

In fact, Wallenstein, largely blinded by his belief in astrologi- 
cal prognostications, was completely mistaken about his generals. 
Loyalty or calculation kept the leading officers among them on the 
emperor's side: Ottavio Piccolomini, Matthias Gallas, Aldringen, 
Melchior von Hatzfeldt, and even Wallenstein's astrologer Gian 
Battista Zenno (or Seni) informed the court of Vienna of the 
progress of the conspiracy and secured the adherence of other 
officers. Wallenstein's brother-in-law Adam Tréka and the field 
marshals Christian von Ilow and Heinrich Holk were the only 
generals prepared to follow Wallenstein through thick and thin; 
but Holk died of the plague in September 1633. 

In January 1634 Wallenstein convoked about 50 generals and 
colonels in Pilsen to prepare his revolt. On Jan. 12 they pledged 
themselves to stand by him "so long as he remained in the em- 
peror's service"; but in the written declaration that they were 
made to sign on the same day this stipulation was omitted. Picco- 
lomini's report caused Ferdinand II to sign a letter patent (Jan. 
24) that deposed the generalissimo, replaced him by Gallas, am- 
nestied the signatories of the Pilsen declaration except Trčka and 
Ilow, and ordered the capture or liquidation of Wallenstein and 
his chief conspirators. 

A final volte-face of Wallenstein, who offered his resignation 
in return for considerable financial and territorial compensations, 
was disregarded in Vienna, as also was the second Pilsen declara- 
tion (Feb. 20, 1634), in which Wallenstein and 32 colonels af- 
firmed their loyalty to the emperor. At the same time Wallen- 
stein sent urgent messages to Arnim, to Bernhard of Weimar, and 
to the French ambassador (Manassés de Pas, marquis de Feu- 
quiéres), who, however, treated them dilatorily; When Prague 
declared for the emperor, Wallenstein left Pilsen for Eger, to 
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facilitate a conjunction with the Swedes and Saxons. There, on 
Feb. 25, 1634, he, Trčka, Ilow, and other officers were murdered 
by soldiers under the command of the Irish general Walter Butler 
and the Scots colonels Walter Leslie and John Gordon. An En- 
glish captain, Walter Devereux, ran his halberd through Wallen- 
stein, who, roused from sleep, asked in vain for quarter. 

See also references under “Wallenstein, Albrecht Eusebius 
Wenzel von” in the Index. 

Brsrrocrarpuy.—L, Ranke, Geschichte Wallensteins (1869) ; H. Hall- 
wich, Geschichte Wallensteins, 3 vol. (1910), Briefe und Akten sur 
Geschichte Wallensteins, 1630-34, 4 vol. (1912) ; H. von Srbik, Wallen- 
steins Ende (1920; 2nd ed. 1952); J. Pekat, Wallenstein, 1630-34, 
2 vol, Ger. trans. (1937); A. Ernstberger, Wallenstein als Volkswirt 
im Herzogtum Friedlands (1929), Hans de Witte (1934). (S.H. S) 

WALLER, EDMUND (1606-1687), English poet noted for 
his contribution to the development of the heroic couplet, was 
born on March 9, 1606, the eldest son of Robert Waller of Coleshill. 
Early in his childhood his father moved to Beaconsfield. Waller 
was educated at Eton and King’s College, Cambridge. He left 
without a degree, and it is believed that in 1621 he sat as a mem- 
ber for Agmondesham (Amersham) in the last Parliament of 
Jamesl. He represented Ilchester in 1624 and Chipping Wycombe 
in the first Parliament of Charles I. In 1631 he surreptitiously 
married a wealthy ward of the Court of Aldermen, for which he 
was tried by the Star Chamber and heavily fined. His wife died in 

1634, having borne him a son and a daughter. 

In 1640 Waller was once more M.P. for Amersham; later, 
in the Long Parliament, he represented St. Ives. He had hitherto 
supported the party of Pym, but he now joined the group of Falk- 
land and Hyde, moderates who became the Royalist Party as 
differences between the members of the Long Parliament increased. 
An extraordinary conspiracy against Parliament in support of the 
king, ill conceived and hopeless of execution, was halted when 
Waller and his friends were arrested in May 1643. The incident, 
known as “Waller’s Plot," damaged Waller's reputation greatly. 
He was accused of displaying a very mean poltroonery when he 
was apprehended and of confessing “whatever he had said, thought 
or seen, and all that he knew . . . or suspected of others.” In July 
he made an abject speech of recantation before the bar of the 
House of Commons. His life was spared, and he was committed 
to the Tower of London, whence, on paying a fine of £10,000, he 
was released and banished the realm in November 1643. He mar- 
tied Mary Bracey of Thame and went to Calais, later taking up 
residence in Rouen. 

In 1646 Waller traveled with John Evelyn in Switzerland and 
Italy. During the worst period of the exile he managed to “keep 
a table” for the Royalists in Paris, although he was forced to sell 
his wife's jewels to do so. At the close of 1651 the House of Com- 
mons revoked Waller's sentence of banishment, and he was al- 
lowed to return to Beaconsfield, where he lived very quietly until 
the Restoration. 

He entered the House of Commons again in 1661-as a member 
for Hastings, continuing in that position until his death. His sym- 
pathies were tolerant and kindly, and he constantly defended the 
Nonconformists. After the death of his wife in 1677, Waller re- 
tired to his house, Hall Barn, in Beaconsfield, where he died on 
Oct. 21, 1687. 

In 1645, during his exile, the Poems of Waller were published in 
London in three editions. Many of the lyrics had already been 
set to music by Henry Lawes when they were circulated in manu- 
script. In 1655 Waller published A Panegyric to My Lord Pro- 
tector, and a month or two later was made a commissioner for 
trade. His poem To the King, upon His Majesty's Happy Return 
appeared in 1660. Being challenged by Charles II to explain why 
this poem was inferior to the eulogy of Cromwell, the poet smartly 

replied, “Sir, we poets never succeed so well in writing truth as in 
fiction.” St. James’ Park was published in 1661. Waller's col- 
lection of his poetical works was produced in 1664, Instructions 
to a Painter in 1666, and Divine Poems in 1685. The final col- 
lection of his works is dated 1686, but posthumous additions were 


made in 1690. 
Waller's lyrics were 
with the exception of “ 


in his own time admired to excess, but, 
Go, Lovely Rose!” and one or two others, 
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they have greatly lost their charm. The range of his imagination 
was limited; his imagery is meagre and conventional. His po i 
larity among his contemporaries rested largely on what was 
a refreshing simplicity of language and smoothly flowing li 
His endless refining and polishing showed to best advantage in 
use of the serried couplet (g.v.), establishing a fashion that 
carried to its perfection by Dryden and Pope. ‘ 
For a critical edition of Waller's Poetical Works, see that edited, 
a careful bibliography, by G. Thorn-Drury, in 1893. (E. G.; X. 
WALLER, SIR WILLIAM (c. 1597-1668), English 
eral, was a leading parliamentary commander in the south du 
the English Civil War. He fought in the early campaigns of th 
Thirty Years’ War and was knighted in 1622 after taking part 
Sir Horace Vere's expedition to the Palatinate, Elected to the 
Long Parliament in 1640 as member for Andover, Hampshire, 
supported the parliamentary cause when the Civil War broke ou 
in 1642, He captured Portsmouth, Farnham Castle, Wincheste 
and Chichester and gained the nickname “William the Conquero 
In 1643, with the rank of major general, he operated in the so 
west around Gloucester and Bristol and in April captured Hei 
ford. Waller was then sent to oppose the advance of Sir Ralp 
Hopton and the Royalist Western Army but was defeated! 
Lansdown, near Bath (July 5), and after besieging the Ro 
in Devizes, Wiltshire, was completely defeated at Roundway Dow 
(July 13). A new army was raised for him in London and t 
home counties, but although he won with them a victory at Altor 
in Hampshire (December), and captured Arundel Castle (Janua 
1644), his forces were unreliable and resented campaigning ff 
from their homes. Waller, a general of the highest skill, “the be 
shifter and chooser of ground” on either side, was at his besti 
the head of a small, highly disciplined army. 
Though he stopped Hopton’s second advance on London by h 
victory at Cheriton, near Alresford in Hampshire (March 1644 
Waller was defeated by Charles I in the war of maneuver th 
ended with the action of Cropredy Bridge, near Banbury, Oxfo 
shire (June); his army also took part in the second Battl 
Newbury (October). By this time the confusion among the 
mentary armies had led to a demand for reform, and the ori 
suggestion (July 1644) for a New Model Army, which was fo 
in February 1645, came from Waller. He had already request 
to be relieved, and when the Self-Denying Ordinance, which | 
quired all members of Parliament to lay down their military col 
mands, was passed in April 1645, Walker’s military career end 
Henceforth he was a leader of the Presbyterians in Parliame 
opposing both the Independents and the army politicians; aft 
execution of Charles I, he supported the Presbyterian-Ro| 
opposition to the Commonwealth. He was several times M 
prisoned between 1648 and 1659. He promoted the final n 
tions for the restoration of Charles II and sat in the Conve 
Parliament (1660). Waller died on Sept. 19, 1668. . 
WALLINGFORD, a municipal borough in the Abin 
parliamentary division of Berkshire, Eng., on the Thames, 1471 
NW of Reading by road. Pop. (1961) 4,833. Area 1.2 § 
It is a residential town and a resort for Thames boating. 
the earliest times the ford was important and there are traces 
the earthworks which surrounded the town and which have Df 
attributed to Alfred the Great (c. 878). Traces of Bronze? 
occupation have also been found; there was a Romano-B i 
settlement, and the motte of the Norman castle can still be ide 
fied. Wallingford castle, one of the last to hold out for Charie 
was demolished during the Commonwealth. The Church 0 
Leonard retains pre-Conquest and Norman work. The brit 
built in the 19th century, incorporates parts of the 13th-cel 
bridge. Though burned by Sweyn in 1006, Wallingford 
most important borough in Berkshire at the time of the Dom 
survey. The town suffered greatly from the Black Death, anc 
decline was accelerated by the building, in the early 15th cent 
of two bridges near Abingdon, which diverted the main roa 
tween London and Gloucester from Wallingford. The 
charter, given by Henry II (1155), was confirmed and enlarg 
Henry III in 1267 and by Philip and Mary in 1557-58. The} 
erning charter until 1835 was that given by Charles II in 1663 
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WALLIS, JOHN (1616-1703), English mathematician whose 
contributions led to the growth of the calculus, was born at Ash- 
ford, Kent, on Nov. 23, 1616. In 1632 he entered Emmanuel Col- 
lege, Cambridge, where he distinguished himself in many branches 
of learning. He later gained a fellowship at Queens’ College, 
Cambridge. Ordained a priest in 1640, he shortly afterward ex- 
hibited his skill in an entirely different direction by deciphering a 
number of cryptic messages from Royalist partisans that had 
fallen into the hands of the Parliamentarians. Wallis was a prom- 
inent member of that body whose interest in the new experi- 
mental science led to the formation of the Royal Society in 1660, 
His interest in mathematics began in 1647, when a copy of William 
Oughtred’s Clavis mathematicae came into his hands. His com- 
plete mastery of this work gave unmistakable evidence of his 
mathematical talents. About this time, despite the fact that he 
had incurred the lasting hostility of the Parliamentarians by sign- 
ing the remonstrance opposing the king’s execution, Wallis was 
elected to the vacant Savilian professorship of geometry at Oxford 
in 1649. This appointment marked the beginning of a period of 
intense mathematical activity that lasted almost without inter- 
ruption until the closing years of his life. A chance perusal of 
the works of E. Torricelli, in which B. Cavalieri’s method of in- 
divisibles was freely used to effect the quadrature of certain curves, 
stimulated his interest in the age-old problem of the quadrature 
of the circle and led to the publication of his Arithmetica in- 
finitorum in 1655. In this work he extended Cavalieri’s law of 
quadrature to embrace negative and fractional exponents, and by 
a long, complicated logical sequence he established the relation: 

A 3y557TT991111... 

m 2446:6:8:8:101012 ... 
Sir Isaac Newton recorded that his work on the binomial theorem 
(q.v.) and on the calculus arose from a thorough study of Arith- 
metica infinitorum. 

In 1657 there appeared his Mathesis universalis, a somewhat 
elementary work whose chief value lies in its account of the de- 
velopment of notation. In 1657-58 Wallis was appointed Custos 
Archivorum to the University of Oxford. The appointment of a 
Cambridge man to this office did not meet with universal approval, 
and there were many who were ready to attribute Wallis’ rapid 
advancement to a decided inclination to trim his sails to the pre- 
vailing political winds, His Mechanica, sive tractatus de motu 
(three parts, 1670-71) refuted many of the errors regarding mo- 
tion that had persisted since Archimedes and gave a definite and 
Permanent meaning to many of the constantly occurring terms, 
such as force and momentum, 

Though he was approaching his 70th year, Wallis published in 
1685 his Treatise of Algebra, an important contribution to the 
study of equations. However, the historical section is of little 
value, since Wallis was never able to recognize the genius of the 
mathematicians on the continent. Against Descartes he was par- 
ticularly severe, Wallis’ life was embittered by a number of quar- 
Tels, of which the one with Hobbes was the most profitless (see 
Hossrs, Tuomas). He died at Oxford on Oct. 28, 1703. 

See J. F, Scott, The Mathematical Work of John Wallis, 1616-1703 
(2938); C. B. Boyer, The History of the Calculus and Its Conceptual 
evelopment (1959). (J. F. St.) 

WALLIS AND FUTUNA ISLANDS, a French overseas 
territory 186 mi, (300 km.) W of Samoa, comprises three vol- 
canic islands. Uvéa (Wallis) is low lying and surrounded by a 
coral reef; Futuna and Alofi are high and rugged. The climate of 
the territory is hot and damp, and its products include copra, taro, 
yams, and fish. The inhabitants are Polynesians, with some traces 
of Melanesian stock. Uvéa (5,381 [1961 est.] inhabitants in an 
nds of 29 sq.mi. [75 sq.km.]) sent emigrants to the New med 
ben to the Loyalty Islands. Futuna and Alofi have a Tar 

à of 35 sqmi. (92 sq.km.) and a population of 2,945. The 
noes of the territory is Mata-Utu, on Uvéa. The first European 
a ios the islands was the English navigator Samuel xe 
in 1959 In 1887 the islands became a French protectorate, an 
;. 739 they voted to remain joined to France, with representa- 

on in the French Parliament. (Hv. De.) 
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WALLOON LITERATURE. In that part of Belgium 
known as Wallonia (the provinces of Hainaut, Liège, Namur, 
Luxembourg, and the south of Brabant), the French language has 
established itself at the expense of the local Romance dialects 
(see FRENCH. LANGUAGE: History), also of Latin origin, known 
collectively as Walloon (wallon). Each of these dialects is lim- 
ited in extent; more or less marked nuances permit distinctions 
between one town and another, sometimes even between village 
and village. Some districts have contributed, and continue to con- 
tribute, more than others to the dialect literature. The Liége re- 
gion is especially important, but Namur, Hainaut, and the Ro- 
mance part of Brabant also merit attention. The contribution of 
the Walloon Ardennes is unquestionably the smallest, a surprising 
fact considering that the Ardennes have been relatively isolated for 
a long period, which should logically have favoured the dialect and 
its literary development. 

The origins of dialect literature in Wallonia are obscure. From 
the 9th to the 11th century Latin held sway in the abbeys, the 
only intellectual centres of the period. With the exception of 
the Cantiléne de Sainte Eulalie (c. 900), the first vernacular writ- 
ings date only from the middle of the 12th century. They are 
chiefly anonymous tracts, among which a work of considerable 
length stands out: the Poéme moral, consisting of nearly 4,000 
Alexandrines (see ALEXANDRINE VERSE). During the next three 
centuries Walloon literature is marked by the importance of its 
local chronicles and certain aspects of its religious drama. 

At the beginning of the 17th century, Wallonia—particularly 
the district of Liége—became conscious of the literary possi- 
bilities of dialect, and from then on the number of writings in- 
creased. An “Ode” in the Liége dialect appeared in 1620, and a 
"Sonnet Lidjwés” dates from 1622.  Pasquéyes (paskóyes, 
paskeilles) , poems describing the life of the people or incidents of 
local history, enjoyed a great vogue; one of the most interesting 
and typical is about the siege of Vienna (July 12-Sept. 12, 1683). 

Use of the patois broadened in the 18th century. The success 
of opéra comique at Liége persuaded some authors to write their 
librettos in dialect. Li Voyadje di T chaud fontaine (“The Journey 
to Chaudfontaine”; 1757), a very gay farce, was a triumph. Soon 
after, Li Lidjwés Egagi ("The Enlisted Liégeois") drew on local 
life for its action, while Les Hypocondres laughed at hypochon- 
driacs in the fashionable setting of Spa. A group was formed, 
known as the Théâtre Liégeois; their success was instantaneous 
and far reaching. In lyric poetry the cramignon (a type of song 
for dancing) and the Noéls (Christmas carols in dialogue form) 
adopted a genuine realism. A paskéye was published at Namur in 
1730, as was a burlesque sermon on female coquetry. Satiric, 
often trivial, songs were bandied about orally. For the most part 
they are anonymous, but some bear the names of the sergent de 
ville Jean Charles Benoit (d. 1784) or the abbé Grisard (d. 1796). 

The number of poets and other dialect writers increased dur- 
ing the 19th century. Charles Nicolas Simonon (1774-1847), of 
Liége, wrote the moving stanzas of *Li Cópareye" (the name of the 
clock of the cathedral of St. Lambert; 1822), François Bailleux 
(1817-66) his charming "Mareye," and Nicolas Defrécheux 
(1825-74) his famous “Leyiz-m’plorer” (“Let Me Weep”; 1854). 
The first two of these writers introduced sentiment into dialect 
literature, while to the third belongs the honour of being the first 
great Walloon lyric poet. An event of the utmost importance that 
occurred during the same period was the establishment at Liège, 
on Dec. 27, 1856, of the Société de Littérature Wallonne, which 
became a real regional academy with a considerable influence on 
both language and literature. From then on there was an increase 
in the number of poems, songs, plays, even translations into Wal- 
loon of such foreign authors as La Fontaine, Ovid, and Horace, 

The exceptional wealth of dialect literature emanating from 
Liége should not be allowed to obscure the contribution made dur- 
ing the 19th century by other parts of Belgium, which still remain 
active centres of dialect writing. In the 19th century, Namur 
could boast especially of Charles Wérotte (1795-1870) and Nico- 
las Bosret (1799-1875), the poet of the touching song “Bia 
Bouquet.” The works of J. B. Descamps, Adolphe Le Ray, 
Joseph Dufrasne, and others originated in Hainaut. Walloon Bra- 
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bant was the home of the truculent abbé Michel Renard (1829- 
1904), author of the epic-burlesque poem chronicling the adven- 
tures of the legendary Jean d’Nivelles (Djan d’Nivelles). 

By the end of the 19th century there were many writers work- 
ing in the Walloon dialects, lacking neither in range of styles nor 
in diversity of inspiration. Most of these authors, however, chose 
a rather doctrinaire realism to depict workaday existence and re- 
mained somewhat hidebound by social conventions. Poets in- 
cluded Joseph Vrindts (1855-1940), Martin Lejeune, Louis 
Lagauche, Lucien Maubeuge, Georges Willame (1863-1917), 
Marcel Launay (1890-1944), Jean Lejeune (1875-1945), Joseph 
Mignolet (1893- ), Gabrielle Bernard (1893— ), and, above 
all, Henri Simon (1856-1939), who sang of the working peasantry. 
Toussaint Brahy and Joseph Laubain (1877-1952) were notable 
songwriters. Successful playwrights included André Delchef 
(1834-1902), whose complicated plots recall the Frenchman E. 
Labiche, and Edouard Remouchamps (1836-1900), whose vaude- 
ville comedy in verse, Táti l'Périgui (“Tati the Hairdresser”; 
1885), marries powerful observation and great technical dexterity. 

Walloon literature, full of vitality although limited in its au- 
dience, has explored new paths in the 20th century. One of the 
most remarkable developments has been in the dialect studies 
undertaken by a whole army of scholars, including Jules Feller, 
Jean Wisimus, Georges Doutrepont (1868-1941), Jean Haust 
(1868-1946), Maurice Piron, the poets Louis Remacle (1910- 

) and Jean Guillaume (1918- ^ ), Léon Pirsoul (1873- 

), and Joseph Coppens (1896- ). Moreover, the literary 
possibilities of the dialect have been extended as a result of stan- 
dardizing the rules of spelling and grammar, as well as by attempts 
by Emile Lempereur and some other writers to renew the sources 
of inspiration. Alongside several veteran authors, such as the 
talented prose writer Joseph Calozet (1883— ) of Namur and 
Henri Pétrez of Hainaut, the younger generations try to achieve a 
strict unity of thought and technique. Among the poets the fol- 
lowing are to be noted: Franz Dewandelaer (1909-52), Robert 
Grafe (1896- ), Willy Bal (1916- ), Henri Collette (1905- 

), Marc de Burges (1922- ), Willy Félix (1925- ), Emile 
Gilliard (1928- ), Jean Guillaume, Marcel Hicter (1918- ), 
Emile Lempereur (1909- ), Albert Maquet (1922- ), Georges 
Smal (1928-  ), Léon Warnant (1919-  ), and Jenny d'Invérno 
(1926- ). Widely praised storytellers and novelists are Léon 
Mahy (d. 1965), Dieudonné Boverie, and Léon Maret (1896- 

), among many others. The dramatists are Francois Roland, 
Jules Evrard, Georges Charles (1901- ), Charles Henri Derache, 
Frangois Masset, and J. Rathmés. 

The work of dialect writers continues to be assisted by the long- 
established but ever active Société de Littérature Wallonne with 
its associations and publishing centres at Liège, Namur, Mons, La 
Louviére, Nivelles, and, outside Wallonia, Brussels. 

BibLrocnAPHY.—M. Wilmotte, Le Wallon: histoire et littérature des 
origines à la fin du XVIII‘ siècle (1893); O. Grojean, “La littérature 
wallonne," in E. Rossel (ed.), La Patrie belge (1830-1905) (1905); 
C. Defrécheux, "La littérature wallonne et le théatre wallon," La 
Pensée et l'âme belges, 1919-20 (1920); L. and P. Maréchal (eds.), 
Anthologie des poétes wallons namurois (1930) ; Rita Lejeune, Histoire 
sommaire de la littérature wallonne (1942); M. Piron (ed), Les 
Lettres wallonnes contemporaines (1944), Poétes wallons d'aujourd'hui 
(1961); E, Lempereur, Essai de catalogue d'une bibliothèque de lit- 
térature et de folklore wallons (1890-1947) (1948); M. Delbouille 
(ed.), Petite anthologie liégeoise: choix de textes wallons (XVII'-XX* 
siècle) (1950). See also the Bulletin (1858 et seq.) and Annuaire (1863 
et seq.) of the Société de Littérature Wallonne, Liège. 

(J.-E.-M.-G. D.) 

WALLPAPER. Wallpaper first came into general use in 
Europe during the last quarter of the 17th century, and the name 
“paper hangings” which was then given to the product is a sig- 
nificant indication of its real origins. In an English publication 

issued by John Houghton, fellow of the Royal society, in 1699, it 
is stated that in Surrey at that time paper hangings were some- 
times known as "Paper Tapistry," and this description aptly fitted 
what was, in fact, a practical and cheap substitute for the more 
costly decorative hangings favoured by the wealthy. It is inter- 
esting to note that even at this early date paper hangings were being 
sold in rolls, for Houghton refers to this as follows: “but there 
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are some other done by Rolls in long sheets of a thick Paper made 
for the Purpose whose sheets are pasted together to be so long 
the Height of a Room...” bobo 

It is often assumed that the Chinese were the inventors of wal, 
paper, but there is no evidence that wallpaper, as such, was n 
general use in the far east earlier than the time of its introduction 
to Europe. From the very beginning wallpaper was regarded a 
a cheap substitute for tapestry hangings, painted cloths, leather 
and wood paneling, and because it so closely imitated these aj | 
other forms of mural decoration its use was quickly established 
and its development assured. 

In discussing origins it should be borne in mind that wallpaper, 
so-called, was used on occasion soon after the introduction of 
papermaking to Europe during the latter part of the 15th century, 
It is known, for example, that the early letterpress printers were 
responsible for some of the decorated sheets found im situ and — 
dating from the early part of the 16th century, The remains of | 
one decorated sheet printed in the black printers' ink of the period 
was found in 1911 on the ceiling of the master's lodge at Christ's 
college, Cambridge. This proved to be the work of a printer, 
Hugo Goes of Beverley and York, who had used the back ofa 
proclamation of Henry VIII for the purpose. Another paper, of 
heraldic design, found adhering to the wattle and daub of a room 
at Besford court, Worcester, is known to have been printed about 
1550. Similar discoveries of the kind, all pointing to a capricious 
use of the printing press and to a tendency to widen its scope, 
are noted in a paper by Hilary Jenkinson in the Antiquaries’ Jour. 
nal, vol. 5, no. 3 (July 1925). These decorated sheets, printed 
by wood blocks, were readily acceptable as linings for boxes, 
chests and cupboards, and the use of such papers as hangings for 
walls was simply the outcome of expediency and human ingenuity, 

The distinction between the 16th- and 17th-century lining papers 
and the true wallpapers of the same period is an important one, 
The characteristic most typical of the latter is that the design 
should be capable of “repeat” when sheets were pasted in juxta 
position on the wall. The principle of repeating patterns was un 
derstood by textile printers as early as the 14th century, and the 
idea is probably of much earlier origin. ‘Throughout its long his 
tory wallpaper has been closely linked with textiles whether 
printed, painted, woven or embroidered. The Christ’s college, 
Cambridge, example (see above) is distinguished by a woodcut 
motif (a pomegranate) similar in’ character to those found in 
medieval velvet hangings of Italian origin; other papers belong 
ing to the Tudor period are printed with designs imitating the 
“black-work” embroidery to be seen in garments worn by personi 
of quality in the time of Elizabeth I. Contemporary with. these 
are the lining papers and the wallpapers containing some kind 
heraldic ornamentation. | 

It is difficult to establish which was the first European country 
to invent and use wallpaper. The claims of France, Germany am 
England each have some validity, and each is based on indisput 
ble grounds according to the nationality of the historian concemed 
It can be said with reasonable certainty, however, that the Engli sl 
and continental letterpress printers of the 16th century pla i 
an important part in developing an idea which had already beei 
anticipated in the production of the painted cloths and painted 
papers of a still earlier period. 

The sort of paper hangings available when their manufacture was 
in its infancy are enumerated in an advertisement published i 
Edward Butling, stationer of Southwark, London, about 1690 
(Bagford collection, British museum). Here it is stated 
Edward Butling “maketh and selleth all sorts of Hangings i 
Rooms in Lengths or in Sheets, Frosted or Plain: also a sort 0 
Paper in Imitation of Irish Stich and several other sorts, V^ 
Flock-work [see below] Wainscot, Marble, Damask. .." Itc? 
cludes by announcing that the business sells “all sorts of Stationaly 
wares.” It is understandable that the stationers should be 3557. 
ciated with the beginnings of wallpaper, but a link of even great 
significance is to be found in the London paper-hanging makers ` 
the late 17th century whose predecessors were leather gil (ol 
(makers, among other items, of decorated leather hangings 7. 
rooms) who turned over to the production of the cheaper hangin 
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made of paper as soon as the latter commodity was ayailable in 
sufficiently reliable quantity and quality. 

Flock Papers.—Pre-eminent among the earliest wallpapers 
were the flock papers which reproduced the rich texture of the 
medieval silk and velvet hangings. Flock papers were being made 
in England and France during the 17th century, and the Painters 
Stainers’ company in London claimed “flock-work” (cf. Butling 
advertisement, above) among their monopolies as early as 1626. 
The art of flocking on cloth was practised in the middle ages to 
make coarse cloth look finer than it was in fact, but its application 
to paper was not widely adopted until the latter part of the 17th 
century because the roughly made paper was not always tough 
enough to withstand the weight of the flock material. It is possi- 
ble that Samuel Pepys was referring to a flock paper when he used 
the term “counterfeit damask” to describe the hangings in his 
wife’s closet. The flock used in making these papers originally 
consisted of powdered wool, which was scattered over paper on 
which the design had previously been drawn, or printed in a slow- 
drying adhesive or varnish. (Most 18th-century encyclopaedias 
describe this process in detail, and a full description is also found 
in R. Dossie’s Handmaid to the Arts [1758] and J. Beckmann’s 
A History of Inventions and Discoveries, trans. by W. Johnston, 
4 vol. [1797].) Flock was sometimes used to enrich the already 
liberally decorated leather hangings, which were popular in Ger- 
many and the Netherlands throughout the first half of the 18th 
century. Flock papers formed a prominent part of the stock in 
trade of some of the earliest wallpaper makers and dealers in Lon- 
don, and have been a deservedly popular form of paper-hanging 
ever since, At one time they were known on the continent as pa- 
piers d'Angleterre, but toward the end of the 18th century the 
French surpassed the English in quality and design and the latter 
did not regain supremacy till the early part of the 19th century. 
Many important mansions in various parts of the world contain 
rooms hung with flock wallpaper, and manufacturers today, besides 
producing by improved processes flock papers for modern use, can 
at short notice meet demands for the replacement of originals that 
have been damaged or destroyed. 

Chinese Papers.—Contemporary with the flock papers were 
the painted Chinese papers which first began to arrive in Europe 
toward the end of the 17th century. They were generally de- 
scribed as “India” papers, the name "India" being applied to vari- 
0us goods and objets d'art originating in the far east which were 
brought over in ships of the Dutch, French and English East India 
Companies. Most of these papers were produced specially for the 
European market and were often made up in sets of 25 rolls, each 
12 ft, long by 4 ft. wide. The absence of repeat and the studied 
dissimilarity of detail as between one length and another gave 
them a unique quality which was much prized by those who pos- 
Sessed a room decorated and furnished in the fashionable oriental 
style, Because of their beauty and costliness a far larger number 
of original Chinese papers have survived the years than might be 
expected. They may be seen in museums and also in many of the 
larger houses throughout the world. In England particularly fine 
examples may be seen at Temple Newsam, Leeds; Nostell priory, 
Yorkshire; and Woburn abbey, Bedfordshire. The importation 
of Chinese Papers, as already mentioned, commenced during 
the late 17th century, and European wallpaper makers were quick 
to imitate them, though indifferently well for the most part. 
Man of the finest chinoiserie papers were produced by etched 
Plates or wood blocks, the colour being introduced by hand or 
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t The 18th century saw the development of wallpaper manufac- 
E far beyond the expectations of the early makers. It is true 
n ^t the first wallpapers justified themselves on the score of 
ovelty and cheapness and also because they so cleverly repro- 
gies appearance of more costly hangings; more significant 
m act that they made an irresistible appeal to the wealthy and 
tne eee sections of society both in England and on the con- 
craft, The early 18th-century makers, already experts in their 
tacts, Were in touch with persons of taste, and these valuable con: 
an dum Vided a necessary stimulus to the development of style 

“sign. The use of wallpaper by Horace Walpole at Straw- 


ag | 


berry Hill, Twickenham, and Madame de Pompadour's interest in 
Chinese and English wallpapers are cases in point. Wallpaper’s 
suitability proclaimed itself by its adaptability, its novelty and its 
delightful appearance, and the varied types that were obtainable— 
embossed papers, chintz patterns, flocks, satin grounds, stripes 
and verditer papers to mention but a few varieties—added still 
further to its popularity. 

Papier-Máché and “Long” Paper.—The 18th-century wall- 
paper maker, in England particularly, was a specialist in hanging 
his products to the best advantage, and many elaborate schemes of 
wallpaper decoration were devised and carried out by him, It is 
not generally known that he was also noted for his skill in making 
papier-máché. Thomas Mortimer states in The Universal Director 
(1763): “Most if not all [the paper-hanging makers] are also 
manufacturers of Papier Maché ornaments for Looking Glass and 
Picture Frames." The papier-máché side of the English wall- 
paper makers' business was of considerable importance, including 
elaborate ornaments for ceilings, cornices and moldings, all very 
necessary for the decoration of rooms. Count Friedrich von Kiel- 
mansegge, in his Diary of.a Journey to England in the Vears 1761— 
1762 (1902), writes, “To the ceilings papier maché has been added 
which looks like stucco, This material is said to be in general 
use in London and I should never have taken it for what it really 
is." Anact was passed in 1712 which imposed a duty of one penny 
(increased two years later to 13d.) on every square yard of paper 
“printed, painted or stained"—a very inconvenient measure for 
the paper stainer, entailing the presence in the works of the excise 
officer who had to stamp each sheet with an appropriate cipher. 
The tax persisted with little alteration until 1836. 

The manufacture of wallpaper in America began about 1750, and 
it is likely that it was introduced there by English craftsmen. 
At this time England was not only meeting domestic demand but 
exporting consignments to America and other parts of the world. 

From the middle of the 18th century onward great efforts were 
made to satisfy the growing demand for wallpaper, and all kinds 
of experiments were instituted to increase the volume of produc- 
tion. Thomas Fryer of London obtained a patent in 1764 for a 
new method of printing with engraved cylinders, and a London 
stationer, Jacob Bunnett, in 1486 claimed to have perfected a 
machine capable of printing “ten times as many pieces [of wall- 
paper] in as short a time as one piece is now printed by the com- 
mon method.” William Palmer, also of London, in 1829 patented 
a hand-operated mechanical block-printing device, etc. But inven- 
tive progress was hampered by the lack of a "continuous" sheet 
of paper, which was not produced by papermakers until 1801-07, 
when the Fourdrinier papermaking machine was perfected at Two 
Waters mill, Hertfordshire, by Henry and Sealy Fourdrinier. With 
“Jong” paper in plentiful supply and the principle of calico printing 
in mind, success was achieved at last by a Darwen, Lancaster, firm 
of calico printers, C. H. and E. Potter, who commenced the manu- 
facture of machine-printed wallpaper in 1840. English machine- 
printed papers were made in ever-increasing quantities from that 
date, but the production of hand-printed papers was never discon- 
tinued; in fact, the latter form an important range of present- 
day collections, 

Design.—Such is the broad outline of wallpaper’s history and 
origins; now a word about design. Because of its ephemerality 
and its acceptance as a substitute for more expensive hangings, 
wallpaper cannot have attracted the finest designers in the early 
stages of its appearance in Europe. But the middle of the 18th 
century saw the rise of a number of artists and craftsmen of 
international repute in this field of industrial art: Jean Papillon 
(1661-1723), wood engraver and paper stainer of Paris; John 
Baptist Jackson, printer in chiaroscuro of Battersea; John Sher- 
ringham of Chelsea (the Wedgwood of paper stainers); the Eck- 
hardt brothers, Francis Frederick and George, of Chelsea, makers 
of hand-painted silk hangings and etched wallpapers, whose busi- 
ness enjoyed royal patronage; and Jean Baptiste Réveillon of 
Paris, whose designs were superbly drawn and produced. Many 
wallpapers of this period, all made by hand, have survived, and 
many have a dignity and authority characteristic of this golden 
age of design. But French supremacy of design and execution 
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reached its zenith at the turn of the century and during the early 
part of the 19th century; at which period the flock papers and dis- 
temper-coloured papers of Réveillon and the panoramic decora- 
tions of Joseph Dufour and other Parisian makers were unique. 
By this time wallpaper was developing rather less commendable 
complications of design than the French panoramic or paysage 
types, and the moldings, columns, capitals and similar architec- 
tural themes which it now imitated even called for special experi- 
ence in hanging, especially in relation to the direction in which the 
light penetrated into the room. ^A large variety of hand-printed 
borders was available, and all kinds of finishes were used, such as 
embossing, varnishing or spangling with mica dust or metallic 
powders. 

The early 19th century saw the first experiments to perfect 
a reliable washable paper which involved the use of varnish or 
japan, gold size and turpentine and most likely detracted from 
the general appearance of the product. 

Overembellishment was a feature of those wallpapers which 
were to have a wide popular appeal, a factor which unfortunately 
persisted up to comparatively recent times. "The Gothic revival 
in England was responsible for some of the worst forms of wall- 
paper design which A. W. N. Pugin resolutely excluded from his pa- 
pers used in certain rooms in the new houses of parliament. Owen 
Jones, author of The Grammar of Ornament (1856), favoured 
a flat formality of design, and many of his wallpapers are severely 
conventional in character. William Morris’ wallpaper designs, 
printed by Jeffrey and Co., Islington, made their first appearance 
in 1862. The importance of 'this artist-craftsman in the history 
of paper hangings lies in his insistence on, and rediscovery of, good 
design and colour. His work and that of Walter Crane and their 
followers, both in England and elsewhere, brought a new appre- 
ciation of the possibilities of wallpaper. It was in the branches 
of machine production that a fresh stimulus was most needed, how- 
ever, and here the Morris traditions were neglected until the end 
of the century when they were revived on the European continent 
through the Jugend style and art nouveau. 

It has been said that nothing remarkable in wallpaper design was 
achieved after William Morris, but this, like most generalizations, 
is not entirely true. Many competent artists contributed to the 
variety and versatility of wallpaper during the 20th century, and in 
England men such d$ Walter Crane, C. F. A. Voysey and Heywood 
Sumner were still actively at work for the industry in its opening 
decade, The first half of the 20th century was notable for violent 
economic and social changes—World Wars I and II not only in- 
terrupted wallpaper production but forcibly introduced people 
to the meaning of austerity; hence those years were comparatively 
less eventful in the matter of wallpaper design than those of the 
preceding half-century. Yet during the period Edward Bawden, 
John Aldridge and Graham Sutherland were among those artists 
of international standing whose designs were put into production. 
Others came into prominence at the time of the British Wallpaper 
exhibition held in London in 1945. Perhaps the most remarkable 
and, from the design standpoint, regrettable feature about wall- 
paper is that manufacturers have always tried to produce some- 
thing for everybody’s taste instead of adopting smaller, more 
selective ranges of design. With the stimulus of the Festival of 
Britain in 1951 and other similar exhibitions to give new incentives, 
wallpaper design of the 1950s, like that of many articles in com- 
mon use, became influenced by the so-called contemporary trend 
which at least encouraged a more imaginative feeling for colour 
and pattern. This new appreciation of the value of colour and 
pattern became noticeable in many departments of interior deco- 
ration, and the simplicity of line characterizing the furniture per- 
haps led to the use of good pattern and colour in the background 
against which this furniture was to appear. In the mid-1950s 
there were signs that manufacturers were anxious to stimulate a 
new perception of colour and to provide opportunities for'the con- 

sideration of scale and proportion. The wallpaper collections iñ- 
cluded large-scale patterns suitable for schoolrooms, lecture halls, 
hotels and even places of entertainment: Some of these wall- 
papers, too large in repeat to be printed by machine, were being 
produced by screen printing, and these augmented wallpapers which 
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had already been so widely used for exhibition and general dil 
purposes. jn 
Outstanding among modern wallpaper designers have been 
Ben Rose, Marion Dorn, Donald K. Soderlund, John R. Deng i) 
and Irving Sherman in the United States; Elsbeth Kupferoth and 
Margret Hildebrand in Germany; Bent Karlby in Denmark; Stig 
Lindberg in Sweden; Robert and Roger Nicholsoh, Lucienne Day, 
etc., in England. i 

Wallpaper, along with many other commodities, came, during 
the 1950s, within the popular “do-it-yourself” movement whith 
swept the western world on both sides of the Atlantic and gave ney 
zest to the instinct for homemaking which the high cost’of skilled 
labour was checking. With the issue of detailed instructions 
demonstrations and films, manufacturers of wallpaper banished 
most of the drudgery associated with home decorating. 

Apart from the use and development of screen printing, the pro. 
duction of both hand- and machine-printed goods has undergone 
little material change for many years. Research in all branchesof 
manufacture is rigorously pursued, however, one result being the 
discovery of new finishes to enhance appearance and durability, 
In England the larger manufacturers’ productions comply with 
standards laid down by the British Standards institution (BS, 
1248/1954). 

See also INTERIOR DECORATION. 

BrsriocRAPHY.—Nancy' V. MacClelland, Historic ^ Wall-Papers 
(1924) ; A. V. Sugden and J. L. Edmondson, A History of English Wal- 
paper, 1509-1914 (1925) ; C. C. Oman, Catalogue of Wallpapers inthe 
Victoria and Albert Museum (1929) ; H. Clouzot and C. Follot, Histoirt 
du papier peint en France (1935); E. A. Entwisle, The Book of Wall 
paper (1954). (E. A. E) 

WALLSEND, a municipal (1901) and parliamentary (1918) 
borough of Northumberland, Eng., 4 mi. ENE of Newcastle o 
the north bank of the Tyne about 5 mi. from the North Sea: Pup 
(1961) 49,822. Area 5.3 sq.mi. Lying on the site of the Roman. 
military camp Segedunum at the eastern end of Hadrian's Wall 
(from which comes its name), it was an agricultural village "unti. 
the 16th century, when glassmaking and saltmaking were begun. 
By the end of the 18th century these had been superseded by ship 
building (from 1759), coal mining and marine engineering, Pats) 
ticularly steam turbines, which from 1894 were developed in Walls: 
end. The chemical trade grew up between 1854 and 1898 when the 
coal pits were flooded, and other industries include the making 
gangways, ropes, mining equipment, plywood and plastics. Thou 
forming with Newcastle (west) and Tynemouth (east) 12 mL. o 
unbroken industrial building along Tyneside, Wallsend possesses 
six parks and open spaces and a village green. if 

WALL STREET, a street in the southern or downtown seti 
tion of the borough of Manhattan in New York City on which (o 
nedr which) are concentrated the chief financial institutions ot i 
United States. It corresponds to the London financial district 
Threadneedle, Throgmorton, and Lombard streets, and is rivati 
only by that centre in its importance as an international mondi 
market. The street itself is narrow and short, extending 0 
about seven blocks from Broadway to the East River, and Uf 
financial houses occupy only the upper or western half 0 
street. The Wall Street financial district, however, extends 
eral blocks north and south of the street and also includes an 
west of Broadway. Even before the Civil War the street 
recognized as the financial capital of the country, and most 9 A 
major banking houses have sought to maintain headquarters the d 
amidst the offices of insurance companies, railway corporation 
steamship, iron, coal, and copper companies, and several hundi 
other large industrial corporations. 
listed on the New York Stock Exchange maintain at By 
fer office conveniently near. Besides the New York Stock il 
change there are in the neighbourhood the American Stock M 
change, Cotton Exchange, Cofíee Exchange, Metal Exchan 
Produce Exchange, and lesser exchanges. The district is the hea 
quarters of most brokerage firms. Private bankers are also 65 
lished in the street; the famous house of J, P. Morgan an^. 
formerly occupied a building at the corner of Wall and 
streets. T. 

Wall Street owes its name to Peter Stuyvesant, who m 165 


(4 
AES 


WALNUT 


as governor of the little Dutch settlement of New Amsterdam, 
ordered a. palisade built on the site to protect the town from 
feared invasions of the English. The last of the wall was removed 
in 1699, and both sides of the street were quickly built. up. The 
street was famous in the political life of the country after the 
Revolution, when, for a brief period, the governmental offices of 
the city, state, and nation were all located there. At the old Fed- 
eral Building, on the site of the present Subtreasury Building, 
George Washington in 1789 was first inaugurated president, and 
there the first United States Congress met. 

WALNUT, a tree of the genus Juglans, widely known through- 
out the world for the nuts and timber it produces. About 17 
species are recognized, though some intermediate forms, distin- 
guished only by their fruits, are difficult to classify. Among the 
noblest of all hardwoods, walnuts may live for several centuries 
and become huge trees from 100 to 150 ft. tall with trunk diam- 
eters of 4 to 6 ft. The leaf is compound, with leaflets (5 to 23, 
varying with the species) arranged pinnately. . The petalless flow- 
ers of both sexes—male in catkins and female in erect clusters— 
occur on the same tree. The fruit is technically a drupe, with a 
flesh (sometimes hairy) hull; the seed within, commonly called a 
nut (g.v.), has a hard, bony shell of varying thickness. 

While all walnuts furnish food for many kinds of wildlife, only 
a few provide palatable food for man, Walnut kernels are rich in 
oil (as much fat content as an equal weight of bacon) and high 
in food energy (almost as many calories as butter) and protein 
(almost as much as in a sirloin steak). The product of the Persian 
walnut is of greater importance as a food crop than that of any 
other nut tree outside the tropics, It and the eastern black wal- 
nut together furnish two of the world’s most valuable and popular 
woods, used in making furniture, veneer, and gunstocks, 

Persian Walnut.—The Persian, or English, walnut (J. regia) 
is a large-growing tree, attaining a height of more than 100 ft. 
and a trunk diameter of 5 or 6 ft. The bark is light to whitish 
in colour and very smooth while young, but it becomes gray and 
fissured with age. The leaves are glossy. yellowish green, with 
5.to 9 leaflets as a rule but sometimes as many as 11 or 13. The 
fruit is spherical, with a 4-in.-thick green hull when ripe. The 
seed has a straw-coloured shell, which, in varieties grown for 
market, is thin enough to be broken easily with light pressure. 

This walnut has been under cultivation for so many centuries 
and in so many countries that there is much uncertainty as to its 
exact place of origin and dates of introduction. One opinion is 
that the original home was in the mountains of western and north- 
ern China, Another view is that it was native throughout much 
of southeastern Europe, east to the Himalayas, and that it was 
carried from there to China, where it is cultivated to a wide ex- 
tent. It is little cultivated in Japan, although it has long been 
Brown there to some extent. 

Some authorities are uncertain that this walnut was in England 
before 1562, which appears to be the earliest date at which its 
presence there is definitely recorded. Others contend that it must 
have been taken there during the Roman occupation, A». 43 to 
410. During modern times, production in that country has been 
of slight importance, oR Mae, 

There is no certainty as to when this walnut was first taken to 
North America, although it is logically assumed to have been intro- 
duced by colonists during the 17th century. Environmental con- 
ditions in neither eastern nor southern regions of the United States 
are favourable for its commercial development. While there are 
many sites in the eastern states where the trees may grow well 
and bear good nuts with considerable regularity for several dec- 
Ades 9r even, in rare cases, a century Or longer, the great ma- 
uo of all that are planted perish before reaching bearing age. 
frocks from Europe, the U.S.S.R., and China have been tried many 

mes, only to fall short insofar as adaptability for commercial 
Production was concerned, There are scattered trees throughout 
E © general region between Long Island and Norfolk, Va., the 
ast and between Wisconsin and Arkansas farther west. — j 

Cultural methods of the Old World and New World differ radi- 
Re Y, in harmony with economic necessity. In some regions there 

* sizable orchards, but throughout most of Europe and Asia 
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planting is mainly in conjunction with other crops or along farm 
borders, highways, and about home grounds. The trees are often 
scattered about the fields in such manner that the landscape greatly 
resembles any typical pastoral view of eastern United States. 

The trees are-headed high—18 to 20. ft.—in order to develop 
maximum length of trunk and also that they may interfere as 
little as possible with other crops to which the land is devoted. 
Important production is not expected in less than:20 years from 
the time of planting. On the whole, production is mainly from 
seedling trees, although there have been many. grafted) trees in 
France since probably before 1800. When for any reason these 
high-headed trees are cut, if fairly sound, the long trunks have 
value for furniture making. 

On the Pacific coast the production and marketing of Persian 
walnuts is conducted most intensively. Established during the lat- 
ter half of the 19th century and later encouraged by state and fed- 
eral research agencies and motivated by a strongly organized co- 
operative, walnut growing there has been on:a plane rarely attained 
by any agricultural industry. 

Successful walnut production in California and the Pacific 
Northwest requires planting of well-chosen varieties; trees grafted 
on rootstocks of the same walnut species; deep and fertile soil; 
regular use of soil improvement crops; fertilization and irriga- 
tion as necessary; spraying or dusting to control insects-and dis- 
eases; heading the trees low so as to provide shade for the trunks 
and thus lessen the danger of sunscald and also to bring about 
full bearing in 10 to 12 years; harvesting the nuts as soon as the 
hulls have broken open or they can be removed by hand or me- 
chanical means; followed by washing and prompt hulling and dry- 
ing preferably by driers. The nuts are later graded as to type; 
size, and kernel development and bleached so as to bring all to a 
common bright, attractive color, All nuts that do not attain the 
required standard for sale "in-shell" are rated as “culls”; these 
are shelled and the good kernels are sold. In crop years of over- 
production a certain percentage of the total crop is set aside for 
foreign sale or is shelled for sale as kernels or for the production 
of oil. 

The leading varieties in order of importance are: Franquette, 
Payne, Hartley, Eureka, Placentia, Concord, and Mayette. 

In annual commercial production of walnuts, the United States 
leads followed by France, Italy, Turkey, Yugoslavia, China, India, 
Tran, and Syria. 

Other Species of Walnut.—The eastern black walnut (J. 
nigra) is the largest grower of the genus, and heights to 150 ft. 
and trunk diameters to 6 ft. were not unusual in the original virgin 
forests of the northeastern United States, Its native range in- 
cluded practically all regions where soil conditions were favour- 
able, from lower New England, southern Ontario, and southeast- 
ern Minnesota in the north to central parts of Georgia and the 
Gulf states, westward to San Antonio, Tex. It was most abun-, 
dant from the mountain valleys of western Pennsylvania, the Vir- 
ginias, and North Carolina, westward through the basin drained 
by the Ohio and Mississippi rivers to eastern Kansas and Nebraska, 

It is as a timber tree that this walnut is best known throughout 
the world. The value of its lumber, together with its beauty and 
nobility as an ornamental tree, so impressed the American. col- 
onists that it became one of the first New World introductions to 
be established in Europe; it is known to have been taken there 
during the 17th-century. The ease with which the wood could be 
worked, its freedom from warping and checking, and its lasting 
qualities when exposed to weather or in contact with soil led to 
its use in countless ways. Farm buildings, bridges, railroad ties, 
canoes, boats, and even ships were sometimes made of this wood. 
Because of the beauty of its grain, it is a great favourite in mak- 
ing furniture, pianos, organs, sewing machines, caskets, and many 
other products. From early times it has been the preferred wood. 
for making gunstocks in the: United States, 

The American Walnut Manufacturers Association of Chicago, 
Ill., launched a national campaign to stimulate walnut tree plant- 
ing about the entire country, wherever soil and economic condi- 
tions might appear favourable. 

Beginning with the first propagation of the Thomas variety in 
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Pennsylvania about 1880, this species began slowly to work its 
way into U.S. orcharding. By the 1950s hundreds of seedling 
black walnut trees had been topworked with scions from newer 
varieties. Varieties in the 1960s considered of greatest promise 
were: Adams, Creitz, Edras, Myers, Ohio, Snyder, Stabler, 
Stambaugh, Tasterite, Ten Eyck, Todd, and Wiard, 

Kernels of the black walnut are used in making ice cream, can- 
dies, and, to some extent, cookies and cakes. Together-with kernels 
of the butternut, a close relative and also indigenous to the east- 
ern United States, the kernels not only add body to such food 
products but retain their flavour during the cooking process to a 
remarkable degree. The sale of nuts and kernels in many parts 
of the country annually returns many thousands of dollars to rural 
communities. Commercial shelling of the nuts is mainly by large 
power-driven machines that not only crack the nuts but separate 
the kernels from the shells mechanically, 

The white walnut (J. cinerea), better known as butternut, is 
a beautiful tree that may attain a height of 75 to 100 ft. It 
is the most winter hardy of all native walnut species. Its range 
extends farther north than that of the black walnut and is from 
New Brunswick to Georgia, west to the Dakotas and Arkansas. 
The leaves have 11 to 19 leaflets. The bark is gray and deeply 
fissured. The heartwood is light chestnut brown with darker zones, 
while the sapwood is thin and white. Although the wood is soft 
and light in weight, it is used for furniture and interior trim. 

The fruits are borne in clusters of two to five. They are 13 to 
24 in. long. The nut is thick shelled, with four prominent and 
four less prominent irregular ridges, and is difficult to crack. The 
kernels, which have a very pleasing flavour, are used chiefly in 
making candies, cookies, and cakes. 

The Arizona black walnut (J. major) is a tree of medium size, 
reaching its maximum height at about 50 ft. and its greatest diam- 
eter of trunk at about 4 ft. It occurs at altitudes of 1,500 to 
6,000 ft. in alluvial plains and mountain valleys of Arizona and 
New Mexico, southward to Durango, Mex. Its leaves are some- 
times as much as a foot long and its leaflets typically 9 to 13 in 
number, although occasionally there are 17 or 19. The margins 
are distinctly serrate. The nut is edible but too small to be of 
value. The tree is seldom planted except in botanical gardens. 

The (southern) California black walnut (J. californica) is a 
peculiar tree in that it seldom develops a trunk more than a few 
feet high but puts out many branches from near the ground to 
form a rather bushy-appearing crown. Its maximum height is 
about 50 ft. The nut is too small to have economic value. The 
tree is planted very little. In dry calcareous soils, this species 
may be a shrub only a few feet high. 

The Hinds (northern California) black walnut (J. hindsi) is 
much the more valuable of the two species of Juglans indigenous 
to California. Its usual maximum height'is 50 to 60 ft. and its 
greatest trunk diameter about 3 ft. The tree is much used in 
roadside planting in northern California and as an ornamental 
both there and in northwestern Oregon. Hinds walnuts are about 
equal in size to those of eastern black, and to an important extent 
they are shelled and the kernels sold readily to confectioners. 

The wood of this walnut, although the grain is somewhat coarse, 
takes a high polish, and to the limited extent that trees are avail- 
able for cutting, the lumber is used in a manner similar to that of 
the eastern black and Persian walnuts. 

The heartnut or cordate walnut (J. cordiformis), a native of 
Japan, is a small or medium-sized tree, rarely attaining a height 
of more than 50 ft. or a trunk diameter greater than 2 ft. In 
moderately severe regions of the North Temperate Zone, it grows 
rapidly and tends to develop a broad-spreading, low crown with 
luxuriant foliage, considered by some as tropical in aspect. While 
it is normally precocious, and under favourable conditions may 
bear moderately for several decades, it is rarely prolific. It usu- 

ally has 13 to 15 leaflets per leaf and yields its fruits in clusters 
of 5 to 9. The nut is small, heartlike in shape, sharply pointed 
at the apex, flattened on the sides, and rounded at the base and 
grooved from the middle of the sides to the apex. Several va- 
rieties have been made available by U.S. nurserymen for limited 
use in garden planting. The best known of these are Bates, 
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Fodermaier, Lancaster, Stranger, Walters, and Wright. The Sie 
bold walnut (J. cordiformis ailanthifolia), a variant form of heart. 
nut, differing from it only in fruit, has been planted in the United 
States to about the same extent. Siebold walnuts are larger thay 
heartnuts, being from 1 to 2 in. long. They are roundish at the 
base and conical from below the middle to the apex. The shell 
is smooth to the hand but distinctly fissured; it is hard and di. 
cult to crack so as not to release the kernels except in particle, 
The kernel greatly resembles that of butternut in appearanc 
texture, and flavour, except that it is usually milder. The heart. 
nut and Siebold walnut both make very satisfactory ornamentals 
in the northeastern states, where growth and longevity are better 
than in the south. Neither has been found commercially profit. 
able in the United States, since the nuts do not compete wel 
with others on the market. Their most satisfactory use is a 
decorative trees and as producers of nuts for the home table 

The Texas black walnut (J. rupestris) is a shrubby or small 
growing tree, rarely attaining more than 30 ft. in height ora 
trunk diameter greater than 30 in. The leaf is 9 to 12 in, long 
and the leaflets 13 to 23 in number, slender and with finely serrate 
margins, The nut is small, roundish, thick-walled, and of little 
value, although the kernel is sweet. The tree commonly occus 
on limestone soils, especially along streams of western Texas, 
southwestern Oklahoma, and southeastern New Mexico, Wood 
from the largest stumps and butt log cuts makes a beautiful veneer 
and is much prized. 

BrsLi0GRAPHY.—AÀ. W. Witt, “Further Notes on Walnut Growing in 
England,” reprinted from the JI R. Hort. Soc., vol. lv, pt. 2 (1930); 
M. N. Wood, “Pollination and Blooming Habits of the Persian Walnut 
in California," Tech. Bull. 387, U.S. Dep. Agric. (1934) ; L. D, Batchelor, 
O. L. Braucher, and E. F. Serr, “Walnut Production in California,’ 
Circ. 364, Calif. Agric. Exp. Stn (1945) ; P. W. Miller, C, E. Schuster, 
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WALPOLE, HORACE (Horatio) (1717-1797), 4th earl o 
Orford, English man of letters, connoisseur, and collector, famous 
as a memorialist of his own times and as a letter writer, was bor 
in London on Sept. 24, 1717. He was the youngest of the six chil 
dren of Sir Robert Walpole, Ist earl of Orford (prime minister, 
1721-42), by his first wife, Catherine Shorter. " 

He was educated at Eton, where he formed the “Quadruple All 
ance" with Thomas Gray, the future poet, Richard West, and 
Thomas Ashton; and at King’s College, Cambridge. In 1739 he 
started on the Grand Tour, with Gray as his companion, and spent 


the greater part of two years in France and Italy. At Florence be 


made the acquaintance of Horace Mann, shortly to become tht 
British minister at the court of Tuscany, with whom he began 4 
correspondence that lasted un! 
Mann's death 45 years later. 
the spring of 1741 he and Gry 
had a violent quarrel and © 
turned to England by sepan 
routes, They were reconcile 
four years later. 

Walpole entered Parliament # 
member for the Cornish boro ; 
of Callington in 1741 and latt 
sat for Castle Rising and Ko 
Lynn in Norfolk. He never g 
ured prominently in Parliame? 
but attended the debates s 
larly until his retirement 1n 1 
and maintained an active me 
in political affairs to the ia! 
his life. In 1747 he establis i 
himself at the small villa call 
Strawberry Hill, close te E 
Thames at Twickenham, and 50 
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afterward reconstructed it in the Gothic style, making substantial 
additions to the fabric at intervals for many years. His father 
had obtained for him certain patent places under the crown, the 
duties of which were performed by deputy, and from these he drew 
a comfortable but not excessive income all his days. He amassed 
at Strawberry Hill a valuable library and a remarkable collection 
of works of art, several of which are now in the national galleries 
and museums. He also established a private press in his grounds 
and there printed many of his own works and those of his friends, 
notably Gray’s Odes of 1757. He succeeded to the family title and 
estates on the death of his nephew the 3rd earl of Orford in 1791 
but never took his place in the House of Lords owing to his age 
and infirmities. In spite of an outwardly fragile physique and 
frequent attacks of gout, he reached his 80th year; he died un- 
married at his house in Berkeley Square, London, on March 2, 
1797. 

The works that Walpole published during his lifetime were ex- 
tremely varied. Prominent among them was Anecdotes of Paint- 
ing in England (4 vol., 1762-71), based upon the materials col- 
lected by the engraver George Vertue (g.v.)—a genuinely valuable 
contribution to the history of British art. His historical and an- 
tiquarian tastes were responsible for Royal and Noble Authors 
(1758) and Historic Doubts upon the Life and Death of Rich- 
ard III (1768). He also produced a Gothic novel, The Castle of 
Otranto (1765), the forerunner of countless romances of mystery 
and horror, and an unexpectedly powerful tragedy in verse, The 
Mysterious Mother (1768), as well as essays, light verse, and 
other pieces. 

Walpole’s most important public writings, however, were in- 
tended for posthumous publication. He set down, for the enlight- 
enment of posterity, a record of the political events of his own 
time, of which the published portions extend from 1750 until 1783. 
This record, despite its undercurrents of personal prejudice, is on 
the whole accurate and has proved of considerable service to later 
historians. The Memoirs of the Last Ten Years of the Reign of 
George II was edited by Lord Holland in 1822; its successor, 
Memoirs of the Reign of King George III, was edited by Sir Denis 
Le Marchant in 1845 and reedited by G. F. Russell Barker in 1894; 
the last volumes of the series were reedited by A. Francis Steuart 
in 1910, under the title of The Last Journals of Horace Walpole. 
To these works should be added the few chapters of Reminiscences 
that were written in 1788 for the amusement of the Misses Berry 
ne first published in his Collected Works, edited by R. Berry, in 

98. 

Walpole's talents as a writer were best realized in the immense 
body of his private correspondence, He was perhaps the ablest 
and certainly the most assiduous letter writer in the English lan- 
guage, and his correspondence is in effect a vast panoramic sur- 
vey of the age in which he lived. His principal correspondents, 
in addition to Mann and Gray, were his Eton friends George 
Montagu and George Selwyn; the Rev. William Cole, the anti- 
quary; William Mason, the poet; his cousins Lord Hertford and 
Henry Seymour Conway; the countess of Upper Ossory; and the 
Misses Berry, the closest friends of his old age. 

See also references under “Walpole, Horace” in the Index. 

Bisriocnaeny.—The Letters were published at different dates. The 
edition ed. by Mrs, Paget Toynbee, 16 vol. (1903-05; 3 supplementary 
Vol. ed. by Paget Toynbee, 1918 and 1925), was ior long the fullest 
s is superseded by the Vale ed. by W. S. Lewis, of which the first 
Look, Were published in 1937 and which had reached vol. 34 in 1967. 
(1960) six Mellon Lectures, published under the title of Horace p 

sy 2s form an indispensable supplement to his great edition. 3 
w vj: phis of Walpole include those by Austin Dobson (4th d 
Rw D. M. Stuart, “English Men of Letters Series" (1927); an 
a W. Ketton-Cremer (3rd ed. 1964) ; also M. Paul Yvon’s monumental 
and te Walpole: La Vie d'un dilettante (1924). Among shorter studies 
end essays should be mentioned Macaulay’s brilliant but hostile essay 


bbe’, Edinburgh Review (1833). A. T. Hazen published valuable 
ibliographies of the Strawberry Hill Press (1942) and of Horace 
alpole's writings (1948). (R. W. K.-C.) 
WALPOLE, SIR HUGH SEYMOUR (1884-1941), En- 
Blish novelist, was a natural storyteller with a fine flow of words 
de romantic invention. He was born in Auckland, N.Z., on 
March 13, 1884, the elder son of the Rev. G. H. S. Walpole, later 


bishop of Edinburgh, and was educated at King’s School, Canter- 
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bury, Durham School, and Emmanuel College, Cambridge. After 
an unsuccessful attempt at schoolmastering (which produced Mr. 
Perrin and Mr. Traill, 1911), he settled down to write and in a 
career of ever increasing success published 42 novels and books 
of short stories, besides essays, criticism, and journalism. 

His main early successes were with stories of London life (such 
as Fortitude, 1913); of childhood (Jeremy, 1919; Jeremy and 
Hamlet, 1923; Jeremy at Crale, 1927); of life in a cathedral city 
(The Cathedral, 1922, and many others) ; and of the macabre (The 
Old Ladies, 1924; Portrait of a Man with Red Hair, 1925). He 
spent much of World War I in Russia, where he served with the 
Red Cross in Galicia and witnessed the first revolution of 1917. 
These experiences resulted in The Dark Forest (1916) and The 
Secret City (1919). In 1924 he settled in a cottage in Cumber- 
land, where he expressed his devotion to the countryside in a his- 
torical quatrology, Rogue Herries (1930) and its three sequels 
(Judith Paris, 1931; The Fortress, 1932; Vanessa, 1933). 

He was made a Commander of the British Empire in 1918 and 
knighted in 1937. His books brought him a large fortune, which 
he spent in helping younger and less fortunate writers and in 
amassing books and pictures. He died at his home near Keswick, 
Cumberland, on June 1, 1941. 

See R. Hart-Davis, Hugh Walpole: a Biography (1952). 

(R. C. H.-D.) 

WALPOLE, SIR ROBERT: see Orrorp, RosERT. WAL- 

POLE, Ist EARL OF. 
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WALRAS, LEON (1834-1910), French economist, was au- 
thor of a classical work on pure economics. He was born at 
Évreux in 1834, son of the economist Auguste Walras. After twice 
failing the entrance examination to the École Polytechnique in 
Paris for lack of adequate preparation in mathematics, he entered 
the École des Mines in 1854. In 1858 he was convinced by his 
father that he should pursue economics, and he obtained the chair 
of political economy in the faculty of law of the Academy of 
Lausanne, Switz, in 1870. His outstanding work, Éléments 
d'économie politique pure (1874-77; English trans. in 1954, from 
the ed. of 1926, by William Jaffe, titled Elements of Pure Eco- 
nomics), was a pioneering comprehensive application of mathe- 
matical analysis to the case of general economic equilibrium under 
a "regime of perfectly free competition"; that is, a conceptual 
solution of the problem of the equilibrium of prices, quantities of 
products, and the productive factors. In his other important pub- 
lications, Théorie mathématique de la richesse sociale (1883) and 
Etudes d'économie politique appliquée (1898), Walras presented 
reforms that he conceived to be necessary for the effective func- 
tioning of the system of free enterprise, notably land nationaliza- 
tion and modification of the gold standard. (J. DN.) 

WALRUS (Morse), a large, seallike mammal in some ways 
intermediate between the otaries (fur seals and sea lions) and the 
true seals, inhabiting the Arctic seas of Eurasia and America. The 
single species, Odobenus rosmarus, constitutes the family Odoben- 
idae; fossil forms are known from the Miocene Epoch. The males 
are much larger than the females, reaching a length of 10 or 11 ft. 
(more than 3 m.) and a weight of more than a ton, In both sexes 
the upper canine teeth form large tusks projecting downward from 
the mouth, the Pacific race having longer and more slender tusks 
than the Atlantic. The head is rounded, the eyes are small, and 
there are no such external ears as the fur seals have, The short, 
broad muzzle is covered with stiff, quill-like whiskers. The skin, 
which is thrown into deep folds over the shoulders, is covered with 
short, reddish hair, very scanty on old animals. 

Walruses, unlike true seals, can turn their hind limbs forward 
under the body when on land, The animals are sociable and live 
in groups. Young are born singly and remain with their mother 
for a year or more, a habit very different from that of most seals, 
Walruses usually frequent comparatively shallow water, and haul 
out on beaches and ice floes. They feed largely on clams, which 
they dig out of the seabed with their tusks and shovel into their 
mouths with their stiff whiskers. 

They are commercially valuable for the oil that can be extracted 
from their blubber, for their hides, and for their ivory tusks. See 
also CARNIVORE. (L. H. M.) 
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WALSALL, a county borough (1888) of Staffordshire, Eng., 6 
mi. E of Wolverhampton. Pop. (1961) 118,498. The old town 
stands on a ridge and is dominated by the 15th-century church of 
St. Matthew in the centre. On the northeast is a 90-ac. arboretum. 
Manufactures include leather goods, machine tools, chemicals, and 
aircraft parts. Coal, limestone, and ironstone are mined nearby. 
Queen Mary's School is a foundation of 1554; John Hough (1651- 
1743), president of Magdalen College, Oxford, and bishop of Ox- 
ford, Lichfield, and Worcester, was educated there. Sister Dora 
(Miss Pattison), the philanthropist, died there in 1878 and is com- 
memorated by a statue and stained glass window in St. Matthew’s. 
Walsall (Waleshale) was given in 996 to the church of Wolver- 
hampton. It was a royal manor in the time of Edward the Con- 
fessor, but later passed to the Bassets and the Beauchamps. Henry 
VIII gave it (1538) to Dudley, afterward duke of Northumber- 
land. Charters were granted by Henry II in 1159 and by Henry 
IV in 1399, Charles I (1627, which laid the foundations of munici- 
pal self-government), and Charles II (1674, by which the town 
was governed until 1835). The roll of mayors dates back to 1377 
and the first mention of a town clerk is in 1660, It had a merchant 
guild in 1390; in the 17th century it was known for its manufacture 
of iron goods and nails. Three annual fairs are held, two were 
granted in 1399, and the Tuesday market was granted in 1417 to 
Richard Beauchamp, earl of Warwick. Walsall was not repre- 
sented in Parliament till 1832; it returned one member until 1955 
when the borough was divided into two. The South Staffordshire 
Technical College and the West Midlands College of Education 
are located in Walsall which was enlarged on April 1, 1966 by the 
addition of most of Willenhall Urban District, 

WALSH, THOMAS JAMES (1859-1933), U.S. senator, in- 
vestigated and exposed the oil lease scandals of the Harding ad- 
ministration. Born at Two Rivers, Wis., June 12, 1859, he at- 
tended the local schools, taught for several years, and in 1884 
received a law degree at the University of Wisconsin. He prac- 
tised law for a time in Dakota Territory, but in 1890 he settled in 
Helena, Mont., where he soon became the state’s leading attorney. 

Largely because of the opposition of the “copper interests,” he 
was defeated for the House of Representatives in 1906 and for the 
Senate in 1910. Elected to the Senate in 1912, he was regularly 
reelected for the remainer of his life. In debate he was devas- 
tating and persuasive, and he took the liberal side of practically 
every public question. He led in securing the confirmation of 
Louis D. Brandeis as associate justice of the Supreme Court and 
in the fight to unseat Sen. Truman H. Newberry of Michigan who 
was charged with having engaged in corrupt practices to win elec- 
tion. As chairman of a Senate Subcommittee to investigate the 
government oil leases, he spent 18 months in quiet preparation and 
then adduced evidence on examination of witnesses that a Cabinet 
member had accepted a bribe (see further Orr. RESERVES SCANDAL 
[U.S.]). In 1924 and 1932 he served as the Democratic National 
Convention permanent chairman. Franklin D. Roosevelt desig- 
nated him attorney general; Walsh died on March 2, 1933, two 
days before Roosevelt's inauguration, 

See Mark Sullivan, Our Times, VI, 277-284 (1936). (C. O. J.) 

WALSINGHAM, SIR FRANCIS (c. 1532-1590), En- 

glish statesman, principal secretary to Queen Elizabeth I from 
1573 to 1590, was a skilled diplomat whose knowledge of lan- 
guages and capacity to organize espionage kept him well informed 
on contemporary international politics. A strong Puritan who 
regularly urged that England should ally itself with Protestant ` 
against Catholic powers, he was responsible for the uncovering of 
various dangerous conspiracies, including that of Anthony Babing- 
ton, which brought Mary Stuart, queen of the Scots, to the block. 
Walsingham was born in about 1532, probably at Footscray in 
Kent, the only son of William Walsingham (d. 1534), a lawyer 
who by Henry VIII's favour had been appointed common serjeant 
of London in 1526. Educated at King's College, Cambridge 
(1548-50/51), a hotbed of Protestantism, he traveled abroad be- 
fore being admitted at Gray’s Inn in 1552. During the reign 
(1553-58) of Mary I he was again abroad; partly, no doubt, as 
an exile for religion but also probably in order to study Roman 
civil law at Padua, where he was consilarius (an elected repre- 
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sentative) for the English students from December 1555 to Api 
1556. 

Returning to England soon after the accession of Queen Eli. 
beth, Walsingham first sat in Parliament as a member for Banbury 
in 1563. William Cecil (later Baron Burghley), the princin 
secretary, soon discovered his ability, and from 1568 to 1570 he 
was employed to obtain information on the activities of foreign 
spies in London. The conspirator Roberto Ridolfi was tq. 
mitted to his custody for interrogation for a few weeks in 1569, 
Sent in August 1570 as a special envoy to the French court, Wa 
singham was designated permanent ambassador in Paris a month 
later. His main task was to establish an alliance with France in 
order that England might better be able to control the threat or 
extent of French intervention in the Netherlands and as a support 
for the impending and inevitable conflict with Spain. The ego. 
tiations were at first connected with the proposal for a marriage 
between Elizabeth and King Charles IX’s brother Henri, du 
d'Anjou (later King Henry III). But neither party was willing 
to compromise in religious practice, and Walsingham eventual 
realized that the queen had no serious intention of marrying Anjou 
Negotiations were then begun for a marriage with Anjou's younger 
brother Francois, duc d'Alençon. Meanwhile Walsingham su 
cessfully concluded a defensive alliance, the Treaty of Bloi 
(April 1572). During the summer of 1572, when revolt broke 
out against Spanish rule in the northern Netherlands, Walsingham 
encouraged the French king Charles IX to support a Huguenot 
raid in favour of the rebels, When this was repulsed, Charles 
swung over to the policy of the Guise Party, and the massacre of 
St. Bartholomew’s Day ensued. Nevertheless, before his recal 
to England in April 1573, Walsingham had reestablished friendly 
relations with the French court. 

In December 1573 Walsingham was admitted to the Privy 
Council and became joint secretary with Sir Thomas Smith 
Thereafter, he held the secretaryship, jointly or solely, until the 
time of his death. When Smith died (1577), Thomas Wilson wis 
associated with Walsingham; but after his death (1581), Walsing 
ham was alone in the office except for the short effective term 
of service (1586-87) of William Davison. From 1576 Walsing 
ham was a member of Parliament for Surrey. Knighted in De 
cember 1577, he was made chancellor of the Order of the Garltt 
in April 1578. 

As secretary, strong though were his own views, Walsingham 
could pursue no independent policy; he was rather in the position 
of a modern permanent undersecretary and had to carry out the 
behests of the council, and especially of the queen and Burghley: 
He continued to urge more vigorous support of Protestants abroad, 
especially in the Netherlands, and he was sent to study the situ 
tion in Antwerp, with Henry, Lord Cobham (June-Septembet 
1578). He was in France (July-September 1581) in connett 
with a renewed proposal for a marriage between Elizabeth i 
Alencon (now duc d'Anjou), but the queen's tergiversations mi ; 
Success impossible. His last embassy (1583) was to the court 0 
James VI of Scotland in an effort to diminish French influenci 
there. Walsingham wished to persuade James to dismiss 
pro-Catholic James Stewart, earl of Arran, and to recall the 
Protestant lords, but again ambiguity in the queen's policy © 
feated his efforts, š 

For the rest of his life Walsingham was mainly occupied in de 
tecting and frustrating the various plots formed against Qut. 
Elizabeth’s life. In 1583 his agents uncovered a plot in Wil 
Francis Throckmorton (g.v.) acted as intermediary between M 
Stuart and the Spanish ambassador, Mendoza. Walsingham 
determined to compromise Mary unequivocably, and this he d 
his agents managed to do in the famous conspiracy (1586) n 
after Anthony Babington (g.v.). Mary, imprisoned at Chart 
Castle, Staffordshire, was led to suppose that a secret means 0 
communicating with her friends had been established; act idi 
Walsingham’s secretary, Thomas Phelippes, saw and took M 
of both ingoing and outgoing letters and eventually found one 
which Mary gave full support to a plot for the murder of Elizabe 

Walsingham's financial resources were small, and the p 
never rewarded him in any proportion to the value of his se! 
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When he died, in London, on April 6, 1590, he was deeply in debt 
and had left instructions for only a simple funeral. He had mar- 
ried first Anne (d. 1564), daughter of George Barnes, lord mayor 
of London, and secondly Ursula, daughter of Henry St. Barbe. 
Frances, his daughter by his second wife, married first Sir Philip 
Sidney, secondly Robert Devereux, 2nd earl of Essex, and thirdly 
Richard de Burgh, earl of Clanricarde. 

See K. Stühlin, Sir Francis Walsingham und seine Zeit (1908) ; C. 
Read, Mr. Secretary Walsingham and the Policy of Queen Elizabeth, 
3 vol. (1925). 

WALSINGHAM, THOMAS (d. after 1422), English monk 
and chronicler of St. Albans, whose work is an important source 
for the reigns of Richard II, Henry IV, and Henry V, sought to. 
continue the work of Matthew Paris (q.v.), providing an unbroken 
St, Albans narrative from the creation to 1422. His three chief 
works, all published in the Rolls Series, are the Historia Anglicana, 
1272-1422 (ed. by H. T. Riley, 2 vol., 1862-64), the Chronicon 
Angliae, 1328-88 (ed. by E. M. Thompson, 1874), and the narra- 
tive covering the years 1308 to 1396 in vol ii and iii of the Gesta 
abbatum monasterii Sancti Albani (ed. by H. T. Riley, 1867-69). 
His history of the abbots was designed to continue Paris’ work 
of the same name (which had already been taken up to the year, 
1305), and the Historia Anglicana was a continuation of Paris’ 
Chronica majora, Walsingham also followed Paris in writing an 
abridged version (the Chronicon) of his full-scale history. 

Already precentor in 1380, Walsingham presided over the new 
scriptorium built by Abbot Thomas de la Mare until 1394, when he 
became prior of the dependent cell of Wymondham in Norfolk. 
Returning to St. Albans (1396), he continued his history, holding 
no further office. His last compilation, Ypodigma Neustriae (ed. 
by H. T. Riley, 1876), was written in 1420, Like Paris, Walsing- 
ham was outspoken and full of prejudices; he shared the diligence, 
if hardly the genius, of his great predecessor, about whose life and 
achievements he provides much information, 

See T, Walsingham, The St. Alban's Chronicle, 1406-1420, ed. by V. 
H. Galbraith (1937). (V. H. G.) 

WALSINGHAM, the name of two parishes—correctly Little 
Walsingham and Great (or Old) Walsingham—in Norfolk, Eng. 
Little Walsingham, 27 mi. (43.5 km.) NW of Norwich by road, 
was once famed throughout Europe for its shrine of Our Lady, 
built in 1061, according to tradition, by Richeldis, lady of the 
Manor, at the bidding of the Virgin Mary in honour of the An- 
nunciation. Subsequently the Augustinians built a priory church 
alongside, of which the stone surround of the east window and 
other parts remain, Following the revival of the pre-Reforma- 
tion pilgrimages (the first recorded being a Roman Catholic pil- 
grimage in 1897), the Anglican Church erected an image of Our 
Lady in the parish church in 1921. This was transferred in 1931 
to a new pilgrimage church, which was enlarged in 1938. There 
isa Roman Catholic shrine in the 14th-century slipper chapel at 
Houghton St. Giles, 1 mi. S, which was reconsecrated in 1938. 
Little Walsingham has a pump house, many half-timbered houses, 
and the remains of a 14th-century Franciscan friary. The Per- 
Pendicular parish church was reconsecrated in 1964 following 
Serious damage by fire. (C. Fr) 

WALTER, the name of a family of English newspaper pro- 
Prietors who owned the Times of London for more than a century. 
Jonn Warrer I (1739-1812), the founder of the Times, was born 
Probably in London and until he was 43 was a prosperous coal mer- 
chant, being one of the founders of the London Coal Exchange. 
He became a Lloyds underwriter in 1770-andin 1781 abandoned his 
usiness for full-time underwriting. But, overspeculating, he failed 
and found himself at 45 “with the world to begin afresh, with the 
ily introduction to my view of a wife and six children unpro- 
yided. for and depending on me for support.” Two City friends 
‘ent him the money to buy the patent of a system of printing from 
Jogotypes"— that is, from fonts of words or portions of words 
Instead of letters—and to acquire a disused printing works in 
Printing House Yard, Blackfriars. He intended to print and sell 
pe and pamphlets. He began a daily newspaper, first pub- 

ed on. Jan. 1, 1785, as the Daily Universal Register, only to 
Publicize his printing process and advertise his publications. The 
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paper was sold at 4d. below the standard price of 3d. and, though 
somewhat superior, to most in appearance, was inferior in its news 
service and literary quality, at first depending for sales primarily 
on reports of market prices and the movements of ships. The 
Times, as Walter retitled his paper on Jan. 1, 1788, was thus 
founded accidentally when, logotype printing haying failed to 
bring success, he was forced to concentrate on his newspaper. 

Walter was not a great journalist nor a particularly honest one. 
Described by Henry Crabb Robinson, who worked for him, as “as 
dishonest, worthless a man as I have ever known,” he first drew 
most of his income as a newspaper proprietor from "suppression 
fees,” “contradiction fees,” payments for “puffs,” and a treasury 
subsidy of £300 a year for agreeing to publish paragraphs bearing 
the private mark of Thomas Steele, joint secretary of the treasury. 
Two of these paragraphs were judged by the Court of King’s 
Bench to contain criminal libels on the prince of Wales and the 
duke of York, and Walter was sentenced te two years in Newgate 
Prison, whence he continued to edit his paper and to draw his 
subsidy. He showed genius, however, in appreciating the change 
in public taste brought by the French Revolution. Whereas at 
first he had sought to sell his paper by outstripping others in 
scandal and innuendo (except when he could get more by agree- 
ing not to publish), he saw that a demand was growing for more 
serious news, and while still in prison he organized a news service 
from the continent that laid the foundation of the paper’s pre- 
eminence in foreign reporting. 

His real interest, however, continued to be the printing business, 
and to this he returned in 1803, as soon as he felt able to make 
his second son, John Walter II, manager of the Times. His 
eldest son, William Walter, who had managed the Times since 1795, 
retired in 1802. Walter died at Teddington on Nov. 16, 1812, 
leaving John Walter II, with whom he had quarreled, only three- 
sixteenths of his shares in the Times (instead of the full possession 
he had been led to expect) but stipulating that he should continue 
to have the sole management. 

Joun Watter II (1776-1847), born in Battersea, Feb, 23, 1776, 
and educated at Merchant Taylors’ School and Trinity College, 
Oxford, was the real parent of the Times’s greatness. Although 
from 1817 onward he left editorial direction almost entirely to 
Thomas Barnes (g.v.), the paper’s political authority depended 
on the commercial strength and independence given by his man- 
agement. He was quick to see the advantages of alliance with 
the emerging commercial classes, and he made the Times not only 
their political voice but the vehicle for advertisements of all kinds. 
Building on the continental news services established by his father, 
he gave his paper a lead not only over its rivals but over the official 
government dispatches, establishing rapid channels of communica- 
tion, spending, for example, well over £10,000 a year on an *Ex- 
traordinary Express" from India, and maintaining his own fast 
cross-Channel steamer from Boulogne to Dover linked with a spe- 
cial train to London. He organized a pigeon post from Paris to 
Boulogne and a courier service from Marseilles to Paris and was 
the first to use the new electric telegraph. Among his greatest tri- 
umphs was the publication of an account of the Battle of Trafalgar 
several days before the government itself received the news. 

A true man of his age, he was the first to adapt steam power to 
printing (in 1814), making the Times the first newspaper capable 
of printing at a speed and in a quantity sufficient to meet the 
needs of a new reading public, and to secure a daily circulation 
and advertisement revenue that lifted it beyond dependence on 
party funds or private bribes. When he died in London on July 
28, 1847, the paper he had taken over as a struggling and ill- 
considered party sheet had a circulation greater than that of all 
other morning papers combined and was justly described by Lord 
Clarendon as the "true exponent of what English public opinion 
is or will be.” John Walter II sat in Parliament as member for 
Berkshire from 1832 to 1837 and for Nottingham in 1841 but 
was unseated on petition in 1842. 

Joun Warrer III (1818-1894), his eldest son, born Oct. 8, 
1818, was educated at Eton and at Exeter College, Oxford, and 
was called to the bar in 1847. Succeeding his father in control of 
the Times in 1847, he carried it, with the aid of the manager, 
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Mowbray Morris, and the young editor, J. T. Delane (q.v.), to 
even greater heights of public influence and commercial success 
until the removal of the last of the newspaper stamp taxes in 
1855. This allowed the development of popular penny papers, 
destroying the Times’s near monopoly and forcing it into second 
place in circulation to the newly established Daily Telegraph. 
Stimulated by this competition, Walter carried on the revolution 
in production begun by his father, perfecting in 1866 a rotary 
press, the Walter press, which, printing simultaneously on both 
sides of a continuous roll of paper, could run off 10,500 copies an 
hour. He was elected to Parliament, as a liberal Conservative, 
for Nottingham in 1847 and reelected in 1852 and 1857. From 
1859 to 1865 and from 1868 until 1885 he represented Berkshire 
as a Liberal. He was twice married. He died at Bear Wood, 
Wokingham, Nov. 3, 1894. His eldest son, John, had been 
drowned in 1870, and John III was succeeded as chief proprietor 
of the Times by the second son of his first marriage, ARTHUR 
Fraser WALTER (1846-1910), who retained control until 1908. 
The paper was then bought by Lord Northcliffe (g.v.), although 
Arthur Walter remained nominal chairman of directors until his 
death. He was succeeded by his son John (b. 1873), who re- 
mained chairman until 1923, when J. J. Astor became chief pro- 
prietor. The Walter family connection with the paper was re- 
tained, however, in the form of a minority interest. 

See also Newspaper: United Kingdom: London Morning 
Papers. (E. F.-Ws.) 

WALTER, BRUNO (1878-1962), German, naturalized U.S., 
conductor, known particularly for his interpretations of the works 
of Mozart and Mahler. He was born in Berlin on Sept. 15, 1876; 
his real name was Schlesinger. After studying at the Stern Con- 
servatory in Berlin, he first appeared as a conductor at Cologne 
in 1894, In 1901 Mahler engaged him to conduct at the Vienna 
Opera, and there he conducted the first performances of Mahler's 
Lied von der Erde (1911) and Ninth Symphony (1912). He suc- 
ceeded F. Mottl at Munich in 1913. In 1924 he conducted the 
German opera season at Covent Garden and in 1929 succeeded 
W. Furtwängler as conductor at Leipzig. In 1938, after conduct- 
ing at Salzburg, where his Mozart performances set a high stan- 
dard, and at Vienna, the racialist policies of the Nazi regime drove 
him from Austria, and he settled in Paris. The following year he 
went to the U.S., where he conducted at the Metropolitan Opera, 
New York City. From 1947 to 1949 he was conductor of the New 
York Philharmonic-Symphony Orchestra. He died on Feb. 17, 
1962, at Beverley Hills, Calif. 

See B. Walter, Theme and Variations: an Autobiography, Eng. trans. 
by J. A. Galston (1946), 

WALTER, HUBERT (d. 1205), English Archbishop of Can- 
terbury, papal legate, justiciar of King Richard I, and chancellor 
of King John; an administrator of genius, he held a position in 
church and state unmatched until the time of Wolsey. Brought 
up in the household of his uncle, Ranulf de Glanville, Henry II's 
justiciar, he was employed in King Henry's household by 1182, 
and appears as a baron of the exchequer and royal justice in the 
year 1184-85, Dean of York in 1186, bishop of Salisbury in 
October 1189, he traveled with Richard I on the Third Crusade, 
organizing supplies, negotiating on Richard’s behalf with Saladin, 
and directing the return of the English forces after Richard left 
the Holy Land (October 1192), Returning to England (April 
1193) after visiting Richard in captivity in Germany, he was 
elected Archbishop of Canterbury (May 30) on the king’s recom- 
mendation. On becoming justiciar (December), he controlled the 
highest ecclesiastical and secular offices in the realm. In 1193 
Hubert directed the collection of Richard’s ransom and the sup- 
pression of the rebellion of Count John. After Richard’s return 
(March 1194) and departure for Normandy (May), he became the 
effective governor of the kingdom for the rest of the reign. In 
March 1195 Pope Celestine III appointed him papal legate. 

During his years of power Hubert was mainly responsible for 
one of the most remarkable periods of administrative develop- 
ment in English history. It included the first attempt to tax rev- 
enue and chattels for secular purposes, in the levy of 25% for 
Richard’s ransom; the establishment of the new local office of 
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keeper of the peace (1195); the first general assize of weight, 
measures (1196); the imposition of more efficient government qu. 
trol on the tin-mining industry of Cornwall (1197); the Tests. 
ment of taxation on land (1198); and the alteration of the qx. 
tomary terms of feudal military service so that fewer men 

but for longer periods (1194, 1196, 1197-98). Hubert maintaing 
order ruthlessly: in 1196 he had William FitzOsbert, the leader 
of a protest against the assessment of London taxes, dragged frn 
the sanctuary of St. Mary-le-Bow, Cheapside, and executed, Rick 
ard investigated his conduct of affairs in 1196, but, after offer; 
to resign, Hubert continued in office until July 1198, when illn 
and remonstrations from Pope Innocent III that the justici 
ship was incompatible with his spiritual function led him to w 
sign. However, King John appointed him chancellor (May 1 
1199), and his importance was scarcely diminished in the ney 
reign. The fees of the chancery, which had been excessive und 
Richard, were immediately reduced to the customary scale. Hu 
bert's advent also coincided with new specialized forms of ent. 
ment of documents issued in chancery. Financial developmen 
continued with the imposition of a national customs system (1202) 
and the exaction of profits from sherifís on their shire revenus 
(1204-05). Hubert also exercised great political influence; b 
was instrumental in securing the throne for John, and one of li 
last acts was to advise the king against a fresh campaign in Fran 
(1205). His court rivaled the king's in splendour; some con 
sidered that he was the real ruler of the kingdom and that Joh 
delighted in his death. This view is insubstantial; although lt 
conformed to contemporary standards in using his office to benei 
himself and his relatives, Hubert was an experienced, valued, ant 
loyal servant, He was possibly the author of the Treatise on th 
Laws and Customs of the Kingdom of England attributed to Glat 
ville. 

Hubert held a legatine council at York (1195) and a provinil 
council at Westminster (1200), both of which promulgated ré 
forming canons, He had close relations with the Cistercian Orde 
and founded a Premonstratensian house at West Dereham (1189) 
He exacerbated the quarrel between the archbishops and monks i 
Canterbury by his scheme to establish a collegiate church a 
Lambeth, but compromised by installing Premonstratensian cano 
there (1200). He died on July 13, 1205, at Teynham in Kent, 

BisLrocRAPHY.—L. Landon, Itinerary of Richard I (1935); A L 
Poole, From Domesday Book to Magna Carta, 2nd ed. (1955); C. R 
Cheney, From Becket to Langton (1956). (J. C. Ho) 

WALTER, THOMAS USTICK (1804-1887), one of th 
architects of the U.S. Capitol, was important especially for 
quality and influence of his designs based upon ancient Gr 
models. He was born in Philadelphia, Pa., on Sept. 4, 1804, dl 


served variously as professor of architecture at the Franklin Ln 


stitute, Philadelphia, engineer for the harbour at La Guaira, Venet 
(1843-45), and president of the American Institute of Architet 
(1876-87), which in 1857 he had helped to found. His style ™ 
formed in part by two brief periods of employment in the Phi 
delphia office of the architect William Strickland. In 1833 Yu 
was selected to design the main building of Girard College i 
Philadelphia, and the form that he finally gave to Founders fe 
remains unsurpassed as an example of Greek Revival architect 
Its designer is better known, however, for the additions that 
made to the U.S. Capitol in Washington, D.C., and especially 
the massive cast-iron dome with which he replaced the earlier W 
wooden one (1855-63). Illustrative of Walter’s rare use S S 
other than the Greek Revival is the Gothic design of the Phila 
phia county prison (Moyamensing) with its Egyptian b 3 
wing (1835). His last years were spent in the architectural 0 
of John McArthur, Jr., where he is assumed to have had An 
part in the design of the Philadelphia City Hall. He died in Phi 
delphia on Oct. 30, 1887. 

BıBLIOGRAPHY.—Joseph Jackson, Early Philadelphia emat 
Engineers (1923) ; Talbot Hamlin, Greek Revival Architecture in Nit 
ica (1944) ; T. B. White (ed.), Philadelphia Architecture in the 7) 
teenth Century (1953). (G. B. ?* 

WALTHAM, a city of Massachusetts, U.S., in Middle? 
County, is on the Charles River 10 mi. W of Boston. The 
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was first settled in 1636, set off from Watertown (g.v.) and in- 
corporated as a town in 1738, and chartered as a city in 1884. The 
five-foot waterfall in the centre of town was used to grind flour 
in the 17th century; in 1788 a paper mill was established there. 
In 1813 Francis Cabot Lowell used the site for the Boston Manu- 
facturing Company’s mill, the first in the U.S. to process raw 
cotton into cloth under one roof. For many years the American 
Waltham Watch Company (established in 1854) was one of the 
largest in the world, and it played an important part in the city’s 
progress. In the second half of the 20th century watchmaking 
was largely superseded by the manufacture of electronic equip- 
ment and precision instruments, A mental hospital, a sanatorium, 
and a school for the mentally ill are there. The first U.S, training 
school for nurses was started in Waltham in 1885. The city is the 
site of Brandeis University (founded in 1947) and the provincial 
houses of two Roman Catholic orders. The town’s most famous 
resident was Nathaniel Prentiss Banks (g.v.). The city, which 
is part of the Boston standard metropolitan statistical area, had 
a population of 55,413 in 1960 and 47,187 in 1950. For com- 
parative population figures see table in Massacnuserts: Popula- 
tion. (Sa. S.) 

WALTHAM FOREST, one of the 32 London boroughs 
constituting Greater London, forms part of its northeastern perim- 
eter adjoining the Metropolitan Green Belt. This outer London 
borough was established on April 1, 1965, by the merging of the 
former boroughs of Chingford, Leyton, and Walthamstow under 
the London Government Act 1963 (see Lonpon). Area 15.3 
sqmi. (40 sq.km.) ; pop. (1965 est.) 241,400. On the north and 
northeast it is bounded by Epping Forest and on the west by the 
Lea Valley and the Metropolitan Water Board’s chain of reser- 
voirs. Waltham Forest is predominantly residential with belts of 
industry. 

At Rangers Road, Chingford, stands Queen Elizabeth’s Hunting 
Lodge, a Tudor building restored by the Corporation of the City 
of London and used as a museum, Of interest also are Chingford 
Old Church (All Saints) with its Norman associations and the 
Old Chingford Manor House (rebuilt in 1839). Pole Hill, the 
highest point in Chingford, is connected with T. E. Lawrence 
(Lawrence of Arabia), who once owned a part of the land. 

Many Roman and Saxon antiquities have been uncovered at 
Leyton, where in Henry II's reign a church was founded; John 
Strype, the historian, was a minister of the parish. Roger Ascham, 
tutor to Queen Elizabeth I, lived in Walthamstow for some years. 
The poet John Keats often visited his sister at Walthamstow, and 
Benjamin Disraeli attended an educational establishment called 
Essex Hall in the district. Within Lloyd Park is Water House, 
à Georgian mansion that was once the home of William Morris, 
poet, craftsman, and artist. It was from his words that the bor- 
ough took its motto “Fellowship Is Life." The Vestry House 
Museum in Walthamstow (built in 1730 as a workhouse) has col- 
lections on local history. 

The South West Essex Technical College and School of Art 
(1938) is affiliated with London University. The borough also 

as one indoor and two open-air swimming pools and is well pro- 
Vided with parks and open spaces, including an extensive area of 
Epping Forest. Parliamentary constituencies comprise Leyton, 
Walthamstow East, and Walthamstow West; Chingford is part of 
the Epping constituency. (L. A. Sa.) 
.WALTHAM HOLY CROSS, a market town and urban 
St in the Epping parliamentary division of Essex, Eng., ber 
Ween the Lea and Epping forest, 13 mi. NE of London Bridge. 
Pop. (1961) 11,655. Its former name, Waltham Abbey, was de- 
rived from the abbey built by Harold in 1060. The abbey church 
replaced an earlier one made to hold a miraculous cross found at 
Montecute in Somerset. Henry II refounded the abbey in 1177. 
Eat III frequently stayed at Waltham Abbey. Most of the 
B bey Church was demolished at the dissolution, but the nave was 
retained and now forms the parish church. The tower was built 
(1556-58) from remains of the old building. Of the monastic 
uildings there remain only a bridge, gateway, and other fragments. 
ai ^ district contains greenhouses, producing tomatoes, cucumbers, 
Out-of-season fruits and flowers. The manufacture of ferti- 
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lizers and plastics also provides employment. A government high- 
explosive factory was later devoted to research. 

WALTHARIUS, a heroic poem written in Latin hexameters 
in the 9th or 10th century A.D., may have been composed by the 
monk Ekkehard I (d. 973) of St. Gall, Switz., about 930 as a 
school exercise and then revised and corrected about 100 years 
later by Ekkehard IV (980-1069). The evidence for this is a 
statement by the latter in his Casus Sancti Galli, but it is not un- 
equivocal, and this authorship has been challenged; however, no 
generally acceptable alternative has been proposed. The work is 
sometimes attributed, on very slender grounds, to one Geraldus, 
the author of an ill-fitting prologue that appears in some manu- 
scripts; his identity is uncertain. 

The action of the 1,456-line poem is set in the time of the migra- 
tions of the peoples. Threatened by the Huns under Attila, the 
kings of the Franks, óf the Burgundians, and of Aquitaine decide 
to pay tribute and give hostages: Gibicho gives his noble follower 
Hagano; Heriricus, his daughter Hiltgunt; and Alphere, his son 
Waltharius—i.e. Walter of Aquitaine. The three children are 
educated by the Huns in a manner suited to their station. Hagano 
escapes when it is learned that Gibicho has died and his son Gun- 
tharius does not intend to continue the tribute. In order to bind 
Waltharius to him, Attila proposes that he should marry a prin- 
cess of the Hun realm; but he and Hiltgunt have been betrothed 
as children and they plan an escape. None of the Huns dares to 
pursue them. Their presence in his realm is revealed to Gun- 
tharius as they cross the Rhine. Hagano recognizes from the 
description who they are, but Guntharius insists on pursuing them 
to take their treasure. The rest, and by far the larger part, of the 
poem is devoted to his attempts to do so. When Waltharius sees 
the danger, he takes up his position in a narrow ravine in the 
Vosges, where only one adversary can approach at a time, and 
there follows a series of single combats (skilfully varied by the 
poet) of Waltharius with the 11 warriors of Guntharius, all of 
whom Waltharius kills. After resting for the night he and Hilt- 
gunt continue their journey and are attacked in open country by 
Guntharius and Hagano, who has hitherto refrained from taking 
arms against his friend but is finally persuaded by his master that 
his duty to him now requires it. Guntharius, Hagano, and Wal- 
tharius are all seriously wounded, but none is killed; and Wal- 
tharius and Hiltgunt continue on their way. 

The story became well known in Germany: it is, for example, 
alluded to in the Nibelungenlied (q.v.) ; small fragments of a 13th- 
century epic in German are extant; and there is an account, albeit 
with considerable differences, in the Norse Thidriks Saga. Its 
origin, however, remains obscure. The two short Waldere frag- 
ments in Anglo-Saxon alliterative verse are clearly related, in 
spite of important differences, but there is no proof that they 
are earlier in date than Waltharius. It is possible that both 
Waldere and Waltharius are derived from an old Teutonic heroic 
lay now lost; the setting would accord with this, and three of 
the principal characters, Attila, Gunther, and Hagen, are known 
from other poems of the heroic age. On the other hand the greater 
part of the poem, that containing the single combats, draws 
heavily on classical and postclassical Latin literature, with Ovid, 
Virgil, Statius, and Prudentius as possible sources, and no other 
evidence of the existence of the story has been found. 

BiBLi0cRAPHY,— The latest edition is by K. Strecker in Monumenta 
Germaniae Historica: Poetae, vol. vi, pt. 1 (1951) ; see also his earlier, 
smaller edition with German trans, (1947). For literature on the prob- 
lem of authorship see W. Stammler and K. Langosch, Die deutsche 
Literatur des Mittelalters: Verfasserlexikon, vol. iv (1953) and supple- 
mentary vol. v (1955). F. P. Magoun and H. M. Smyser, Walter of 
Aquitaine (1950) contains English trans. of the poem and related 
sources. (K. C. K.) 

WALTHEOF (d. 1076), earl of Northumbria, was ancestor 
of the Scottish kings through the marriage of his eldest daughter, 
Matilda, with King David I. He was the younger son of Siward, 
a Danish warrior who had been earl of Northumbria from 1041 
to 1055, and Aelfflaed, daughter of Aldred, earl of Northumbria. 
When Siward died, Waltheof was too young to succeed him, but in 
1065 when Morcar replaced Tostig in Northumbria, an earldom 
comprising the shires of Huntingdon, Northampton, Bedford, Rut- 
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land, and Cambridge, which had been held along with Northumbria 
since about 1051, was given to Waltheof. He submitted to William 
I in 1066, and, though he joined the northern rebels in 1069, he 
was restored to favour and allowed to marry William’s niece 
Judith. Granted the earldom of Northumbria (1072), one of his 
first acts was to avenge the murder (1038) of his grandfather 
Aldred by sending a force to massacre the sons and grandsons of 
the slayer, Carle, at Settrington (Yorkshire). In 1075 he was 
drawn into the rebellion of the earls Ralph of East Anglia and 
Roger of Hereford, and though he soon abandoned his accomplices 
and crossed to Normandy on Archbishop Lanfranc’s advice to 
make his peace with the king, he was condemned for treason and 
executed outside Winchester on May 31, 1076. He was regarded 
as a martyr, and it was claimed that his relics at Crowland worked 
miracles, Scandinavian tradition remembered him as a stout 
warrior. 

See F. M. Stenton, Anglo-Saxon England, 2nd ed. (1947); F. S. 
Scott, “Earl Waltheof of Northumbria,” Archaeologia Aeliana, 4th 
series, vol. xxx (1952). (D. Wz.) 

WALTHER, CARL FERDINAND WILHELM (1811- 
1887), German-U.S. theologian and denominational leader, who 
almost single-handedly shaped the religious expression and prac- 
tical complex of the Missouri Synod of American Lutheranism, 
was born in Saxony on Oct. 25, 1811. Walther's extremely ortho- 
dox position was developed in reaction against the fusion of Re- 
formed and rationalistic thought with Lutheran theology at the 
University of Leipzig, where he studied. A reading of Luther led 
him to restatement of what seemed to him classic Lutheranism; 
it incorporated biblical literalism with great regard for the evan- 
gelical church confessions and scholastic theology of post-Refor- 
mation Germany. Following Martin Stephan and a group of 
Saxons to Missouri in 1839, he combined a pastorate in Perry 
County, the Saxon "Zion," with teaching in their log seminary. 
After Stephan’s defection he led the faction and was president of 
the synod it founded in 1847 until 1850, and again from 1864 to 
1878. Longtime president of Concordia Seminary, St. Louis, he 
also supervised the Saxon congregations and wrote extensively. 
His paper Der Lutheraner after 1844 rallied reactionary Mid- 
western Lutherans; other writings grew out of controversies with 
other Lutheran groups over views of election, predestination, and 
the doctrine of the church, A century after his arrival in the U.S. 
the most conservative one-third of U.S. Lutheranism looked back 
to him as spiritual father, inheriting from him a spirit of voluntary 
isolation from other Christian groups. He died May 7, 1887, 
leaving behind a denomination and some major theological writ- 
ings, including a treatise on law and gospel. 

Several of Walther’s writings are collected in William Dallmann, 
Walther and the. Church (1938); see also his Proper Distinction Be- 
tween Law and Gospel (1897). (Ma. E. M.) 

WALTHER, JOHANN GOTTFRIED (1684-1748), 
German organist and composer, was a pioneer of musical lexi- 
cography. Born on Sept. 18, 1684, at Erfurt, he was a pupil there 
of Johann Bernhard Bach. In 1702 he was organist at the Thomas- 
kirche at Erfurt, in 1707 organist at Weimar, and from 1721 court 
musician there. Between 1708 and 1714 he formed a friendship 
at Weimar with J. S. Bach, of whom he was a second cousin. He 
died at Weimar on March 23, 1748. 

His compositions include chorale preludes and variations for the 
organ, and organ arrangements of concertos by Albinoni, Torelli, 
and other Italian composers. His Musicalisches Lexikon (pre- 
liminary version containing entries only under letter A, 1728; com- 
plete version, 1732; facsimile publication [1953], edited by R. 
Schaal) was the first music encyclopaedia of biography, bibliog- 
raphy, and musical terms and has remained an invaluable work. 

See O. Brodde, J. G. Walther: Leben und Werk (1937). (Cs. Cx.) 

WALTHER VON DER VOGELWEIDE (c. 1170-c. 
1230), the greatest German lyric poet of the Middle Ages. 
Neither the place nor the date of his birth is recorded: none 
of the attempts to identify his birthplace with modern localities 
bearing the name of Vogelweide has settled the question, and the 
appellation may well be a mere fanciful nickname; on the ques- 
tion of date we have his statement in a late poem (written 1225- 
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30) that he had been a Minnesinger wol vierzec jar oder mê (“49 
years or more”), from which 1170 may be reasonably proposed 
as the approximate year of his birth. The title hér, which he jg 
given by such poets as Wolfram von Eschenbach and Hugo von 
Trimberg, indicates that he was of knightly birth, probably of the 
rank of ministerialis, and it is clear from his poetry that he re. 
ceived a formal education at a monastery school. 

Whatever his place of birth, it was in Austria that Walther 
learned the techniques of his art—as he says himself, ze Osterriche 
lernte ich singen unde sagen—and at the Viennese court of Leo- 
pold V, duke of Austria and Styria, that he spent his first years 
asa poet. Here he met Reinmar von Hagenau, the most sophis- 
ticated and technically accomplished of the earlier Minnesinger, 
and received from him an enrichment of his stylistic resources; 
from the elegy that he later wrote on Reinmar's death, however, 
it appears that, although Walther admired Reinmar's qualities as 
a poet, the personal relationship between them was not particularly 
amicable. In 1194 Frederick I succeeded his father Leopold as 
duke of Austria but was killed four years later on crusade; his 
brother Leopold VI then reunited the duchies of Austria and 
Styria and took up residence in Vienna, but for reasons perhaps 
not unconnected with his rivalry with Reinmar, Walther failed to 
gain the favour of the new ruler and was forced to leave Vienna to 
seek a new patron. 

The political events of 1198 provided him with the occasion to 
approach a new master. The emperor Henry VI had died in the 
previous year; as his son (later Frederick II) was still a child, 
there developed a struggle for the kingship between the Hohen- 
staufen Philip of Swabia, the late emperor's brother, and the Welf 
Otto of Brunswick, son of Henry the Lion and nephew of Richard 
Iof England. Walther gained the patronage of Philip by writing 
poems in support of the Hohenstaufen cause; when Innocent II 
came out on behalf of the Welf faction, Walther attacked his 
intervention, and from this time dates the strong antipapal feeling 
that runs through much of his political poetry. But he quickly 
grew dissatisfied with his treatment at Philip's hands, and in the 
course of the first decade of the 13th century he served various 
masters: he became, for instance, a frequent guest at the court 
of that medieval Maecenas, Landgrave Hermann of Thuringia, 
where he probably met Wolfram von Eschenbach and other poets; 
in 1203 he was in the entourage of Bishop Wolfger of Passau, 
in the bishop’s expense accounts for that year comes the only 
documentary mention of Walther’s name during his lifetime: 
Walthero cantori de Vogelweide pro pellicio V. solidos longos (“To 
Walther of the Vogelweide, singer, five shillings to buy a fur coat"). 
With his elegy on Reinmar's death (1205-10) and a number of 
poetic appeals to Leopold VI, Walther appears to have hoped for 
a return to Vienna, but he was unsuccessful. j 

After some dealings with the margrave Dietrich of Meissen, 
son-in-law of Hermann of Thuringia, he entered the political arent 
again in 1212, this time in support of the Welf emperor Otto 
against Innocent III, but yet again he was not treated with the 
generosity he expected. That same year 
years of age, crossed into Germany to reclaim the throne for the 
House of Hohenstaufen; after Otto's defeat Frederick was crown! 
at Aachen in 1215, and Walther turned to welcome the new ruler, 
from whom he at last received a small fief, symbol of that security 
that he had so long desired. Two 14th-century records make i 
likely that this fief was in the see of Würzburg and that he live 
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the rest of his life there. To the end he maintained his inte’ | 


concern with the social and political events of the time, and in bs 
last poems, many of them religious, he looks out upon the wot 
with the solemn, reflective gaze of a man who measures the value 
of this world by the values of the world to come. His last datable 
poem belongs to the autumn of 1227, when the excommunicati? 
of Frederick II was decreed by Innocent III, an act that release! 
in Walther feelings of bitterness and sorrow at the state of 
world that he was shortly to leave behind. 

There are extant about 200 poems by Walther that are generali 
acknowledged as authentic: rather more than half of these d 
Sprüche (political, moral, and religious poems), distribu 
among about 16 melodies and strophic patterns (Téne); the 
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maining are love lyrics. There is also a Leich addressed to the 
Virgin Mary. The largest collection of his poems, as of the 
medieval German lyric as a whole, is found in the famous Manesse 
manuscript, compiled in the first half of the 14th century; in addi- 
tion, there are about 20 other codices that contain various strophes, 
and it is not unusual to find a poem preserved in four or more 
different sources. Of his melodies to authentic texts, unfortu- 
nately, there are only one complete and two fragmentary examples 
that are at present decipherable, although some ascribed to him 
in later manuscripts, with texts by other poets, may also be genuine. 
In all his poetry Walther emphasizes the values of an ordered, 
balanced life in both the personal and the social sphere, and the 
outspokenness that often characterizes the tone of his verses re- 
flects the intensity of his disapproval of those individuals, actions, 
and beliefs that disturbed this harmony, He was no respecter of 
persons, and whoever came between him and his ideals, even if it 
were the pope himself, received the full force of his anger. As in 
his religious lyrics he preaches the need for man to make his peace 
with the claims of his Creator by, for instance, going on crusade 
or on pilgrimage, so in his moral-didactic poems he praises such 
human virtues as faithfulness, sincerity, charity, and self-discipline 
—virtues that, it must be admitted, were not always conspicuous 
in his own life. As a love poet Walther moved from the conven- 
tional Minnesang of his early Viennese career, when his manner 
stood under the influence of Reinmar, first to a fresh and original 
treatment of the situations of courtly love, and ultimately, in 
such poems as the popular “Under der linden,” to a free, unin- 
hibited style in which the poses of court society give way before 
the natural affections of village folk, See also MINNESINGER. 
BisLi0GRAPHY.— The standard edition of Walther’s poems is K. 
Lachmann, Die Gedichte Walthers von der Vogelweide, 12th ed. by C. 
von Kraus (1959) ; the detailed commentary to this edition is C. von 
Kraus, Walther von der Vogelweide. Untersuchungen (1935) ; a useful, 
fully annotated edition is by W. Wilmanns, Lieder und Sprüche Wal- 
thers von der Vogelweide, 4th ed. by V. Michels (1924); see also 
Selected Poems of Walther von der Vogelweide, ed. by M. F. Richey 
(1948), which contains an introduction and notes. English translations: 
I. Colvin, J Saw the World, 60 poems of Walther von der Vogelweide 
(1938); M. F. Richey, Essays om the Medieval German Love Lyric 
(1943). For criticism, see W. Wilmanns, Leben und Dichten Walthers 
von der Vogelweide, 2nd ed. by V. Michels (1916) ; K. Burdach, Rein- 
mar der Alte und Walther von der Vogelweide, 2nd ed. (1928); K. 
Halbach, Walther von der Vogelweide und die Dichter von des Minne- 
sangs Frühling (1927). (Ro. J. T.) 
WALTON, ERNEST THOMAS SINTON (1903- — ), 
Trish physicist, was awarded, with Sir John Douglas Cockcroft 
(q..), the 1951 Nobel Prize for physics for fundamental work on 
"the transmutation of atomic nuclei by artificially accelerated 
atomic particles.” Walton was born on Oct. 6, 1903, at Dungar- 
van, County Waterford, Ire. He was educated at the academies 
at Banbridge (County Down) and Cookstown (County Tyrone) 
and in the Methodist College, Belfast. In 1922 he entered Trinity 
College, Dublin, and in 1927 he went to Trinity College, Cam- 
bridge, where he worked with Cockcroft under Lord Rutherford in 
the Cavendish Laboratory. He held in turn an 1851 Overseas Re- 
Search Scholarship (1927-30), a senior research award of the De- 
partment of Scientific and Industrial Research (1930-34), and the 
Clerk Maxwell Scholarship in Cambridge University (1932-34). 
In 1946 he was elected Erasmus Smith's professor of natural and 
experimental philosophy in the University of Dublin. In 1932 
in collaboration with Cockcroft he disintegrated the nucleus of 
the lithium atom by bombarding it with protons artificially ac- 
Celerated in an electric field of high potential. The products of 
disintegration proved to be helium nuclei, and thus there had been 
^ transmutation of lithium into helium. In 1938 Walton was 
awarded the Hughes Medal by the Royal Society and became senior 
fellow in Dublin’s Trinity College in 1960. See also ACCELERA- 
TORS, PARTICLE, (D. McK.) 
WALTON, IZAAK (1593-1683), English biographer and 
author of The Compleat Angler, was born on Aug. 9, 1593, at 
moe the son of an alehouse keeper. His mother, Anne, after 
eath of Gervase Walton in 1597, married another local inn- 
QUSE in the following year. Nothing is known of Tzaak’s educa- 
ii of which he always spoke disparagingly; but he peo cual 
olarly tastes, and his friends in adult life were men of culture an! 
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learning. Asa young man he was 
apprenticed to his brother-in- 
law Thomas Grinsell, a prosper- 
ous London clothier. Records 
describe Walton as a draper, rent- 
ing a shop in Fleet Street and 
living in Chancery Lane. In 1618 
he was admitted to the Iron- 
mongers Company, of whose 
yeomanry he later became war- 
den, The designation “Ironmon- 
ger" in official documents does 
not, however, imply that he ever 
engaged in the hardware trade. 
He held various parochial offices 
in St. Dunstan-in-the-West and 
became acquainted with John 
Donne, its vicar from 1624. 
Walton's marriage in 1626 to 
Rachel Floud, a grand-grandniece of Archbishop Thomas Cran- 
mer, further connected him with clerical and literary circles. She 
bore him seven children, who all died young, and she herself died 
in 1640. Walton’s name disappears from the St. Dunstan registers 
after 1644, His second wife, whom he married in 1646, was Anne 
Ken, whose young half-brother Thomas became the famous bishop 
and hymn writer. 

Walton's business prospered, and later legal documents describe 
him as *Gentleman." A convinced Anglican, his sympathies were 
strongly Royalist. About 1650 he and his family seem to have 
forsaken London to live near Stafford. After the defeat of the 
Royalist forces at Worcester in September 1651, one of Prince 
Charles's jewels was conveyed to London “by the trusty hands of 
Mr. Izaak Walton." The Restoration moved him to write a joyful 
eclogue. He was appointed steward to George Morley, bishop of 
Worcester, and accompanied him when Morley was transferred to 
Winchester. 

Walton's second wife died in 1662, but two children survived— 
Isaac (1651-1719), who became a canon of Salisbury, and Anne, 
who married a prebendary of Winchester and gave a happy home 
to her father during his latter years. Even in old age he occa- 
sionally went to Derbyshire to fish with his friend Charles Cotton 
(g.v.). Walton died on Dec. 15, 1683, at Winchester, and was 
buried in the cathedral; a commemorative window shows him 
engaged in his favourite recreation of angling. 

In middle life, Walton turned to biography. The first of his 
Lives appeared in 1640, prefacing a collection of Donne's ser- 
mons. He revised and enlarged this no fewer than five times. The 
Life of Sir Henry Wotton (1651) was revised three times. The 
Life of Mr. Richard Hooker (1665) was altered and expanded in 
1666. In 1670 appeared The Life of Mr. George Herbert, and in 
the same year there was a collective issue of the four Lives, another 
edition following in 1675. In 1678, when Walton was 85, The Life 
of Dr. Robert Sanderson was published, and even this he altered 
slightly for the 1681 edition. Izaak Walton always wrote in a 
spirit of veneration, and to produce a consistent, harmonious por- 
trait he simplified and concentrated his material in a way that was 
far from artless or ingenuous. Free from pomposity, intimate, 
enlivened by anecdote, the Lives are delightfully readable; and it 
was as a biographer that Walton established himself in the esteem 
of his contemporaries. (See also BrocrapHy: The 17th Century.) 

His passion for perfection also reveals itself in the various re- 
visions of The Compleat Angler. This first appeared in 1653, a 
much enlarged version in 1655, and the fifth and final one in 
1676. This last was entitled The Universal Angler and con- 
tained a supplement on fly-fishing by Cotton and Robert Venables’ 
The Experienced Angler (first published in 1662). Nobody would 
have prophesied that this already old-fashioned, amiable, rambling 
little book would become Walton’s passport to immortality. Dr. 
Johnson, largely because of his admiration for the Lives, persuaded 
Moses Browne to reissue it in 1750; but though the cult of the 
pious, gentle angler began with Sir John Hawkins’ biographical 
memoir accompanying the 1760 edition, the rather whimsical 
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charm of the book was fully appreciated only by later generations. 
None of its innumerable eulogists has praised it better than 
Charles Lamb, who wrote, in a letter to Coleridge in 1796; “It 
breathes the very spirit of innocence, purity, and simplicity of 
heart. . ... It would sweeten a man’s temper at any time to 
read it.” 

Since Lamb's day, about 300 editions of The Compleat Angler 
have appeared, and the unpretentious treatise, of which Walton 
did not even claim authorship on its first appearance, has become 
a household word. Many of its devotees have been fishermen, 
but Walton’s attractive style in dialogue and description, his 
enthusiasm for innocent outdoor recreation, and his genial par- 
tiality for the good old days have lifted The Compleat Angler out 
of the category of handbooks into that of pastoral. The central 
character, Piscator, is not simply a champion and expositor of the 
art of angling but a man of tranquil, contented temper, pious and 
sententious, with a relish for the pleasures of friendship, verse 
and song, good food, and drink. He does not, however, mirror 
the whole of Izaak Walton, who in his staunch defense of An- 
glicanism, through the medium of biography, showed himself a 
skilled and patient literary craftsman. Two letters, Love and 
Truth (published anonymously in 1680), also attest Walton’s 
loyalty to the Anglican Church, 

BIBLIOGRAPHY.—The most useful edition of the Lives is that in the 
“World’s Classics Series,” with an introduction by George Saintsbury 
(1927). The Compleat Angler is available in the same series (1935; 
new ed. 1961) and in Everyman's Library (1933), also in Penguin 
Books (1939) and the Modern Library (1939). A facsimile of the 
first edition was published by A. and C. Black (1928). The 2-vol. 1836 
edition by Sir N. H. Nicolas contains a useful biography. The Com- 
pleat Walton, ed. by Sir Geoffrey Keynes (1929), includes also the 
anonymous Love and Truth and miscellaneous works, etc. For bib- 
liography of the Lives, see John Butt, A Bibliography of Izaak Walton’s 
Lives, Proceedings of the Oxford Bibliographical Society, II (1930) ; for 
bibliography of The Compleat Angler, see P. Oliver, A New Chronicle 
of the Compleat Angler (1936). See also R. B. Marston, Walton and 
Some Earlier Writers on Fish and Fishing (1894); S. Martin, Izaak 
Walton and His Friends (1903); a valuable chapter in D. Stauffer’s 
English Biography Before 1700 (1930); M. Bottrall, Izaak Walton, 
“British Council Writers and Their Work Series" (1955) ; D. Novarr, 
The Making of Walton's Lives (1958). (M. Br.) 

WALTON, SIR WILLIAM TURNER (1902- ), 
English composer whose works illustrate one of the main trends 
in the development of English music in the second half of the 20th 
century. Born at Oldham, Lancashire, on March 29, 1902, he went 
to Oxford in 1912, where he was a chorister at Christ Church. In 
composition he was self-taught, though he received advice from 
Ernest Ansermet and Ferruccio Busoni. 

Most of Walton's early compositions were destroyed. His first 
string quartet was performed at Salzburg in 1923, and in the same 
year Façade, a set of pieces for chamber ensemble written to ac- 
company a recitation of poems by Edith Sitwell, was given in 
London. The overture Portsmouth Point (Zürich, 1926), inspired 
by a print of Thomas Rowlandson, established Walton's reputation 
as a composer for the orchestra, and in 1927 a selection of pieces 
form Fagade, reorchestrated, was performed as an orchestral suite. 
The Sinfonia Concertante for piano and orchestra (first performed 
1928; revised 1943) was followed by the Viola Concerto, one of 
Walton's finest works, first given in London with Paul Hindemith 
as soloist in 1929, The oratorio Belshazzar’s Feast (Leeds, 1931), 
on texts from the Book of Psalms, showed Walton’s gift as a com- 
poser of choral music, and though his First Symphony (1935) was 
influenced by Jean Sibelius, it proclaimed his originality. In 
1939 his Violin Concerto, performed at Cleveland, Ohio, by Jascha 
Heifetz, showed a romantic tendency, but the overture Scapino 
(1941) developed the style of his earlier works. A series of scores 
for motion pictures, begun in 1934 with the score for Escape Me 
Never, continued with scores for George Bernard Shaw’s Major 
Barbara (1941) and Shakespeare’s Henry V (1944), Hamlet 
(1947), and Richard JII (1954). In 1948 he collaborated with 
the poet Christopher Hassall in the opera Troilus and Cressida, 
after the tale of Chaucer (Covent Garden, London, 1954). Other 
later works include Johannesburg Festival Overture (1955), a cello 
concerto (1956), Partita for orchestra (1958), the Second Sym- 

phony (1960), and Variations on a Theme of Hindemith (1963). 


Walton excells in the larger musical forms. Though hig work 
incorporates elements of the styles of his older contemporary 
notably Elgar, Hindemith, and Stravinsky, it nevertheless possess 
a distinctive melodic and harmonic character. Walton wa 
knighted in 1951. 

See F. S. Howes, The Music of William Walton (1965), 

WALTON AND WEYBRIDGE, an urban district (1933) 
in the Esher parliamentary division of Surrey, Eng., on the Tight 
bank of the Thames about 15 mi. WSW of London. Pop, (1961) 
45,510. The district is bounded by the Thames, Wey, and Mok 
rivers and rises to about 200 ft. at St. George's Hill. It is mainly 
residential, but there is some market gardening, and large aircraft 
works are beside the former motor track at Brooklands, Wey. 
bridge. Electrical and dental equipment and plastics are alg 
made. Walton church (St. Mary) has late Norman features ani 
contains Elias Ashmole's memorial to the astrologer William Lilly, 
some fine brasses, and statuary by F. L. Chantrey and L. F, Roubil. 
lac. The scold's bridle (1632) is one of the earliest examplesit 
England. The Tudor manor house was occupied by John Brad 
shaw, president of the court that tried Charles I. 

Many prehistoric implements have been dredged from the Wey 
and the Thames near Weybridge, and on St. George's Hill isa 
Bronze Age camp. In 1537 Henry VIII built Oatlands Palace, and 
until its demolition by Oliver Cromwell it was a residence of 
Elizabeth I, James I, and Charles I. In 1790 the duke of York 
bought the estate from the duke of Newcastle and lived there 
until 1822. 

WALTZ, a dance in ? time, evolved from the Lündler (q) 
during the 18th century. The name comes from the German 
walsen, “to revolve.” Danced in couples and characterized bya 
step, slide, and step, it enjoyed widespread popularity as a balk 
room dance throughout the 19th century and into the 20th, Its 
variations include the rapid, whirling Viennese waltz and the 
gliding, dipping Boston. 

Since its introduction in Pierre Gardel’s La Dansomanie (1800), 
the waltz, in theatrical adaptations, has appeared in many ballets, 
including The Sleeping Beauty, Gaité Parisienne, and Fagadé 
Composers of famous waltzes include Chopin, Tchaikovsky, and 


Johann Strauss and his sons (see Strauss), especially Johan | 


Strauss the Younger. (Ly. Me) 
WALVIS BAY (WALVISBAAI), a town, port, and settlement 
forming an enclave on the coast of South West Africa about 7% 
mi. (1,200 km.) NNW of Cape Town and covering an area d 
434 sqmi. (1,124 sq.km.). Pop. (1960) 12,648, (1965 est) 
17,877, including 6,267 Europeans, The harbour, which is pie 
tected by a peninsula 54 mi. long known as Pelican Point, has 8 


4,640-ft. concrete wharf and 29 electric cranes, Walvis Bay is oi | 


of the richest fishing areas in the world. More than 630,000 toms 
of pilchards are processed annually by six factories, prodam 
more than £13,000,000 worth of canned pilchards, fish meal, an 
fish body oil. Other industries include tin and carton factorii 
The harbour handles more than 1,000,000 tons of cargo each yeah 
The principal exports are mineral ores and fish products. The 
main imports are petroleum products, wood, and general merchat 
dise. It is a regular port of call for various shipping lines anf 
the terminus of a railway system. A daily air service connects 
town with inland centres, | 
Walvis Bay was marked on the charts of Portuguese navigato 
as early as 1487. The first European settlers arrived in 1844 
traded cattle with the Herero tribe. It was annexed by the ae 
Colony government in 1878; and by the Act of Union, 1910, 1 
port and settlement were included in South Africa. Since 19% 
however, it has been administered as part of South be: E 
J-J: J W 
WALWORTH, SIR WILLIAM (d. 1385), twice ma 
of London, was in office at the time of the Peasants’ Revolt (1381); 
and brought about the death of the insurgent leader Wat Ty Yd 
(q.v.). He belonged toia Durham family and was the most fand 
member of the Fishmongers’ Guild. In 1368 he succeeded dt 
Lovekyn, to whom he had been apprenticed, as alderman of Bri rih 
Ward; he became sheriff in 1370 and mayor in 1374. Walwo a 
was one of a group of wealthy victuallers who dominated the £ 
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ernment of London between 1377 and 1381 and opposed Richard 
II’s uncle John of Gaunt, duke of Lancaster. He frequently ap- 
peared as partner in loans to the crown and was one of the two 
treasurers of the subsidy voted by the Commons in October 1377, 
In 1380 he was a member of the parliamentary committee ap- 
pointed to survey the state of the national finances, During the 
Peasants’ Revolt, Walworth, as mayor, was chiefly responsible for 
dispersing the Kentish rebels in London. He accompanied King 
Richard when he met the insurgents at Smithfield on June 15, 1381, 
and there struck down Wat Tyler. Afterward he rallied the citi- 
zens in the king’s defense and took reprisals against Tyler’s fol- 
lowers. His services were rewarded with a knighthood and an 
annuity of £100. He died in London in late December 1385 and 
was buried in St. Michael’s, Crooked Lane. His two wills (made 
on Dec. 20, 1385) are printed in Excerpta Historica, edited by 
Samuel Bentley (1831). 

BrstiocrapHy.—W. and R. Woodcock, Lives of Illustrious Lord 
Mayors (1846) ; C. Oman, The Great Revolt of 1381 (1906); R. Bird, 
The Turbulent London of Richard II (1949). (T. B. P.) 

WAMPUM, tubular shell beads used as a medium of exchange 
by some North American Indians. The beads were assembled into 
strings, woven into belts, or used in embroidered ornaments. 

In what is now the northeastern United States, the English called 
the beads wampum or wampumpeag (derived from one of the 
eastern Algonkian languages; literally translated, the latter term 
means "strings of white [shell beads]"). The English in Virginia 
termed it roanoake; the French, esnoguy, matachias, or pourceline ; 
the Dutch, sewan or zeewan. Wampum is found in archaeological 
sites east of the Mississippi River. The earliest documentary ref- 
erence occurs in the Voyages of Jacques Cartier, where, under the 
year 1535, the following statement appears: “The most precious 
article they (i.e., the Hurons) possess in this world is esnoguy, 
which is as white as snow. They procure it from shells in the 
river... of which they make a sort of bead, which has the same 
use among them as gold and silver with us; for they consider it 
the most valuable article in the world, It has the virtue of stop- 
ping nosebleeding; for we tried it.” 

According to the 16th-century documents, the eastern Indians 
at that time used wampum for decoration and ceremonial gift 
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exchange. In the first decade of the 17th century, because of the 
inadequate supply of European types of currency, strings of wam- 
Pum were used as money by whites and Indians in what is now the 
eastern United States. 

Wampum was used as money through the 17th and first half of 
the 18th centuries. When machines were invented to mass pro- 
duce wampum, the resulting inflation stopped its use as money in 
the east. However, wampum continued to be used as money by 
Western Indians until about the middle of the 19th century. 

From the second half of the 18th century through the 19th cen- 
tury, the most important use of wampum in the east was in the 
form of belts for purposes of gift exchange. The belts usually 
Contained Woven designs that were mnemonic or pictographic 
devices symbolic of the ceremonial occasion being commemorated. 

Biptiocrarny,—W, C. Orchard, “Beads and Beadwork of the Ameri- 
ni Indians," Contributions From the Museum of the American Indian, 
4411929) ; J. S. Slotkin and K. Schmitt, “Studies of Wampum,” Amer. 

nthrop., 51:223-236 (1949) ; F. G. Speck, “The Functions of Wampum 
Joong the Eastern Algonkian,” Memoirs of the American Anthropo- 
peal Association, 6, I (1919) ; J, N. B. Hewitt, “Wampum,” in F. W. 


Hodge (ed.), Handbook of American Indians North oc M 


X WANAMAKER, JOHN (1858-1922), U.S. merchant, de- 
eloped one of the country's first large department stores. He was 
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born in Philadelphia, Pa., July 11, 1838, and began his career at 
14 as errand boy for a bookstore. He was a clerk in a men's 
clothing store in 1856, and from 1857 to 1861 served as secretary 
of the Philadelphia Young Men's Christian Association. In 1861 
he established with Nathan Brown the clothing house of Brown 
and Wanamaker, a partnership that continued until the death of 
Brown in 1868. In 1869 he established John Wanamaker and 
Company, placing his brother Samuel in charge. In 1875 he bought 
the freight depot of the Pennsylvania Railroad to house this store. 
It became his “new kind of store,” że., a collection of specialty 
shops under one roof, before long one of the largest department 
Stores in the country. In 1896 he acquired the former A. T. Stew- 
art Store in New York City. Wanamaker served as postmaster 
general in Pres. Benjamin Harrison's administration, 1889-93. He 
died in Philadelphia, Dec. 12, 1922. Wanamaker was noted for 
his very successful use of advertising and was one of the first to 
employ advertising agencies. 

See H. A. Gibbon, John Wanamaker (1926); J. H. Appel, Business 
Biography of John Wanamaker (1930). (J. R. Lr.) 

WANDERING JEW, a legendary character doomed to live 
until the end of the world because he taunted Jesus on the way 
to crucifixion, His legend is probably related to that of Malchus, 
the high priest’s servant whose ear the apostle Peter cut off, and 
who was sometimes later identified with the officer of the high 
priest who struck Jesus for the way he addressed the high priest 
(John 18:10, 22). 

Roger of Wendover describes in his Flores historiarum how an 
archbishop from Greater Armenia visiting England in 1228 was 
asked by the monks of St. Albans about a certain Joseph who was 
reputedly present at the passion of Christ and was still alive. 
The archbishop’s interpreter replied that there was in Armenia 
a man formerly called Cartaphilus who claimed he had been 
Pontius Pilate’s doorkeeper and had struck Jesus on his way to 
crucifixion, telling him to go faster and not delay. Jesus replied, 
"I go, and you will wait till I return.” Cartaphilus was later 
baptized Joseph by Ananias (who baptized the apostle Paul). He 
lived piously among clergy in Eastern countries, hoping in the 
end to be saved. Matthew Paris repeats this story with additional 
material and remarks that it was confirmed by other Armenians 
visiting England in 1252. A variant of the story was current in 
Italy, where the culprit was known as Giovanni Buttadeo (‘Strike 
God”). The names John and Cartaphilus (“most beloved”) point 
to the words addressed by Jesus to John, the beloved disciple, 
which led some to believe that the latter would never die (John 
21:20-23). 

The legend received a new lease on life in 1602, when it appeared 
in an anonymous undated pamphlet entitled Kurzer Beschreibung 
und Erzehlung von einem Juden mit Namen Ahasverus (“A Brief 
Description and Narration Regarding a Jew Named Ahasuerus"), 
purportedly printed by Christoff Crützer at Leiden. In a later 
edition published in the following year the author is given as 
Chrysostomus Dudulaeus of Westphalia; neither he nor Crützer is 
otherwise known. In this version of the legend the name Ahasue- 
rus is first given to the culprit (who is not baptized) and his fate 
connected with the prophecy of Jesus in Matt. 16:28. (Ahasuerus 
was also the name of the fool in medieval Jewish plays based on 
the Book of Esther and performed at the feast of Purim.) 

The pamphlet describes how at Hamburg in 1542 Paulus von 
Eizen (d. 1598), Lutheran bishop of Schleswig, met an aged Jew 
who claimed to have taunted Jesus on the way to crucifixion and 
received the reply, “I stand and rest, but you will go on.” The 
popularity of the pamphlet may have been due to the anti-Jewish 
feeling aroused by the belief that Antichrist would appear in the 
year 1600 and be aided by the Jews. The story also provided an 
eternal witness to the crucifixion. The pamphlet was rapidly 
translated into other languages of Protestant Europe, and reports 
were soon heard of further appearances of the wandering or eternal 
Jew in various cities; e.g., Vienna, 1599; Lübeck, 1601 and 1603; 
and Prague, 1602; and later at Stamford, 1658; Munich, 1721; 
and Salt Lake City, 1868. 

In the 18th and following centuries Ahasuerus became the sub- 
ject of plays, poems, and novels, such as Andrew Franklin's Wan- 
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dering Jew, Wilhelm Miiller’s Der ewige Jude, and Eugéne Sue’s 
Le Juif errant, and was introduced as a symbol into such works as 
Shelley's Queen Mab and Nietzsche's Zarathustra. 

Outside the Christian context, the punishment of being unable 
to die was inflicted on Pindola, a follower of Buddha. 

BrstiocraPHy—E. Konig, Ahasver (1907); W. Zirus, Ahasverus 
(1930) ; J. J. Gielen, De wandelende Jood (1931). 

WANDSWORTH, one of the 32 London boroughs constitut- 
ing Greater London, Eng., lies south of the Thames (which forms 
a 5-mi.-long boundary) bordered east by Lambeth, south by 
Merton, and west by Richmond upon Thames. Area 13.9 sq.mi. 
(36 sq.km.); pop. (1965 est.) 331,660. This inner London 
Borough was constituted on April 1, 1965, under the London Gov- 
ernment Act 1963 (see Lonpon) by merging the former Metro- 
politan Borough of Battersea with approximately two-thirds of 
Wandsworth (the remainder of which went to Lambeth). The 
River Wandle, which flows into the Thames just west of Wands- 
worth Bridge and bisects the borough, has strong historical as- 
sociations with the Huguenot refugees who introduced their in- 
dustries along its banks, Wandsworth returns four members to 
Parliament. 

The borough contains the parishes of Battersea, Wandsworth, 
Putney, Tooting Graveney, Balham (all mentioned in the Domes- 
day Book), and Roehampton. Its main shopping areas are 
Clapham Junction, Balham High Road, Tooting Broadway, Wands- 
worth High Street, and Putney. Open spaces include Tooting and 
Wandsworth commons, Putney Heath, and parts of Clapham and 
Wimbledon commons. Battersea Park (200 ac. [80 ha.]) was 
laid out in 1858 on the site of Battersea Fields; the Pleasure 
Gardens were created from part of this park in 1951 in connection 
with the Festival of Britain. 

Wandsworth is well supplied with colleges and schools, includ- 
ing several colleges of education, Wandsworth Technical Col- 
lege, Battersea College of Technology, a number of modern com- 
prehensive schools, and the Sir Walter St. John’s and Emanuel 
schools. Putney Parish Church is known for its associations with 
Oliver Cromwell, who held army councils there in 1647. Exten- 
sive post-World War II housing developments include the 
Ackroydon, Alton, Ashburton, and Livingstone Road estates. 

There are five main road bridges over the Thames, namely Chel- 
sea, Albert, Battersea (to the Royal Borough of Kensington and 
Chelsea), Wandsworth, and Putney (to Hammersmith) ; the last- 
named is on the site of the second earliest bridge over the river and 
is near the starting point for the annual Oxford and Cambridge 
boat race to Mortlake. Clapham Junction Railway Station, where 
the main lines from London to the south converge, is one of 
England’s busiest junctions. Westland Heliport is near Battersea 
Creek. The Roman Stane Street ran along the site of the present 
Tooting and Balham high streets. 

Early industries of the area included hatmaking, calico print- 
ing, dyeing, milling, and the production of Battersea enamels and 
paper. The major industrial area now lies along the Thames 
from west of Wandsworth Bridge to Chelsea Bridge. Industries 
include light engineering, brewing, and the manufacture of paint, 
candles, and printing inks; the Battersea Power Station is a promi- 
nent landmark. 

The famous mock election that took place annually from 1747 
to 1796 in the Garret Lane District of Wandsworth inspired the 
satirical playwright Samuel Foote (1720-77) to write The Mayor 
of Garret. (E. V. Co.; Pa. M.) 

WANG AN-SHIH (1021-1086), though eminent in poetry 
and prose, is best known in Chinese history as a governmental re- 
former who implemented his unconventional idealism through the 
“New Laws" or “New Policies” of 1069-76. The academic con- 
troversy excited by his reforms continued for centuries, Wang’s 
idealism inspiring praise from some scholars amid general dis- 
approval. 

Wang’s philosophy, outlined in the so-called Ten Thousand 
Word Memorial addressed to the emperor, upheld an active role 
for the government in establishing regulatory systems or institu- 
tions for the material benefit of the people and in providing a 

social environment for their long-range moral well-being. Wang’s 
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cardinal objective was better state financing, based on fiscal plan. 
ning, increased currency for expansion of the money economy, 
stabilization of prices, etc. He proposed (and the proposals were 
carried out) that government loans be made to peasants at int 
that a land survey be made for equitable tax assessment, and thy 
corvée labour be replaced by a hired service system based on 
graduated cash tax payments. For national defense, village mij, 
tias were set up for local policing and as army reserves; a program 
of horse breeding was instituted to replace the current practig — 
of importing horses; and weaponry was developed. These d 
required an energetic bureaucracy, which Wang attempted to cre. 
ate by instituting a nationwide school system; separate prof. | 
sional training in law, military, and medicine; a utilitarian em- | 
phasis in civil-service examinations, by which applicants wer 
expected to understand the general meaning of the Confucian | 
classics rather than merely be able to recite them; dismissals of | 
dissenting officials; and stronger incentives for clerical staffs below | 
the civil-service level. | 

The New Policies were successful in attaining their objectives, | 
but they also tended to augment centralization and absolutism, — 
Above all, they provoked determined opposition, especially amon | 
such northern conservatives as Ssu-ma Kuang (q.v.). Wangs 
many critics pointed out that his policies deviated from orthodor 
Confucianism and encouraged a Legalistic perversion in pursuit of 
state profit and power; and that he neglected morality in govem 
ment, employing unscrupulous officials and causing widespread 
abuses and miseries among the population. Policy vacillatiom 
followed the intense factional strife, and upon the death of the em 
peror Shen Tsung (1067-85) an antireform phase set in (1085- 
93), to be replaced during 1093-1125 by a revived but degenerated 
reform system. The reform was blamed for the fall of the North 
ern Sung Empire in 1127, but nonetheless such policies as the hired 
service became a permanent part of Chinese institutions, See alto 
SUNG. 

BisLrogmAPHY.—H. R. Williamson, Wang An-shih, 2 vol. (1939); 
J. T. C. Liu, Reform in Sung China (1959); and J. T. Meskill (ed); 
Wang An-shih, Practical Reformer? (1963); W. T. de Bary (ed) 
Sources of Chinese Tradition (1960). See also general histories of tht 
Sung dynasty. (gr. T. ( 

WANGANUI, a city and port of New Zealand, lies nei 
the mouth of the Wanganui River, about 95 mi. (153 km.) Nd 
Wellington. Pop. (1961) 33,316. It isat the foot of low hills, the 
summit of which affords a splendid view of the surrounding 
countryside, including snow-clad Mt. Ruapehu to the northeast. 
The Wanganui Collegiate School (Church of England) is one of 
the largest private boarding schools in New Zealand. Notable 
buildings in the city include the War Memorial Hall (1960): 
Wanganui is the centre of a chiefly pastoral area, and wool is & 
ported, as well as meat and dairy products. The city was founded 
in 1842, and the surrounding district was the scene of conflicts Wi 
the Maoris in 1847, 1864, and 1868. " 

WANG CH'UNG (Ap. 27-c. 97) was perhaps the m i 
original and most penetrating Chinese thinker of the Han pero 
(202 B.c-A.D. 221). In an age of superstition and myster 
mongering he dared to be a thoroughgoing rationalist and nis 
rialist. Living in a time when superstitious theories were com 
monly advanced to explain natural events, he demanded evident 
and experimental proof. His rationalism prepared the way for i 
critical spirit that was typical of the next philosophical period. 

Wang was born into a poor family and was orphaned early. ^* 
nonetheless studied at the national university and became © 
teacher. Wang accepted Confucius but opposed the contempora 
debased Confucianism. The will of Heaven, he said, does a 
exist, and Heaven and Earth are both material. There arè A 
spirits. After death, man ceases to exist, There are no sup? 


Man is d 
noblest and most intelligent creature, but he has no excepti 
position in the universe. the 

Wang Ch’ung has never been popular in China, though in ing 
20th century, a critical and skeptical age, he has been rece! ai 
considerable attention. His outstanding work, the trenchant at 
critical Lun-heng (“Disquisitions”), written about A.D. 85 and ¢ 
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sisting of 84 chapters in 30 books, has been translated into English 
by A. Forke (2 vol., 1907-11). Wang himself described it as 
characterized by “hatred of fiction and falsehoods.” 

See Wing-tsit Chan, A Source Book in Chinese Philosophy, pp. 292- 
304 (1963), with extracts from the Lun-heng. (H. H. D.) 

WANG PI (226-249), Chinese philosopher, a distinguished 
Taoist and author of commentaries on both the Confucian classic 
the Book of Changes (I Ching) and the Taoist Lao-tzu (or Tao-te 
Ching). Although his life lasted only 24 years, a progressive de- 
velopment may be seen in his thought, in both metaphysics and 
theory of emotions. 

In metaphysics Wang stressed the unity of principle. In the 
world there are a myriad things, but they are not disordered be- 
cause each is governed by its own principle. The ultimate prin- 
ciple, which unites all of them, is Tao, according to Lao-tzu (q.v.). 
Wang interprets this Tao as nonbeing. In his Commentary on the 
Lao-tzu he says that though all things may be reduced to One, 
One itself is derived from nonbeing: "One is the beginning of 
number and the ultimate of things.... All things in the world 
came from being, and the origin of being is based on nonbeing.” 
In his Commentary on the Book of Changes, however, he makes 
One the principle, the origin from which the myriad of existing 
things come, and equivalent to the “Supreme Ultimate" of the 
Book of Changes and to the Tao of Lao-tzu. This discrepancy 
in his two commentaries must be explained by chronology. An 
early biographical work, speaking of Wang when he was not yet 
20 years old, mentions that he admired the Lao-tzu but says noth- 
ing about his relation to the Book of Changes; the inference is that 
he did not devote serious study to this classic till the latter part of 
his life. 

In his theory of emotions, Wang at first came close to holding 
that the true sage lacks emotion; at one time he had a low opinion 
of Confucius because of the great sage's grief at the death of Yen 
Hui. Later, however, Wang came to the conviction that emotion 
belongs to human nature and that even a sage, being a man, cannot 
but react like a man, though he will not be ensnared by emotion. 
See also Taoism: Philosophical Taoism. 1 

See Wing-tsit Chan, A Source Book in Chinese Philosophy, pp. 316- 
324 (1963); Fung Yu-lan, A History of Chinese Philosophy, vol. ii, 
pp. 179-189 (1953). (C-u. Cn.) 

WANG SHIH-FU (c. 1250-1337?), leading Chinese drama- 
tist of the Yüan (Mongol) period, which saw the flowering of 
Chinese drama. Little is known of him, but there is some evidence 
that he might have been the father of Wang Chieh, a government 
minister during the reign of the emperor Shun-ti (1333-41); if this 
is indeed the case, then Wang Shih-fu was the son of one of 
Genghis Khan’s soldiers and was himself an official. In an early 
biographical dictionary of 13th-century playwrights, 14 plays were 
attributed to Wang, but only 3 are extant. Of these, the important 
one is Hsi-hsiang chi (“The Romance of the West Chamber”), 
which is widely regarded as the best specimen of Northern drama 
of the Yüan period and which is still popular today. Hsi-hsiang 
chi is an amplified tsa-chii (a popular theatrical form of the 13th 
century), most of the conventions of which Wang employed, but 
with innovations. He departed from the general practice, by which 
only one actor or actress did all the singing, and all the important 
characters in Hsi-hsiang chi have singing parts. In spite of the 
Tigid conventions of the stock actor, he succeeded in creating a 
Convincing character in the maid, Hung Niang, and the dialogue 
1S excellent. The Hsi-hsiang chi is in five acts and is about five 
times the length of a regular tsa-chii. In length it foreshadows the 
ch’uan-ch’i, the dominant dramatic form of the Ming and Ch'ing 

Ynasties, 

, The play originated in the Ving-ying chi (“The Story of Ying- 
Ying"), by Yüan Ch’en (770-831), a tale of star-crossed lovers. 
In the 13th century a certain Master Tung, using this story as a 

ase, wrote Tung Chieh-yüan hsi-hsiang chi, a chu-kung-tiao 
(medley or ballad), changing the story to give it a happy ending. 

ang’s play bears a closer resemblance to this latter work. Some 

scholars believe that Kuan Han-ch'ing, a celebrated dramatist con- 

rmporary with Wang, was responsible for the fifth act, which 
5 with the reunion of the separated lovers. 
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There are at least 37 different editions of the Hsi-hsiang chi, of 
which the annotated edition by the Ming author Wang Po-liang 
and a modern (1948) edition by Ch’en Chih-hsien are perhaps the 
best, English translations are by Hsiung Shih-i, The Romance of 
the Western Chamber (1935), and by Henry H. Hart, The West 
Chamber (1936). 

BrsriocrapHy—T’an Cheng-pi, Yam ch'ü liu ta chia lüeh chuan 
(“Short Biographies of Six Major Yüan Dramatists”), in Chinese 
(1955); Ch’en Shou-yi, Chinese Literature (1961); James Robert 
Hightower, Topics in Chinese Literature (1950). (C.-]. Lr.) 


WANG SHOU-JEN (Wane Yawo-wiNG) (1472-1529), 
Chinese philosopher and government official, led the revolt 
against the Neo-Confucianism of Chu Hsi (q.v.). Wang was 
born in 1472 in the present Hangchow District, son of a cabi- 
net official. He traveled extensively, learned the military arts, 
was an athlete, practised the Taoist technique of breathing to pro- 
long life, and studied Buddhism. His chief interests, however, 
were public service and teaching. Beginning in 1504, he served 
successively as assistant in the Army and Justice departments, 
exiled official in Kweichow, high official in various provinces, a 
general suppressing rebellions, secretary of justice, censor, and 
governor. He instituted local administrative systems, established 
academies of learning, and inaugurated the celebrated “community 
contract.” He never allowed this busy career to interrupt his 
teaching. 

He was made an earl at 34. When he died, on Jan. 10, 1529, his 
political enemies denied him the customary honours. However, 
in 1567 the title “duke of cultural perfection” (Wen-ch’eng) was 
conferred on him, and in 1584 he was honoured in the Confucian 
temple. His conversations, essays, letters, and official papers make 
up The Complete Works of Duke Wen-ch’eng, an indispensable 
classic of Chinese thought. 

The Neo-Confucian idealist movement of Wang Shou-jen arose 
as a strong reaction against the Neo-Confucian rationalism of Chu 
Hsi, which monopolized Chinese thought from the 12th to the 15th 
century, Since the beginning of the Ming period, Chu Hsi’s in- 
terpretation of the Confucian classics had been accepted as the 
official version that scholars had to follow in order to pass the civil- 
service examination on their way to officialdom. The result was 
a stereotyped, formalistic, narrow Neo-Confucianism, devoid of 
originality or vigour. Against this empty and lifeless tradition, 
Wang advocated sincere convictions and forthright action originat- 
ing from one’s own intuitive mind, which is at once pure and good, 
Four concepts stand out prominently in his idealism: (1) love 
as exemplified in the great man’s forming one body with the uni- 
verse; (2) the identification of the mind with principle (li); (3) 
the extension of native knowledge; and (4) the unity of knowl- 
edge and conduct. 

In forming one body with Heaven and Earth and all things, the 
great man eliminates selfish desires and obscurations, manifests 
his clear character, and fully develops his nature. This is love. 
With respect to the universe, love is the will to live, the process 
of unceasing production and reproduction. With respect to so- 
ciety, love is filial piety, brotherly respect, and similar qualities. 
In these qualities one’s original nature is unfolded, goodness en- 
sues, and the principle of Heaven, the categorical imperative, 
operates at all times. 

Following Lu Chiu-yüan (g.v.), Wang equates principle with 
mind, of which principle is the order and material force (cA) is 
the function. In contrast to Chu Hsi, Wang says that because 
there is the mind to be filial, there is the principle of filial piety. 
Actually, to him they are one and the same, and it is the same mind 
whether in the individual or in the entire universe. As this original 
mind manifests itself, there is native knowledge. To extend this 
native knowledge is the supreme duty of man. 

Like other Neo-Confucianists, Wang says that extension of 
knowledge depends on investigation (ko). Unlike such rational- 
ists as Chu Hsi, however, Wang interpreted ko to mean rectifica- 
tion of the mind, for to him all principles are contained in the mind 
and are discoverable if the mind is clear and calm. Such a state 
is to be achieved through elimination of selfish desires, self- 
examination, quiet sitting; in short, the method of tranquillity. In 
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these respects Wang came so close to the Meditation School 
(Ch’an; Japanese Zen) of Buddhism that he was vigorously at- 
tacked as a Buddhist in Confucian disguise. However, he also 
emphasized having a firm purpose, courage, a will to work, rigor- 
ous training, social and political responsibility—in short, a life 
of activity. To him the relationship of tranquillity and activity 
is one of reality and function, and they are not sharply contrasted. 
Furthermore, he strongly attacked the Buddhists for what he 
considered their life of emptiness and silence, their inability to 
assume social responsibility, and their selfishness in renouncing 
human relations for their own ends. In Wang’s theory knowledge 
is not complete until it becomes conduct, and conduct is not com- 
plete unless it is knowledge itself at work. Knowledge is the will, 
the beginning; conduct is the work, the accomplishment. At 
bottom they are a unity. 

These ideas of Wang’s were not the result of idle speculation 
but were firm convictions attained after strenuous search and 
struggle. A man of strong conviction, he had the courage to pro- 
tect the arrest of good officials and in consequence suffered punish- 
ment and exile to what is now Kweichow Province, then a barren 
wilderness. It was there that, at 37, lonely but vigorous in soul 
searching, he intuited the principles of investigation of things and 
extension of knowledge and, a year later, the doctrine of the unity 
of knowledge and conduct. At 50 he found the truth of native 
knowledge. His philosophy evolved step by step, just at the time 
when great decisions had to be made and strong actions taken. A 
philosophy of life arrived at in this way has a special freshness 
and power, and Wang’s followers spread practically all over China, 
setting off a movement that was to overshadow Chu Hsi’s ratio- 
nalism for about 150 years. Its influence extended to Japan, where 
it is called the Oydmei-gaku and where it produced the greatest 
leaders of modern reform as well as Japanese Confucian thought. 

Toward the end of the 16th century the movement in China 
began to lose its vitality and degenerated into empty talk and 
irresponsible conduct; eventually it was replaced by the practical 
and critical philosophy, Its influence was again felt in the 20th 
century, however, especially in Sun Yat-sen (g.v.) and Chinese 
idealists who, like Wang, demanded strong convictions and de- 
cisive action, See also CHINESE PuitosopHy: Modern Period: 
Neo-Confucianism (906-1900): Wang Shou-Jen. 

BrsLrocmaPHY.—Fung Yu-lan, A History of Chinese Philosophy 
(1952-53) ; Carsun Chang, “Wang Yang-ming’s Philosophy,” Philoso- 
phy East and West, v. 1 (April 1955) ; The Philosophy of Wang Yang- 
ming, trans. by F. G. Henke (1916). (W. C.) 

WANG WEI (701-761), Chinese poet and painter, of whom 
a Sung poet-artist remarked that there were pictures in his poems 
and poems in his pictures, was a native of Ch'i in Shansi Province 
and is said to have revealed his literary talent as early as the age 
of nine. In 721 he won the most prestigious degree awarded in 
the imperial civil-service examination system and was granted a 
post at the capital, Ch'ang-an. He was soon demoted and given 
an unimportant position in Shantung, being recalled to the capital 
in 734 and given a post in the censorate. In 756, when Ch'ang-an 
was occupied by the troops of the rebellious general An Lu-shan 
(see T’ANG), Wang Wei was captured and taken to the rebel cap- 
ital at Lo-yang, where he was forced to accept a post in the rebel 
administration. In 758, after Ch'ang-an and Lo-yang had been 
recaptured by the imperial forces, Wang was saved from disgrace 
because of the loyal sentiments expressed in a poem he had com- 
posed while a prisoner in the rebel camp and because of the inter- 
cession of his brother Wang Chin, a high official. He continued to 
hold posts at the capital until his death. During the last years 
of his life he is said to have become a devout Buddhist. 

Although Wang Wei wrote in all of the established poetic genres 
of his time, his fame rests largely on his achievement as a poet of 
landscape or nature. He owned a villa at Wang-ch'uan, in the 
Chung-nan Mountains south of Ch'ang-an, a region renowned for 

its beauty. Wang's best poems are short lyrics of four or eight 
lines each, many of them inspired by scenes in the vicinity of this 
villa. Wang Wei was also known as a musician and calligrapher, 
but especially as an artist. He is traditionally credited with in- 
venting the shui-mo, or monochrone ink, style of watercolour 
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painting, but none of his works survives in its original form, qj 
the evidence for this claim is inconclusive. 

See the English translation by Chang Yin-nan and Lewis C; Y. 
ley, Poems by Wang Wei (1958). (D. T. Ro) i 

WAN-HSIEN, an important port on the Yangtze River h 
Szechwan Province, western China. It is the eastern termin d 
the east-west highway across central Szechwan by the shortey 
route to the provincial capital, Ch’eng-tu, in the west. The di 
js the chief commercial centre for eastern Szechwan and northern 
Kweichow. From the down-river approach, Wan-Hsien marks the 
end of the worst rapids and whirlpools of the scenic but dangeroy 
Yangtze gorges, which run for about 195 mi. down to Lay, 
Pop. (1953 est.) 100,000. (HL. J. Ws) 

WANNE-EICKEL, a town of West Germany in the Loy. 
(state) of North Rhine-Westphalia (Nordrhein-Westfalen), Fel 
eral Republic of Germany, lies in the centre of the Ruhr, Pop, 
(1961) 107,197. It was formed in 1926 through the incorporm 
tion of the two urban districts. Though popular as a health sp 
the town is chiefly notable as an important communications ce. 
tre. It has three ports on the Rhine-Herne Canal, which link 
the Rhine to the Dortmund-Ems and the Mittelland canals, an 
it is an important railway junction for the country's main east 
west and north-south lines. Its freight terminal is the second 
largest transit and shunting station in North Rhine-Westphalia, 
The chief industries are anthracite coal mining, brewing, ani 
manufacture of chemicals and building machinery and D 

(Dr. R. 

WANTAGE, a market town and urban district of Berkshitt 
Eng., lies in the White Horse Vale, 25 mi. (40 km.) NW of Ret 
ing by road. Pop. (1961) 5,949. It is the birthplace of Alfrel 
the Great, whose statue stands in the wide marketplace surrounded 
by mellow brick buildings, some with pleasing Georgian front 
The Church of SS. Peter and Paul is Early English and Perper 
dicular. Stiles! Almshouses is a 17th-century building. Th 
Community of St. Mary the Virgin (the Wantage Sisters), th 
largest Anglican sisterhood, founded in 1848, is centred in War 
tage. Agriculture is still a main industry, though many peopl 
are employed at atomic energy research establishments and at al 
army ordnance depot. (M. 

WAPITI, a name applied to several large deer of North Amet 
ica: Cervus canadensis, C. merriami, and C. nannodes, all of whid 
are often considered a single species, C. camadensis. They fot 
merly occurred from central Canada to extreme northern Mex 
excluding the Atlantic and Gulf coasts and the arid Southwest, 
but are now restricted to the more northern parts of this range | 

The wapiti is the second largest living deer, being exceed 
only by the moose (q.v.). The male may stand over five feet i| 
the shoulder and weigh up to 1,100 Ib. (average 650 1b.) ; femi 
wapiti are shorter and not so heavy. The coat is light to dart 
brown with a pale rump patch; the shoulders and neck are covet 
with long, shaggy, dark brown hair. The male's antlers are Jorio 
towering about four feet above his head, and usually have f 
tines. 

The breeding season is in September and October, the 
collecting large harems and fighting other males, sometime 
the death, for the females. One calf (rarely two) is produc 
May or June. In winter the small bands merge to form 
ones; in summer the bands break up into smaller groups, WUT 77 
older bulls living alone or in groups of two or three. Wapiti 
browsing animals and feed on a wide variety of sedges, 857 
leaves, and herbs. They require large quantities of food, and M. 
natural supplies are low, as in a severe winter, they may resort if 
cultivated crops, orchards, and haystacks. In the vicinity 
civilization their numbers must often be regulated by contro. 
hunting. K. R. EN) 

WAQIDI, AL- (Asu ‘ABDALLAH MOHAMMED IBN ‘OMAR f 
Waowt) (747-823), Arab historian, was the author of Kitab 8 
Maghazi, a well-known work on Muhammad’s campaigns. He dti 
born in Medina and became a corn dealer but after a time fi E 
Baghdad to escape his creditors. Here Yahya ibn Khalid, 
vizier of Harun al-Rashid, gave him means and, some reports 
made him gadi of the western district of the city. In 819 be 
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appointed qadi of Rusafa on the east side by the caliph al-Ma'mun, 
who was his close friend and later his executor. Waqidi died in 
Baghdad in 823. The first third of Kitab al-Maghazi (one leaf 
missing) was published by A. von Kremer from a Damascus manu- 
script (1856). A. Sprenger in his Das Leben und die Lehre des 
Mohammad (1861-1865) used a British Museum manuscript con- 
taining the first half, all but one leaf; J. Wellhausen published an 
abridged German translation from another British Museum manu- 
script under the title Muhammed in Medina (1882). 
See D. S. Margoliouth, Lectures on Arabic Historians (1930). 
WAR. War in the popular sense is a conflict among political 
groups involving hostilities of considerable duration and magni- 
tude, In the usage of social science certain qualifications are 
added, Sociologists usually apply the term to such conflicts only 
if they are initiated and conducted in accordance with socially 
recognized forms. They treat war as an institution recognized in 
custom or in law. Military writers usually confine the term to 
hostilities in which the contending groups are sufficiently equal in 
power to render the outcome uncertain for a time. Armed con- 
flicts of powerful states with primitive peoples are usually called 
pacifications, military expeditions or explorations; with small 
states, they are called interventions or reprisals; and with internal 
groups, rebellions or insurrections! Such incidents, if the resist- 
ance is sufficient, may achieve a magnitude which entitles them 
to the name “war.” (See articles on wars under their names and 
in the History sections of articles on various countries.) 
This article is divided into the following sections: 
I, International Law and War 
II. Types of War 
III. The Sociology of War 
1, Causes of War 
2. Consequences of War 
3. Control of War 
IV. The Law of War 
1. Initiation of War 
2. Conduct of War 
3. Termination of War 
V. War and Military Policy 
VI. History of War 
1. Ancient War 
2. Medieval War 
3. Modern War 


I. INTERNATIONAL LAW AND WAR 


Tn international law the concept of the equality of the belliger- 
ents was applied during the 18th and roth centuries to their legal 
status rather than to their physical power. Thus, a "state of war" 
or war in the legal sense was distinguished from “hostilities” or 
war in the material sense (see The Three Friends, 166 U.S. 1, 
1897) and was defined as the condition which equally permits 
two or more political groups to contend by armed force. Armed 
conflict within a state constituted a state of war only if the in- 
Surgents or revolutionists had been recognized by the parent state 
or by other states as “belligerents.” Otherwise the situation was 
technically known as “insurgency.” This legal concept of war 
developed with the legal concept of neutrality which required 
Nonparticipating states to treat the belligerents impartially. In 
the middle ages the prevailing thought treated war as necessarily 
Just on one side and unjust on the other. “Just war” was a lawful 
Procedure, whereby a competent authority, by proper declaration, 
and with proper motives, employed armed force outside his nor- 
mal jurisdiction to defend rights, to rectify wrongs or to punish 
crimes. This concept was accepted by Grotius, who said in The 
Law of War and Peace (1625): “It is the duty of those who keep 
out of a war to do nothing whereby he who supports a wicked 
Cause may be rendered more powerful, or whereby the movements 
of him who wages a just war may be hampered.” Grotius, how- 
ue Opened the way to neutrality by adding, "In a doubtful 
us however, those at peace should show themselves impartial 
eee side.” Cornelis van Bynkershoek, in the 18th century, 
d BE ed the law of neutrality from the principle that "the ques- 
inco 9 Justice and injustice does not concern the neutral," thus 

no ating in international law the ideas which post-Renaissance 
ái uS of sovereignty had developed among political writers and 

© practice of states, The sovereign was deemed free to initiate 
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war for “reason of state." War was a prerogative of the sovereign 
as the duel was a prerogative of the gentleman. "Third states must 
treat war as a fact and be impartial toward the belligerents unless 
one of them violated neutral rights. This legal concept of war was 
embodied in the legislation of many states after the United States 
neutrality law of 1794, and in the Hague conventions of 1907, but 
it was never accepted in Catholic theory which continued the 
medieval tradition, or in popular thinking and government propa- 
ganda, which often referred to the relative justice of the causes of 
the belligerents. Pres. Woodrow Wilson's statement on the out- 
break of World War I that Americans should be "impartial in 
thought as well as in action" was widely criticized, although he was 
reiterating a portion of Washington's farewell address and seeking 
to provide moral foundations for the prevailing legal theory. 

Subsequent developments tended to revert to the Grotian 
theory. War was “outlawed”; i.e. international law ceased to 
recognize war as a condition in which the belligerents are equally 
entitled to carry on their conflict by armed force, but assumed 
that one is the aggressor and the other the victim and that third 
states may, or under the United Nations charter, must treat them 
differently. 

The advocates of the "outlawry of war," led by Salmon O. 
Levinson, a Chicago lawyer, felt that as long as war remained a 
respectable institution and enjoyed a recognized place in interna- 
tional relations, the root of the evil remained. Their solution of 
the problem was, in part, to oust war from its privileged position 
by denying it a legal status and placing beyond the pale a state 
found to have initiated hostilities illegally. 

The statesmen primarily responsible for the effort to realize this 
idea by a general treaty were Aristide Briand, French minister of 
foreign affairs, and Frank B. Kellogg, United States secretary of 
state. In 1927 Briand proposed to the United States the con- 
clusion of a bilateral treaty covering the ground suggested by the 
advocates of the outlawry of war. In replying to this proposal, 
Secretary Kellogg suggested that instead of contenting themselves 
with a bilateral declaration, the two governments might make a 
more signal contribution to world peace by joining in an effort to 
obtain the concurrence of all powers. 

The draft multilateral treaty proposed by the United States 
on June 23, 1928, was promptly accepted by 14 other governments, 
signed at Paris on Aug. 27, 1928, and subsequently ratified by 63 
states. It is commonly known as the Pact of Paris or the Kellogg- 
Briand pact. Its terms were, in part, as follows: 


ARTICLE Í 


The High Contracting Parties solemnly declare in the names of their 
respective peoples that they condemn recourse to war for the solution 
of international controversies, and renounce it as an instrument of na- 
tional policy in their relations with one another. 


ARTICLE II 


The High Contracting Parties agree that the settlement or solution 
of all disputes or conflicts of whatever nature or of whatever origin 
they may be, which may arise among them, shall never be sought ex- 
cept by pacific means, 


Although at the time great hopes were entertained as to the 
effect that these declarations would have in the preservation of 
peace, they had no observable deterrent effect upon the aggressions 
that shortly followed in Manchuria in 1931 or in China proper 
at a later stage; nor upon the Italian invasion of Ethiopia, the 
German-Italian interventions in Spain, or any of those that finally 
culminated in World War II. 

The Kellogg-Briand pact and other agreements for the renunci- 
ation of war, however, had important legal effects as noted below. 
These agreements, now incorporated in the United Nations charter, 
can be said to have “outlawed war" in the legal sense of a situation 
in which contending states are equally entitled to use armed force 
to settle their dispute. 

The United Nations.— The United Nations charter states that 
“all members shall settle their international disputes by peaceful 
means, shall refrain in their international relations from the threat 
or use of force, and shall give the United Nations every assistance 
in any action it takes in accordance with the present charter and 
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shall refrain from giving assistance to any state against which the 
United Nations is taking preventive or enforcement action.” (art. 
2, pars. 3, 4, 5. For text of charter, see UNITED Nations.) It is 
true that opportunity was given for impartiality if the United Na- 
tions failed to determine which party was the aggressor. This 
contingency, however, was not anticipated because it was assumed 
that the Security council would meet its “primary responsibility 
for the maintenance of international peace and security,” (art. 24) 
by performing its obligation to “determine the existence of any 
threat to the peace, breach of the peace, or act of aggression .. . 
and decide what measures shall be taken . . , to maintain or re- 
store international peace and security.” (art. 39.) 

These provisions of the charter gave more positive form to the 
changes in international law wrought by the covenant of the League 
of Nations (1920), which required discriminatory treatment 
against the state that resorted to hostilities in violation of its 
covenants and of the Kellogg pact. Since the latter instrument 
condemned war and obliged the parties to renounce war as an in- 
strument of national policy, and never to seek the settlement of 
any dispute or conflict except by pacific means, it was difficult to 
see how hostilities could begin unless one or both had violated 
their obligations. The concept that war was outlawed was given 
practical application in the policies observed by most states in 
discriminating against Japan in its Manchurian and Chinese hos- 
tilities, against Italy in the Ethiopian invasion, against Hitler in 
his invasions that led to World War II and against the North 
Korean and Chinese Communists after their aggressions against 
the Korean republic in 1950.. The Stimson doctrine (1931) calling 
for nonrecognition of the fruits of aggression, the U.S, refusal to 
observe neutral obligations for the benefit of aggressors by its sale 
of destroyers to Great Britain (1940) and its Lend-Lease act 
(1941) and the Niirnberg and Tokyo trials declining to recognize 
the aggressor state's declaration of war as an “act of state" shield- 
ing its agents from criminal prosecution were legal consequences 
of this outlawry of war. 

Hostilities occurring after the Kellogg-Briand pact were not 
"states of war" in the sense understood in 19th-century interna- 
tional law. Hostilities were permitted by international law only 
if exercised by a state within its domestic jurisdiction, in indi- 
vidual or collective self-defense, in pursuance of an explicit au- 
thorization by a competent United Nations organ, or on explicit 
invitation of a government for assistance within its territory for 
purposes other than the suppression of rebellion. Intervention in 
the latter circumstance would deny the "right of revolution." 
Otherwise the initiation of hostilities, even if formally declared 
“war,” had become illegal. No state could in principle initiate a 
state of war in which it and its enemy would be legally entitled to 
equal treatment by other states. 

Because of the inadequacies of the procedures of the United Na- 
tions, hostilities might occur in which no authoritative decision 
would be given distinguishing the aggressor from the defender, as 
in Vietnam in the 1960s. In such a situation different states might 
reach different conclusions, and some might maintain neutrality. 
The new international law outlawing war might, for a long time, 
prove ineffective in producing the practical results intended as did, 
for long periods of time, national legislation outlawing private 
dueling. Furthermore, declarations or other acts initiating hostili- 
ties, ineffective as they might be to produce a legal state of war un- 
der international law, would doubtless continue to produce that 
state under the domestic law of the enacting belligerent. Special 
war powers would become exercisable, and legislation and treaties 
applicable in time of war would be invoked. In international law, 
however, the critical problem for determining the legal conse- 
quences of hostilities for both participants and nonparticipants was 
not “when did war begin and end?" but “who was the aggressor?” 
(See also The Law of War, below.) 


II. TYPES OF WAR 


Apart from the distinction between war in the legal sense and 
war in the material sense, wars have been classified as limited 
and absolute. The latter term refers to wars the object of which 
is the extermination or unconditional surrender of the enemy. 
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Limited wars are fought to gain reparation for a particular injury 
to acquire a particular territory or advantage or to pi 
recognition of a particular claim. As Clausewitz pointed 
there is a tendency for all wars, however limited their origin] 
aim, to become absolute if belligerents are equal in power al 
tenacity. 

Wars have also been classified as “international” when betwee 
states in the same community of nations, “imperial” when be. 
tween states in different communities of nations or of very differ 
ent civilization, and “civil” when between the government anda 
rebelling or insurgent group in the same state. In a list of 30 
wars participated in by the members of the modern community of 
nations from 1480 to 1965, 152 were international, 70 imperi] 
or colonial and 86 civil. (See Q. Wright, A Study of War [rey,ed 
1965], p. 641 ff.) These wars varied greatly in magnitude, from 
relatively minor episodes involving only two small countries an 
lasting only a few months, to such events as the Thirty Years’ War, 
the Seven Years’ War, the Napoleonic Wars and World Wars] 
and II, involving all of the great powers, many other states, mil- 
lions of casualties, and, with the exception of the first, extending 
all over the world. The civil wars, including the French Huguent 
wars of the 16th century, the Great Rebellion and the German 
Thirty Years’ War in the 17th century, the French Revolutionin 
the 18th century, the American Civil War and the Chinese Tii 
P'ing rebellion in the 19th century, and the Russian and Chinese 
revolutions in the 20th century, were extraordinarily costly in life 
Imperial wars were as a rule the least costly in life because of tht 
marked disparity in military power between the belligerents, but 
this has been less true of 20th-century colonial wars, such as tho 
in Indochina and Algeria. Each of 15 international wars durin 
the modern period (four in the 17th, seven in the 18th, two in tbt 
19th and two in the 20th century) included substantially all of tle 
great powers as belligerents. Five of these were consequences tr 
causes of contemporaneous civil wars. . 

Wars during the modern period have averaged four year 
length, though the range is large. Long wars such as the Thirty 
Years’ War were usually interspersed with truces. Wars of cote 
siderable duration have usually been divided into "campa 
conducted in one area under one command for one season. Thé 
in turn, have been composed of "battles" in which forces come into 
direct contact for one or two days and “sieges” in which dired 
contact may be maintained for a longer time. Night and winter 
fighting, however, became more practicable and these distinction 
were less significant in World Wars I and II. Fighting was prie 
tically continuous, although campaigns could be distinguished 
geographical separation. Wars showed a slight tendency to d 
crease in length during the modern period, but in all other aspet 
they tended to increase in magnitude. There were more battl 
more participants, larger forces, larger numbers of casualties 
more extensive areas of occupation and greater mechanizatioi 
resulting in much heavier economic costs. This tendency Was 7 
no means continuous. The costs of the Thirty Years’ War of üt 
17th century were very great. World War II, however, " 
greater in all these respects than any other war in history. 

War can be considered from a number of points of view. th 
characterized by intentional violence and thus can be classed vi 
crime, police action, executions, duels, prize fights, gladiator 
combats, mob violence, insurrections, rebellions, intervento 
pacifications and reprisals. It is also a process for solving con 3 
and can, therefore, be classed with negotiation, mediation, a 
ciliation, arbitration, and adjudication as well as with fights, due j 
Strikes, elections and legislative procedures. In modern time 
war has usually been considered an abnormal social or legal S% 
ation and thus resembles states of martial law, of anarchy à? 
high tension. War also characterizes a type of intergrouP re al 
tions and thus falls in a category which includes alliance, ente 
friendship, strained relations, cold war and breach of relati 
The connotation of the term war can hardly be appreciated 
these numerous aspects are borne in mind. 

This wealth of connotation has resulted in wide metaphor 
extensions of the term war to almost any opposition deemed i 
portant. Literature is full of references to wars between eco" | 
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classes, between the sexes, between the generations. Industrial 
warfare is waged by strikes and lockouts. Party wars are con- 
ducted by oratory and ballots. There are wars of words, of books, 
of opinions; wars against disease, crime and poverty; wars among 
species of animals and plants resulting in the displacement of one 
by the other; wars of bacteria and insects against man. These 
metaphorical uses indicate no clear discrimination between “com- 
petition’? where groups or individuals are striving for limited 
resources or opportunities without necessarily any consciousness 
of one another, and “conflict” where groups or individuals are 
consciously opposing one another. The concept war seems more 
applicable to the latter situation. Thus the “struggle for exist- 
ence” which, according to Darwin, accounted for organic evolution 
and the “economic competition” which regulates prices and dis- 
tribution in a free economy have no real analogy to war. There 
are, however, phenomena among animals such as the sexual com- 
bat of stags, the slave-taking activities of ants, the struggle for 
dominance among monkeys and the defense of the nesting site by 
birds which have an analogy to war. 

The study of war has become a discipline with a large literature 
from the points of view of social science, of law, of practice and 
of history. War has also figured largely in literature, poetry, art 
and rhetoric. It has been an absorbing topic of human interest 
and has commanded admiration as well as detraction with the 
latter attitude gaining in popularity after great and destructive 
wars, Opposition to war reached a high point in public opinion, 
at least among democratic countries, after both World Wars. 


Ill. THE SOCIOLOGY OF WAR 


1. Causes of War.—War has been a variable phenomenon in 
human history. Wars have been more frequent, more intense, 
more extensive and longer in some periods of history than in 
others, Some pairs of states have fought frequently, some not at 
all. Some states have been more at war than others. This vari- 
ability suggests that the causes of war are to be found in the vary- 
ing social institutions and relations rather than in any constant 
characteristics of human nature, Nevertheless, it is men who 
make war, and there must be qualities of human nature that 
make men capable of initiating and participating in war when the 
circumstances are suitable, 

Among animals and primitive peoples, wars consist of brief 
attacks by individuals or small groups upon others with whom 
they recognize few social relations. Such wars, and the same is 
true of imperial wars by civilized states against savages, are only 
one step removed from the hunt. Their psychological causes are 
however more varied. The drives of dominance, sex, territory and 
Tevenge are more important than that of food. The occurrence of 
the appropriate stimulus to one of these drives and obstruction to 
its smooth realization causes hostility. Among primitive peoples 
8toup customs regulate the expression of these drives and deter- 
Mine the circumstances when hostility, whether in the form of 
feud or war, is appropriate. Tribal mores tend to become more 
warlike as culture becomes more complex, technology more effi- 
Gent, government more integrated, and extragroup contacts more 
abundant, 

As civilization advances, the belligerents increasingly recognize 

emselves as members of some supergroup. This supergroup 
May, as in civil wars, be a highly organized state or it may be a 
group with no organization at all, such, for example, as that which 
included both Islam and Christendom in the middle ages. “Inter- 
national wars" take place among state members of a supergroup. 
with a very decentralized organization but with some social stand- 
ards and interests recognized by all the members. The superficial 
cause of such wars lies in the desire of each state to continue to 
pus and the necessity it feels to be sufficiently prepared to win 
ut io which might end its existence. All the states appreciate 
qs f Supergroup itself is insufficiently organized to aem 
Fas di d he necessity that each feels to protect itself leads to the 
ten DOR of "power politics." The stability of such a system 
i 5 to decline if the number of states diminishes, if the disparity 
ü haer between the great and the small increases, if military 

chnology favours the offensive, if the technology of communica- 
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tion and transport shrinks effective distances and reduces geo- 
graphical barriers, and if the growth of population outdistances 
the food supply and standards of living deteriorate. The progress 
of a civilization tends to all of these results and consequently the 
cultural and social solidarity and the opposition to war which 
civilization also develops are counterbalanced by these conditions 
which render the power equilibrium less stable. Efforts are usu- 
ally made to strengthen the organization of the supercommunity 
so that it can more effectively regulate the relations of the mem- 
bers, settle their disputes peaceably and prevent hostilities. Such 
efforts may for a period increase stability, but the insistence of 
states upon retaining autonomy and sovereignty and their ideo- 
logical differences offer obstacles to such efforts. The trend of 
civilizations after a certain progress toward solidarity has there- 
fore been toward less stability and more severe wars usually end- 
ing in universal conquest. 

The establishment of a “universal state” does not, however, stop 
wars. Civil wars occur within states, often because the govern- 
ment is too centralized, especially if the state is large and its cul- 
ture heterogeneous. Local groups with peculiar institutions or 
cultural characteristics feel oppressed by the tendency of the 
supergroup to enforce uniformity. Wars of revolt occur which, 
though perhaps less frequent, are more bloody than the wars of 
defense or aggression in the system of power equilibrium. 

When people of widely different cultures or ideals come in con- 
tact, as by discovery or the emergence of new religions and ideol- 
ogies, imperial wars occur for the expansion of culture, religion, 
economic opportunity or political power. These are frequently 
waged in a peculiarly barbarous manner because the ‘parties have 
so little in common. Each is a wolf to the other. But as there is 
usually great disparity in technological efficiency, conquest may 
take place without much bloodshed. 

These illustrations suggest that after a certain stage of civiliza- 
tion wars are in some measure caused by either too much or too 
little political centralization of the supercommunity.  Psycho- 
logical drives of individuals and the culture and organization of 
the fighting groups play a part but relatively less important than 
in animal and primitive war. The adequacy of the degree of polit- 
ical centralization of a supergroup can only be determined rela- 
tively to the development of other of its aspects. Thus, with the 
advance of a civilization the recurrence of war may be attributed 
to the failure of co-ordination among the various aspects of the 
developing supergroup. These aspects include: contacts through 
communication and trade; understanding through standardization 
or complementarity of culture and values; co-operation manifest- 
ing mutual confidence and acceptance of common ends; and 
organization to maintain law, settle controversies and suppress 
violence. A rapid increase of contacts with no development of the 
other aspects stimulates imperial wars, usually initiated by the 
group equipped with the most advanced military techniques. A 
rapid centralization of organization while the other aspects of the 
supercommunity lag is likely to lead to civil wars initiated by 
the group whose institutions and ideologies are least harmonious 
with those of the majority. A lag in centralization of organization 
behind the other aspects leads to international wars initiated by 
the most aggressive state or by the state against which time is 
running in the power competition. Peace depends upon the devel- 
opment of the various aspects of the civilization at the same rate. 

Civilizations have been organized in various ways at different 
stages of their history. Western civilization became organized in 
antiquity in the highly centralized Roman empire, in the middle 
ages in the Catholic Church, which lacked material power but 
maintained common standards of value, and in the modern period 
in the system of sovereign territorial states, united through a weak 
system of international law and the practice of balance of power 
politics. Each of these systems maintained relative peace and 
stability for about a century, the Pax Romana of the 2nd century, 
the Pax Ecclesiae of the 13th century, and the Pax Britannica of 
the roth century. During these periods the various aspects of the 
European community were developing synchronously. Roman 
legions, however, had to defend the peace against barbarians on 
the periphery, the popes had to manifest the solidarity of Christen- 
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dom by crusades against the infidels, and Great Britain had to act 
as balancer in Europe, utilizing its superior sea power and its over- 
seas empire. These periods of peace ended when the regulating 
authorities became weak or when the emergence of new ideologies, 
the development of new contacts, the progress of science and in- 
vention, increases in population or exhaustion of resources pro- 
duced disharmonies beyond their capacity to adjust. 

A similar analysis may explain the varying probability of war 
between different pairs of states. The relationships between any 
two states may be expressed in terms of “distances.” The 
United States and Canada were at war in 1812 and in conditions 
of great tension in 1840 and 1890. They came nearer to one 
another technologically in the sense that their people communi- 
cated and traded more abundantly. They also came nearer 
ideologically in the sense that the values and culture patterns of 
their peoples became more similar. Social distances between the 
two countries also shrank as co-operation between their govern- 
ments and citizens increased. Finally there was a shrinkage in 
political distance as they accepted common political institutions 
and organizations such as the International Joint commission 
(1909), the Permanent Joint Board of Defense (1940), the 
United Nations (1945) and the North Atlantic pact (1949). 
These changes proceeded synchronously; relations between the 
two countries became more friendly, and the probability of war di- 
minished. On the other hand, the United States had never been 
at war with Russia, regarded Russia as its first friend in the 
Civil War period and was an ally fighting a common enemy in 

1945, but by mid-century there was great tension between the two 
countries. “Ihe technological distance had decreased with the 
progress of aviation and the possibilities of atomic bombing, but 
ideological and social distances had increased. Common member- 
ship in the United Nations may be considered as registering some 
decrease in political distance, vet in view of the "iron curtain" 
and the failure of the Soviet Union, until 1954, to join the special- 
ized agencies, the decrease in political distance had been slight. 

Differentials in the rate of change in these various aspects of the 
“distances” between two states seem to be more significant in de- 
termining the probability of war than the magnitude of the dis- 
tances themselves. Rapid change in any one of these aspects of 
distance unaccompanied by parallel changes in the others is likely 
to lead to tensions and war. It is to be observed, however, that in 
general wars, the orientation of states because of alliances may 
result in pairs of states being at war with each other contrary to 
expectations which would have been drawn from the changes in 
their distance from one another. As a civilization shrinks, all dis- 
tances tend to be reduced and wars tend to hecome general. Con- 
sequéntly, analysis of the probability of war between pairs of 
states becomes a less useful guide than analysis of the supercom- 
munity as a whole. 

Analysis of its internal composition may indicate the probability 
that a state will initiate war. A state that seeks to co-ordinate 
all the activities of its citizens to comprehensive ends, admitting 
little local, functional or individual autonomy, usually finds it 
necessary to deflect latent resentments by focusing them upon an 
external enemy. It is doubtful whether a highly centralized, 
totalitarian dictatorship can exist without such a scapegoat. Dem- 
ocratic states that permit much internal competition and conflict 
'among political parties, business concerns, propaganda organiza- 
tions, religious movements and individual opinions have less need 
of an external enemy, but their lack of unity makes them vulner- 
able to fifth column penetrations or attacks by aggressive neigh- 
bours. Disparities in the forms of organization and in the power 
of states decrease the stability of a system of power politics. 

The state, though composed of lesser groups, is eventually com- 
posed of individuals and it is in the minds of individuals that, as 
stated by the constitution of the United Nations Educational, 
Scientific and Cultural organization (UNESCO), wars are made. 
Psychologists generally agree that there is nothing in human 

nature that makes war inevitable, but the circumstances of early 
education, social discipline and political loyalty develop latent ag- 
gressive tendencies in most people, which can be focused upon a 
political enemy. The child may suppress the aggressive disposi- 
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tion which he feels toward his parents in the process of try | 
for social behaviour and which he feels whenever he is frustrate) i 
in achieving his objectives. He learns that co-operation Paysi 
the “in-group” and so he displaces these latent aggressions Upon 
an “out-group.” As the area of co-operation expands, the ou 
group becomes a foreign state, or in a bipolar world, the organiza. 
tion at the opposite pole. 

This analysis suggests that modifications in early educati 
greater understanding of the psychological processes involved 
opportunities for relieving aggression upon impersonal enemies of 
humanity like disease and war itself, general allegiance to some 
universal values such as those expressed in the Universal Decl. 
tion of Human Rights, and the cultivation of a spirit of tolerance, 
comprehension, and appreciation by each people of the diver 
cultures of the world, might reduce or divert the acquired psychit 
characteristics which produce intergroup tensions and war, 

If we consider the human race as a whole, it is clear that the 
causes of war have greatly changed in history. War was originally 
a function of the internal structure of each fighting unit, and, a 
there were very many of these units, the probability of any unt 
of a class being at war at a given time might have been calculated 
from statistical averages. The change has been in the direction 
of reducing the number of fighting units so that there is les 
statistical basis for such calculations. Change has also been in 
the direction of integrating this smaller number of units into 
single unit so that war has tended to become a function, not oft 
fighting unit, but of the entire human community of which al 
fighting units are parts. Thus the problem of war has shifted fron 
that of classifying fighting units to that of analyzing the organiz 
tion of human society as a whole. The freedom of the individul 
fighting unit to escape war through intelligence has, therefore, 
been reduced but the freedom of the human race as a whole to 
escape war has been increased provided it can understand ant 
control itself. Predictions from being based upon the analyst 
and measurement of numerous independent agencies insusceptible 
of central control has come to be based upon the analysis of a fer 
personalities exercising central control. The moral and subjt* 
tive factors have tended to become more important than the 
material and objective factors. War can less and less be treated 
from the deterministic point of view. More and more it must be 
treated from the moral point of view. The individual can les 
profitably be interested in studying the historical causes of ve 
in order to decide a policy for himself or his group. He can mot 
profitably be interested in the engineering of peace for the huma 
race as a whole. 

2. Consequences of War.—The political consequences of wat 
have been of major importance in history. War has been 
principal instrument for creating states and empires, and it 
also destroyed states and empires through absorption by con 
quest and through disintegration by successful rebellion. V5 
larger scale, war has made major contributions toward developiné 
and integrating the historic civilizations, but also toward t 
eventual disintegration and destruction. Unlike science and te 
nology, which have tended toward the continuous civilization & 
man, war has produced great oscillations over periods of one € 
two millenniums. 

In the modern period, from the age of discoveries to th 
century, war tended to integrate historic civilizations and natio 1 
states into one world whose peoples engaged in continuous oo 
munication and trade, recognized many common standards 
value, acknowledged the rule of international law, and co-opert 
through international unions for numerous economic, socl@ a 
political ends. From the 17th to the 2oth century, wars beca 
less frequent. Europe as the centre of the world prospered m 
the Pax Britannica of the 19th century and maintained a hig 3 
gree of order but at the expense of many imperial and civil 
in the extra-European world. 

After World War I, the consciousness of one world and 
effort to organize it through the League of Nations and the Un 
Nations became more widespread. New techniques of wat 
however, encouraged aggression by governments and parties op 
posed to the humanitarian, liberal, democratic and tolerant stam 
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ards which had become widely accepted throughout the world. 
The necessities imposed by the unprecedented devastations of the 
world wars themselves and the rise of totalitarian despotisms as 
their consequence had initiated a process of disintegration. Under 
post-World War II conditions the political effect of war may 
have changed. World Wars I and II had tended to disintegrate 
civilization though efforts to control war and develop international 
co-operation through the United Nations had arisen. 

War has had economic consequences which have varied in im- 
portance and in direction; its destruction of life and property 
tended to increase during the modern period, although until World 
War I the major wars tended to be less frequent. The increasing 
economic destructiveness of war for both sides when waged be- 
tween states of similar industrial development made statesmen 
more reluctant to resort to it. Such considerations have postponed 
wars, and it has been suggested that the suicidal effect of hydrogen- 
bomb war may permanently prevent resort to such war, 

On the other hand, war, unless excessively destructive, intensifies 
social cohesion within the fighting group and stimulates economic 
activity. Among industrial states it creates full employment 
during the war and in the period of preparation before, and of 
reconstruction, after. Birth rates usually sink during the war, 
but rise afterward, compensating for war losses. John Stuart 
Mill-commented on the rapidity with which populations recovered 
economically from war. These countereffects manifested them- 
selves more slowly after World War I. Distortion of production 
and international trade resulted in extraordinary currency fluctua- 
tions, unparalleled depressions, and policies of national autarchy. 
The physical destruction of World War II was greater and the 
economic division of the world raore profound, but the controls 
within each of the economic areas were more adequate, and re- 
construction proceeded no less rapidly than after World War I. 
But the deteriorating influence of war upon economic progress 
was greater as manifested by the long delay in restoring either 
economic or political peace. 

The effects of war on population and cultural standards are 
equally momentous. Losses of life directly attributable to war 
have varied greatly among primitive peoples, among the historic 
civilizations, and in different periods in the life of each of these 
civilizations, European wars have tended to be progressively more 
destructive of life from the rsth century onward, though the 
17th century was exceptionally destructive and the 19th excep- 
tionally peaceful. It has been estimated that some 10% of all 
deaths in modern civilization can be attributed directly or in- 
directly to war. Deaths from war-spread epidemics and from 
war-induced famines have been much greater than deaths of 
soldiers and civilians through direct action of belligerents. These 
indirect effects upon population, however, were reduced through 
the progress of medicine and sanitation. (See Wright, A Study of 
War, pp. 212, 246; 570.) 

War losses have probably been adversely selective and have 
tended to deteriorate racial stocks. Great wars have been followed 
by crime waves, anti-intellectual movements, hordes of displaced 
Persons, widespread persecutions, the growth of intolerance and 
unrest and, in general, deterioration of the standards which have 
Usually been thought to characterize civilization. On some people, 

owever, the moral effects have been the opposite. Great wars 
have been followed by strong antiwar movements. í 
d With the progress of science and technology, augmenting the 
Sstructiveness of weapons upon civilians as well as armed forces, 
with increasing communications and general awareness of condi- 
Hons throughout the world, and with more effective control of 
other periodic visitations which formerly upset human societies, 
Such as pestilence and famine, war has had a more and more 
catastrophic effect on human existence whether viewed politically, 
Sas omically; socially or culturally. ^ 
a Control of War.—Efforts to control war have been ae 
wa izations, especially in periods after unusually devastating 
En i The Napoleonic Wars induced numerous peace i 
dee and and the United States. Associations for promoting ar 3 
on and the development of international law were stimulate 
Y the mid.roth century wars of nationalism. The League to 
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Enforce Peace and other organizations to promote international 
control of war both in neutral and belligerent countries became 
active while World War I was still in progress. During the inter- 
war period, discussions of the control of war were continuous and 
abundant both within and outside the League of Nations (q.v.), 
and this discussion was augmented by the outbreak of World 
War II and the establishment of the United Nations (q.v.). 

The control of war has been urged since the earliest records 
through individual pacifism and nonresistance. Various Christian 
and Hindu sects have especially supported this method. Move- 
ments of neutrality and isolation adopted by some states as na- 
tional policies have also been supported as contributions to peace. 
Such efforts can hardly eliminate war unless their influence is 
universal. A world largely nonresisting or neutral may even 
stimulate aggressors to initiate war, although, as Gandhi argued, 
if nonresistance is carried to the limit, the conqueror may find 
himself frustrated. Fora full account of the history of this ap- 
proach, see PACIFISM. 

The control of war has also been urged by the very different 
method of political action to stabilize the balance of power, to 
create a universal empire or to establish and strengthen inter- 
national organization. Following World War II, movements to 
develop the United Nations into a world government ‘were prom- 
inent. In a culturally heterogeneous world, such efforts imply 
some group coercion which itself may result in war. Efforts 
designed to maintain the balance of power were relatively effec- 
tive during the roth century when Britain was in a favourable 
position to serve as balancer, but under less favourable conditions, 
activity by a state to restore the balance may be interpreted by 
others as manifestation of aggressive intentions and may pre- 
cipitate war. In fact, preventive war has been considered a 
necessary instrument of balance of power politics. World empire 
implies war to create it, even if the object is eventual peace. 
International organization, if based only on consent, is ineffective 
against aggression, and if based on coercion implies, as does the 
balance of power, war as a possible instrument. World govern- 
ment, contemplating a voluntary federation of states rather than 
their initial compulsion as in the case of empire, cannot be estab- 
lished until sufficient solidarity exists in the world to permit uni- 
versal consent. Furthermore, federations when not compelled to 
cohere by danger of invasion have tended to disintegrate. The 
problem of world government differs greatly from that of terri- 
torially limited government. 

Economic reforms in the direction of free trade have been urged 
not only to promote prosperity but also by men like Richard 
Cobden and Cordell Hull to prevent war. Socialists from an 
opposite point of view have urged the social control of economic 
activity with the same dual purpose on the theory that capitalistic 
competition, and the class struggles and imperial expansions it is 
said to engender, had been the major cause of war in modern 
history. Economic liberalism has probably contributed to the 
stabilization of peace when, as during much of the roth century, 
political relations were themselves stable, but there is no evidence 
that it can in itself make them stable. The Marxist analysis of 
the cause of war has been vigorously contested on grounds both 
of theory and history. Experience with socialism organized by 
national governments provides no evidence of its alleged peaceful- 
ness. On the contrary, the more their economies have been cen- 
trally planned the more states have become autocratic, despotic 
and aggressive. As a consequence, international trade has de- 
clined, economic differentials at national boundaries have been 
augmented, international co-operation has languished, and inter- 
national tensions have increased. 

Educational activity emphasizing the costs of war and attempting 
to create attitudes deemed appropriate to a peaceful world have 
been prominent in the writings of such philosophers as Erasmus 
and William James, and in the work of peace societies. After 
World War I, education at all levels, at least in the democracies, 
gave great emphasis to international relations, international or- 
ganizations and the problem of war. UNESCO was dedicated to 
the promotion of peace and security through activities in the fields 
of education, science and culture. The findings of social psychol- 
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ogy concerning the influence of individual frustrations, attitudes 
and tensions upon intergroup relations presented opportunities for 
education at all levels, transnational co-operation in all fields 
and mass communication of all kinds. 

Military interest in the control of war has looked toward reduc- 
tion of armaments, prohibition of particularly destructive or ag- 
gressive weapons and regulation of the conduct of war. Doubting 
the possibility of eliminating war altogether, moderation of its 
human and economic cost was urged. Legal interest in the control 
of war was directed, especially after the growth of modern inter- 
national law in the r6th and 17th centuries, toward regulation of 
both the initiation and the conduct of war, and toward develop- 
ment of methods for settling international disputes peacefully. 
"These efforts at times undoubtedly influenced the occurrence and 
conduct of war, but they never achieved the results hoped for by 
their advocates. Rapidly changing military technologies and 
sentiments of more intense nationalism weakened the influence of 
such regulations. 

Plans to control war failed to solve the dilemmas arising from 
the fact that the necessary universality of acceptance requires 
coercion which implies war as an instrument, or time which im- 
plies the continuance of self-help in the short run, or revolution, 
destroying rational loyalties, which implies violence at least in 
the short run. Many ideal systems for the control of war might 
work if peoples and governments would accept them sincerely, 
universally and simultaneously, but the problems of lack of con- 

fidence, of the nonconcurring group, and of the transitional period 
are not easy to deal with. The problem of controlling war may 
have to be considered not as action to realize a plan, but as a 
continuous process of adjustment to maintain stability in a com- 
plex world. Such adjustment requires continuous action on all 
fronts—educational, economic, political, military and legal—to 
maintain balance between the local and the universal, the short 
run and the long run, coercion and consent, the individual and the 
group. 
IV. THE LAW OF WAR 


1. Initiation of War.—Even primitive peoples usually observe 
certain formalities on the initiation of war, and the states of the 
historic civilizations not only required such formalities, but often 
recognized that war was just only if the initiating group had suffi- 
cient cause and proper motives. They sometimes explicitly for- 
bade all war in certain places and in certain times, as did the 
medieval peace and truce of God. 

International law in the r8th and roth centuries abandoned 
these requirements of justice and treated war as a fact which 
began with the first hostile act by a sovereign state intended to 
initiate war. The practice of formal declaration of war was 
abandoned in most instances. Nineteenth-century international 
law, however, recognized certain requirements of justice in the 
initiation of hostilities short of war. Thus reprisals were per- 
missible only for the purpose of remedying a legal injury after 
peaceful means had failed and if proportioned in severity to that 
injury. Hostilities in self-defense were permissible only in case 
of instant and overwhelming necessity to prevent irreparable in- 
jury to a state’s territory, officials or nationals, and if confined 
to such necessity. Intervention was permissible only on the basis 
of a treaty with the state in whose territory the action took place, 
provided that treaty had not been made with one faction of a 
civil war. 

The 2oth-century movements to regulate the initiation of war 
involved all earlier methods. The first Hague convention of 1899 
recognized the general interest of all members of the community 
of nations in preventing the outbreak of war and the third Hague 
convention of 1907 required a declaration or an ultimatum with a 

time limit before initiating hostilities. Treaties neutralizing cer- 
tain areas or states, such as Switzerland (1815) and Belgium 
(1839) increased in number, and “cooling-off treaties” such as the 
Bryan treaties made by the United States in 1913 prohibited war 
during a period of time when the disputing states were obliged to 
attempt conciliation. The League of Nations covenant, the Kel- 
logg-Briand pact and the United Nations charter included general 
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prohibitions upon the initiation of war. Considering the gen 
ratification of these treaties, any armed hostility became ill 
under international law unless permitted by legally defined 
cumstances. These circumstances include hostilities to supp 
mob violence, insurrection or rebellion within the state's dom 
jurisdiction, hostilities for necessary individual or collective 
defense, hostilities in pursuance of express permissions in a tre 
binding on the state in whose territory the action takes pla 
hostilities under authority of the United Nations in pursuan 
its charter responsibilities. 

2. Conduct of War.—Rules for the conduct of war are no 
characteristic of all cultures and civilizations than are the 
for the initiation of war. Usually, however, no clear distincti 
has been made between rules of expediency such as principl 
strategy and tactics, rules of discipline such as prohibitions 
unauthorized seizures or hostilities by subordinates, and rul 
international law such as those relating to the treatmeni 
prisoners of war and respect for flags of truce. These three tyr 
of prescription were confused by some of the early jurists of inte 
national law such as Baltasar Ayala. Grotius, however, confin 
his treatment to rules of international law, though he distinguishet 
what is permissible to a belligerent deduced from the natu 
war and what is desirable drawn from better practices 
consideration to morality, humanity and mutual interest. Gr 
distinction is recognized in modern rules of war, codified in 
Geneva and Hague conventions and developed by practice, juris 
commentary and judicial opinion. These rules permit a b 
erent to exercise certain extraordinary powers beyond those wl 
a state enjoys in time of peace. These include the power to 
vade and occupy enemy territory, to destroy enemy armed fo 
to requisition and confiscate types of enemy property, to vi 
search, capture and condemn certain types of neutral propel 
at sea. These exercises of power are considered “military nea 
sities" if the enemy is to be brought to submission. The law 
war, however, restricts the exercise of these belligerent pow 
from considerations of humanity, mutual convenience of the b 
ligerents and neutral interest. Wanton cruelty would not forwa 
the strategic interests of a belligerent and is likely to impair tht 
interests by arousing adverse neutral opinion. Perfidy, sucha 
misuse of flags of truce and violation of armistices, makes 
these symbols and agreements, confidence in which is in the mu 
interest of the belligerents. Unnecessary injury to neutrals mi 
make them enemies. Rules forbidding injuries to the enemy 
this type are therefore sanctioned by self-interest. 

Some rules of war, such as those prohibiting the destruct 
of enemy property, are specifically subject to nonobservance 
circumstances of "military necessity." (Fourth Hague con 
tion, 1907, reg. art. 23 g.) Other rules are stated absolutely st 
as that forbidding the killing of enemy persons who have. 
rendered (ibid., 23 c). It is, however, recognized that most 
may be overridden in circumstances justifying reprisals, th 
retaliatory measures to compel enemies to observe the ! 
Reprisals against prisoners of war were, however, explicitl 
bidden by the Geneva convention of 1929 (art. 2). b 

The jural character of rules of war is indicated by their 
tions, which reside not only in the mutual interests of the b 
ligerents, but also in the protests and possible action by neut? 
in reprisals by the other belligerent, and in judicial procee 
Such proceedings are required before condemnation of ma! 
captures and before punishment of alleged war criminals. ~ 
such proceedings have usually been conducted against enel 
neutral individuals in prize courts and military tribunals of 
belligerent, proposals were made for international tribunal 
for instance, the proposed International Prize court § 
at the Hague conference of 1907. The Niirnberg and 
tribunals after World War II were international in the sens 
they were based on agreements among many of the Unit 
tions. The Axis powers were, however, not represented and 
jurisdiction of the tribunals extended only to Axis nationals. 
was argued that this discrimination was justified becau! 
United Nations, comprising a large portion of the world’s 
lation, was competent to represent the community of nat 
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and the Axis powers, not being lawful belligerents, had no claim 
to participate. The opinions rendered by the numerous interna- 
tional and national war crimes tribunals after World War II 
greatly developed the law of war, especially on such subjects as 
the defense of superior orders, the killing of hostages, the justi- 
fiability of reprisals, and the liabilities of judges, doctors and 
administrators for inhumanities. 

While the rules for the conduct of war have developed especially 
for application during “states of war” when belligerents could be 
considered legally equal, they have also been applied with some 
modification in cases of insurrection, intervention, occupation, 
reprisals and other “hostilities short of war.” Juridical analysis 
of the legal consequences of aggression has concluded that an 
“aggressor” acquires no new powers from his unlawful initiation 
of hostilities. Consequently the aggressor is liable to compensate 
for all losses of life and property suffered by his victim or by 
third states if such losses resulted from acts illegal under the 
international law of peace. On the other hand, the defender 
acquires all the powers of a belligerent against the aggressor and 
the powers which a belligerent has in relation to neutrals against 
nonparticipants. But in exercising these powers, even the de- 
fender is bound to observe the humanitarian restrictions imposed 
by the traditional law of war. (Draft Convention on Aggression, 
Research in International Law, American Journal of International 
Law, vol. 33, Nov. 1939, p. 823 ff.) 

3. Termination of War.—Wars have usually been terminated 
by.treaties of peace, but in some cases one belligerent has been 
conquered and his entire territory annexed, and in others, peace 
has been generally recognized after prolonged cessation of 
hostilities without a treaty. Hostilities usually terminate by armi- 
stice or capitulation before termination of the war. Though hos- 
tilities ended in 1945, World War II continued against Germany 
until declared ended by the western Allies in 1951, and against 
Japan until the peace treaty with that country came into force in 
1952. In 1960 the Soviet Union demanded that a formal peace 
treaty be made with Germany by all the Allies. No such treaty 
was concluded, but the relations of the western powers with West 
Germany and of the eastern powers with East Germany in the 
1960s indicated that peace had in fact been established. 

_ Under 19th-century international law, apart from special provi- 
Sions in the treaty of peace, the termination of war automatically 
restored peaceful relations, liberated prisoners of war, revived 
treaties which had been suspended by war and restored property 
the title to which had not been transferred. Opinions differed as 
to whether territorial boundaries were fixed by the line of military 
Occupation (uti possidetis) or were restored to the prewar position 
(status quo ante bellum), but opinion tended to the latter view as 
the distinction, insisted upon in the Hague convention, between 

military occupation” and “completed conquest” became accepted. 
However, the issue was usually not important because the treaty 
9f peace determined the boundaries. 

The outlawry of war in international law which developed 
after World War I raised new issues in respect to the termination 
of hostilities. The aggressor is considered guilty of an inter- 
national delinquency and consequently should not, in principle, 
Participate as an equal in the making of peace. Furthermore, 
treaties, in principle, should be mutually beneficial to the parties 
and an imposed peace is not likely to have this character. This 
fact has always made the enforcement of treaties of peace espe- 
cially difficult, and the implication of the Stimson doctrine, that 
treaties made under duress against the state are invalid, might, 
under the new international law, render such treaties legally in- 
facttive. The theory has therefore been suggested that the de- 
Head and its allies, acting as agents of the community of nations 
D Suppress aggression have, in principle, the right to demand un- 
onditiona] surrender of the aggressor and to establish peace. 
P. e Situation is said to be analogous to that of a state which has 
à And insurrection or rebellion within its territory. The use 
pa € term “unconditional surrender" by Pres. F. D. Roosevelt 
tiga onca (1943) to describe the conditions for ending hos- 

i 55 with the Axis powers recalled the use of this term by Gen. 

Ysses S, Grant at Appomattox and suggested that the action 
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of the United Nations against the Axis was not war but the sup- 
pression of an insurrection against the world community. 

The war crimes trials against the Axis leaders accorded with 
this analogy, although after the American Civil War, southern 
leaders were granted an amnesty after being indicted. Treaties 
of peace were concluded by the United Nations with Italy, Fin- 
land, Hungary, Bulgaria and Rumania, but the treaties did not con- 
form to the traditional type because they included the novel 
provision that, though the Axis powers were expected to ratify, 
the treaties would come into force when ratified by the Soviet 
Union, the United Kingdom, the United States and France. They 
were, therefore, in principle, declarations of peace by the-UN. The 
western powers made peace with the German Federal Republic in 
1951 by unilateral declarations following negotiations of ‘con- 
tracts" ending the occupation, and with Japan in 1952 when a 
peace treaty of traditional type with that country went into force. 


(Q. W.) 
V. WAR AND MILITARY POLICY 


War in the military sense is the art of forwarding group ends 
by the use of armed force; in Clausewitz's famous phrase, "the 
continuance of politics by other means." It includes military 
policy, strategy and tactics. (Tactics and strategy are treated un- 
der those headings; see also Army; Arr Forces and related ar- 
ticles.) 

Military policy is a branch of foreign policy. The latter has 
the general objective of securing the existence and forwarding 
the interests of the state. Military policy co-ordinates military 
means to these ends in time of peace as well as of war. It 
requires the identification of the potential enemy; the estimate 
of his strength and his weakness; the development of military 
resources, weapons and plans; and, generally, the continuous co- 
ordination of these activities with diplomacy. Ordinarily, the 
authority responsible for defense is organized separately from the 
foreign office responsible for diplomacy, but it is not easy to dis- 
tinguish the functions of the two sharply. The capacity to make 
and retain allies and to advance mutual interests by peaceful 
means is perhaps the most important element in defense in time 
of war as well as of peace. The maintenance of this capacity 
is in the hands of the foreign office which is sometimes called the 
first line of defense. 

The defense department or departments frequently develop 
policies which conflict with those of the foreign office. Military 
policy, which emphasizes military preparedness and the use of 
military threats or action to achieve national interests, tends to 
create international suspicion and to induce opposing coalitions. 
Consequently, countries which concentrate on military policy 
are more likely to initiate wars, to win the first battles, but to 
lose the war, than are those which concentrate on foreign policy. 

States have varied greatly in military policy. In some, pro- 
fessional military men dominate the government and the mailed 
fist is only slightly concealed beneath the velvet glove in the con- 
duct of foreign policy. In such states domestic policy is sub- 
ordinated to military requirements in materials, resources and 
population, and in the maintenance of secrecy, morale and civilian 
Obedience. Individual freedom is thereby reduced, the govern- 
ment controls the economy, military forces are large and on the 
alert, and plans for mobilization and attack are continually devel- 
oped by the military staffs. Such states have been characterized 
as “garrison states.” 

The opposite type insists on subordinating the professional 
military men to civilians at the head of the defense departments 
who are, in turn, subordinated to the chief executive or the legis- 
lature responsive to popular opinion. The foreign office and 
diplomacy usually occupy a position superior to the defense 
departments and usually minimize the use of force or threats, 
Military preparedness lags and if, as a last resort, armed force 
is used, materials, weapons and plans have to be in considerable 
measure improvised. The high economic level and the develop- 
ment of science and individual initiative which are likely to charac- 
terize such a state may, however, provide a suitable basis for such 
improvisation. Herbert Spencer distinguished these military and 
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industrial types of states, but most actual states occupy points 
halfway between, varying considerably in military policy accord- 
ing to the changing tensions of international relations. 

Military policy generally has a close relation to geographic 
position, political history and social ideals. States without geo- 
graphical barriers protecting them from invasion of powerful 
enemies and with a history of frequent invasion are likely to be 
more dominated by military policy than are states which have long 
felt secure behind the shelter of mountains, deserts or oceans. 
Opinion in such states is likely to accept national power and effi- 
ciency as more worthy ideals than individual liberty and dem- 
ocratic discussion. The existence of these ideals will reciprocally 
influence the character of the state. 

States also differ in the particular characteristics of their mili- 
tary policy. Some states emphasize the army, some the navy, 
some the air force. Some states give primary consideration to 
the armed forces, some to allies. Some emphasize weapons in 
being, some industrial potential. During the roth century Great 
Britain emphasized sea power, Germany land power and the 
United States minimized all the armed services except when 
actually engaged in war, relying for security upon the oceans and 
the presumably friendly relations with Great Britain, which con- 
trolled the seas. 

Conditions common to all states impose some limitations upon 
military policy. The nature of the objectives of the two opposing 
groups influences the intensity of the conflict. As a man threat- 
ened with murder will resist more fiercely than one threatened 
only with defeat in a boxing or wrestling match, so a group facing 
extermination or enslavement will make more effort than one which 
fears only the loss of a distant colony or a frontier fortress. In 
either sort of war the actual fighters will of course do their ut- 
most, for no man ever killed or risked being killed wholly in cold 

blood. The difference will be the extent to which the furious emo- 
tions of combat will spread throughout the nation or other fighting 
group and the corresponding proportion of the available resources 
which will be diverted to military purposes. In practice, wars of 
extermination are rare. Each side prefers to ease its own task by 
giving the other something to hope for in case of surrender. Pro- 
longed slaughter both frightens and disgusts normal men; they 
begin to fear the consequences to themselves should it continue 
indefinitely. Another check upon war is what may be called the 
irreducible minimum of individualism. Wars are community af- 
fairs in which individuals willingly participate only to the extent 
that they can identify themselves with their community through 
national patriotism or any other sort of loyalty. If any com- 
munity is pushed too hard, the moral forces of loyalty and con- 
‘sequent self-sacrifice become exhausted and are replaced by the 
desire for peace at any price. These three, rational fear, disgust 
and the irreducible minimum of individualism combine to form a 
moral limitation upon military policy. 

Wars not intended to end in the permanent political destruction 
of the conquered group may be called politically limited. Polit- 
ically unlimited conflicts, although not so exceptional as wars of 
extermination, are historically rare. Even wars which temporarily 
reduce the conquered to impotence are greatly outnumbered by 
those in which the political aim of the conqueror is only to weaken 
the conquered without depriving them of independence. Modern 
instances are the Spanish-American War, in which the U.S. aim of 
destroying Spanish sovereignty in Cuba was accomplished without 
the necessity for invading Spain itself, and the Russo-Japanese 
War of 1904 in which the Japanese aim of driving the Russians 
from Manchuria was accomplished without invading Russia proper. 
At the opposite extreme from the policy of extermination is the 
policy of “cold war," or “war of nerves," in which the object is 
to persuade another state to modify its policy and yield some 
political point by the mere threat of war without any actual 
fighting or casualties whatsoever. Between the policies of exter- 
mination and threat, the possible gradations are almost infinite. 

Economic requirements always limit military policy, Fighting 
men cannot get their own living but must be supported either by 
the noncombatant parts of their own community or by seizing 

wealth belonging to their enemies. In practice, however, the 
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moral and political limitations almost invariably create an im. 
perative desire for peace long before the economic resources oj 
the fighting group have been exhausted to the point of famine ang 
pestilence. Nor is the degree of limitation concerned with the 
wealth or poverty of the fighting group. The question is entirely 
one of proportion, of whether or not the social order is strained 
by the diversion of a dangerous percentage of the available wealth 
to military and therefore to economically unproductive purposes 
Technical conditions which include the nature and the destruc 
tiveness of weapons, the level of tactical and strategic knowledge 
and the degree of peacetime preparedness, affect military policy 
especially by influencing the probable duration of war. The social 
destructiveness of war is not, however, directly related to the phys. 
ical destructiveness of weapons. Periods of strictly limited and of ` 
imperfectly limited war have followed each other alternately 
without the slightest change in weapons. In every period the tools 
of peace are the weapons of war; in other words, the scientific 
knowledge and manufacturing skill which is available for the de 
sign and manufacture of arms equals that which is available for 
construction and for the other forms of producing wealth. Gu 
powder was discovered toward the beginning of the modem 
scientific development which extended and enriched European 
civilization, A society which can manufacture poison gas can 
also produce antigas defense, On the other hand, two unarmed 
groups could kill each other off to the last man if they chose. 
At the same time a military policy providing better armament, 
or organization, or more skilful commanders may effect a rapid 
victory in a struggle with a power of approximately equal re 
sources. Similarly, technical superiority may permit a small 
weak group to resist for a long time, sometimes even to conquer 
a group stronger than itself in every other respect. 
Technological inventions during the 20th century, especially 
the airplane, radio, guided missile and nuclear bomb, reduced the 
protective influence of geographical barriers, and induced all state 
with sufficient power to attempt an independent policy to pay mort 
attention to military policy. These inventions increased the dis 
parity of military power between great and small states and its 
duced some of the latter to abandon military policy altogethet, 
placing, themselves under the protection of a great neighbour. 
The increase of the destructiveness of war had, it is true, provided 
a strong impulse for the subordination of military policy to inter 
national organization, giving greater assurance of security through 
law. International institutions had not yet created confident 
in the reliability of collective security. After World War Il 
military policy tended to dominate in all of the great powers m 
spite of a widely held belief that war was obsolete as an instruk 
ment of national policy. 


VI. HISTORY OF WAR 


The study of hostilities among animals can contribute knowl 
edge of typical psychological situations leading to war; of | 
influence of specialized techniques (such as the panther's striki 
power, the antelope's fleetness, the buffalo herd’s mass charge W 
tortoise's heavy armour, the co-operativeness of the social insects 
upon the frequency and intensity of war; of the relative SUV | 
value of different techniques upon the individual, the group an 
species; and of the relationship of conflict, competition, E 
operation, territorial control, hierarchic dominance, and other 3o 
cial and psychological factors related to hostilities upon the coU. 
of organic and social evolution. 

War properly so-called, however, is a human phenomeno! 
its history may be divided into primitive, historic and mou 
warfare roughly in accordance with major inventions in the fie 
of communication and weapons. Historic warfare is distingUP" 
from primitive warfare by the fact that it occurred among gro 
that used writing and usually the horse. Modern warfare ? 
among groups that used printing and the gun. These inven 
were rapidly followed by the steamboat, locomotive, autom? 
airplane and missile; the telegraph, telephone, radio and radar; © 
rifle, machine gun and the chemical and atomic bomb; until of 
fare came to be conducted by a great variety of instruments © 
communication, transport and destruction. 
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Primitive war was usually highly formalized. Ostensibly it had 
the object of vindicating the group’s mores which were offended, 
or thought to have been offended, by a member of another tribe. 
War was seldom fought for economic gain or political conquest 
among the hunting and collecting peoples. With the advent of 
herding and agriculture the latter objectives played an increasing 
role, Whatever its ostensible purpose, primitive war served to 
manifest the unity of the fighting group, its distinctiveness from 
its neighbours and the reality of its customs and institutions. 
War distinguished the co-operating “in-group” from all opposing 
“out-groups,” thus contributing to its social solidarity. 

Historic warfare arose when agriculture, communications and 
political organization had developed sufficiently to permit division 
of labour, the accumulation of surpluses and states of large area 
and population. Its characteristics differed among various civili- 
zations and at different stages in the same civilization. The 
civilizations of Babylonia, of classical antiquity and of Japan 
appear to have been much more warlike than those of Egypt, 
China and India (see Wright, op. cit., p. 572). 

An individual civilization usually began with many groups, 
each with a ruler conscious of the religion, the organization and 
the economic needs of the group, struggling to maintain the group 
against the pressure of others and to increase its power. The 
interest of the group was identified with the interest of the ruler 
to maintain and augment his position, wealth and glory. Such 
struggles tended to reduce the number of independent groups by 
conquest—the principle of the fish in ancient Indian philosophy 
because it had been observed that the great fishes swallowed the 
smaller. The destructiveness of warfare tended to increase with 
the size of belligerents and the progress of military invention. The 
war of dash and maneuver tended to be succeeded by the war of 
mass and attrition, usually ending in the unification of the civ- 
ilization by universal conquest. This was followed by over- 
centralization, corruption and decay, permitting the external and 
internal barbarians eventually to destroy the civilization and to 
begin the development of a new one. The great wars which 
usually preceded universal conquest were frequently accompanied 
by unsuccessful efforts at conciliation, disarmament and peaceful 
federation. This course of change can be studied in the civiliza- 
tions of Egypt, Mesopotamia, China and India; and there is some 
evidence of similar changes in the warfare of the civilizations of 
Mexico, the Andes, Gaul and central Asia. The historic record 
is, however, clearer for the classic civilization of ancient Greece 
and Rome and the Christian civilization of medieval Europe. 

1. Ancient War.—The early Greeks were in touch with the 
older Oriental civilizations, concerning which there is considerable 
information. One of the earliest Sumerian sculptures from Baby- 
lonia, probably dating from about 3000 B.c., shows soldiers fighting 
in close order, wearing helmets and carrying spears and shields. 
The chief technical innovation in oriental warfare of which there 
is knowledge was the introduction of the horse; with the aid of 
this powerful and originally terrifying beast, the Hyksos, an Asiatic 
and probably nomadic tribe, temporarily conquered Egypt about 
1750 bc. When first known to the Greeks, the orientals had long 
Possessed organized and disciplined armies equipped with metal 
Weapons, and to some extent with metal armour. They had in- 
fantry, cavalry, missile-using “auxiliaries, fortifications and war- 
Ships, distinguished from the merchant ships of the day by sharp 
Prows or rams and propelled like those merchantmen by oars, 
With sails as auxiliary power. Existing Egyptian models show 
Companies of soldiers uniformly equipped and marching in step. 
One oriental people, the Assyrians, had made conquest their chief 

"siness, specializing in war waged with great energy and cruelty 
Until they themselves had been annihilated. 

€ Greek civilization, which afterward became Greco-Roman, 
pntered in 431 Bic. a period of great and destructive wars 
lasting until 29 &.c. The Greek political unit was the city-state, 
Which Worshipéd gods who were primarily local deities. Con- 
Sequently, when the increasing pressure of population in sth- 
century Greece could no longer be eased by colonization, there 
i no moral unity either political or religious sufficient to limit 

* strictly. The first of the great Greek internal struggles, 
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the Peloponnesian War between confederacies of city-states led 
respectively by Athens and Sparta, continued for 27 years With 
two short pauses, producing such a crop of atrocities that there- 
after the tone of Greek life was permanently lowered. No lasting 
peace resulted from Athens’ defeat. The rise of the half-Greek 
kingdom of Macedonia to dominance in Greece and the rapid 
conquest of the vast Persian empire by Alexander the Great 
enormously extended the area of Greek culture without ending its 
internal conflicts. The conquest and assimilation of the Mediter- 
ranean world by Rome, of which the chief military incident was 
the defeat of the Semitic, north African power of Carthage in spite 
of the temporarily successful invasion of Italy by a Carthaginian 
army under Hannibal, unified Greco-Roman civilization in what 
was, in a sense, a confederation of city-states. The last century 
of Roman expansion, however, saw a series of Roman civil 
wars which, although they did not affect the unity of the state, 
were accompanied by massacres and bred an intense longing for 
peace. 

Technically the art of war improved throughout the period, 
with armies gradually changing from civic militias to mercenary 
forces. Although all free citizens seem to have been legally liable 
for service in these militias, the recruiting field was narrowed by 
the universality of slavery and because the citizens had to find 
their equipment. It was not worthwhile to mobilize more than 
a handful of those too poor to buy armour, since (except for a 
brief interval under Alexander and his immediate successors) 
heavy infantry was the chief arm. The principal weapon of the 
Greek heavy infantryman was a thrusting spear, the formation 
being a single deep line called the phalanx. During the pre-Roman 
period light infantry, cavalry and siege artillery improved; cata- 
pults were sometimes used in open warfare as “field artillery.” 
The Romans returned to dependence upon a civic militia of heavy 
infantry, but in a new form, the legion. They replaced the 
thrusting spear with two heavy throwing spears, and fought at 
close quarters with a short thrusting sword which could be effec- 
tively used in formations more flexible than the phalanx; the latter 
therefore could be out-maneuvered. Also, the legion stood in 
three lines, permitting successive shots and keeping the reserves 
out of the moral strain of being close behind the immediate com- 
batants. Distant campaigning compelled the professionalizing of 
the legion coincidentally with the beginning of the Roman civil 
wars. (See further Tactics.) 

In 27 m.c. Augustus became emperor and established a strict 
limitation of war. He reduced the numbers of the professional 
army, which he set at about 333,000, and this tiny constabulary 
long guarded and policed the Roman world from the Atlantic to 
the Euphrates and from the Rhine to upper Egypt. He system- 
atically disarmed the free civilians, who became unwarlike and 
remained so until long after ancient times. 

The internal decline of Roman society was accompanied by a 
lowering of the quality of the Roman troops, which could no 
longer be paid or disciplined as regularly as before. Consequently, 
increased numbers had to be raised, the support of which burdened 
the diminishing revenues. By about A.p. 400, numbers may have 
reached 750,000. The army became chiefly barbarian in personnel, 
partly because barbarians were cheap to maintain compared with 
civilized men; partly because the latter were increasingly unwar- 
like. Meanwhile two combined causes made armoured cavalry 
superior to infantry; first, the need for mobility in an army used 
chiefly for running down raiders; second, the lowering of military 
quality which made infantry unable to resist cavalry charges with- 
out massing in close formations covered by hedges of thrusting 
spears. In turn, these close formations lowered infantry offensive 
power, making cavalry the offensive arm. sie 

Nevertheless, except for the south and east coasts of Britain 
and perhaps a strip along the Danubian frontier, the Roman 
armies everywhere prevented the permanent occupation of im- 
perial territory by the outer barbarians. In the sth century, as 
the material side of civilization continued to decline, the reality of 
local government in the western provinces was taken over by 
barbarian hereditary commanders or barbaric auxiliary units in 
the Roman army. This process, however, is generally recognized 
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by historical scholarship to have differed greatly from successful 
invasion. The commanders in question were usually Romanized 
or at least half-Romanized; in every case except the mutinous 
Vandal chieftain in Africa they acted legally as deputies of the 
emperors, and none except the Vandals ever made war on an 
emperor, 

2. Medieval War.—The middle ages, from about A.D. 500 to 
1500, strictly limited warfare within Christendom by a new moral 
unity centring in the catholic, i.e., universal, church. Early in 
the period the empire gradually became Christendom, as the 
moral authority of the church increased, while the power of the 
emperors declined. 

Technically, armoured cavalry remained the chief arm through- 
out the period, but before a.p. 800 the typical soldier in the west 
was no longer a professional, but a feudal militiaman, Profes- 
sional armies, being expensive, were always small compared with 
the populations supporting them. To be effective they had to be 
regularly paid and capable of rapid movement over long distances, 
which conditions the debased Roman society, too impoverished to 
maintain its road system, could no longer fulfill. After the loss 
of many provinces to the fanatical Muslims, the western part of 
the diminished remnant of Christendom—its peoples still dis- 
armed as they had been since Augustus—had to meet a new trial: 
devastation by mobile and ferocious raiders, Scandinavian sea 
pirates called Vikings, Magyar horsemen and Muslims. A remedy 
was found by organizing western Christendom for local defense 
on an aristocratic militia system under hereditary leaders, most 
of whom were descended from the wealthy class of the earlier 
dark ages, although some were “self-made.” 

Superficially, it is hard to recognize medieval wars as limited; 
all rich laymen were soldiers, and medieval literature is full of 
tales of battles, and medieval art full of every sort of military 
symbol. Nevertheless, the evidence is clear that the frequent 
armed strife between medieval Christians was socially trivial. 


The Plantagenet and Valois families could squabble over the. 


crown of France through the Hundred Years' War without general 
and lasting strain to the social order in France through such pro- 
longed hostilities. Large armies operating far from their bases 
were exceptional; volunteer forces were raised for special occa- 
sions, usually crusades against non-Christians. The 50,000 vol- 
unteers with whom William the Conqueror is recorded to have 
invaded England were numerous for such a campaign. Private 
wars between nobles seem to have troubled general public order 
less than the violence incidental to modern labour strikes. 

The essence of the strict medieval limitation of war was that 
prolonged offensive campaigns on a large scale within Christendom 
were made impossible. In general, Christians felt Christendom 
to be one country whose differences were unimportant compared 
with the gulf between Christian and non-Christian. Technically, 
limitation was assured by the nature of the military obligation and 
the taxing system. All freemen except the highest were bound by 
oath to serve an immediate superior in arms at their own expense; 
but except for the defense of their own locality they had to serve 
for 40 days only in each year. Beyond that time their superior 
had to pay them, and this the law and custom of the time forbade. 
The ordinary expenses of government had to be met by the 
hereditary ruler from the rents and dues from lands which he 
individually owned; he could not increase these rents and dues 
because they were fixed by custom. Emergency taxation was a 
free grant to the feudal superior by his inferiors, usually to a king 
by his great vassals, which they could refuse at will. Consequently 
most medieval armies were tiny. In the Albigensian crusade the 
decisive battle of Muret was won by a striking force of 9oo ar- 
moured cavalry, supported only by an even smaller body of ill- 
armed infantry; while in famous fights like Poitiers and Agincourt 
the victors, the Black Prince and Henry V of England, commanded 
numbers of fewer than 8,000 and 15,000 respectively. 

Through the early and central middle ages a typical army con- 
sisted primarily of armoured cavalry. Usually, but not always, 
infantry were ill-armed and of secondary value. On the defensive 
the armoured horsemen would habitually dismount, as Harold’s 
elite did at Hastings, and form the front rank or ranks, while the 
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lesser men stood behind them in a deep mass. On the ofensi 
although archers might support mounted charges with their p 
the average value of foot soldiers was slight. City militias Were 
usually better than peasant infantrymen. Fortification was 
alent, while siegework declined, so that sieges remained long nj 
near the end of the period. 

Warships were rowing vessels that fought by ramming or sil. 
ing ships that fought by the primitive method of boarding, 

Although the aristocratically commanded feudal militias fo} 
lowed up their success in repelling the Vikings and other raide 
of the dark ages by crushing the Spanish Muslims and the pagy 
Prussians and Lithuanians, and by long maintaining themselyg 
against the Muslims in distant Syria, nevertheless their mili 
shortcomings were obvious. Their character made high trainity 
and discipline impossible. Consequently, western sovereigns often 
chose to use their scanty revenues to hire mercenaries with som 
professional skill who would at least remain while paid. Thee 
mercenaries were usually of a cosmopolitan sort, frequently unen. 
ployed and generally hated as savage plunderers, Throughout 
most of the period, the Byzantine emperors of Constantino 
kept up a professional standing army which long maintained mud _ 
of the high Roman military tradition. | 

In the 14th and still more in the 15th century the medieval limi | 
tation of war began to weaken. The moral authority of the church 
diminished through the corruption of the higher clergy. Sover 
eigns became more cynical and cruel, and war, although remaining 
small in scale, became more ferocious with the increasing employ. 
ment of the mercenaries just described. At the same time milita 
technique developed. The rise of mercenaries, although socially 
harmful, was technically a symptom of greater wealth and a mot 
specialized economy. The English longbowman, drawing his bor 
to the ear, became a valuable auxiliary to the armoured manst 
arms. The Swiss, whose poverty made armour and horses raft 
among them, developed a true attacking infantry for the first tim 
since the ancient Romans. Although armed chiefly with clumsy 
long pikes, their great attention to drill made their deep formation 
both mobile and maneuverable. The appearance of disciplined it- 
fantry diminished the importance of cavalry, and by improvilt 
pioneer work would in any case have shortened sieges. (See dli 
Navies, EARLY HISTORY OF.) 

3. Modern War.—Modern civilization was ushered in by tht 
discoveries of Columbus and his contemporaries, bringing moi 
sections of the world into continuous contact with one another; 
the integration of modern states under absolute monarchs yit 
claimed temporal sovereignty above the religious claims of Chri 
tendom; by the use of the printing press to make people conscils 
of vernacular languages and national differences; and by the ut 
of gunpowder by sovereigns to reduce the castles and the autot 
omy of the feudal nobility. The first effective use of gunpow% 
was in siege artillery which, against fortifications unsuited E 
counter battery work, made rsth-century sieges rapid affairs. 
1453 the siege by the Turks of Constantinople, the most sa 
fortified of medieval cities, lasted only ss days. Toward the ^ 
of the rsth century the French and Turkish governments 
small, permanent standing armies. an 

War has been an important factor in spreading western de 
ilization throughout the world and in creating the conditions ' d 
a world civilization. There are four phases that can be disti 
guished in the history of modern war, the first three lasting neat 
150 years each. 

The Religious Wars.—In the first phase, ending in 1648; 
chief military events were the religious wars. After about $ 
years, during which the diminishing limitation of war inher! 
from the middle ages was further weakened, the moral unity b 
which that limitation had rested was destroyed by the appearant 
of various Protestant religious bodies determined upon the € 
of the church. When added to the struggle for power of Ut 
rising princes, the fearful popular passions resulting from - 
theological conflict produced a series of savage and destruc’ 
wars culminating in the Thirty Years’ War, the most hom" 
military episode in western history prior to the 2oth century: , 

Throughout this phase, armies remained small in prop? 


Tas 


WAR 


to population, because much of the medieval feeling against taxa- 
tion continued. The Spanish army which invaded the Netherlands 
in 1566 and proved invincible to the Dutch in mobile warfare num- 
bered only 11,000; the peace strength of the largest early 17th 
century standing armies in Christendom, the French and Swedish, 
was only 15,000 each; and until after the end of the religious wars, 
concentrations of 20,000 men were seldom seen on either side in a 
battle. 

The destructiveness and horror of the wars of the time resulted 
from the nature of the troops and the absence of a regular supply 
system. Militias of the medieval sort still existed but continued 
to decline, and were seldom used for serious fighting except in the 
case of civic militias defending towns, The typical soldier was 
the temporarily hired and ruffianly cosmopolitan mercenary, so- 
cially similar to his late-medieval predecessors in evil. The 
irregularity of his employment seldom permitted his higher com- 
manders to control him firmly. Indiscipline was increased by ir- 
regularity in pay; sovereigns were tempted’ to enlist more men 
than they could long support. The high discipline in the armies 
of Spain, the first military power of the period, owed much to 
the constant stream of bullion from Mexico and Peru. Worst of 
all was the chronic lack of an efficient commissariat. In the 
French and German religious struggles even a commander desirous 
of controlling his men was usually compelled to let them scatter 
to forage in order to live. The hardened scoundrels who ordi- 
narily composed these foraging parties became a curse to the civil 
population, 

No such orgies of wanton destruction and violent crime as those 
of the Thirty Years’ War had been seen in Europe since the 
Viking raids of the oth century. The constant ravaging bred 
famine and pestilence. Historians long held that three-quarters 
of the German-speaking peoples perished, and later estimates of a 
loss of one-third put the dead at 7,000,000. 

Tactically the wars of the time showed a rapid development of 
the revolutionary influence of gunpowder. Both siege and field 
artillery became handier and more mobile. In the early 16th 
century, before fortifications suitable both for resisting shot and 
for mounting cannon of their own were designed, sieges were 
lightning affairs. In 1523 the strong but old-fashioned defenses 
of Landstühl in the Rhineland were battered down in one day. 
Later, however, earthworks and stone towers of a new type, 
capable of offering a long resistance, were developed. Field 
artillery scored its chief successes early in the period; at Ravenna 
in 1512 both French and Spanish guns played a great part, the 
French pieces contributing greatly to the final victory; and at 
Marignano in 1515 the French field pieces, firing upon the deep 
Swiss formations, prepared the way for the last great success of 
armoured cavalry of the medieval type. Increasing poverty 
caused by the religious wars seems later to have reduced the pro- 
portionate number of guns available. Both infantry and cavalry 
were increasingly armed with hand firearms. Late r6th-century 
cavalry tended to abandon the lance for the pistol, although after- 
Ward a return to shock action took place. Infantry muskets 
which could kill a horse at 400 paces—if they chanced to hit him— 
are found early in the period, and before its end about three- 
fifths of the average infantry unit were musketeers, the rest being 
pikemen for close combat. The use of armour steadily decreased; 
to be strong enough to turn bullets it had to be unbearably heavy. 

In naval warfare the gun became the chief weapon. Since many 
Buns made ships too heavy to be rowed, sails became the chief 
Means of propulsion outside of the Mediterranean where some row 
galleys were still found useful in the frequent summer calms. Tac- 
tics under sail, however, developed only slowly. 
ars the middle phase of the agonizing Thirty Years’ War, 
ios, dis I Adolphus of Sweden, in his brief but brilliant ek 
eid & that the efficiency of armies could be increased ani à e 
Ei 3 estructiveness of war simultaneously decreased by a regular 
nudi Service which permitted the men to be kept with the 
EA Toward the end of that struggle the weakness of €— 
ei permitted the appearance of peace propaganda by eas) 
etabli and other means. The peace of Westphalia 164: 

ablished the doctrine of territorial sovereignty. Europe was 
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permanently divided in religion under the theory that the sov- 
ereign could decide the religion of his subjects. 

The 18th-Century Limited Wars.—From the end of the Thirty 
Years' War in 1648 to the attempt of the revolutionary French 
republic to enforce universal compulsory service in 1793, a strict 
limitation of war prevailed. 

After the Thirty Years’ War Europe was sick of blood, as 
ancient Rome had been after the civil wars before Augustus, and 
as the 2oth century world was to be after 1918. The medieval 
idea of legitimate, hereditary government remained, together with 
much of the medieval social order and institutions. Upon these 
foundations, and especially upon the classical culture then com- 
mon to all educated men, a new moral unity was built by means 
of a humanist cult of moderation, reason and decorum. Anything, 
so felt the men of Louis XIV's day, was better than the destruc- 
tive passions which they despised under the common name of 
"enthusiasm." 

The late 17th- and 18th-century conduct of land warfare carried 
further the military reforms of Gustavus Adolphus. Although a 
certain "floating supply" of irregularly employed cosmopolitan 
mercenaries remained, armies became permanent standing forces 
loyal to their sovereigns, who in western Europe were also their 
national leaders. Uniforms seem first to have been introduced 
under Louis XIV. Compared with the straggling and usually 
criminal plunderers who had preceded them, the new standing 
armies were habitually and fully supplied by an elaborate system 
of magazines, and were at the same time strictly disciplined, both 
to increase their tactical efficiency and to prevent their harming 
either friendly or nominally hostile civilians. Gen. Thomas Gage, 
commanding for England in Boston in 1774—75, hanged two of his 
own soldiers merely for breaking into a colonist's shop. Under 
such conditions service in the ranks was little better than honour- 
able slavery, so that only the more adventurous individuals or the 
poor would enlist. Frequent desertions furnished another argu- 
ment in favour of strict control. Outside Prussia, militia service 
as a citizen-soldier almost disappeared. Only in Prussia was there 
a real system of training reserves for the standing army by a partial 
and highly selective system of compulsory service which spared 
the middle class and all artisans, taking only such peasants as could 
be spared from necessary farm labour. 

Until about 1700 a dwindling proportion of infantry still carried 
pikes, but after that date the introduction of the bayonet made 
the musket and bayonet the universal weapons of infantry, and 
infantry tactics were directed toward developing the greatest pos- 
sible firepower. A highly specialized tactical system adapted to 
the unfenced open-field agriculture of most of central and western 
Europe was devised. When deployed for battle the men stood 
in shallow formations usually three deep, and marched slowly 
forward to close with the enemy, carefully keeping their alignment, 
because any who advanced beyond their comrades would have 
their ears blown in by the detonation of the coming discharge. 
The high point of the art was to "reserve fire" until very near, to 
compel the enemy to throw away his fire by firing too soon, and 
then to pour in one's own volley at murderously close range while 
the enemy was reloading. All firing was supposed to be by volleys 
at command, and a single "perfect volley," like Wolfe's at Quebec 
in 1759, might decide a general action. The point about reserving 
fire explains the much misunderstood incident of the English of- 
ficer who, at Fontenoy in 1745, taunted the French guards to fire 
first. Although he may have been drunk, he was by no means 
merely playing the fool; behind his bravado lay a sound tactical 
principle. The disappearance of the pike somewhat increased the 
combative value of cavalry. On the other hand, the shallow in- 
fantry formations diminished that of artillery; in no important 
battle do guns seem to have been decisive. 

Although military numbers increased, especially around 1700 
toward the end of Louis XIV's reign, in accordance with the 
general increase in population, aggregate wealth and strictness of 
political organization, nevertheless those numbers remained far 
smaller in proportion to population as compared with conscript 
forces of the 20th century. France in the time of Louis XIV had 
a population of about 19,000,000; if fully mobilized under uni- 
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versal service this would have given him nearly 2,000,000 soldiers, 
whereas his greatest numbers may not have exceeded 300,000. 
Eighteenth-century governments, although stronger than their 
early modern and medieval predecessors, had only limited author- 
ity over the persons and purses of the governed; and economies 
could not sustain more than 3% of the population in the field. 

The humanist reverence for moderation and reason, together 
with the restricted numbers of the armies, their professional char- 
acter and the high standard of training and discipline necessary 
for the tactics of the day, resulted in an economical conduct of 
war. Since governments seldom desired to destroy a rival govern- 
ment, but only to gain concessions from it, wars were for limited 
political objectives. Generals could not rashly expend soldiers 
trained for many years and not easy to replace. Accordingly, as 
in most professional armies throughout history, he who won by 

skill and craft was more admired than he who won by mere pound- 
ing. Superficially this seems contradicted by the amazing battle 
losses—the Russians at Zorndorf in 1758 had 37% and the Prus- 
sians 30% casualties in a few hours—and also by the extreme 
boldness of commanders like Marlborough, Charles XII of Sweden 
and Frederick. But the contradiction is more apparent than real: 
Marlborough was relieved for incurring excessive losses; Charles 
XII was admittedly rash to folly; and Frederick through all his 
daring offensives was always careful to keep his army in being to 
fight another year. Although in weak hands such methods degen- 
erated into slackness and formalism, the essential reasonableness 
of the effort to win without excessive bloodshed was recognized. 

The same desire for economical warfare was reflected in the part 
played by fortresses and entrenched lines. The great military 
engineer Sebastien Vauban constantly insisted that the besieging 
troops should keep covered, advance by sapping and wear down 
the garrison by their fire instead of assaulting. His chief technical 
invention was that of “parallels,” successive entrenched lines to 
shelter the besieging infantry. 

Naval tactics appropriate to the sailing ship fighting by gunfire 
were devised. Since ships are always much longer than they are 
broad, they can mount more guns on the broadside than either 
ahead or astern. Consequently the best formation of such a fleet 
is in line ahead which permits all broadsides to fire. Before 1700 
warships had become specialized into ships of the line and lighter 
craft, the former being more stoutly constructed and mounting 
heavier batteries. Throughout most of the period naval battles 
were fought in parallel lines. Toward the end, however, the fre- 
quently indecisive results of such engagements and their disadvan- 
tage to the fleet (which, being to windward, must receive hostile 
broadsides without effective reply while bearing down to close 
quarters) led to the more decisive procedure of attempting to break 
the hostile line by cutting it in pieces. 

Revolutionary and National Wars.—The great and destructive 
wars after 1793 were characterized by the widely extended author- 
ity of governments over the governed, the expression of this au- 
thority being the universal compulsory-service mass army with 
its corollaries of almost unlimited taxation and the regimentation 
of civilian life. All these things were first attempted by the revo- 
lutionary French, and few prolonged wars of the sort ended, other- 
wise than in the destruction of the government of the defeated 
side by revolution. The vast authority necessary for such colossal 
efforts was later to be called total or totalitarian. 

After the destruction of the 18th-century humanistic moral 
unity which had insufficiently appealed to the imagination and had 
therefore attracted no strong loyalty, no moral force able to end 
or moderate potential strife was found. The destructiveness of 
war even to the victor, the material advantages of international 
trade, and the stability of the European balance of power regulated 
by British policy supported by sea power, limited fighting in 
Europe during the century between the Napoleonic Wars and 
World War I. During that century all the wars in Europe to- 
gether cost few more lives than did the American Civil War 
(1861-65), itself less costly in life than the Lopez War in South 
America (1865-70), and the Chinese T'ai P'ing rebellion (1850- 
64). The driving force of interclass struggle for political and eco- 

nomic equality, and of international conflict for national self-de- 


WAR l 


termination and imperial expansion increased tensions during 
latter part of this period and led to the two most destructive Way 
of history from 1914 to 1945. 

The first episode of the period is that of the Revolutj 
Napoleonic wars between France on one side and on the o 
England, supported by a series of temporary coalitions, the lst 
of which finally crushed Napoleon in 1815. In Aug, 1793 the | 
French revolutionary politicians, justly fearing for their lives be. 
cause of what all Europe felt to be their crimes, and terrified by 
the threatened dissolution of the French regular army, passed th | 
first universal compulsory-service law in history. Although the 
immediate tangible result of this law has been much debated, i 
was, very logically, accompanied by attempts to control and con. 
pel the labour of the civilian population. Meanwhile new tactig 
and strategy were developed. The raw revolutionary levies cout 
not be sufficiently disciplined to stand in close formations and fr 
volleys at command. Profiting perhaps by the experience d 
French officers who had served in the American Revolution, thos 
levies discovered the effectiveness of fire at will by agile swam | 
of skirmishers who offered no target for the volleys of the hostile - 
regulars. For bayonet charges the revolutionaries formed in 
tumultuous columns of shouting men, At the same time thet 
very deficiencies helped them to march well; the chaos of thet 
supply system freed them from the slow movement and distrib 
tion of food to and from magazines, and compelled them to livt 
off the country, Their lack of tents and baggage wagons left then 
unencumbered, Their new formations and their mobility, togetht 
with favourable chances of war against the sluggishly led armis 
of the First Coalition, saved the republic. 

The high talent of Napoleon systematized the new proceduté 
For years his rapid marches, bold attacks, and contempt for the 
accepted rules of war bewildered opponents. Under him the 
French, who had already taken the offensive before his rise t 
power, entered every capital in Europe from Madrid to Moscow 
Preoccupied with numbers, he used the conscription law of 1798 
which replaced the original law of 1793 and made men liable from 
their 20th to their 25th year, to give him constantly larger armii: 
Another innovation was the concentration of guns in great bat: 
teries, thus making artillery again a decisive arm. 

Nevertheless his successes only increased: his difficulties, Bng 
land, secure from invasion through her superior fleet, could prob: 
ably have been worn down had Napoleon achieved a true peat 
on the continent; but this he could not do. Although the Reve 
lutionary-Napoleonic ideas appealed to certain elements, Euro 
could neither be revolutionized nor permanently cowed. Nap 
leon's constant aggressions, his violations of neutral states and the 
humiliating treaties imposed upon temporarily helpless enemis 
bred permanent distrust and desire for revenge. Chronic looting 
by the French angered Europe. Rivals began to learn his methods} 
Austria, and to some extent Prussia, copied the French mass army! 

In vain Napoleon increased his numbers. Feeling himself col 
stantly driven to advance still further while an undefeated con 
nental power remained, in 1812 he led into Russia the largest fi 
army yet known to history, nearly 500,000 men, When inflexil! 
Russian national spirit and the climate brought disaster, his poli 
cal position at once began to crumble, as one by one every Coni 
nental power turned against him. Although exhausted Frantt 
raised another almost equally large army, French military quali 
was now declining, and in the autumn of 1813 the victory of ov’ 
whelming allied numbers at Leipzig was the beginning of the ki. 

The military history of the 99 years from Napoleon's fall t 
1914 was marked by the survival of the mass army and by the ?* 
sence (except for the American Civil War) of prolonged vs 
warfare. At first, universal service survived only precario 1 
through military theory and through the action of Prussia. Int 
Europe as sick of blood as after the Thirty Years’ War, a modera 
peace was made with France and a short-lived attempt was 
to renew the 18th-century limitation. France and Austrià ^. 
though both retained universal legal liability for service, draftet 
so few men and for such long terms that their armies became u^ 
fessional in spirit. When in 1830 a Dutch force besieged UU 
citadel of Antwerp, a mutual agreement to spare the tow 
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confining firing and active operations to the side of the citadel 
which faced the open country was made in 18th century fashion. 
For a full generation Europe saw no war between great powers. 

Nevertheless, r8th-century humanistic moderation could not 
really be revived. The closely connected forces of democracy and 
nationalism, both intertwined with the rise of the commercial 
middle class and with the romantic movement in thought and 
letters, again became active. A capital instance of romanticism 
was the undue admiration for Napoleon. Dazzled by his victories 
and moved by the melodrama of his meteoric rise and fall, men 
insufficiently considered the proved weaknesses of his political and 
military system. The work of both great rgth-century theorists 
of war, the French-Swiss, Antoine Jomini, and still more the 
Prussian, Clausewitz, is touched with this error. Clausewitz, 
although a profounder philosopher than Jomini, too often calls 
Napoleon “the god of war." Meanwhile Prussia, a poor but ve- 
hemently ambitious power, carried the revolutionary French idea 
of universal service even further by adding universal peacetime 
training. 

Toward the middle of the roth century strife between the great 
European powers was renewed with the wars for Italian and Ger- 
man unification and the Crimean War to check the ambition of 
Russia. The stability of the balance of power prevented these 
wars from spreading or seriously straining the social order of Eu- 
rope. The American Civil War, a four years’ war of exhaustion in 
which the defeated South fought to the last gasp, showed that fear- 
ful struggles were still possible. Socially, 1861-65 followed the 
Revolutionary-Napoleonic pattern of fierce popular passions and 
of mass armies raised by compulsory service. Technically, how- 
ever, this was the first of the industrial wars. Machine industry 
and ease of communication by steamship and railway specialized 
the economy of various regions, making them vulnerable to block- 
ade. The South had imported manufactured goods from the North 
and from Europe, paying for them by exporting tobacco and espe- 
cially cotton, so that the cutting of its external communications 
by the North damaged it. Railroads also made it possible to sup- 
ply large armies more easily and permit rapid strategic movement; 
steamships made movement at sea independent of winds, and at 
the same time tied fleets more closely to their bases by necessitat- 
ing regular supplies of fuel. Other effects of industrialism upon 
naval warfare were evident in ironclad ships, anchored mines, tor- 
pedoes and a rudimentary submarine. 

The first effect ‘of industrialism upon land tactics was to 
Strengthen the defensive by arming the infantry of both sides with 
rifles, thus suddenly increasing the effective range of hand firearms 
from less than too to more than 600 yd. Cavalry charges, close 
infantry formations and volleys at command became equally im- 
Possible, and toward the close of the struggle troops in the pres- 
ence of an enemy formed a habit of entrenching in order to live 
at all. The combination of rifle fire and entrenchment helped to 
postpone tactical decisions, thus tending toward a strategy of ex- 
haustion. The use of railroads, on the other hand, made it possible 
for commanders to move troops rapidly and contributed to offen- 
Sive power and the ultimate victory of the Union. 

The significance of the new strong defensive, however, was lost 
upon Europe. The able Prussian chief of staff, Count Helmuth 
Karl von Moltke, is said to have contemptuously called the Ameri- 
can Civil War, “a struggle between two armed mobs . .. from which 
nothing could be learned.” European soldiers continued to be- 
ive in rapid decisions obtained by dashing, Napoleonic offen- 
Sives. This belief, plus the skillful use of railroads, produced the 
rapid Prussian victories’ of 1866 and 1870. In 1866 Austria was 

eaten in seven weeks, In 1870 the French regular army was put 
Out of action in four weeks. The real significance of both cases 
Was the political weakness and inferior command of the victims. 
EIS. wasa dynastic state with no general patriotism; the F' ge 
railad wa riddled with faction, while Moltke had upe i 
Po System permitting rapid mobilization and a decentra n 
HEN command suited to large-scale operations, since it left 
inate commanders free to act according to circumstances. 

€ moderate peace made in 1866 eventually led to an Austro- 

Tussian alliance, but the immoderate terms of 1871—by which 
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not only German-speaking Alsace, but also French-speaking Lor- 
raine were taken from France—produced lasting political strain. 

Meanwhile every continental European power and also Japan 
hastened to organize a mass army on Prussian lines and to imitate 
Moltke's system of command and general staff. Although no two 
great European powers fired a shot at each other until 1914, the 
expense of the colossal armies and of the increasingly large and 
complicated warships which made up the battle fleets resulted in 
heavy political and financial strain. 

During the 43 years of armed peace there developed an exagger- 
ated cult of the offensive, regardless of the defensive strength of 
existing weapons. In vain did the Russo-Turkish, Anglo-Boer, 
Russo-Japanese and Balkan Wars repeat the lesson of entrench- 
ment and a postponed decision. Before 1866 the rifle had become 
a breechloader; it became a magazine rifle and was next supple- 
mented by the machine gun. Soldiers closed their minds and 
continued to estimate the strength of armies chiefly in terms of 
infantry numbers. 

World Wars—World War I began with the Austrian invasion 
of Serbia on July 29, 1914, followed by the entry of Germany as 
ally of Austria, of Russia as protector of Serbia, and of France 
and England in entente with Russia, later joined by Japan, Italy 
and the United States. After six weeks’ fighting the two largest 
field armies ever seen, each of nearly 2,000,000 men and both 
seeking a rapid decision by means of a neo-Napoleonic offensive, 
found themselves stalemated in trench lines which soon stretched 
from Switzerland to the North Sea. As the most extreme meas- 
ures, including the violation of neutral Belgium by the Germans 
in order to turn the French left, proved indecisive throughout this 
first phase of movement, so the failure to break the trench barrier 
determined the entire course of the war. Without room to maneu- 
ver and thus condemned to frontal attacks, for more than four 
years the neo-Napoleonic generals who had despised fortification 
failed to solve the problem in siege warfare set by modern fire 
power, especially by the machine gun, combined with trenches and 
barbed wire. Notwithstanding delusive instances in which suc- 
cess repeatedly seemed within reach, every assault finally failed 
in mud and blood. Attempts to crush the defensive by multiplying 
guns and shells finally resulted in bombardments so severe that 
assaulting troops themselves could not advance across the chaos 
of shell craters. i 

Although all nations had declared war in a mood of exaltation, 
the most intense official propaganda could not keep the spirit of 
the original belligerents from being worn down by the long, grind- 
ing struggle. The enormous authority of governments and the use 
made of the credit system merely hastened collapse by intensify- 
ing the various war efforts. In 1917 the comparatively primitive 
social order of Russia dissolved after something like 8,000,000 
casualties had been inflicted upon its ill-equipped armies, and 
France threatened to break down as large sections of its army 
mutinied. In r918 the governments of Austria and Germany were 
overthrown by revolution, while their armies, although on the 
verge of dissolution, were still in the field.’ Total losses were esti- 
mated at 10,000,000 soldiers and an equal number of civilians 
dead, and 20,000,000 wounded as a direct result of hostilities, and 
another 20,000,000 dead from war-spread epidemics and famines 
throughout the world. Economic costs were estimated at $338,- 
000,000,000, of which $186,000,000,000 were direct costs. This 
estimate did not consider the gains from war-stimulated produc- 
tion or the losses during and after the war from war-produced 
distortions in currencies and trade. (See Wright, op. cit., p. 219; 
see also WAR FINANCE.) 

Statesmen, soldiers and peoples everywhere agreed that such 
results must not be repeated. A political attempt was made to 
limit war through a League of Nations, but the United States 
failed to join and a treaty was imposed upon Germany which fol- 
lowed the evil precedent of those made by the French Revolution 
and Napoleon in that it neither reconciled the two parties nor 
destroyed the defeated politically. 

Simultaneously there began an active discussion of military 
theory. On the one hand, serious military efforts would hence- 
forward require even further extensions of governmental regimen- 
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tation of all life. All policy must concentrate on success. On the 
other hand, a victory won by the methods and at the ruinous cost 
of 1914-18 was worth winning only on the melancholy assump- 
tion that the consequences of defeat might perhaps have been 
even worse. Thus the war of gigantic efforts and sacrifices was 
to be politically intensified and at the same time militarily mod- 
erated, 

In general, the French and British authorities during the inter- 
war period hoped to avoid undue loss by relying upon naval block- 
ade while acting on the defensive by land, to which end the French 
strongly fortified their frontier with Germany in the Maginot line. 
The Germans, on the contrary, planned to achieve a quick decision, 
Under a dictatorial government they rearranged their national life, 
both to resist blockade and to build powerful striking forces. 

The means by which the Germans hoped to gain a rapid and 
economical decision were based upon certain technical develop- 
ments of the latter part of World War I, especially the high train- 
ing of a military elite and the use of new, highly mobile military 
instruments. Intensive training had made possible the consider- 
able success of their new offensive method of 1917-18, which in- 
volved extraordinary secrecy in the approach march, then a sud- 
den and short bombardment without preliminary ranging shots, 
and finally a dashing advance in which the protection of the flanks 
of the leading units was left to the reserves at the disposal of the 
higher command. The motive power of two new instruments, the 
tank and the plane, was the internal combustion engine. In Nov. 
1917 several hundred British tanks, without preliminary bombard- 
ment, had suddenly broken through the German front in an attack 
which if adequately supported by the British higher command 
might have ended the war, Planes, originally used only for recon- 
naissance and regulating long-range artillery fire, were fitted with 
bombs for attacking surface targets and with machine guns useful 
either against such targets or against other planes. The use of 
tanks and planes in highly trained hands and in co-operation with 
the older ground arms promised abundant opportunity for the 
rapidity and surprise which are the soul of maneuver. 

World War II began in Sept. 1939 with a German attack on 
Poland followed by the entry of France and England in fulfillment 
of their guarantees to Poland. Germany had rapid and cheaply 
bought successes in Poland in Sept. 1939 and in Norway, the 
Netherlands and France in May and June 1940. The Germans 
estimated their losses at 200,000 of which only 40,000 were killed. 
These figures may be compared with the French loss of 500,000 
at Verdun in 1916, the German loss of more than half that number, 
and the British of more than 60,000 on the first day of the Somme 
attack. The Germans claimed to have captured some 400,000 
prisoners in Poland, and 2,000,000 in the west in 1939-40. Even 
assuming the German admissions were far too low, the contrast 
of this first stage of the war with 1914-18 is striking. 

The German method was to make every effort to achieve sur- 
prise, closely co-ordinating the action of planes and mechanized 
ground forces with each other and with infantry and artillery. A 
prominent feature was the rapid division and envelopment of large 
hostile forces through the sudden creation of deep salients thrust 
forward by mechanized columns, Throughout, the aim was to 
win by means of speed and maneuver, confusing the hostile com- 
mand and troops, rather than pounding on the latter in the 1914-18 
fashion. 

After the occupation of western Europe to the Pyrenees, Ger- 
many turned to the invasion of Britain by bombing docks, air- 
ports, factories and cities, but. the superior quality of British 
fighters and aid from the United States saved the island from 
invasion, Germany and Italy, which had attacked France just 
before that country’s fall in June 1940, then turned to the invasion 
of the Balkans, Greece and North Africa and in June 1941 toa 

mass attack on Russia. Russian defense in depth turned the tide 
at Stalingrad in the autumn of 1942 after Leningrad and Moscow 
had been under long bombardment and the Ukraine occupied to 
the Caucasus. Japan, at war with China since 1937, attacked the 
U.S. fleet at Pearl Harbor in Dec. 1941 and rapidly spread its 
empire through southeast Asia, the Netherlands Indies and the 
Pacific to the borders of India, Australia and Hawaii. In the sum- 
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mer of 1942, German forces in the Caucasus and Egypt, aj 
Japanese forces in the Indian ocean threatened to meet at Sip 
They failed to do so, however, and in Nov. 1942 the tide tumet 
with U.S. victory at Guadalcanal in the Solomons, British vici 
at El Alamein in Egypt, Russian victory at Stalingrad and 
landings in North Africa. The Allied nations, with their indy. 
trial machine in full production and their armed forces increas 
in power, moved in from the South Pacific, North Africa qj 
Britain, preceded by intensive strategic bombing after. air | 
riority had been acquired in all theatres. The Russian and westen 
Allies joined hands on the Elbe in April 1945 and the atomic bom | 
gave the coup de gráce to Japan in August. | 
The general horror at the mass massacres by the Nazis, the ge, 
eral alarm at the rapid initial success of Axis aggressions, and th 
general acceptance, at least formally, of the Atlantic chartu 
(Aug. 21, 1941) and the Declaration of United Nations (Jan, | 
1942) had produced a military coalition of the non-Axis york 
The productive power of the United States, the tenacity of thy 
British, Russians and Chinese, and the co-operative planning oft 
chiefs of staff brought overwhelming power to bear and indu 
unconditional surrender of Italy on Sept. 8, 1943, of Germany «t 
May 8-9, 1945, and of Japan on Sept. 2, 1945, The losses of lit 
were twice those of World War I (estimated 17,000,000 military 
and 43,000,000 civilian dead), of wealth four times greater (elk | 
mated $1,348,000,000,000, of which $1,167,000,000,000. were d. | 
rect military costs) and greatest of all in social and political di 
turbance (Wright, op. cit. 1503 ff., 1542). Long after hostilis 
ceased the cold war between Communist and non-Communist por 
tions of the world, which had begun soon after the Yalta confe 
ence (Jan. 1945) marking the high point of the United Nation | 
unity, was still going on. The two halves of the world were e 
gaged in a race in both conventional and atomic armaments, anl 
there had been small wars in which they opposed each other 
Greece, Vietnam, and especially in Korea. The Korean war, th 
first instance in which an international organization had utili 
military force to suppress aggression, may have marked a newde 
parture in the history of war. In this war (1950-53) 1,000008 
North Korean and Chinese Communist forces were in, the fill 
and an almost equal number were under the United Nations co 
mand, mostly from the Korean Republic and the United State 
but including forces from 15 other members of the United Natiots 
The battle dead on both sides were estimated to have exceed 
1,000,000 (United States, 34,000), which, added to the civilt 
deaths in Korea, totaled about 5,000,000. , 
The failure of the Maginot line and the rapid advances, first 0 
the Axis and then of the United Nations, convinced many that the 
offensive had permanently gained over the defensive. The & 
bined air-tank-infantry attack on land, new devices for amphibio! 
landing, Schnorkel-equipped submarines, and strategic bombit 
culminating in the atomic bomb had prevented the deadlock @ 
1914-18 from recurring. Science, however, had begun to produ 
land mines, antitank guns and rockets to stop land and amphibio 
attacks; sonar detection and air-borne rockets to destroy sub 
rines; homing torpedoes and aerial bombs to destroy capital shipi 
radar detection, jet planes, proximity fuses for antiaircraft 
rockets and guided missiles to stop air attacks. ‘The offensiv6" 
the other hand, was developing hydrogen bombs, intercontind 
ballistic missiles and earth satellites. Thus the balance of Es 
and defensive power was uncertain, But the Geneva Summit di 
ference in August 1955, the preamble accepted in the general r 
armament conference of 1962, and the partial nuclear test A 


among the governments that both sides in the cold war had s a 
cient retaliatory power to make hydrogen-bomb. war suicidal, I^ 
establishing an atomic stalemate in which. no- rational state? 
would voluntarily initiate such a war. The danger remained, D 
ever, that nuclear war might occur through accident, ange "X 
apprehension or the escalation of limited wars, such as those 
Korea and Vietnam. in 
China's development of a nuclear capability in 1964, combi 
with the escalation of hostilities in Vietnam in 1965, caus 
anxiety throughout the world, Neither China nor France (V' 
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also had exploded a nuclear device) had signed the test-ban treaty. 
Hostilities in Vietnam had been continuous since World War II, 
with the exception of a few years when it was hoped that the 
Geneva agreements of 1954, which provided for a temporary 
cease-fire line at the 17th parallel, would unify and tranquilize 
the country by an election to be held in 1956. Ho Chi Minh, the 
nationalist-Communist leader of the Democratic Republic of Viet- 
nam, which was declared independent in 1945, had struggled to 
emancipate and unify the country by hostilities against Japan and 
France until the defeat of the latter in 1954. After the Diem gov- 
ernment at Saigon in the southern zone of Vietnam frustrated the 
Geneva agreements, Ho Chi Minh co-operated with the South 
Vietnamese Liberation Front (Vietcong), which controlled over 
half of the southern zone, by renewing hostilities against the Saigon 
government, The latter was supported after 1964 by U.S. troops 
—about 250,000 by mid-1966. By that date, 20 years of war 
in Vietnam had cost more lives than 3 years of war in Korea. 

In spite of these dangers, the nations of the world continued 
efforts to promote stability and a relaxation of tensions by ne- 
gotiating political settlements, disarmament agreements and col- 
lective security arrangements to prevent small wars, and programs 
of trade and aid to promote the international flow of goods, tech- 
nology and capital, and the economic progress of the underde- 
veloped and often unstable countries recently emancipated from 
colonial rule, 

Whatever might be the balance of offensive and defensive weap- 
ons, or the hope by some for a stable system of mutual deterrence, 
it seemed clear that science, industrial production and propaganda 
had become major instruments of international politics, and that 
war had come to be too destructive even to the victor to be a use- 
ful instrument of policy. Nevertheless, political ingenuity seemed 
unable to construct an equilibrium of power or world institutions 
for law enforcement adequate to assure peace. See also ARMY; 
DISARMAMENT; PEACE, INTERNATIONAL; and references under 
“War” in the Index. 

Brsriocrarny.—Karl von Clausewitz, On War (tr. 1918) ; Ferdinand 
Foch, Principles of War (tr. 1920); Hans Delbriick, Geschichte der 
Kriegskunst (1920); Ivan Bloch, La Guerre (trans. from Russian, 
1898) ; J. F. C. Fuller, Dragon’s Teeth (1932), War and Western Civili- 
zation 1832-1932 (1934), The Conduct of War: 1789-1961 (1961) ; Sir 
Charles Oman, Art of War in the Middle Ages (1924) and History of 
the Art of War in the Sixteenth Century (1937); Guglielmo Ferrero, 
Peace and War (1933); O. L. Spaulding, H. Nickerson and J. W. 
Wright, Warfare to 1790 (1937) ; John Nef, War and Human Progress 
(1950) ; Herbert Butterfield, Christianity, Diplomacy and War (1953) ; 
Lynn Montross, War Through the Ages, rev. ed. (1960); Quincy 
Wright, 4 Study of War, rev. ed. (1965), The Role of International Law 
in the Elimination of War (1961), with W. M. Evan and Morton 
Deutsch (eds.), Preventing World War III (1962); Harvard Research 
Mut Convention of Aggression, American Journal of International 

aw, 1939 suppl.; Raymond Aron, On War (1958) ; Bertrand Russell, 
ommon Sense and Nuclear Warfare (1959) ; Lewis Richardson, Statis- 
s 0f Deadly Quarrels and Arms and. Insecurity (1960) ; Herman Kahn, 
Abo hermonuclear War (1961); Walter Millis and James Real, The 
ition of War (1963); John Strachey, On the Prevention of War 
(1963) ; Tan Brownlee, International Law and the Use of Force by States 
1365) Richard Falk, Law, Morality and War in the Contemporary 

orld (1963), (H. Nx.; Q. W.) 

WARANGAL, a city of Andhra Pradesh State, India, and 
the headquarters of the district of the same name, lies about 85 
mi. (137 km.) NE of Hyderabad on the Madras-Kazipet-Delhi 
railway. Pop. (1961) 156,106. In the 12th century A.D., under 
the Kakatiya, dynasty, the city was the capital of the kingdom 
of Andhra, The fort of Warangal (about 5 mi. [8 km.] SE of the 
city), with its four famous sanci gateways; is one of the great his- 
ddl monuments of the Deccan. It was built by Ganapati Deva, 
tae of Warangal, in the 13th century. Within the city is the 
in * with a thousand pillars, built in 1162, and famous for its 
cal á jl ng and delicate workmanship. Warangal has a medi- 
eee lege, a college of engineering, and a college of arts Da 
ae l It is an important industrial and commercial centre, wi : 
ain milling, and the manufacture of carpets, blankets, silk, an 

lcial silk, Family unit industry is also well developed. 

b: ARANGAL DrsrRICT has an area of 4,988 sq.mi. (12,919 rim 
numerd UP. (1961) of 1,545,435. Pink and gray granites wi 
Tous dikes, quartz veins, and Dharwar epideorite bands are 
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found in the western parts of the district. These granites give rise 
to gray and brown soils. Limestones, shales, and sand are found 
in the central portion. The district contains extensive forests. 
Pakhal and Manboobabad talukas have reserved forests that con- 
tain big game. The annual rainfall varies from 30 to 35 in. (760 
to 890 mm.). There are numerous tanks (reservoirs) and lakes 
and irrigation is carried on chiefly by tanks. The main crops are 
rice, jawar, bajra, maize (corn), pulses, cotton, tobacco, peanuts, 
and oilseeds. The district has good transport facilities. There 
are about 450 mi. (725 km.) of motorable road. (S. Ax.) 

WARBECK, PERKIN (c. 1474-1499), Flemish-born im- 
postor and pretender to the English throne, constituted a major 
threat to Henry VII, the first Tudor king of England. According 
to Warbeck’s own confession of 1497, now generally regarded as 
trustworthy, he was the son of a poor man of Tournai in Flanders 
and spent his youth in service with various men, ending up, in 
1491, in Ireland. It seems that he was taking the air at Cork, 
dressed in the lavish continental fashion, when the citizens of that 
backward place decided he must be of royal descent. The Yorkist 
interest was still strong in Ireland, and his admirers told Warbeck 
that he was a Yorkist heir to the crown of England, obligingly 
changing the identification as he denied one name after another, 
In the end he was persuaded to impersonate Richard, duke of 
York, presumed murdered in the Tower of London in 1483 with 
his brother Edward V (q.v.). Assured of Irish support, he went 
to the continent to gather forces for an enterprise on England. 
Charles VIII of France looked him over but abandoned him when 
he made peace with Henry VII in 1492, Warbeck had better luck 
in the Netherlands, where the dowager duchess Margaret, sister 
of Edward IV, sat at the centre of all Yorkist conspiracies; and 
in 1493-94 the emperor Maximilian I thought he could put pres- 
sure on Henry VII by recognizing the pretender’s claims. 

Though the plot to place Warbeck on the English throne, which 
involved a number of prominent men in England, was betrayed and 
quashed (1494-95), Warbeck foolishly continued in an ambition 
that he himself now believed to be justified. Even in his own 
mind, he had manifestly sunk his real identity in his play-acting, 
He went to Ireland and Scotland, where he gained some support, 
but his feeble attempts to invade England came to nothing. 
Finally, in 1497, he did land in Cornwall, advanced to Taunton, 
and from there—faced with Henry’s forces—he fled to sanctuary 
at Beaulieu, in Hampshire. After surrendering, he was kept in 
easy custody in the Tower. A frustrated escape in 1498 only se- 
cured him a more rigorous imprisonment; and on Nov. 23, 1499, 
he was hanged at Tyburn for yet another attempt to escape and 
raise rebellion. Foolish and incompetent, he was the victim of his 
own vanity, of the credulity of embittered Yorkists, and of 
Europe’s monarchs who had used him for five years to threaten the 
new Tudor dynasty. 

Brstiocrapuy.—J. Gairdner, History of . . . Richard III, includes 
The Story of Perkin Warbeck, rev. ed. (1898) ; A. E. Conway, Henry 
VII's Relations with Scotland and Ireland, 1485-1498 (1932); J. D. 
Mackie, The Earlier Tudors (1952). (G. R. E.) 

WARBLER, a name applied to certain small songbirds that 
belong to two quite different groups: New World warblers and 
Old World warblers. 

New World Warblers or Wood Warblers.—These comprise 
about 120 species of small songbirds (up to seven inches long) 
that form the New World family Parulidae (formerly Compso- 
thlypidae or Mniotiltidae), Although these birds are closely re- 
lated to the New World tanagers, they take their name from their 
superficial resemblance in form, structure, and habits to the dis- 
tantly related Old World warblers, from which they differ most ob- 
viously in such technical details as having nine primary flight quills 
instead of ten as the Old World warblers have. 

The wood warblers are mainly North and Central American, but 
a few live in South America. These birds live in forest, brush, 
or in swampy grass country. They are active insect eaters, most 
species gleaning for their food from leaves and twigs or grass, for 
which their thin bills fit them; but the black and white warbler 
(Mniotilta varia) creeps along tree trunks, and some species, such 
as the ovenbird and the water thrushes (Seiurus species), walk 
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(not hop) on the ground. Some 
species also fly out and catch in- 
sects on the wing. In eastern 
United States the autumn migrat- 
ing warblers are conspicuous in 
wood lot and hedgerow as they 
go southward to their winter 
quarters, often traveling in loose 
flocks. In colour, grays, olives, 
and yellows predominate, and the 
brighter males are often con- 
spicuously marked with yellow, 
orange, red, black, or white. 
Some species are brown above 
and spotted below. 

Many wood warblers: have 
weak, lisping songs, but a few 
have loud voices. The nest usu- 
ally is a simple cup in a tree or 
bush, but it may be placed on the 
ground or hidden in a hole, either 
in a tree or in the ground; the 
ovenbird makes a covered nest on the forest floor. The two to five 
eggs are usually white, speckled with brown, and the young are 
hatched with little or no down. Both parents share nest duties. 

Among the better-known North American species are the gaily 
coloured yellow warbler (Dendroica petechia); the black and 
orange redstart (g.v.; Setophaga ruticilla) of gardens and or- 
chards; the black-throated green warbler (Dendroica virens), 
with bright yellow cheeks and black throat, of woodlands; the yel- 
low-breasted chat (Icteria virens), with its long tail and heavy bill, 
that skulks in thickets and gives an unusually loud variety of calls; 
and the yellowthroat (Geothlypis trichas), with its black mask, 
that lives in bulrushes and marshy thickets. 

Old World Warblers.—The family Sylviidae contains about 
400 species, which are intimately related to the thrushes (family 
Turdidae) and the Old World flycatchers (family Muscicapidae). 
Their name refers to the well-developed songs of some species. 
The family occurs mainly from Europe and Asia,to Australia and 
Africa, but a few of these birds, notably the kinglet (q.v.; Regulus) 
and gnatcatcher (g.v.; Polioptila), live in the Americas, Many 
of these warblers in Europe are familiar enough to have received 
special names, such as the blackcap (q.v.; Sylvia atricapilla), the 
whitethroat (Sylvia communis), the chiffchaff (Phylloscopus colly- 
bita), and the goldcrest, which in America is called a kinglet. 

These warblers are mostly small birds (up to 12 in. long) with 
slender bills adapted for feeding on insects that they capture 
by gleaning actively among the leaves and twigs of the trees and 
shrubs, or among the grasses of upland or marsh, wherever the 
different species live. In colour they are variable but mostly dull: 
some tree warblers are predominantly green and olive; some grass 
warblers are streaked brown, buff, and black above; others are more 
boldly marked; and the wren warblers of Australia may be black 
and white or with bright chestnut or shining blue in bold patterns. 
Usually the sexes are alike in appearance. 

Their nests vary from simple cups to domed structures placed in 
trees, bushes, or grass, or hidden in the ground. The tailorbirds 
of the Indian region sew leaves together into purse-shaped con- 
tainers for their nests. The eggs, from 3 to 12 in number, are usu- 
ally speckled, and the young, which may hatch downy or naked, 
are cared for by both parents. (A. L. Ro.) 

WARBURG, a family whose members have been noted for 
their outstanding banking and communal activity, philanthropy, 
and scholarship. In 1559 the family, presumably of Italian origin, 
settled in Warburgum (from which it derived its name), West- 
phalia, and later moved to Altona and Hamburg. Subsequently, 
branches of the family settled in Scandinavia, England, and the 
United States. SrwoN ELIAS WARBURG (1760-1828) founded the 
first Jewish community in Sweden; his grandson, FREDERIK ELIAS 
WARBURG (1832-1899), was the co-founder of the Central London 
Electric Railway. The Copenhagen branch assumed the family's 


original name, Del Banco. 
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Moses Marcus WanBUnG (d. 1830) and his brother Gersoy 
1825) founded in 1798 the bank of M. M. Warburg and Com 
of Hamburg. Leading bankers were the brothers Max M. 
BURG (1867-1946), head of M. M. Warburg and Company 
1938; emigrated to the U.S. in 1939) and financial adviser: 
German delegation to the Versailles peace conference in 
PauL Monrrz WARBURG (1868-1932), in the United States į 
1902, member of the bank of Kuhn, Loeb and Company (1 
married to the daughter of Solomon Loeb) and of the 
Reserve Board, founder of the International Acceptance: 
and author of The Federal Reserve System—Its Ori, 
Growth (two volumes, 1930); FELIX Moritz Warsure (li 
1937), partner of the bank of Kuhn, Loeb and Compam 
Fritz Moritz WARBURG (1879-1964). Felix M. was co- 
of the American Arbitration Association, chairman (1914 
the American Jewish Joint Distribution Committee, founder 
Training (later Graduate) School for Jewish Social Work 
co-founder of the Palestine Economic Corporation (1926), a 
porter of adult education and Jewish theological schools 
United States, and benefactor of the Hebrew University in Jen 
lem. James PAUL WARBURG (1896— ), son of Paul M; 
banker and economist, member of Pres. Franklin D. Roi 
original “brain trust,” and author of (among several othe: 
Hell Bent for Election (1935). 

Contributors to scholarship were EMIL WARBURG (1841 
physicist, author of Lehrbuch der Experimentalphysik 
dierende (1893; many later editions); Kart Jonan Wi 
(1852-1918), Swedish historian of literature and member of] 
liament; Orro WarsuRG (1859-1938), botanist, author 
Pflanzenwelt (three volumes, 1913-22), and supporter o 
colonization and agricultural work in Palestine; Asy Moritz 
BURG (1866-1929; brother of Max M., Felix M., and Pi 
historian of Renaissance art, author of Bildniskunst des Flo 
Biirgertums (1902), and founder of the Kulturwissensehé 
Bibliothek Warburg in Hamburg (since 1933, the Warb 
tute, London) ; and Orro HEINRICH WARBURG (q.v.), son OF 
biochemist and Nobel prizewinner. s 

Active in social and community service have been FRIEDA Š 
(Mrs. Felix M.) WaRBuRG (1876-1958) ; and her sons FR 
Marcus WanBunc (1897- ), investment banker, pr 
the 92nd Street Young Men’s Hebrew Association in Nev 
City (of which his father also had been president) and a di 
of the American Museum of Natural History; Epwarp Mot 
Morris WanBunc (1908— ), a student and teacher of a 
possessor of a fine collection, leading in the American Jew 
Distribution Committee; and PAUL FELIX WARBURG (1904= 

See K. Zielenziger, Juden in der deutschen Wirtschaft (1930) 5 
Rosenbaum, “M. M. Warburg & Co.,” Year Book VII, Leo 
stitute, pp. 121-149 (1962). (ND 

WARBURG, OTTO HEINRICH (1883- J 
biochemist, who was awarded the 1931 Nobel Prize for 
or Physiology for his elucidation of enzyme action in cell res 
tion, was born on Oct. 8, 1883, at Freiberg, Baden. Afters! 
at Berlin and at Heidelberg under Emil Fischer and others, 
tained doctorates in chemistry (1906) and in medicine 
In 1930 he was appointed director of the Max Planck Ins 
Cell Physiology in Berlin-Dahlem. His investigation 0 
processes by physical and chemical methods threw new 4 
the complicated mechanisms by which oxidation and reducti 
brought about in living cells. He showed that every brea 
contains a respiratory enzyme, the nature of which he es! 
as a ferrous organic dye. His observations and methods 
important applications in the study of cancer: one of : 
important publications was Stoffwechsel der Tumoren ( 
Metabolism of Tumours, 1930). Warburg devised ins 
and techniques widely used by chemists and physio 

WARBURTON, WILLIAM (1698-1779), Eng 
and bishop of Gloucester, participant in many literary 4m 
was born at Newark, Nottinghamshire, on Dec. 4, 1698, 
the town clerk. He was ordained in 1727. During 18 yë 
parish of Brant Broughton, Lincolnshire, to which he was 
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jn 1728, he wrote The Alliance Between Church and State (1736), 
defending the existing establishment, and his best-known work, 
The Divine Legation of Moses (two volumes, 1737-41), demon- 
strating, on deist principles, the divine authority of the Mosaic 
writings, which deists denied. Warburton won Alexander Pope's 
friendship through a series of articles (1738-39) defending Pope's 
Essay on Man. against an attack by the Swiss professor Jean 
Pierre de Crousaz. Through Pope he also became involved in a 
number of other acrimonious controversies of the kind that en- 
livened 18th-century literary life and, further, met Ralph Allen, 
who, said Samuel Johnson, "gave him his niece and his estate, 
and, by consequence, a bishopric." Warburton in 1747 published 
an edition of Shakespeare, incorporating Pope's earlier edition, 
and his edition of Pope's works appeared in 1751. He was ap- 
pointed to the see of Gloucester in 1759. He defended revealed 
religion in his View of Lord Bolingbroke's Philosophy (1754) and 
Remarks (1757). In 1762 he attacked Methodism in The Doctrine 
of Grace. He died at Gloucester on June 7,1779. 

Warburton's works were edited (seven volumes, 1788) by 
Richard Hurd with a biographical preface, and the correspondence 
between the two men was edited by Parr in 1808, 

See J.S. Watson, Life of Warburton (1863) ; A. W. Evans, Warburton 
and the Warburtonians (1932). (Pa. H.; X.) 

WAR CRIMES. The term war crimes has never been suc- 
cessfully defined, but after World War II three categories of of- 
lenses against the law of nations came to be recognized: (1) 
Crimes against peace—the planning, preparing for, initiating or 
waging a war of aggression or a war in violation of international 
treaties, agreements or assurances; or participating in a common 
plan or conspiracy for the accomplishment of any of the foregoing. 
(2) War crimes (also called conventional war crimes)—violations 
of the laws or customs of war such as murder, ill-treatment or de- 
portation of the civilian population of occupied territory; murder 
or ill-treatment of prisoners of war or persons on the seas; killing 
of hostages; plunder of public or private property; wanton de- 
struction of cities, towns or villages; or devastation not justified 
by military necessity. (3) Crimes against humanity—murder, 
extermination, enslavement, deportation and other inhumane acts 
committed against any civilian population, either before or during 
à war; or persecutions on political, racial or religious grounds in 
execution of or in connection with any other war crime. 

Trials of individuals for specific violations of the laws or cus- 
toms of war (the so-called conventional war crimes) have a long 
history. Thus, the Scottish national hero Sir William Wallace 
(.v.) is reported to have been tried in England in 1305 for the 
wartime murder of civilians; he allegedly spared “neither age nor 
Sex, monk nor nun.” When the American Civil War ended (1865), 
Henry Wirz, a former Confederate officer, was tried and convicted 
by a Federal military tribunal and was executed for murdering 
and conspiring to ill-treat Federal prisoners of war confined at the 
Andersonville (Ga.) prisoner of war camp, which Wirz had com- 
manded; several other persons (including at least one civilian) 
were also tried for offenses of the same general nature. The treaty 
of peace that ended the South African War (1902) specifically 
provided that certain acts contrary to the usages of war that had 
been committed by Boers would be tried by British courts-martial. 
, World War L—Early in 1919 a Commission on Responsibil- 
ities was created by the preliminary peace conference to inquire 
into "the responsibilities relating to the war.” In its report the 
Commission recommended war crimes trials before national courts 
(of the victors) and, where appropriate, before a high tribunal 
Which would be inter-Allied in composition. The report contem- 
plated trials for violations of the laws or customs of war (of which 
ed 32 categories) and for crimes against humanity. Failure 
la take the necessary action to prevent or end violations of the 
e NS or customs of war would itself constitute a war crime. The 
ommission recommended that “special measures" be taken to deal 
with those responsible for instigating the war and for violating the 
Neutrality of Belgium and Luxembourg. The U.S. representatives 
di Commission dissented from the portions of the report a 
d Sis to crimes against humanity; to the conclusion that heads 

‘ate should be liable to criminal prosecution; and to the con- 
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clusion that special measures should be adopted to deal with those 
responsible for the war. The Japanese representatives made a 
reservation to the conclusion under which heads of state would 
be held criminally responsible for political acts; and they did not 
concur in the provision making failure to act to prevent or end 
violations of the laws or customs of war an affirmative offense. 

The Versailles peace treaty of 1919 called for the trial of the 
former German kaiser, Wilhelm II, by a specially constituted in- 
ternational tribunal (art. 227). The treaty also contained Ger- 
man recognition of the right of the Allies to bring to trial before 
national or international military tribunals persons accused of 
having committed acts in violation of the laws or customs of war 
and an undertaking by the German government to hand such per- 
sons over to the Allies for trial (art. 228-230). Thus, the treaty 
contained no provision for trials for the offense of crimes against 
humanity and only indirectly, as to the former kaiser, was there 
provision for a trial for the offense of crimes against peace. Inas- 
much as the Netherlands, where the kaiser had taken refuge, re- 
fused the Allied request for extradition, he was never tried. And 
because of German resistance to the surrender of persons accused 
of war crimes, the Allies ultimately agreed to permit the cases to 
be tried by the supreme court of Leipzig, Ger. This method of 
attempting to punish persons accused of war crimes proved in- 
effective. The great majority of those tried were acquitted, 
despite strong evidence of guilt; those convicted received grossly 
inadequate sentences (and, in several instances, were quickly per- 
mitted to escape from prison); and all were treated as heroes by 
the German press and public. 

World War IL.—Beginning early in World War II various an- 
nouncements were made concerning the intention of the Allies 
to mete out punishment to those guilty of war crimes. On Oct. 25, 
1941, while the United States was still neutral, Pres. Franklin D. 
Roosevelt called attention to the atrocities being committed by 
the Nazis in occupied countries. On that same day Prime Minister 
Winston Churchill associated the British government with the 
Roosevelt statement and made retribution for these crimes one of 
the major purposes of the war. In Nov. 1941 and Jan. 1942 
Soviet Foreign Minister V. M. Molotov circulated diplomatic 
notes specifying with particularity a number of violations of the 
laws and customs of war by the Nazis. On Jan. 13, 1942, the 
declaration of St. James was signed by the governments in exile 
of nine countries of Europe that were then occupied by the Nazis. 
These nations, too, made the punishment of war crimes a principal 
war aim. During the course of the war there were other pro- 
nouncements on this subject, the most important of which were 
the Moscow declaration of Nov. 1, 1943, and the Potsdam declara- 
tion of July 26, 1945. (See WorLtp War II CONFERENCES, AL- 
LIED.) In the Moscow declaration, the United States, Great 
Britain and the U.S.S.R. stated that at the time of the granting of 
any armistice to Germany those German officers and men and 
members of the Nazi party responsible for atrocities, massacres 
and executions in occupied areas would be sent back to the coun- 
tries in which their acts had been committed for trial and punish- 
ment "according to the laws of these liberated countries and of the 
Free Governments which will be erected therein," and that those 
“major criminals” whose offenses had no particular geographical 
location would be punished by a joint decision of the Allied gov- 
ernments. The Potsdam declaration with respect to Japan, made 
by the United States, Great Britain and China, and later adhered 
to by the U.S.S.R., stated that "stern justice shall be meted out 
to all war criminals including those who have visited cruelties upon 
our prisoners." 

Trial of Nazi Leaders. —During Oct. 1943 representatives of 
17 of the Allied nations, including all of the major powers except 
the U.S.S.R., met in London and established the United Nations 
War Crimes commission. Among the functions assigned to the 
commission were the formulation and implementation of the gen- 
eral measures necessary to ensure the detection, apprehension, trial 
and punishment of persons accused of war crimes. A far eastern 
subcommission was subsequently established and performed simi- 
lar functions in Chungking, China. On Aug. 8, 1945, representa- 
tives of the United States, the United Kingdom, the U.S.S.R. and 
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the provisional government of France signed the London agree- 
ment, which included a charter for an international military tri- 
bunal for the trial of the major Axis war criminals whose offenses 
had no particular geographical location. Nineteen other govern- 
ments later adhered to this agreement. After listing the three 
categories of crimes falling within the jurisdiction of the tribunal 
(set forth above) and for which there was to be individual re- 
sponsibility, the charter specified that the official position of a 
defendant as head of state or as a responsible government official 
would not be considered either as freeing him from responsibility 
or in mitigation of punishment; that the fact that a defendant had 
acted pursuant to the order of his government or a superior would 
not free him from responsibility but might be considered in mitiga- 
tion of punishment; and that the tribunal might declare any group 
or organization to have been criminal in character and, if it did 
so, any national, military or occupation courts of any signatory 
state could thereafter bring individuals to trial for membership 
therein and the criminal nature of the group or organization could 
not be questioned. In order to ensure fair trials for the accused 
it was provided that a defendant would be entitled, at a reasonable 
time before trial, to receive a copy of the indictment, including 
full particulars of the charge on which he was to be tried; the 
right to give any explanation relevant to the charge made against 
him; the right to a preliminary examination in, or translated into, 
his own language; the right to conduct his own defense or to have 
the assistance of counsel; and the right to cross-examine prosecu- 
tion witness and to present evidence in support of his defense. 
The first session of the tribunal, which consisted of a member 
and an alternate appointed by each of the four original signatory 
countries, took place in Berlin on Oct. 18, 1945, under the presi- 
dency of the Soviet member, Gen. I. T. Nikitchenko. At that 
time an indictment. was lodged against 24 of the former Nazi 
leaders charging them with numerous crimes against peace, con- 
ventional war crimes, crimes against humanity, and conspiracy, 
and charging a number of groups and organizations (such as the 
Gestapo, the Nazi secret police) with being criminal in nature. 
All subsequent sessions of the tribunal, beginning on Nov. 20, 
1945, were held in Nürnberg, Ger., under the presidency of the 
British member, Lord Justice Sir Geoffrey Lawrence. The other 
members of the tribunal were Francis Biddle of the United States 
and Henri Donnedieu de Vabres of France. The chief prosecutors 
were Justice Robert H. Jackson for the United States, Sir Hartley 
Shawcross for the United Kingdom, Frangois de Menthon and 
Auguste Champetier de Ribes for France, and Gen. R. A. Rudenko 
for the U.S.S.R. During the course of the trial one defendant, 
Robert Ley, committed suicide and the tribunal decided that an- 
other defendant, Gustav Krupp, could not then be tried because 
of his physical and mental condition. 
After a trial that was conducted in four languages (English, 
French, Russian and German) and that lasted more than ten 
months (216 actual trial days), the reading of the judgment of the 
tribunal with regard to the remaining 22 individual defendants and 
the 7 groups and organizations named in the indictment was con- 
cluded on Oct. 1, 1946. Three of the individual defendants were 
acquitted, 12 (including Martin Bormann, who was tried in absen- 
tia) were sentenced to death by hanging, 3 were sentenced to life 
imprisonment and 4 were sentenced to imprisonment for terms 
ranging from 10 to 20 years. The decision of the tribunal was 
unanimous except that General Nikitchenko dissented from the 
acquittal of the defendants Hjalmar Schacht, Franz von Papen 
and Hans Fritsche; from the refusal of the tribunal to sentence 
the defendant Rudolf Hess to death (he was sentenced to life im- 
prisonment); and from the decision not to declare the Reich 
cabinet and the general staff and high command of the German 
armed forces to be criminal organizations. In his report to Pres. 
Harry S. Truman, Justice Jackson said: “One of the chief ob- 
stacles to this trial was the lack of a beaten path. A judgment 
such as has been rendered shifts the power of the precedent to 
the support of these rules of law." 
Trial of Japanese War Leaders.—On Jan. 19, 1946, General 
of the Army Douglas MacArthur, supreme commander for the 
Allied powers in Japan, issued a charter for an international tri- 
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bunal for the far east for the trial of major war criminals in thy 
area. While this charter, as amended, closely followed thy 
drafted at London to govern the trial of the Nazi leaders, it dif 
fered in a number of respects. The tribunal was to consist d 
from 6 to 11 members who would be nominated by the 9 Alli 
signatories to the Instrument of surrender of Japan and, in adi 
tion, by India and the Philippines; the official position held bya 
defendant at the time of the alleged offense, as well as the fact 
that he had acted pursuant to the orders of his government y 
of a superior, could be considered in mitigation of punishment; 
instead of having a chief prosecutor from each country there wy 
to be one chief of counsel appointed by the supreme commande | 
for the Allied powers and the other nations which had been at wy _ 
with Japan could each appoint an associate counsel; the trial ws { 
to be conducted only in English and Japanese. The tribunal ulti. | 
mately consisted of the representatives of 11 nations (Australi, - 
Canada, China, France, India, the Netherlands, New Zealand, tk — 
Philippines, the U.S.S.R., the United Kingdom and the United | 
States). The trial began in Tokyo on May 3, 1946, under th 
presidency of Sir William Webb of Australia and with JosephB, - 
Keenan of the United States as chief of counsel. It ended mor 
than two years later with the reading of the judgment during th 
period from Nov. 4 to 12, 1948, The 28 defendants were charge! | 
with various crimes against peace, murder, other conventional vir 
crimes and crimes against humanity. Two of the defendants died 
during the course of the trial and one was declared unfit to stand 
trial. Of the 25 defendants against whom sentences were at 
judged, 7 were sentenced to be executed by hanging, 16 to life im 
prisonment and 2 to imprisonment for terms of years. Presiding 
Judge Sir William Webb of Australia and Judge Delfin Jaranili 
of the Philippines filed separate concurring opinions, Jude 
Henri Bernard of France and B. V. A. Röling of the Netherland 
dissented in part from the majority opinion while Judge R. B. Pd 
of India dissented generally. 

Other Trials.—The London agreement and charter contem 
plated a series of trials to be conducted by the international mii 
tary tribunal. However, Justice Jackson recommended again 
such proceedings because he felt that, inasmuch as most of the 
remaining defendants could be charged with single and specifi 
crimes, the most expeditious and least costly method of trial wot 
be for each occupying power to conduct trials within its own zott 
His recommendation was ultimately followed. In the U.S, zm 
of occupation 12 other trials of major war criminals were held at 
Nürnberg under international authority. These trials, called th 
"Subsequent Proceedings," had as their legal basis Control cout 
cil law no. 10, promulgated on Dec. 20, 1945, by the zone coll 
manders of the four powers occupying Germany. Each trial it 
volved a number of former Nazi officials from a particular fi 
(the Ministries Case, the Justice Case, the Medical Case, 
High Command Case, etc.). In addition, thousands of Germil 
and Japanese were tried by various national courts, either mid 
or civilian, for conventional war crimes of all types. In Marl 
1965 the Federal Republic of Germany (West Germany) exte 
by four years and eight months the period during which such p? 
ceedings could be instituted. It has been estimated that well 
2,000 separate trials took place (including approximately 9 
conducted by the United States, 650 by Great Britain and 
by Australia) involving many times that number of defendan 
These statistics do not include trials conducted by the USS 
and the eastern European countries for which not even apptt® 
mations are available. Included in the trials conducted by it 
military commissions were those of Gen, Tomoyuko Yamashilt 
and Gen. Masaharu Homma iń Manila in 1945. These fo " 
Japanese commanders unsuccessfully attempted to secure e i 
tervention of the U.S. supreme court to prevent the impo?" 
of the death sentence, which each had received. 

Criticism of the Trials. From the very outset the 
World War II program for the punishment of war criminals ¥ 
vigorously attacked and vigorously defended, both on po! m 
and on legal grounds. One of the legal arguments most frequen ! 
advanced against the program was that war crimes trials W 
ex post facto in that they punished acts that had not been D 
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jnal when they were committed. This argument was directed pri- 
marily at crimes against peace and some of the crimes against 
humanity. 

The Nürnberg tribunal, however, held that long before the 
Nazi or other aggressions of World War II, a series of interna- 
tional declarations, acts and treaties, culminating in the pact of 
Paris of 1928, ratified by Germany and nearly all other states, 
had established a rule of customary international law that made 
aggressive war illegal and the initiation or waging of such a war, 
with knowledge of its character and freedom of choice, an indi- 
vidual’ crime. (See War: The Law of War.) Many of the 
crimes against humanity and the majority, if not all, of the con- 
ventional war crimes (murder, rape, pillage, etc.) are offenses 
under the criminal law of every civilized nation. As to these 
offenses the attack was directed at the fact that the vanquished 
were being tried in the courts of the victors where, it was claimed, 
they could not receive fair and objective treatment. This par- 
ticular criticism was heard less and less frequently as time went 
on and, in the great majority of cases, war crimes courts demon- 
strated their objectivity and fairness. Much criticism was also 
directed at the courts which tried these cases because they refused 
to entertain such defenses as that the act charged as a war crime 
had been committed as a matter of military necessity or as a 
result of the receipt of orders from a superior. 

The dispute as to the validity of the assertion of the defense 
that the alleged criminal violation of the law of war had been 
committed in response to the orders of a superior occurred de- 
spite the fact that at the Leipzig trials after World War I the 
German court had itself ‘refused to accept evidence to this ef- 
fect, except in mitigation of punishment. The principle is now 
apparently well-embedded in the law. Thus, it is contained in 
the instructions on the law of land warfare issued for the guid- 
ance of their military forces by both the United States and the 
United Kingdom and, as one of the Nurnberg principles, is strongly 
supported by the Soviet Union. In addition, the Draft Code of 
Offences Against the Peace and Security of Mankind, prepared by 
the International Law commission and submitted by it to the gen- 
eral assembly of the United Nations, contains a provision to the 
same effect. 

Despite these criticisms, it would appear that trials for war 
crimes are now so well embedded in the law of war that they 
may be expected after any conflict that ends with one side vic- 
lorious and the other defeated. (Indeed, since the end of World 
War II conventional war crimes have been the subject of specific 
international legislation in the Geneva conventions of Aug. 12, 
1949, for the protection of war victims.). The passage of time, 
however, resulted in a lessening of the antagonism felt toward 
Persons who were convicted’ of war crimes after World War IT 
and who were sentenced to imprisonment. Both the peace treaty 
with Japan and the Bonn agreements which terminated the occu- 
pation of the Federal Republic of Germany contained provisions 
Which resulted in advancing the dates of release of all but a hand- 
ul of such persons, 

See also references under “War Crimes” in the Index. 
me Btrocrarny —History of the United Nations War Crimes Com- 
R Tis and the Development of the Laws of War (1948) ; Report of 

Obert H. Jackson, ... on Military Trials, Department of State Publi- 
Cation 3080 (1949) ; W, R, Harris, Tyranny on Trial (1954) ; T. Taylor, 

uremberg Trials, War Crimes and International Law, (1949), Final 

‘port to the Secretary of the Army on the Nuernberg War Crimes 

iss (1949) ; Nuremberg: German Views of the War Trials, ed. by W. 
pes MALE and G. Grimm (1955); J. A. Appleman, Military clare! 
His aes Crimes (1954) ; United Nations War go and 
B. E Bro eports of Trials of War Criminals (1948) ; J. B. wri nr 
“Wat CH (ines. Against International Law (à oe t 
(1945) nals,” American Journal of Internationa dw, 39:29. H 
Anc “The Law of the Nuremberg Trial,” 41:38 ff. (1947); H. 

endt, Eichmann in Jerusalem (1963). (H. S. Le.) 


n ARD, AARON MONTGOMERY (1843-1913), US. 
mer doo uo introduced the mail-order method oí selling general 
0 CET go it was born in Chatham, N.J., on Feb. 17, 1843. The 
Coi St of seven children, he went to work at an early age in a 
Operage to help support his family. In 1859, at the age of 16, 
ecame a salesman in a general store in St. Joseph, Mich., for 
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$6 a month and board; later he was made manager at $100 a 
month and board. During that period he conceived the idea of a 
business that would buy goods at wholesale for cash and sell to 
the consumer by mail for cash with middlemen's costs eliminated. 
In 1866 he moved to Chicago and worked for various firms as a 
traveling salesman. In Aug. 1872, with a capital of $1,600, Ward 
issued his first catalogue, a single sheet listing 30 items. The fol- 
lowing year his brother-in-law, George R. Thorne, bought a half in- 
terest in the business for $800. The firm prospered. 

In 1886 Ward, while retaining the presidency, turned the man- 
agement over to Thorne and his five sons. During the next 20 
years Ward devoted much of his time to the preservation of the 
natural assets of Chicago’s lake front and vigorously opposed at- 
tempts to build public or other structures in Grant park. Ward 
died Dec. 7, 1913, in Highland Park, Ill. (F. W. JN.) 

WARD, ARTEMUS (pen name of CHARLES FARRAR 
Browne) (1834-1867), was one of the best and most popular 
1gth-century U.S. humorists. Born in Waterford, Me., on 
April 26, 1834, he served as a printer's apprentice in nearby towns 
and later went to Boston, Mass., to work as a compositor for 
The Carpet Bag, a humour magazine. After spending seven years 
in Ohio as a journeyman printer, and as "local" editor of the 
Toledo Commercial and the Cleveland Plain Dealer, he went to 
New York in 1860 to work on Vanity Fair. Later he turned to 
humorous lecturing with considerable success in both the United 
States and England. His British tour was interrupted by his death 
in Southampton on March 6, 1867. 

Browne's humorous writing was commonplace until 1858, when 
as local editor of the Plain Dealer he created the character Artemus 
Ward. Adopting the language and viewpoint of Artemus Ward, 
whom Browne characterized as an itinerant showman, he wrote 
a series of letters for the Plain Dealer, Vanity Fair and Punch in 
which he commented upon many subjects. His principal books 
are Artemus Ward: His Book (1862); Artemus Ward: His Trav- 
els (1865); and Artemus Ward in London (1867). Of the humor- 
ous devices in his writing, misspelling was the most outstanding; 
the most prominent feature of his lectures was his “dead-pan” 
delivery. His techniques had considerable influence upon other 
humorists, including, especially in his role as a lecturer, Mark 
Twain. 

See Don C. Seitz, Artemus Ward, a Biography and Bibliography 
(1919) ; A. J. Nock (ed.), Selected Works of Artemus Ward (1924), an 
excellent edition of his writings. (J. Q. R) 


WARD, JAMES (1843-1925), English psychologist and phi- 
losopher who led in the development of British functional psy- 
chology, was born at Hull on Jan. 27, 1843, He was educated at 
the Liverpool Institute, at the Universities of Berlin and Góttingen, 
and at Trinity College, Cambridge; he also worked in the physio- 
logical laboratory at Leipzig. Subsequently, he devoted himself 
to psychological research and became fellow of Trinity College in 
1875 and professor of mental philosophy at Cambridge in 1897. 
His work shows the influence of Kant, Leibniz, and R. H. Lotze, 
as well as that of the theory of evolution. 

Ward published Naturalism and Agnosticism (1899); Heredity 
and Memory (1913); Psychological Principles (1918); A Study 
in Kant (1922); Essays in Philosophy, edited by W. R. Sorley 
and G. F. Stout, with memoir by O. W. Campbell (1927). 

One of Ward's most influential pieces of writing was the article 
"Psychology" that first appeared in Encyclopedia Britannica's 9th 
edition (1875-89). In it he anticipated the emphasis of psycho- 
analysis (g.v.) on unconscious activities, sought to wean psy- 
chology away from associationistic notions (see ASSOCIATION, 
MENTAL), and gave attention to the relevance of physiological 
factors in psychology. However, his philosophical convictions 
were parallelistic (see Bopy AND MIND: Parallelism), and he wrote 
"organic structures are not the result solely of material processes, 
but involve the co-operation of mental direction . . . we are led 
to regard structure as partly shaped and perfected by function, 
rather than function as solely determined by structure, itself 
mechanically evolved." This point of view continues in the men- 
talistic notions of many modern psychologists, who find them- 
selves in dispute with others of a more materialistic, deterministic 
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philosophy (see MarERiALISM). Ward died in Cambridge, on 
March 4, 1925. 

See also PsvcHoLocv, History or: Functional Psychology. 

See L. S. Hearnshaw, A Short History of British een HD: 
. UE. 

WARD, JOHN (?1571-?1638), English composer of instru- 
mental and choral music, was possibly the John Ward baptized on 
Sept. 8, 1571, at Canterbury. Little is known of his life or musical 
education. His father was a lay clerk at Canterbury Cathedral. 
John Ward was an attorney of the Exchequer under Sir Thomas 
Fanshawe and probably also under his father, Sir Henry Fanshawe. 
He dedicated his First Set of English Madrigals (1613), for three 
to six voices, to Sir Henry, and composed another, unpublished, 
madrigal on the latter's death. During the first half of the 17th 
century, works by Ward appeared in Sir William Leighton's T'eares 
or Lamentacions of a Sorrowfvll Soule (1614), Thomas Ravens- 
croft’s Whole Booke of Psalmes (1621), and John Barnard's 
Selected Church Musick (1641), but much of his music, including 
madrigals, instrumental pieces, verse anthems and services, re- 
mained in manuscript. 

The frequent appearance of his anthem “Let God Arise” in con- 
temporary manuscript collections suggests the popularity of his 
church music, and the reputation of his viol music especially per- 
sisted long after his death: it is mentioned in Christopher Simp- 
son’s Compendium (1665) and Sir Thomas Mace’s Musick’s Mon- 
ument (1676). The 1613 set of madrigals was republished in The 
English Madrigal School, vol. 19 (1922), edited by E. H. Fellowes, 
and some of his works for viols in Musica Britannica, vol. 9 
(1955), edited by T. Dart and W. Coates. He died at Great Il- 
ford, Essex, probably in 1638, 

See E. H. Fellowes, English Madrigal Composers (1921). 

(A. D. F.) 

WARD, SIR JOSEPH GEORGE (1856-1930), New 
Zealand Liberal statesman, was prime minister twice (1906-12, 
1928-30). Born at Melbourne, Austr., on April 26, 1856, he was 
taken to New Zealand at the age of three. He was a successful 
grain merchant from 1877. In 1896 his company failed, how- 
ever, and he suffered temporary embarrassment in his public 
career. Elected to Parliament in 1887, Ward became postmaster 
general in 1891 and colonial treasurer in 1893. He was responsible 
for many new developments, such as the State Advances office 
(1894), penny postage (1901), public service superannuation, and 
the establishment of the first Public Health Department in the 
world. In 1906 he became prime minister and passed additional 
useful legislation, such as the act introducing widows’ pensions 
(1911). After the inconclusive election of 1911, he resigned 
(1912) but was a leading member of the wartime national govern- 
ment (1915-19). Ward again became prime minister in 1928, 
although in failing health. He resigned in May 1930 and died at 
Wellington on July 8, 1930. Ward’s strength lay in his adminis- 
trative and financial skill, and although active in imperial con- 
cerns (he increased New Zealand’s contribution to the imperial 
navy in 1908) he made no great mark thereon. He was made a 
baronet in 1911, (J. C. BE) 

WARD, LESTER FRANK (1841-1913), U.S. sociologist, 
the earliest and most prolific of the “founders” of systematic 
American sociology, was born in Joliet, Ill., June 18, 1841. Priva- 
tions of his youth are thought to have had a considerable influence 
on his later social philosophy of amelioration and progress. After 
serving in the Union Army during the Civil War, he graduated 
from Columbian College (later George Washington University), 
Washington, D.C., in 1869, and from the law school in 1871. He 
did not practise law but turned to government service, mainly in 
geology, botany, and paleobotany. He was called to a professor- 
ship in sociology at Brown University, Providence, R.I., in 1906 
by his admirer and collaborator James Q. Dealey and taught there 
until his death on April 18, 1913. He made some significant con- 
tributions to botany, notably his theory of sympodial development. 

In the formulation of his sociological system, Ward was greatly 
influenced by Auguste Comte (q.v.), especially in his conception 
of sociology as the fundamental social science and the guide to 

sound and effective planning for a better social future. Ward's 
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sociological conceptions were mainly a synthesis of: (1) his 4 
views on the relations between cosmic and social energy; (2 i 
principles of organic development derived in part from his 
botany; (3) Hegelian dialectic; (4) Wilhelm Wundt’s Notion 
“creative synthesis”; (5) hedonistic psychology; (6) social Da. 
winism; and (7) Comte's dictum that the primary responsibil 
of sociology is to plan a better future based on sociological tex, 
ings. 

Ward held that sociology should be primarily concerned withy 
cial function rather than social structure. He divided sociolog 
into two main fields, pure and applied. The former deals maj 
with the origins and organization of social life, the latter yij 
“the artificial means of accelerating the spontaneous processed 
nature" through the application of sociological principles, as en, 
bodied in realistic education. Ward's main interest and contr 
tion was in applied sociology and social betterment. 

Ward renounced the doctrine that mankind must depend uw 
the slow, wasteful, and bloody processes of cosmic and biologie 
evolution to assure the development of society and contend 
that the development of sociology and of the social sciences inge. 
eral had by then presented mankind with a sound and reliable boi 
of information and adequate social techniques whereby the sod] 
future could be scientifically planned and a better era assu 
and hastened. Such a planned or “telic” society Ward called: 
“Sociocracy,” and its dynamic agent was to be realistic education, 
He suggested the institution of a great academy of the sodi! 
sciences in Washington which would inform, advise, and gil 
legislators in the needed social planning. Social scientists woul 
occupy much the same role as did the sociologist-priests in Comte 
plan for a social utopia. Ward's emphasis on studying fundis 
rather than structure and on social planning later exerted cot 
siderable influence on Thorstein Veblen (g.v.) and the institution! 
economists, M. 

Ward's most impressive book was his pioneer Dynamic $n 
ology, 2 vol. (1883), which embodied his earlier synthesis of t 
field and principles of sociology; it was brought down to dal 
and condensed in his Outlines of Sociology (1898). Pure Sot 
ology (1903) is the final summation of his theory; it is presen 
in more clear and elementary form in Dealey and Ward's Texto 
of Sociology (1905). Applied Sociology (1906) is the authori 
tive exposition of Ward's notions of “social telesis,” a sociocrad 
and social planning, Ward's intellectual autobiography is Glimp 
of the Cosmos (6 vol., 1913-18). 

BrsLrocRAPHY.—Samuel Chugerman, Lester F, Ward, the Am 
Aristotle (1939); E. P. Cape, Lester F. Ward: a Perso 
(1922) ; E. P. Kimball, Sociology and Education (1932) ; J. Q. Dt 
ch. iii in H. W. Odum, American Masters of Social Science (1927); E 


Barnes, Introduction to the History of Sociology, ch. vii (1948); 
Frank Ward, selections from his work ed. by I. Gerver Qa) 


WARD, MARY AUGUSTA, better known as Mi 
Humpury Warp (1851-1920), British novelist whose Rob 
Elsmere created a sensation by its advocacy of an ethical, rauf 
than a supernatural, Christianity, The granddaughter of Thom 
Arnold of Rugby, she was born on June 11, 1851, at Hobart Tae 
Tasmania, Austr., where her father was an inspector of a 
She was educated at private boarding schools in England, in 18 
joining her family at Oxford, where her father had settled a 
conversion to Roman Catholicism and a return to the Chure " 
England. She regarded her years in Oxford, from 16 to 20; " 
real education. Co 

In 1872 she married Humphry Ward, a fellow of Brasenos? th 
lege. In 1881 they moved to London, henceforward theit ho f 
except that from 1882 they had a country house, at first at 4 
Harow, Surrey, and after 1892 at Stocks, near Berkhamsted, 
fordshire. 

After moving to London, Mrs. Ward wrote for the 
Gazette and other papers and reviews. Researches for he! y 
tributions on the early Spanish Church to the Dictionary of de 
tian Biography had confirmed a rejection of the supernatu i 
ments in Christianity begun by her reading of Rousseau ant ] 
and she expressed her ideas with insight and passion in out 
Elsmere (1888). This tells of the conversion of Elsmere, 3^ 
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Anglican clergyman, to the belief that “Religion consists alone in 
the service of the people.” The work created a sensation in En- 
gland and the United States and sold more than 70,500 copies in 
three years, William Gladstone answered it at length in an article 
called “Robert Elsmere and the Battle of Belief,” in the Nineteenth 
Century (May 1888). 

The best of Mrs. Ward’s 27 other works are The History of 
David Grieve (1892); Helbeck of Bannisdale (1898), which was 
admired by George Meredith and plays out a conflict between a 
Roman Catholic squire, Helbeck, and Laura Fountain, child of 
science and negation of faith, against a background of the West- 
morland fells (also the setting for the first part of Robert Els- 
mere); and The Case of Richard Meynell (1911). 

She also worked tirelessly for social settlements and children’s 
play centres in London and was responsible for the founding of 
the Invalid Children’s School (1899) and for the setting up of 
evening play centres by the London County Council in 1905. She 
opposed the women’s suffrage movement, founding the Anti-Suf- 
frage League (1908) and attacking the movement in Delia Blanche- 
flower (1915). During World War I she visited the front, and 
she worked effectively for the Allied cause, particularly in the 
United States, with such books as England’s Effort (1916). She 
died in London on March 24, 1920. 

See her A Writer's Recollections (1918); J. P. Trevelyan (her daugh- 
ter), Mrs. Humphry Ward (1923). (W. L. G. Ja.) 

WARD, WILLIAM GEORGE (1812-1882), English theo- 
logian and Oxford Movement leader, one of those who left the 
Anglican for the Roman Catholic Church, was born in London on 
March 21, 1812. Educated at Winchester College and Christ 
Church, Oxford, he became a fellow of Balliol College in 1834. 
A single sermon by John Henry Newman (q.v.) turned him from 
a Liberal Protestant into a disciple of Newman, and he pushed 
the Catholic principles of the Oxford Movement farther and faster 
than his leader did. In The Ideal of a Christian Church (1844) 
he urged the Church of England to “sue humbly” at Rome's feet 
"for pardon and restoration." Convocation condemned the book 
and deprived Ward of his degrees. In September 1845 he was 
received into the Roman Catholic Church. Newman followed 
him in the next month, and many others followed Newman, Ward 
had the distinctions, unusual for a Catholic layman, of teaching 
theology at the Westminster Seminary at Ware (1851-58) and of 
receiving from the pope a doctorate of philosophy (1854). He 
edited the new series of the Dublin Review (31 vol., 1863-78). 
With Tennyson and H. E. (later Cardinal) Manning he founded 
the Metaphysical Society (1869). Ward's debates with John 
Stuart Mill, especially those on conscience and on the source of 
the validity of memory, drew considerable attention. Ward died 
in London on July 6, 1882. See also OxrorD MOVEMENT. 

See Wilfrid Ward (his son), Ward and the Oxford Movement 
(1889; 2nd ed., 1890) and Ward and the Catholic Revival (1893). 
(Ma. W.) 

.WAR DEBT, This term is most commonly applied to finan- 
cial obligations that arise between national governments associ- 
ated in the prosecution of a war. This meaning of the term ex- 
cludes ‘those war-incurred debts of national governments that are 
held by private individuals or organizations, domestic or foreign, 
en that constitute the major part of most national debts (see 

EBT, PUBLIC). It also excludes obligations imposed by the vic- 
tors on the vanquished in the form of reparations for war damages 
(see Reparations). The debts owed by the defeated powers to 
each other or to neutrals are seldom, if ever, paid. The debts de- 
Sctibed here are the debts of the victors. j ^ 
d he principal modern examples of war debts are the inter-Allied 

bts of World Wars I and II, In World War I each of the Allied 
Powers except the United States borrowed from private lenders 
ons from other Allied governments, notably the United States. 

e postwar settlements the repayment of these intergovern- 
hee loans was tied by the debtor countries to the receipt of 
Ps from Germany and the other defeated powers, al- 
ough this contingency was never accepted by the United States. 
b © two types of intergovernmental obligations—war debts and 
Parations—were sources of international friction in the period 
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between the two world wars. In World War II the volume of 
intergovernmental borrowing was much smaller than in World 
War I, primarily as a result of restrictions on such loans by the 
United States during the early phases of the war and the subse- 
quent adoption by the U.S. government of a policy of making out- 
right grants to its allies. However, wartime credits extended by 
the U.S. government to its allies were not insignificant, and a loan 
to Great Britain in the immediate postwar period was of major 
proportions, Wartime loans to Great Britain by countries of the 
sterling area were also large. These contributed to the problems 
of postwar international economic adjustment and would have 
been a source of greater tension had they not been alleviated by 
the vastly greater grants made available to the debtor govern- 
ments under the Marshall plan (see Foreicn Arm PROGRAMS). 


WORLD WAR I DEBTS 


During the first three years of World War I the British govern- 
ment was the principal source of intergovernmental loans to the 
other Allied powers. The ability to provide these funds reflected 
Britain's dominant position in international finance, its great in- 
dustrial resources and its geographical situation, which protected 
it from military devastation. When the United States entered 
the war in April 1917 it quickly adopted legislation providing for 
loans to the other Allied and associated governments. The four 
Liberty Loan acts authorized loans to these governments up to a 
total of $10,000,000,000, the funds to be raised by the sale of 
U.S. government bonds to individuals in the United States. The 
loans made under these measures gave rise to the bulk of all inter-- 
governmental debts contracted in the period following U.S. entry 
into the war. 

Extent of Loans.—The gross total of inter-Allied loans ex- 
tended during the course of the war amounted to approximately 
$21,600,000,000. However, if mutual debts are canceled, this 
figure is reduced to a net total of about $16,500,000,000. Roughly 
another $3,500,000,000 in intergovernmental loans were extended, 
mainly by the United States, for demobilization, relief and recon- 
struction purposes in the period between the Armistice and 
Sept. 28, 1920, when loans by the U.S. government ceased. By 
far the largest part of the net total at the end of the war was owed 
to the United States, which had incurred only relatively small 
obligations to other powers for supplies. The British government 
was also a net creditor on war debt, having loaned approximately 
$3,500,000,000 more than it borrowed. However, Britain had 
obtained a major part of the funds it borrowed from the United 
States, whereas its loans went to its European allies. Therefore, 
Britain emerged from the war as the largest debtor of the United 
States. France’s net indebtedness arising from inter-Allied loans 
amounted to approximately $1,000,000,000 at the end of the war; 
about half of its war debt was owed to Great Britain and half to 
the United States. Other countries with large net indebtedness 
on intergovernmental account were Russia, Italy and Belgium. 
However, the Russian government that came to power in Nov. 
1917 repudiated the debts incurred by the previous Russian gov- 
ernments. 

In the nearly three years of war prior to the entry of the United 
States, a gross total of $8,100,000,000 in governmental credits 
was extended by the Allied powers. In net terms (after cancella- 
tion of mutual debts), the sum amounted to $4,300,000,000. 
Great Britain provided 88% of this latter total and France the 
remainder. The Russian government received during this period 
loans approximating $2,100,000,000, four-fifths of which were ob- 
tained from the British government and the rest from the French 
government. 

Although the U.S. government became the major lender to the 
other Allied powers after April 6, 1917, Great Britain and France 
continued to make large loans to the other Allies. By the time of 
the Armistice on Nov. 11, 1918, the British government had made 
additional net loans amounting to $3,200,000,000, almost as much 
as its net borrowings from other governments of $3,800,000,000, 
nearly all of which came from the United States. France and 
Italy each obtained about $1,100,000,000 and Russia $814,000,000- 
from Britain in this period. In turn the French government made 
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TABLE I.—Net Inter-Allied Debts, 1914-18, and Post-Armistice Debts settlement of all. outstang; 
(in $000) debts. The U.S. government y. 
[ ada aiios jected this proposal, insisti 
A ; 3 - that a separate settlement shoulj 
orrowing nations ‘Great ERE T. Italy United | Argentina Total be concluded between ead 
- PONES AH o debtor and creditor country an 
M 4791301 129,663 ACA 4 "479,301 | that the various debts should ng 
erum. 434,192 534,610 ugs Ed be tied to one another, In Nov. | 
Say > 1,682,852 ga 1,587,281 3,270,133 1919, the United States proposed 
3 90,33 154,979 5,31 H H " 
eee Eau 1,855,008 176 74,952 ile 1,022,631 2,9521767 | the funding of all its Allied yg 
Montenegro 932 EE debts in two series of 5% boni 
6: ^ o D. 
Heine $8051 220,406 298,457 mi Deymente on the princip 
Rusia . 2,471,845 36 955,157 6,972 187,730 3,621,74 i 
Seb: | D 90,715 297413 10,605 $9573; | tO begin ten years  thereafte, 
Total at Armistice | 7,244,507 | 229,875 | 2,237,517 $972 6,686,027 | 93,427. | 16,498,328 Nothing came of this proposi, 
Post-Armistice ad 224,809 289,5 115, 652, 282, iti 
a Grand ADM 1,169,316 229,875 2,527,017 122,772 10,338,325 93,427 20,780,732 although the British government 


Source: Based on H. E. Fisk, The Inter-Ally Debts, p. 345 (New York, 1924). 


further net loans totaling $1,700,000,000 and borrowed an addi- 
tional $3,100,000,000 from Britain and the United States. The 
French loans of this period went mainly to Russia, Belgium, 
Serbia, Rumania and Greece, 

Loans by the U.S. government up to the time of the Armistice 
amounted to $7,100,000,000, but obligations to France for supplies 
and services brought the net total down to $6,700,000,000. Of this 
amount, $3,696,000,000 had been loaned to the British govern- 
ment, $1,587,000,000 to France and $1,022,000,000 to Italy. (See 
Table I.) 

When the Armistice was signed, the need for intergovernmental 
loans did not cease. Food shortages in European countries, both 
former allies and recent enemies, were a source of concern not 
only to their inhabitants and those who sympathized with them but 
also to those who feared that hunger would lead to revolution. At 
the same time, the United States had accumulated large surpluses 
of food and had geared its production to meet the needs of war- 
time. When the British took the position that the European gov- 
ernments might find it impossible to continue purchasing food 
from the United States if American loans were to stop immediately 
and actually canceled their monthly buying orders in Jan. 1919, 
Herbert Hoover, then head of the U.S. Food administration, urged 
Pres. Woodrow Wilson to take steps that would solve both the 
European shortage and the U.S. surplus problems. The Liberty 
Loan acts were interpreted as permitting continued lending by 
the U.S. government until the war was terminated by presidential 
proclamation. The U.S. government continued to make loans 
under the Liberty Loan acts until the latter part of 1920. About 
three-fourths of its postwar credits were extended under these 
acts, the remainder having been provided under special legisla- 
tion, 

Postwar Settlement.—No attempt was made during the war 
to determine the exact amount of the inter-Allied loans or the 
manner of their settlement. An important difference in point of 
view between the U.S. and Allied governments became apparent 
even then. The European Allies regarded the loans between their 
governments as part of a common war effort and subject to post- 
war readjustment, and they assumed that their U.S. loans would 
be viewed in similar fashion. Although the loans were often re- 
ferred to in congress as America's contribution to the war effort 
in the absence of immediate participation by its troops, the U.S. 
government from the outset stressed the point that its loans were 
commercial obligations and not gifts. This difference in viewpoint 
did not become a problem during the war. In any case, it was 
commonly held among all the Allies that after victory the defeated 
enemy would be made to pay for the war. Meantime, the borrow- 
ing governments regularly paid interest on loans from the United 
States out of new loans. Although these loans were payable on 

demand, there was a tacit or explicit condition that the U.S. gov- 
ernment would demand repayment only at a time convenient to 
the borrowers. 

Negotiations for a settlement of war debts began soon after the 
Armistice. In Jan. 1919, the principal European Allies pro- 
posed to the U.S. government that a conference be held simul- 
taneously with the peace conference to reach a comprehensive 


accepted it, with reservations, a 
a basis for negotiations. Earlyi 
1920 Britain repeated an earlier suggestion, broached by severi 
debtor countries, that all inter-Allied debts be canceled, Wha 
this proposal was rejected by the United States, Britain and Frane 
decided to link together the debts which the European Allies owed 
each other and the German reparations payments. 

In 1922 the U.S. congress passed the Foreign Debt Funding at 
that established a commission to negotiate the refunding of Allied 
debts to the United States. During the next nine years funding 
agreements were reached with 15 countries, leaving only the debts 
of Russia and Armenia unadjusted. The funding act had provided 
that maturities should not run beyond 1947 and that the rale o 
interest should not be less than 4.25% but subsequent legislation 
altered these provisions. The commission made settlements o 
terms it deemed appropriate and then submitted the agreements 
to congress for ratification. As a result, interest rates as lows 
3% and maturities up to 62 years were incorporated in some st 
tlements. In effect, the lower interest rates constituted reduction 
in the amounts of the debts. hg 

Upon the adoption of the U.S, debt funding act, Great Britain 
convinced that the U.S. government would insist on full paymet! 
of the British debt to the United States, informed its debtors tl 
they would be expected to pay sufficient amounts on their debti 
to Britain to cover British payments to the United States. British 
settlements reached with France, Italy, Yugoslavia, Greece, Por 
tugal and Rumania provided for payments over a period of l 
years and greatly reduced the rates of interest to be paid. ‘The 
debt owed by Russia was left in abeyance. France made settle 
ments in 1930 with all its principal debtors except Russia, the 
Belgian debt having been transferred to Germany by the treaty d 
Versailles. Italy reached agreements with its debtors betwee 
1924 and 1930. 

In the course of these settlements and negotiations, payment 
on the war debts had come to be related to reparations payment 
despite the earlier unwillingness of the United States to act 
the linking of the two. A number of the settlements had hardy 
been concluded when the great depression, which began In isi 
made it impossible for Germany to meet its reparations obligati 
A one-year moratorium on all intergovernmental debt payme 
was adopted in June 1931, at the initiative of Pres. Herl i 
Hoover. In 1932 the Lausanne conference agreed to reduce V 
many’s reparations to a token amount, but ratification was SU ye 
to a major reduction of inter-Allied debts. The U.S. governme 
continued to oppose such a program and refused to discus 
problem at the 1933 World Economic conference in London. d 

Payments Made.—By 1962 about $2,758,000,000 in inte 
and principal had been paid to the United States by foreig? "s 
ernments on debts arising from World War I. Almost all o 
sum was paid before the Hoover moratorium in 1931. After% 
piration of the moratorium in July 1932, Britain, Italy and a™ 
ber of smaller countries met their December payments, but m 
and the others defaulted. In 1933 token payments were made » 
Britain, Czechoslovakia, Italy, Latvia, Lithuania and RUE 
After that time only Finland continued to make payments; al 
others defaulted. In 1962 the U.S. treasury department repo 
that the total indebtedness of foreign governments to the 
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States arising from World War I was $19,727,649,000, of which 
$8,294,530,000 was for interest due and unpaid. (See Table IL) 

Transfer Problem After World War I.— International obli- 
gations of governments present problems beyond those created by 
domestically held debt. Where the debt is internally held, repay- 
ment involves transfers wholly within the country, and the govern- 
ment may raise part or all of the needed revenue from the same 
persons to whom it owes the money. Where the debt is external, 
as was the case of the intergovernmental war loans, the tax reve- 
nues required for payment are not disbursed within the country 
but must be transferred to foreign creditors, This requires con- 
version of the funds for payment from the currency of the debtor 
country to the currency of the creditor country. In the final 
analysis the transfer must take the form of goods or services, 
however roundabout the process may be. The debtor country, 
however, may not be able to export goods or services in the vol- 
ume required, or the creditor country may be unwilling to im- 
port in the required volume. In either case the conversion will be 
inhibited, and attempts to carry it through will give rise to for- 
eign exchange difficulties. 

The extension of intergovernmental loans during World War I 
did not involve large conversions of funds from one currency to 
another, because in most cases the borrowing government spent 
in the lending country nearly all the funds obtained. Interest 
payments on the U.S. loans were at first made out of the loan 
funds themselves. However, this method of meeting the interest 
charges could not go on indefinitely after the war was over. 
Therefore, the question arose as to whether the debtor countries 
were iri a position to make these payments out of their own re- 
sources, In the spring of 1919 the debtor countries ceased mak- 
ing interest payments on their war debts to the United States, and 
late in that year the U.S. treasury department agreed to postpone- 
ment of such payments, amounting to $475,000,000 a year, for 
three years, The action of the treasury was defended by Secretary 
of the Treasury Carter Glass on the ground that the condition of 
the foreign exchanges raised an “impenetrable barrier” to payment 
of interest in dollars. The transfer problem had asserted itself. 

After the reconstruction of Eu- 
rope the transfer problem with 
respect to the war debts took on 
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value of the German mark in the foreign exchange market was 
about as great as the fantastic rise in the German domestic price 
level. In 1924 the Dawes plan scaled down Germany’s repara- 
tions payments and provided that country with loans from private 
lenders. These loans, underwritten mainly by U.S. banking houses 
and sold by them to U.S. investors, provided the German govern- 
ment with enough foreign exchange to make its reparations pay- 
ments for a few years. In these years Germany borrowed more 
from its former enemies, primarily the United States, than it ever 
paid in reparations, In turn the governments receiving repara- 
tions made payments on their war debts. Thus the transfer prob- 
lem was for a time circumvented by a process in which U.S. and 
other investors loaned to Germany money that came back in part 
to the U.S. government in the form of Allied war debt payments. 
When U.S. investors sharply reduced their purchases of foreign 
securities and foreign-held U.S. securities with the onset of the 
depression, the transfer problem reasserted itself. Soon all pay- 
ments on reparations and war debts (except by Finland) came to 
an end. Continued payment would have been possible only if 
the United States had been willing to import more than it exported 
or had continued to make loans to foreign borrowers on a large 
scale. 
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WORLD WAR II DEBTS 


The volume of intergovernmental loans extended during World 
War II was relatively small. British Commonwealth countries 
and dependencies of Great Britain accumulated claims on the 
British government in the form of sterling balances amounting to 
nearly £3,500,000,000, and various countries utilized credits ex- 
tended by the U.S. government amounting to $1,100,000,000, but 
these sums made up only a small part of intergovernmental as- 
sistance during the war. Two factors largely accounted for the 
limited use of loans: the adoption by the United States of a policy 
of making outright grants under the Lend-Lease act and the rela- 
tively early participation of the United States in the war, which 
prevented the accumulation of large debts between the original 
allies. Other factors were the rapid conquest by Germany of 


TABLE II.—JIndebtedness of Other Governments to the United States 
Indebtedness of various governments to the U.S. arising from World War I, and payments thereon as 


of June 30, 1962 


new dimensions. By the time the (in $000) 

Countries owing large sums to the 

U.S. government were in a posi- Indebtedness as of June 30, 1962 

tion to export on a large scale, Caley Principal Total 
they were faced with much higher Intenst da Total | Payments 
U.S. tariffs. Thus the conversion Darade | Unmatured 

of foreign currencies to dollars 11,960 = 25,598 31,558 mis 
was hampered by the reluctance Riran w% 20,685 5,296 “44 26,025 863 
of the United States to permit the HAUT pt 166,500 234,180 244,271 644,951 os 
Hox ugobds anda serui pela NEM NEUE Ses mel mas | Cuin] jue 
However, the payments required Irons j vad = 5,596 "B 5,619 13,8965 
Were not so lage relative io the ini ires | maa | aumai | gaara | giene 
normal volume of trade as to r: 2 21,716 | "' 9,800 "2,767 "44,83 | ^ 4127 
Present an insuperable transfer Dana 652,000 1,352'900 20148 2200648 10050 
Problem in themselves. More ind 2,388 4,492 7,302 14,182 162 
serious was their connection with ah MEPE, 7 2,110 “4,088 P 12,729 1238 
porem eee Ed ii Sat | Sea RET TE IE S 
i y AR F Z g^ y ‘ 7506 
tioned above, the U.S. govern- LY iat a s 1301586 41,039 tigos 4030 29 
Ment contended that there was j 4,544,168 | 6,888,952 | 8,294,530 | 19,727,649 | 2,758,045 


no connection between the inter- 
ed war debts and German rep- 


k fThe German 
“rations, but the French particu- 


ernment for the 
March 6, 1951, from 


ed under moratorium agreements. 
“Includes amounts Punt was notified on April 1, 1938, that the government of the United States would look to the German gov. 
ischarge of the indebtedness of the government of Austria to the government of the United States, A lettet dated 
denauer to the lei 
A similar charges on Austrian securities falling due between March 12, 1938, and May 8, 1945. Article 28 (1) of the 


High Commission for Germany stated that Germany acknowledged liability 


arly insisted that their war debt 
Payments depended upon the re- 
ki of an equivalent amount in 
E Parations, The German gov- 
riment in a few years convinced 
t € former Allied powers that the 
oan payments imposed 
is it presented an impossible 

ansfer problem; the fall in the 


for interest and reaty of May 15, 1955, recognized that these charges constituted a claim on Germany and not on Austria, 
deferred. 3 
FBevresen ss rough June 30, 1962, totaling $5,193,394.36 were made available for education and training of Finnish citizens in 
the United States, and of U.S. citizens in as (sane the act oF Aug. 24, 1545 qo Us [od 2 xod NES P Ain 
J ide for ent in U.S. dollars, interest payments due from Dec. , a 
| Although agreements Prov the Hungarian National bank. : 


Pogited in pento ed by the United States, and interest thereon, were cancelled pursuant to the agreement of April 14, 1938, between 


the United States and Nicaragua. f í 
9Excludes payment of $100,000.00 on June 15, 1940, as a token of good faith pending negotiation of a new agreement. 


i inci, roceeds from liquidation of Soviet assets in the Unit 
Mose EE pasaat accepted E moratorium provisions. 
because o! ding. 
DUAE, peeing Woy EC irae of the Treasury on the State of the Finances, 1962, Table 115 (1963). 
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Britain’s European allies and the neutrality legislation of the 
United States. (See NEUTRALITY.) 

Lend-Lease.—As the German conquests in western Europe be- 
came more menacing, the U.S. government began to make excep- 
tions to the neutrality legislation. Shortly after the rout of the 
British at Dunkerque, France (1940), the U.S. army arranged 
through private interests to sell and ship to Britain large quan- 
tities of surplus military equipment. In Sept. 1940 the first trans- 
fer along lines that developed into lend-lease was made: 50 overage 
destroyers, originally valued at $75,000,000 and recommissioned 
at a cost of $20,000,000, were transferred to Britain in exchange 
for rights to establish U.S. naval and air bases in Newfoundland, 
in the islands of Bermuda, the Bahamas, Jamaica, St. Lucia, Trini- 
dad and Antigua, and in British Guiana (now Guyana). Enact- 
ment of the Lend-Lease act on March 11, 1941, made complete 
the reversal of the “cash and carry” policy. It authorized the 
president to procure and make available to the government of any 
country whose defense he deemed vital to the defense of the United 
States a broad range of defense articles and information. 

By Sept. 2, 1945, when Japan surrendered, about $47,900,000,- 
000 in aid had been provided under the Lend-Lease program. 
(See Table III.) Another $2,300,000,000 in aid was made avail- 
able thereafter, of which so-called “pipeline” goods already in the 
process of shipment accounted for about $1,200,000,000; addi- 
tional military lend-lease aid for China to assist that country in 
reasserting sovereignty over areas still occupied by Japanese troops 
made up about $700,000,000. The British Commonwealth coun- 
tries received 63% of total lend-lease aid, the U.S.S.R. 22%, and 
France and its possessions 7%. Aid was given to 38 countries, 
including 19 American republics. So-called "reverse lend-lease" 
given back to the United States amounted to $7,800.000,000, 86% 
of which came from British Commonwealth countries. 


Taste IIL.— Lend-Lease Aid Supplied by the United States, 
by Receiving Countries 


(in $000,000) 
Receiving country Wartime* Postwart IE Total ] 

American republics 483 10 493 
Belgium . . 15 81 156 
British empire 31,174 437 31,611 
OBEE e e ie ce 846 157 1,602 
Czechoslovakia . 1 t 
Denmark 4 4 
Egypt . 2 $ 2 
Ethiopia ot 5 — 5 
France and possessions 2,848 422 3,270 
Grete i AIR er T xen Ow 15 6 81 
Teelitgds o fou Sree Wak BL de 4 4 
Itu AMA D MEE Tas 9 i 9 
Deq- VV v D ES 1 = 1 
Italy Phas Prweasuehie Sy Seite ante 61 126 186 
Liberia thee t ned pee) en 4 16 19 
Netherlands and possessions 170 76 246 
Norway sik telco br dr s 41 6 47 
Poland, . [ ch. p PM S 12 t 12 
Saudi Arabia qe LORT e 18 4 23 
Dirkas | SOS SER LEER, ha 43 1 43 
USSR. ee VEM, UT 10,768 279 11,047 
Yugoslavia . . . 32 t 32 
Not charged by country 1,193 119 1,312 

Total . UV 47,865 2,344 50,208 


*March 11, 1941 to September 2, 1945. 
{September 2, 1945, to December 31, 1958. 
{Less than $500,000. 
Note: Figures may not add to totals because of rounding. 
s Rd Fortieth Report to Congress on Lend-Lease Operations, appendix I (b) and (c) 


Loans Extended by the United States.—Several types of 
intergovernmental loan programs were carried on by the United 
States during World War II. Excluding the obligations arising 
from the postwar settlement of lend-lease accounts, the credits 
utilized under these programs totaled $1,100,000,000 in the five- 
year period ending June 30, 1945. The Reconstruction Finance 
corporation (RFC), an agency of the U.S. government, provided 
$417,000,000 of this amount, By far the largest part of the RFC 
total was accounted for by a loan commitment to the United 
Kingdom in July 1941, of $425,000,000, of which $390,000,000 
were utilized. British-owned assets in the United States and their 
earnings were pledged as collateral for the loan, which was to carry 
interest at 3% and to be repaid in 15 years. The earnings proved 
sufficient to pay off the loan in little more than ten years. Loans 
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by the Export-Import bank, another agency of the US, govem 
ment, came to $329,000,000, most of which went to the Tatt. 
American republics, China and Canada. Loans of silver for mon, 
tary and industrial purposes under the lend-lease pro 
amounted to $237,000,000 by June 30, 1945, and $54,000,000 y 
borrowed later. India, the United Kingdom and the Netherland 
were the largest borrowers under this program. Finally, curre 
lend-lease credits extended during the war, almost all to Ameriey 
republics, accounted for $112,000,000. These were used for pu. 
chases that did not qualify for straight lend-lease aid. 

In addition to these wartime loans, various governments jp 
curred obligations to the United States in connection with th 
settlement of straight lend-lease accounts after the war was ove, 
This indebtedness amounted to $1,600,000,000 and presumably 
would be increased somewhat by settlement of the accounts of th 
U.S.S.R. and the Chinese Nationalist government. Approximate) 
$1,200,000,000 of this total resulted from so-called “pipeline’ 
operations. These were shipments of civilian-type lend-leiy 
goods that were on order in the United States for foreign gover 
ments at the end of the war and had been selected by these gov. 
ernments under credit payment terms offered by the U.S. govem 
ment after termination of the grant program on V-J day. Th 
U.S, government adopted this loan program to avoid workings 
hardship on its Allies that would result from sudden terminalis 
of lend-lease deliveries of essential civilian goods and to escay 
the detrimental effect on the U.S, economy that would arise ftu 
cancellation of these orders. 

The United Kingdom and its colonies accounted for $562,000; 
000 of total lend-lease settlement obligations; France, $353,000; 
000; and the Soviet Union, $222,000,000. The latter figure, how 
ever, refers only to the Soviet Union's “pipeline” account; no fin 
settlement of Soviet lend-lease obligations had been reached by 
the mid-1960s. 

It is difficult to separate other loans by the United States te 
foreign governments into war debt and peacetime obligations. It 
the five postwar fiscal years preceding the outbreak of the Koreat 
War, credits utilized by foreign governments out of loans by the 
U.S. government amounted to $10,400,000,000, more than halfs | 
much as these governments obtained from the United States it 
the form of grants during those years. Some, and perhaps ? 
of these loans could be said to have arisen out of World War ig 
A special loan to Britain of $3,750,000,000, agreed to as a part | 
its lend-lease settlement in Dec. 1945, was the largest single itet 
among these postwar loans. It provided for interest at 294 al | 
repayment in 50 annual installments beginning in 1952. Jnter 
payments could be waived in periods of financial stringency. D 
other part of the over-all agreement provided that the Briti 
government would make the pound freely convertible into othe! 
currencies. Loans by the Export-Import bank to foreign gove 
ments amounted to $2,700,000,000 in this period, of which Frant 
received $1,200,000,000 in the three years ending June 30, 198 
Credits totaling $1,300,000,000 were extended to foreign gover 
ments in order to facilitate purchases of surplus property soldi 
the United States. European Recovery program loans account 
for $1,000,000,000. 

World War II Loans by Other Governments.—The large 
intergovernmental debts incurred in World War II were the $ 
called sterling balances which members of the British Commot 
wealth (other than Canada), British dependencies and cer! 
other countries accumulated in London during the war. Thet 
consisted of bank deposits and other short-term assets resi 
primarily from payments for supplies imported by Britain p 
from British disbursements abroad for military installations, trol 
pay and similar war expenditures. Since these balances V 
“blocked” (ie. could not be converted into other currencl® 
used to purchase British goods) during the war and were on 
gradually released after the war, they were in effect loans d 
British government. By the end of 1945 sterling balances jt 
increased to almost £4,000,000,000, compared with a prewar (il 
of £500,000,000. Approximately half the total was held by In 4 
Burma and middle eastern countries. Britain paid off these. M 
slowly after the war, the release of these balances requiring 
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part the export of British goods—the so-called unrequited exports 
—mwithout a return in the form of imports at a time when Britain 
had not yet reconstructed its industry and could ill afford such 
payments. Part of the sterling balances were liquidated by the 
repatriation of Indian and other securities formerly held by British 
investors. By this means the Indian government acquired owner- 
ship of Indian railroads. 

The British government also received aid from Canada in the 
form of loans as well as grants. An interest-free loan of $700,- 
000,000 to finance British purchases in Canada was arranged in 
April 1942, and was supplemented by a grant of $1,000,000,000. 
After Canada passed the War Appropriation (United Nations Mu- 
tual Aid) act of May 20, 1943, British wartime purchases in 
Canada were financed chiefly on a grant basis. In 1946 Britain 
obtained from Canada a loan of $1,250,000,000, a sum which was, 
in relation to the Canadian economy, considerably larger than the 
special postwar U.S. loan to Britain. 

In the three fiscal years ending June 30, 1953, a period that 
roughly coincides with the Korean War, foreign governments uti- 
lized credits extended by the United States amounting to $1,800,- 
000,000, a sum dwarfed by the $15,100,000,000 in grants utilized 
during this period. It is not possible to determine from the data 
available what part of these loans was used in carrying on the 
Korean War and what part was used in the larger U.S. program 
of military and economic assistance that embraced most of the 
non-Communist werld. No great part of the total could possibly 
have gone directly into the war effort, for the United States and 
South Korea provided nearly all the military might used against 
the North Korean and Chinese forces and the South Korean effort 
was financed almost wholly by grants from the United States. 
There can be little doubt, however, that the Korean War con- 
tributed to the subsequent general expansion of military and eco- 
nomic assistance made available to foreign governments by the 
United States. 

US. Loans and the Dollar Shortage.—The decision of the 
U.S. government to provide assistance to its allies in World War 
II primarily in the form of grants greatly reduced the problems 
that wartime international transactions left as a legacy to the 
postwar world. Had the more than $40,000,000,000 in net war- 
time foreign aid made available by the United States been in the 
form of intergovernmental debt, repudiation would almost cer- 
tainly have followed, perhaps after a period of bitter struggle. In 
the postwar program of U.S. aid to foreign governments, grants 
exceeded loans by more than three to one. However, the total 
debt incurred by foreign countries as a result of war and postwar 
aid was not insignificant. The necessity of making payments on 
principal and interest in dollars contributed to the postwar dollar 
shortage experienced by much of the world. On a number of 
Occasions governments were forced to request permission to post- 
pone such payments. The difficulties to which large commitments 
on debt service gave rise led the U.S. government to place much 
greater emphasis on grants at the expense of loans in its European 
Recovery program than it originally intended. See also FOREIGN 
Aw Procrams, 

Bmrtocrarny.—H. G. Moulton and Leo Pasvolsky, War Debts and 
World Prosperity (1932); H. E. Fisk, The Inter-Ally Debts (1924) ; 
J. M. Keynes, A Revision of the Treaty (1922); Reports to Congress 
2 Lend-Lease Operations (1941 et seq.) ; Edward R. Stettinius, Jr., 
n -Lease, Weapon for Victory (1944) ; Annual Report eH E 
if Y of the Treasury; U.S. Department of Commerce, Foreign Aid 0y 

€ United States Government, 1940-1951 (1952). 

(J. F. D; J: D. PJ 

WARDHA, a town in Maharashtra State, India, and the head- 
quarters of the district of the same name, is about 40 mi. (64 km.) 
rud of Nagpur. Pop. (1961) 49,113. The town, famous as Mo- 

andas Gandhi's headquarters in his later years, before he settled 
Permanently at Sevagram, was established at Pilakwari Village 
m 1866, taking its name from the Wardha River. Tt has wide 
and regular streets and is an important cotton mart. In 1898 a 
lam was constructed on the Dham River to provide water for the 
town, Wardha has a training centre for a basic education plan, 
Sponsored originally by Gandhi, The town is a junction on ie 
Centra] Railway. 
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Warpwa District, with an area of 2,429 sq.mi. (6,291 sq.km.) 
and a population (1961) of 634,277, lies at the foot of the Satpura 
Range and occupies the western Nagpur Plain. Cotton is the 
chief crop, and teak is a valuable product of the northern forests. 
Keljar (the ancient Chakranagar), mentioned in the Mahabharata, 
and the mausoleums at Ashti are of interest. Gond animists are 
found in the district. On the fall of the Mughal Empire, the 
greater part of the district passed to the Gonds of Deogarh, whose 
capital was Nagpur. In 1853 the Nagpur kingdom became British 
territory. In 1862 Wardha was formed into a separate district. 

(V. A. M. J.) 

WARDROBE, THE, denotes a department of the king’s 
household that became an office of state, and it is from this stand- 
point that the word is discussed here. The Wardrobe of the En- 
glish kings enjoyed in the 13th and early 14th centuries a period 
of political importance unparalleled in any other European coun- 
try; this article describes the organization of the Wardrobe in 
England. It appears in the late 12th century as a small room 
adjacent to the bedchamber, in which kings kept their clothes 
and treasures. From the beginning also it possessed some primi- 
tive lavatory arrangements. It was the safest place in any great 
house for money and valuables to be stored. In England in King 
John’s reign (1199-1216) it could still be carried in a cart on the 
king’s travels. The Royal Wardrobe soon began to possess a small 
staff of clerks independent of the chamber staff (see CHAMBER, 
KiNG's); since they were responsible for custody of the king’s 
ready cash and jewels at home and in transit, it was a natural 
development for them to keep accounts of the king’s privy purse 
and to pay for household stores and any sums the king might wish 
to disburse as he traveled. That they should take charge of pay- 
ments made to the king as he went about the land and pay mer- 
cenaries during a military expedition, and also lend small sums of 
money to the king’s barons, inevitably followed. The surviving 
household accounts of John’s reign (Misae and Praestita rolls) 
illustrate an early stage in these practices. The earliest Ward- 
robe accounts thus described come from 1224, and early in Henry 
III's reign the Wardrobe had become an established department 
of state with its distinctive method of account keeping, responsible 
not only for most of the king’s household expenditure but also 
for financing military expeditions and ceremonial occasions. The 
office was subordinate to the Exchequer and received its income 
from it or from money paid to the king by debtors who found it 
convenient to discharge their debts near at home when the king 
was in their neighbourhood. The treasurer or keeper of the Ward- 
robe was a clerk who, with the lay steward, was responsible for 
keeping the accounts that were presented for audit to the Ex- 
chequer. A counter roll of receipts and expenditure was kept by 
the controller, who was the officer immediately subordinate to 
the keeper. 

The Wardrobe officers were in a peculiar sense the king’s per- 
sonal servants, appointed by word of mouth and responsible im- 
mediately to him. Already in 1232 Henry III used his chief 
Wardrobe officer (Peter des Rivaux) and his Wardrobe organiza- 
tion to enable him to throw off the dominance of his great officers 
of state, the justiciar, the treasurer, and the chancellor. In the 
Wardrobe he had a treasury and his small seal and able servants, 
many of them foreigners depending on the king for advancement. 
The barons’ revolt (1258-67) in the central years of the reign 
was at least in part caused by the king's dependence on his foreign 
Wardrobe clerks, who had come to England with his own or his 
wife's kinfolk. The clause in the Provisions of Oxford (1258) that 
all the issues of the land should come into the Exchequer and in 
no part elsewhere was intended to make and keep the Wardrobe 
financially dependent on the Exchequer. But Edward I found 
the Wardrobe organization essential to the smooth working of his 
grandiose military campaigns. He made purely formal recognition 
that the Wardrobe should be financially dependent on the Ex- 
chequer and saw to it that his departmental heads of the Wardrobe 
were men of position. An able man could look forward to a satis- 
factory career in the king's Wardrobe. The clerical keeper was the 
chief officer, but he worked in collaboration with his lay colleagues, 
the two stewards and his chief clerical colleague, the controller, 
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who held the king’s privy seal. The campaigns of Edward I, 
Edward II, and Edward III were financed through the Wardrobe, 
which moved with the king. 

The Great Wardrobe and the Privy Wardrobe.—These 
were subordinate departments of the Wardrobe necessitated by the 
amount of bulky equipment in the Wardrobe's custody. The Great 
Wardrobe had been established by the mid-13th century to acquire, 
repair, and guard weapons of war and transport them to where the 
king needed them. The Great Wardrobe was first established at 
the Tower of London, but other houses in the City and stores in 
the royal manors about the land were necessary to accommodate 
the stores and those who purchased, looked after, and repaired 
them. The Privy Wardrobe appeared toward the end of the 13th 
century to care for the robes, arms, and goods that the king needed 
for everyday use, but its officers, too, found it essential to set up a 
store, largely consisting of arms and armour on which they could 
draw. This store was also kept in the Tower and became known 
as the Privy Wardrobe in the Tower. Both these subordinate de- 
partments drew supplies from the Exchequer and accounted to it, 
although up to 1324 the clerk of the Great Wardrobe had depended 
on the Wardrobe itself for finance. The Privy Wardrobe survived 
until the 15th century, when it became known as the King's 
Armouries in the Tower. 

Baronial suspicion of the Wardrobe apparent in 1258 came into 
the open again when the Lords Ordainers attempted in 1311 to 
promote measures to reform the household organization. With 
the increasing importance of Parliament during the 14th century as 
a means of raising extraordinary supplies, the Wardrobe and its 
officers lost most of what remained of their 13th-century pre- 
eminence, The office had started as a household department, and 
it gradually sank back into that position again. The Great Ward- 
robe remained as a storehouse of the household and became known 
as the Wardrobe. Such Wardrobe officers as survived, with 
salaries but no political responsibilities, were suppressed in 1782. 

It seems likely that the English Royal Wardrobe owed its brief 
period as an important department of state to its close association 
with the king, who found it the most convenient means of organiz- 
ing and financing his military campaigns at a distance from his base 
at Westminster. The only relic of the Wardrobe organization that 
survives today is the occasional occurrence of the name Wardrobe 
where the Great Wardrobe once had a store, as at Richmond or 
the parish of St. Andrew's by the Wardrobe. There, beside 
Baynard's Castle, the office and its staff lived between 1361 and 
the great fire of London in 1666. 

BrsrrocrapHy.—T, F. Tout, Chapters in the Administrative History 
of Mediaeval England, 6 vol. (1920-33), The Place of the Reign of Ed- 
ward II in English History (1914); J. Conway Davies, The Baronial 
Opposition to Edward II (1918). (D. M. S.) 

WARE, the name of a father and two sons, all ordained minis- 
ters, leaders of the Unitarian movement at the time of its de- 
velopment as a distinct religious denomination in the United 
States. 

Henry Ware (1764-1845) was born in Sherborn, Mass., on 
April 1, 1764, and graduated from Harvard in 1785. He came 
into prominence in 1805 when he was named Hollis professor of 
divinity at Harvard. His election precipitated the Unitarian con- 
troversy, since it indicated that control of the college was no longer 
in the hands of the Calvinists. In 1820 Ware defended his theo- 
logical liberalism in a pamphlet debate with Leonard Woods of 
Andover Theological Seminary which attracted wide attention. 
He died at Cambridge, Mass., on July 12, 1845. Henry Ware was 
married three times and was the father of 19 children; a number of 
his children and grandchildren achieved distinction. 

Henry Ware (1794-1843), son of the elder Henry by his first 
wife, was born in Hingham, Mass., on April 21, 1794, and gradu- 
ated from Harvard in 1812. After serving as minister of the 
Second Church in Boston, where Emerson became his colleague 
and successor, he was called in 1830 to a professorship at the Har- 
vard Divinity School. His talents were pastoral and practical 
rather than theological, but he was a gifted preacher and his in- 
fluence on his students was profound. He died at Framingham, 

Mass., on Sept. 22, 1843. 
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WirLraw Ware (1797-1852), also son of Henry Sr. and his fir 
wife, was born in Hingham, on Aug. 3, 1797, and graduated f, E 
Harvard in 1816. In 1821 he became minister of the Newly or. 
ganized Unitarian Church in New Vork City, where he stayed n 
years. The remainder of his career was devoted to literature, Hel 
wrote three historical romances dealing with the early growth 
Christianity, the best known being Zenobia (1837). His work 
a reminder of the close relationship between Unitarianism an 
literary culture in the flowering of New England. He died 
Cambridge, Mass., on Feb. 19, 1852. 1 

See George H. Williams (ed.), The Harvard Divinity School (1954); 
John Ware, Memoir of the Life of Henry Ware, Jr. (1846). (C. Wr) 

WARE, WILLIAM ROBERT (1832-1915), U.S. archi 
tect and educator, established the first school of architecture in 
the United States. He was born in Cambridge, Mass., on May 2, 
1832. After graduation from Harvard he worked in the New York 
atelier of Richard Morris Hunt (g.v.) and later formed a partna 
ship with Henry Van Brunt in Boston, where he gave instruction 
to their assistants. Among the many buildings executed by the 
firm were several for Harvard including Memorial Hall and alt 
tions to the library, adapting for the first time in America 
Labrouste’s system of stack construction. 

In 1865 Ware was appointed to establish a school of architecture: 
at the Massachusetts Institute of Technology, Cambridge. Ty 
supplement his training with Hunt, Ware made a year’s survey of 
schools and apprenticeship in Europe and England. His theories} 
of teaching stated in his Outline of a Course of Architectural Im 
struction (1866; reprinted 1942) emphasized architectural design 
within a liberal arts background, leaving technical training in con 
struction for postgraduate office practice. Ware went to Colum 
University in 1881 to organize courses in architecture and he ré 
mained there until his retirement in 1903. He died in Milton, 
Mass. June 9, 1915. His writings include Modern Perspec ive 
(1883) and The American Vignola (1902-06). (Ce. S.) 

WARE, an urban district in the East Hertfordshire parlit 
mentary division of Hertfordshire, Eng., on the Lea, 3 mi. (5 km) 
NE of Hertford. Pop. (1961) 9,987. Itis an ancient malting 
town with some factories making pharmaceutical and surgicdl 
goods, furniture, plastics, rail cars and coaches. The huge 16th 
century “Great Bed of Ware,” preserved in the Victoria and I 
bert Museum, London, was formerly in various local inns. Tht 
Priory, founded in the 14th century, is now the administrativë 
headquarters; Ware Park, in the 16th century owned by the Fat 
shawes, is now a hospital. A 

WAREHAM, a municipal borough in the parliamentary dive 
sion of South Dorset, Eng., 17 mi. (27 km.) SE of Dorchester 
road, between the Frome and Piddle rivers. Pop. (1961) 3,0 
The site as the gateway to the Isle of Purbeck has been occupi 
from very early times, and earthworks round the town are proba by 
Saxon. St. Martin's Church, said to have been founded by % 
Aldhelm about 701, was rebuilt in the 11th century, neglected 
for centuries and rededicated in 1936. Edward the Martyr (d 
978) was buried in Lady St. Mary's Church but was later remove 
to Shaftesbury Abbey, the marble coffin remaining at the churt 
however. 

Wareham priory existed in 876 and was destroyed by Canute 4 
1015. The castle existed before 1086 and was the scene of mu 
fighting during the civil wars, a 

In the 10th century there was a mint at Wareham, then a thri 
ing port. Purbeck was at that time more of an island than iti 
now, with marshes high up the Frome valley. It is a penins? 
about 15 mi. (24 km.) long and 8 mi. (13 km.) wide, whose lon 
sandy shores on the north skirt Poole Harbour and Studland Bay, 
and whose rising coast on the south culminates in the Jimestom 
cliffs of St. Alban’s or St. Aldhelm’s Head, 400 ft. (122 m.) abo i 
the sea. A range of chalk downs runs west-east across the pen 
sula, ending in vertical cliffs north of Swanage; in the south ati 
limestone quarries which produce the so-called Purbeck marble. . 

WARENNE, the name of a Norman family that went to © 
gland in 1066 and that held the earldom of Surrey from 1088 1 
1347. Its name was derived from the hamlet of Varenne, b. 
Arques-la-Bataille, south of Dieppe, in Normandy. WiLLIAM P 


E: 


WAR FINANCE 


Warenne (d. 1088), a distant kinsman of William the Conqueror, 
fought at Hastings ( 1066) and was rewarded with lands in 13 
counties, including Lewes in Sussex and wide estates in West York- 
shire and Norfolk. As one of those made responsible for the 
peace of England during the king’s absence, he crushed the baronial 
rebellion of 1075. William II created him earl of Surrey in 1088, 
but his immediate successors were usually styled earls Warenne 
or de Warenne. His son WirLiAM (d. 1138), 2nd earl, was de- 
prived of his earldom by Henry I in 1101 for supporting Duke 
Robert of Normandy, but he was restored in 1103 and commanded 
a division of the Royal Army at Tinchebrai (1106) when Henry I 
defeated Robert. WILLIAM (c. 1119-48), who succeeded his father 
as 3rd earl, was present in King Stephen’s Army at the Battle of 
Lincoln (1141), where his early flight contributed to the king’s 
defeat and capture, but he remained faithful to Stephen’s queen, 
Matilda, during Stephen’s short imprisonment. He set out with 
the Second Crusade in 1147, being killed at Laodicea in Asia Minor 
(1148). 

The 3rd earl’s only child and heiress, ISABEL DE WARENNE (d. 
1203), married (1148/49) a younger son of King Stephen, William 
de Blois (d. 1159), later count of Boulogne and Mortain, who be- 
came 4th earl of Surrey in her right. The title passed in 1164 to 
Isabel’s second husband, Hamelin (d. 1202), an illegitimate son 
of Geoffrey Plantagenet, count of Anjou, and a half brother of 
Henry II. The 6th earl, WiLLIAM DE WARENNE (d. 1240), son 
of Isabel and Hamelin, was a loyal servant of King John, whom 
he supported at Runnimede (1215). In 1216 he deserted John 
for Louis of France (afterward Louis VIII), when he invaded 
England, but in 1217 he returned to the allegiance of the young 
Henry III. 

The career of his son JoHN DE WARENNE (c. 1231-1304), 7th 
earl, who married Alice de Lusignan, half sister of Henry III, 
was similarly distinguished by his loyalty to the royal family. Ex- 
cept for a brief period in 1262-63, he strongly supported his 
friend the young lord Edward (afterward Edward I) during the 
Barons’ Wars. In 1264 he defended Rochester Castle against 
Simon de Montfort until relieved by Edward. They then re- 
paired to Warenne’s town of Lewes, where the Royal Army was 
defeated (May 1264), and John escaped to France. In 1265 he 
landed in Pembroke with Henry III's half brother William de 
Valence and took part in the campaign that ended at the Battle of 
Evesham (Aug. 4, 1265) with Montfort’s death. He served 
Edward I in the Welsh campaigns (1277-83) and was rewarded 
with the marcher lordships of Bromfield and Yale. The success- 
ful claim of John’s son-in-law John de Balliol to the throne of 
Scotland gave the earl a strong interest and a leading part in 
Scottish affairs. However, after the treaty between Scotland and 
France in 1295, Edward invaded Scotland in 1296, and the earl won 
the Battle of Dunbar. Edward I then appointed him keeper of 
the realm of Scotland, but in 1297 he was defeated by William 
Wallace at Stirling Bridge. He fought in Edward’s later cam- 
Paigns in Scotland and took part in the victory at Falkirk (1298). 

His grandson, Jonn pe Warenne (1286-1347), 8th earl, op- 
posed Piers Gaveston but later supported Edward II against the 
lords ordainer (see ENcLisE History: The 14th Century). His 
abduction in 1317 of Alice, countess of Lancaster, involved him 
in a private war (1317-18) with Thomas, earl of Lancaster, that 
cost him many of his estates. John was one of the last earls 
to remain faithful to Edward II in 1326. He joined in Edward 
Ils Scottish wars, and his cousin Edward Balliol, as king of 
Scotland, created him earl of Strathearn in 1332. Since there 
Was no issue of his unhappy marriage with Edward T's granddaugh- 
ter Joan of Bar, his estates passed to the crown at his death. The 
Yorkshire lands were granted to Edward III's son Edmund of 

angley, later duke of York, and the southern estates reverted to 

€ earl's nephew, Richard Fitzalan, 3rd earl of Arundel, who 
added the title of earl of Surrey to his style in 1361. The War- 
Tens, barons of Stockport, Cheshire, descended from Edward, an 
illegitimate son of the 8th earl by Maud de Nerford, and sur- 
vived in the male line until 1801. (C. D. R.) 

WAR FINANCE. This article discusses the nature of the 
Costs of war and then presents an estimate of the costs of World 
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Wars I and II. In later sections the methods used to finance these 
wars are outlined and evaluated, and some of the common fallacies 
regarding war finance are analyzed. 


NATURE AND ESTIMATE OF AMOUNT 


The most important costs of war are, of course, not measurable 
by the yardstick of money. They include such costs as “blood, 
sweat, and tears,” terror, anxiety, bereavement, hatred, moral 
degradation, physical and mental disease and impairment, and 
loss of life. To these must be added such real private and social 
costs as depletion of natural resources, lost production, shifts of 
working populations to war pursuits in which they are untrained 
and unproductive, housing shortages, lowering of living standards 
due to shortages of food, clothing, and living conveniences, low- 
ered birth rates, unrequited depreciation, and obsolescence of 
capital equipment, 

For practical purposes, however, war finance is restricted to 
the direct money costs of public expenditures, revenues, debts, 
and administration brought about by wars. The study of war 
finance also includes consideration of the impact of public policies 
dealing with war finance (taxation, borrowing, inflation, etc.) upon 
the national economies, primarily but not exclusively, of belliger- 
ent countries. Thus, for example, the war finance problems of 
the United States in World War I began before actual belligerence 
in 1917, and in World War II before actual belligerence in 1941. 

Even with this restricted definition, there is wide variance be- 
tween estimates of the money costs of both World Wars I and II. 
One of the primary causes of this variance is disagreement as to 
the proper duration of the war period itself. The period prior 
to the commencement of actual hostilities, covering defense and 
preparedness costs assignable specifically to a war, is not unam- 
biguous. Neither is the period after the close of the war, cover- 
ing postwar reconstruction costs or foreign aid. For World War I, 
some computations were founded on the assumption that the war 
ended with the Armistice of November 1918. Others placed the 
end at the signing of the various peace treaties of 1919-20. Others 
included the cost of policing occupied areas, such as the Rhine- 
land. Still others included payments for demobilization of men 
and reconversion of war industries. Some, finally, extended the 
postwar period so as to offset war costs by compensation for war 
damages, but added costs of reconstruction, of war pensions and 
allowances, and foreign exchange lost as a result of depreciated 
domestic currencies. 

The analysis given in Table I of the money costs of World 
War Lis based upon studies by Edwin R. A. Seligman of Columbia 
University, and covers national budgets for the war years. With- 


Taste I.—Total War Expenditures: World War I 


(in 000,000s) 
Great Britain Aug. 4, 1914—March 31, 1919| £8,601 $41,887 
Australia. . . ‘Aug. 4, 1914—March 31, 1919, — 291 1,461 
New Zealand Aug. 4, 1914—March 31, 1919 76 365 
Canada. . . Aug. 4,1914—Aug. 31,1919 1,545 
South Africa. Aug. 4, 1914—March 31, 1919 33 243 
India . . . .Aug. 4, 1914—March 31, 1919 119 584 
British Empire 5l equipo cone adie’ a sep lean a: T so. $46,085 
Frane . . . Aug. 3,1914—March 31, 1919| 169,000 fr. 832,617 
Russia Aug. 1, 1914—Oct. 31, 1917, 51,500 Rb. | 26,522 
Italy . "May 23,1915—May 31, 1919|L. 81,016 15,636 
Belgium . ‘Aug. 2, 1914—Oct. 31,1918|  5,900fr. | 1,387 
Rumania. ‘Aug. 27, 1916—Oct. 31, 1918 907 
Serbia . . . .July 28, 1914—Oct. — 31, 1918 635 
United States . ‘April 5,1917—June 30, 1919 32,261 
Entente Powers... s o. s ss ee 20d oui . . $109,965 
Germany. . . .Aug. l,1914—Oct. '31,1919| 204,268 M. $48,616 
Austria-Hungary July 28, 1914—]uly 31, 1919| 119,504 kr. | 24,858 
Turkey . . . Nov. 3,1914—Oct. 31, 1918 1,802 
Bulgaria. . . Oct. 4,1915—Oct. 31, 1918) 732 
Gentral ‘Powers? 595.9 SVN. 2. IS Be ewe te + +_ $76,008 
Total’) Dou LEA Ot eka sd EIS +. $232,058 
Loans to Allies 
Great Britain . . . . £1,739 $8,467 
France . k 6,700 fr, 1,293 
Germany. . . ys Pol 9500 2,261 
United Stata S 2 | 0f 2 9]: usns A OROS 
Totals ek tgs PUER E ` + $21,123 
Total net war expenditures* . . + $210,935 


*" The figures cover the cost of the war up to a period from six to twelve months after 
the conclusion of hostilities. In many countries, however, large expenses directly con- 
nected with the winding up of the war continued, and in any inal statement the prodi- 
gious es of the cost of reconstruction and reparation would have to be added. ese 
Sill without much doubt ultimately well-nigh double the aboye estimate. Edwin R. A, 
Seligman, Essays in Taxation, 10th ed., rev., p. 757, Macmillan Company (New York, 1925), 
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out detailed allowance for exchange variations, the costs of the 
belligerent nations were converted into U.S. dollars to afford a 
rough basis of comparison, These estimates were designed to 
allow for normal growth in peace expenditures, including peace- 
time military expenditures. The estimates made no allowance for 
price-level changes. 

According to Seligman, the total gross cost of World War I 
during the fiscal years of combat alone amounted to $232,058,000,- 
000, while the net cost reached $210,935,000,000. Computing 
average daily expenditures for the various countries, Seligman 
found that for Great Britain the figures ranged from $9,500,000 
(1915) to $32,500,000 (1918). Corresponding figures are: for 
Germany $13,000,000 (1914) to $34,500,000 (1918); for Italy, 
$4,500,000 (1914) to $10,500,000 (1918); for Russia $5,800,000 
to $47,000,000. For the U.S. the second month of the war 
showed a cost of $15,000,000 per day, which increased to nearly 
$50,000,000 in October 1918. The daily war expenditures for all 
belligerents averaged $164,500,000. 

The interwar period was characterized by an overlapping of na- 
tional payments of principal and interest on national debts, vet- 
erans’ pensions, and relief costs of World War I with the rising 
military expenditures preparatory to World War II. The addi- 
tional costs stemming from the worldwide depression of the 
1930s also reduced the possibility of repayment of earlier war 
obligations. Many times in history the total costs of an earlier 
war had not been met when a later war began. Great Britain, for 
example, may be said never to have finished paying for the Na- 
poleonic Wars. The extent of the overlap in the case of World 
Wars I and II, however, was unprecedented. 

As of the 1960s the total costs of World War II had not yet 
been estimated with either the precision or the reliability of the 
Seligman estimates of the total costs of World War I. In the 
case of one major belligerent, China, no estimates worth repro- 
ducing appeared to be available. If we ignore costs incurred 
after June 1948 (interest on war debts, pensions, and care of vet- 
erans, grants-in-aid and credits for rehabilitation and reconstruc- 
tion, etc.) the highly tentative results of Table II may be pre- 
sented, As will be noted from this table itself, the beginning 


TABLE IL—Estimated Minimum Costs of World War II 


pe _— 
Country Cost 
U.S. (July 1, 1940-June 30, 1946), $387,000,000,000 
Germaty S 2 Fok aie 272,000,000,000 
PSS i 192,000,000,000 
United Kingdom. 120,000,000,000 
Tay iui fees gel coe cs 94,000,000,000 
een: D) na ou hie) la ecran Meet 500 00000 
nai x Tas hot frat gh HI MI IR SU A P 15,680,000,000 
France Ie to the FAM UE) dac I Ew Sus 9,000,000,000 
after Normandy landings) . . . . . ; ; 6,000,000,000 
South American countries |... . . . 1... 8,000,000,000 
CBelgidt cue vibe vse Sola 3,250,000,000 
Poland (to fall of Warsaw) 1,550,000,000 
Netherlands (to invasion) . t 925,000,000 
Czechoslovakia (1935 to invasion) 800,000,000 
Greece: (1935-42) 1 . (A5 ia Par E A 220,000,000 
aa iér (1935742) . . IEE SRO I. 200,000,000 
exco (iv, |, RU. edge 200,000,000 
China (estimates unreliable) . . 
Total . $1,166,825,000,000 


and ending dates differ for the several belligerents, and the omis- 
sion of data for China leads to a serious underestimate. The 
total in U.S. dollars (at 1956 value) comes nevertheless to nearly 
$1,167,000,000,000, or nearly three times the 1956 gross national 
product of the U.S. World War II was a “million million dollar 
war,” even in the restrictive meaning of war finance and with the 
restrictive choice of beginning and of ending dates used in this 
article. The National Industrial Conference Board predicted that 
by 1972 the total costs of World War II to the U.S. alone may 
rise to $700,000,000,000 as the volume of continuing costs in- 
creases steadily. 


METHODS OF FINANCING 


War costs are met by a number of fiscal methods in various 
combinations, of which the following are the most important: (1) 
taxes; (2) compulsory loans, including compulsory purchases of 
public securities and taxes made more acceptable by promises of 
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future partial refunds, with or without interest; (3) volun 
domestic loans, involving the purchase of public securities either 
from voluntary savings or from credit created by banking * 
tems; (4) foreign loans; (5) creation of money (the printing oj 
new paper money) either by the public treasury or by a centr 
bank or other semipublic institution. 

None of these methods of financing is limited to war Costs, by 
many are used almost exclusively for this purpose, Many novel, 
interesting, and far-reaching expedients which sometimes proved 
permanent value have been devised under each head, to meet i 
added demands of war periods. 

Taxes.—For example, in the U.S. the expansion of the in 
portance of the personal income tax came as a result of Wor 
Wars I and II. In each conflict, the rates for the higher brackes 
were increased drastically, although never to the 100% level pro. 
posed by Pres. Franklin D. Roosevelt in 1942 for incomes oya 
$25,000. At the same time, exemptions were lowered to suthi 
point that the income tax became for the first time a “mass hay 
tax" during World War II, A further change in income tax at 
ministration which appeared to be permanent was a shift in 194 
to a “pay-as-you-go” or deduction-at-source system, which er 
abled high wartime rates to produce tax yields a year sooner tha 
they would have done otherwise. This shift was accompanied by 
partial forgiveness of 1942 taxes due on the former basis, (Sw 
Income Tax.) 

Wartime corporate income-tax rates were raised and supple 
mented by excess-profits levies on all corporate income substan 
tially above a prewar base and affecting a relatively hid 
percentage of capital income. These excess-profits taxes, at rate 
up to 85%, were deemed unfair to growing companies and wert 
also accused of encouraging wasteful expenditures. They wet 
replaced after the close of hostilities. (See Excess-Prorits TA) 
Proposals to apply the same principle to taxation of differenti 
incomes of individuals were made many times but were not et 
acted. 

A number of European and Asian countries experimented wit 
capital levies and special taxes upon the property of persons nt 
suffering war losses. A similar proposal was made but not et- 
acted in Great Britain after World War I. (See CAPITAL Lev) 
Capital levies had not as of the 1960s found much backing it 
the U.S., perhaps because the distinctions between war sufferer 
and others were less marked than in countries with relative 
larger losses in manpower or capital through bombing or invasidl 

Before World War I the U.S. federal government's excise tari 
were largely limited to levies on tobacco products and liquors. 
The exigencies of war finance produced a multitude of “nuisant 
taxes,” mainly on semiluxuries. It is conceivable that these : 
have been combined into a federal sales tax in World War IL hi 
not state sales taxes previously preempted much of the fi 
At any rate, proposals for federal sales taxes were voted down, * 
were proposals for spendings taxes to be added to the income tat 
(A spendings tax is essentially an income tax with a savings d 
duction. In Great Britain and many other belligerent o 
tries, general sales levies did result, and at high rates. The Bri. 
purchase tax was 164% on most items and 334% on luxuries. 

Compulsory Loans.—Compulsory loans have been genera) 
frowned upon by specialists in public finance, although a ce rA n 
amount of public pressure has often accompanied subscription x 
voluntary ones. With the publication of John Maynard Keyn 
How to Pay for the War (1939) there came a substantial revi“! 
of this appraisal, particularly in Great Britain and the dominion 
Part of the increased income tax of the smaller taxpayers in | 
United Kingdom was made refundable after the war at à 
chosen by the state. This form of taxation was not particular 
successful. Payments seem to have been looked upon as e" 
by the payers, and refunds were never made in purchasing 
equivalent to what was promised, 

Voluntary Domestic Loans.—In considering voluntary oan, 
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ernment securities may require credit expansion for other invest- 
ment projects. The second type of loan is approximately as 
inflationary as would be the printing of the same amount of new 
paper currency. 

In both World Wars I and II, the second more than the first, 
attempts were made to place loans primarily with voluntary savers 
who would, it was hoped, reduce private consumption and private 
investment in order to buy and hold government securities. (The 
holding throughout the war and postwar emergency is of course as 
important for financial stability as the initial purchase.) These 
attempts were not entirely successful in the case of any major 
belligerent power. In World War I the main inducement was 
high interest rates, which became higher as the combat progressed. 
In World War II receipt of high interest by the public creditor was 
frowned upon generally as a maldistribution of income akin to 
profiteering. Rates were held down, giving rise to the phrase 
“two per cent war,” but purchasers were effectively guaranteed 
against capital losses by express or implied promises of govern- 
ments and central bankers to repurchase the securities at or above 
par. This process of guaranteeing bond prices led to monetiza- 
tion of much of the public debt, since the promises concerned 
could not be fulfilled except by credit expansion to repurchase 
the debt offered for resale. In both wars a wide variety of securi- 
lies of varying rates and maturities was offered, designed to fit 
the desires of different classes of lenders. In general, the longer 
the issue, the higher the rate was. In the U.S., in World War II, 
banks and corporations were not permitted to hold some of the 
most attractive (highest yield) long-term issues, the so-called 
Series E bonds, and private individuals’ holdings were also re- 
stricted in amount. A major difference between British and U.S. 
practice was the widespread British use of perpetual annuities 
(consols) with no due date. The longest U.S. issues were 25-year 
bonds, paid at maturity with the proceeds of refunding issues. 

Even with the inducements of high interest rates in World 
War I, and price fixing in World War II, much of the voluntary 
domestic lending was done by the commercial banks, who either 
held the securities themselves or advanced credit for others to 
buy them. Either procedure produces an increase in “checkbook 
money” and, therefore, inflationary pressure. Over the five fiscal 
years 1941—46 inclusive, the U.S, banking system absorbed $89,- 
300,000,000 of federal securities, as against $131,400,000,000 for 
all other investors, 

Foreign Loans.—Foreign lending shifts part of the cost of a 
war from the borrowing to the lending country. If the loan is 
repaid subsequently, lending permits the war cost of the war gen- 
eration in the borrowing country to be shifted to the subsequent 
generation which repays the loan. This special case is interesting, 
because it is the only one which permits politicians to do what 
they usually advertise they intend to do, namely, to share the 
Cost of a war with future generations. If the lending country is 
also a belligerent, the loan increases the cost of war as far as 
it (the lending country) is concerned, the increase being reim- 
bursed to a subsequent generation if the loan is repaid. Even 
here, if we view the world as a unit, the cost of the war is borne 
by the war generation, but from the point of view of the borrow- 
Ing country alone, there has been a partial escape. 

Th both World Wars I and II the United States was the major 
enu country. In World War I and shortly thereafter, US. 
ans took the conventional form of dollar credits in the United 
ee The face amount of the loans was scaled down substan- 
tae in subsequent negotiations, but it proved impossible for 

uropean debtors to repay them except indirectly—out of the 
Proceeds of private U.S. loans to Germany and German repara- 
tions payments to the Allies, A major reason for the difficulty in 
Payment was the high U.S. tariff, which hampered the sale of Euro- 
Pean goods in the United States. After U.S. loans to Germany 
ceased (1928-29), dollars for reparations payments were no longer 
irae] to the German government for reparations and the tri- 
Pus di repayment process on the U.S. war debts broke down. 
un ent Hoover granted a year's moratorium in 1931, and E 
m Was not resumed by the major debtors. (Finland was for 

ny years the exception to this rule.) 
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In World War II a larger volume of U.S. lending was carried on 
in kind, through the medium of lend-lease (see WAR DEBT). Re- 
payment (sometimes in kind, e.g., warships, and sometimes in the 
form of "reverse lend-lease") was only fractional, but the acri- 
mony of the “war debt” controversy of the 1920s and early 1930s 
had been avoided. 

Creation of Money.—The most forthright form of inflationary 
financing is resort to the printing of new paper money. It is also 
normally the last resort, to which governments turn when they 
cannot collect taxes and when their credit breaks down, Usually 
the printing is not done by the government directly, but by the 
central bank which then lends the newly printed money to the 
government. The most extreme examples of this sort of financing 
have occurred in the wake of wars which have been lost, or have 
been highly destructive, or both. Austria, Germany, Hungary, 
Poland, Rumania, and Russia suffered major "hyperinflations" 
after World War I. China, France, Greece, Hungary, Italy, Japan, 
and Poland were among the major victims after World War II. 
In the U.S. and Great Britain, monetary expansion was confined 
initially to credit or checkbook money, the result of the creation of 
deposit credits by the commercial banking system. Expansion of 
currency was limited to amounts needed as a consequence of gen- 
eral monetary expansion and the results thereof. 

Of all these alternative forms of war finance, only the foreign 
loans enable cost to be shifted from the generation which fights 
the war—in the borrowing country—to the generation which re- 
pays theloan. Of all these alternatives, none avoids inflation from 
the supply side (reduction of real output) unless it produces actual 
treasury surpluses (or unless real output is not in fact reduced). 
Taxation and domestic lending by nonbankers, if sufficient in 
amount, can, however, prevent inflation from the demand side, by 
reducing private demand for goods and services in the same pro- 
portion as government demand is increased. Prices of specific 
goods and services will, however, rise and fall sharply even in this 
case, for the wartime composition of demand is different from the 
peacetime one. There is no system of war finance which can pre- 
vent upward pressure on the price of steel, but some systems of 
war finance can balance such a rise by forcing down the prices (net 
of tax) of peacetime goods like candy, cigarettes, and so on. 

Good resolutions to avoid borrowing and inflation are common 
at the outbreak of every major war. They are, however, forgot- 
ten as soon as the tax burden that would be necessary for such 
a purpose becomes apparent. A major belligerent is considered 
highly fortunate if it can meet half its war costs by taxation. The 
U.S. was perhaps the wealthiest participant in both World Wars 
Iand IL At the start of U.S. participation in World War II, 
Henry Morgenthau, Jr., secretary of the treasury, affirmed his in- 
tention to finance the war at least two-thirds by taxation. (The 
World War I proportion had been approximately one-third.) But 
over the six fiscal years 1941-46 inclusive, the record shows that 
of $387,000,000,000 of federal expenditures, $220,700,000,000 
(57.395) was in fact met by borrowing. 


EVALUATION OF FINANCING METHODS 


Problems of Taxation.—Single-minded reliance on taxation 
in war finance would not be an unmixed blessing. High taxation 
reduces the popularity of war and perhaps reduces morale, mean- 
ing the will to attack or to resist. It may therefore lose the war 
in the name of sound finance. There are also fears of adverse 
reactions on productive effort and efficiency, supported by much 
evidence in individual examples but nothing definitive for an 
economy as a whole. The Australian statistical economist Colin 
Clark has propounded the thesis, leaning most heavily upon French 
experience, that taxes aggregating more than 25% or 30% of the 
national income of a democratic country may themselves be in- 
flationary (even if they can be enacted and enforced for a long 
period, which Clark doubts) in that they reduce total supply to 
an even greater extent than they reduce total demand. Clark’s 
statistical estimate is tentative and may be too low, but it is 
plausible that some such limit to taxation must exist well short of 
100%, particularly in countries which try to maintain most of 
their civil liberties in wartime. 
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Perhaps even more important than the aggregate tax burden is 
the question of its distribution among social and income classes. 
Spokesmen for each group in war situations proclaim their patriot- 
ism and willingness to shoulder increased burdens—provided only 
that other groups bear their fair shares as well. (Concepts of 
fairness, in this matter as in many others, differ widely from group 
to group.) Representatives of labour, for example, have been 
in the Anglo-Saxon countries the main advocates of increased rates 
in the higher brackets, together with higher corporate and excess- 
profit levies, as bases of war finance. Business spokesmen, on 
the other hand, prefer to concentrate income-tax increases in the 
lower brackets and to broaden the income-tax base by lowering 
exemptions, while expanding the scope of indirect (excise) taxa- 
tion. 

Inflationary Finance.—Major reliance on voluntary loans, 
whether from domestic or foreign sources, made out of genuine 
saving, is hardly possible for important powers in prolonged wars, 
although tsarist Russia made a valiant attempt to finance World 
War I by this means. Sooner or later, in the case of a destructive 
modern war, the prospects for repayment deteriorate. As a result, 
the borrowing country must create the money or credit which is 
ostensibly being lent to it, and the economy passes to some form 
of inflationary finance. 

An almost infallible sign that passage to inflationary finance 
is contemplated, or has already occurred, is the suspension of the 
convertibility of the national currency into gold (World War I) 
or into the more stable currencies of the world, such as the Swiss 
franc and the U.S. dollar (World War II). 

Inflationary finance does not necessarily lead to immediate in- 
flation. In the earlier stages of hostilities, as in 1939-40 in Britain 
and 1941-42 in the U.S., there may exist substantial reserves of 
labour and other resources which are unemployed involuntarily. 
These can be put to work at existing wages and prices as a result of 
increased demand, which can itself be created by inflationary war 
finance. Even in these cases, "bottlenecks" of fully employed 
resources appear early in the expansion process, trade unions and 
trade associations take advantage of the situation to raise wages 
and prices which they consider “substandard” or “unfairly low” 
before full employment or production is reached, and inflation gets 
under way in appreciable measure before any point identifiable as 
“full employment” is attained. In the discussion which follows, 
inflationary war finance will be treated as meaning actual inflation, 
despite the possibility of an interval in which it does not, 

There are two major objections to wartime inflation, whether 
financed by the printing press or by credit expansion. The first 
standard objection is that inflation distributes the burden of war 
costs in an arbitrary and capricious manner. The distribution 
among the citizens depends on the fixity of their incomes rather 
than the amounts. Creditors, rentiers, and pensioners, rich and 
poor alike, are ordinarily the hardest hit, followed by landlords, 
civil servants, and other salaried employees. At the other extreme, 
positive gains accrue to heavy debtors, rich and poor alike, includ- 
ing speculators who, foreseeing inflation, deliberately put them- 
selves in a debtor position in order to buy real assets. The second 
standard objection to wartime inflation is that after the process 
reaches a certain point not easily identified. it is at least as effec- 
tive in lowering production as high wartime taxes would have 
been. Inflation, generally speaking, puts a greater premium on 
hoarding of raw materials and durable goods, on holding of real 

estate, jewelry, foreign exchange, and a wide variety of other 
assets, relative to most types of productive activity, than exists 
in normal times. Therefore, resources shift from productive to 
nonproductive uses, so that the production and employment ef- 
fects of inflation eventually prove disappointing, particularly if 
the economy passes to a situation of “hyperinflation” in which 
the price level rises faster than the money supply. This is not 
to deny the major claim made for inflation, namely that its earlier 
and milder stages usually encourage both production and employ- 
ment. This is generally true so long as the inflating country’s 
money illusion persists in considerable degree, which may be 
quite long in countries without recent inflationary history. Money 
illusion is a term applied to people’s tendencies to regard a dollar 
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as a dollar, or a franc as a franc, whatever may be happe 
its purchasing power. Money illusion has been important jy 
ducing people to hold larger money balances during the 

stages of an inflation than they otherwise would have done, 
likewise in inducing them to work more effectively and incr 
production in response to higher money returns. It there 
serves to increase output and employment, and simultaneg 
to retard inflation. 

Despite the strictures of economists and financiers against: 
inflation and inflationary war finance, it is almost impossibl 
practice for an important democratic power to wage a majori 
without a considerable rise in its general price level. Thi 
particularly true if the country starts from a situation at o 
full employment. The democratic political process appareil 
requires considerable time before any adequate program of t 
inflationary finance can be prepared, and before its burden 
tribution (as well as the total burden) can be made palatabl 
the representatives of the electorate. The more realistic q 
is whether war inflation can be reversed after hostiliti 
Again there is no mechanical reason why it cannot be revers 
the problem is the political one of resistance by business, lab 
agricultural, and debtor economic interests. After World 
a reversal was attempted in Britain, the U.S., Japan, andaf 
other countries, in the name of commercial morality and 
finance. The method used was the accumulation of gold ri 
and eventual return to the pre-1914 gold standard at the pre-I9 
price of gold. This reversal was successful only temporarily 
then in the depths of a severe economic depression intensified 
these deflationary policies. After World War II the fear 
newed depression outweighed considerations of financial mo 
Deflationary measures were limited to “currency reforms, 
turing partial confiscation of wartime savings which had been] 
in currency or public securities. They had varying degrees 
success and equity—those in West Germany and the U.S.S. 
ing apparently the most effective. 

Suppressed Inflation.—This discussion of inflation ha: 
up to this point with the ordinary or “open” variety. In 
inflation any increases in the supply of money, or decreases in! 
supply of goods, are permitted to exercise their full influe 
on all prices. Open inflation, however, is seldom if ever tolera 
in wartime without some restraints. In World Wars I a 
particularly, and in the second more effectively than in the fi 
inflation was to a considerable extent Suppressed or repres 
direct controls over individual prices, wages, rents, and 
At the controlled prices of goods and services, demand genet 
exceeded supply, and the more so since part of the suppli i" 
usually diverted to free, illegal or “black” markets, (In del 
or badly weakened countries, especially, this diversion eventu 
caused the breakdown of much or all of the control system.) 

Because it involves continuous maintenance of imbalance 
tween demand and supply, suppressed inflation has been ca 
“disequilibrium system" by a leading U.S. exponent, J. K 
braith. For many of the more important groups of commo 
price controls were supplemented by quantitative restrictio 


ture rationing” of all goods were made by a group at the O 
Institute of Statistics during World War II and again by à 
at Stanford University, Stanford, Calif., in the early 1950s WA 
the Korean War threatened to expand, They were not adopl 
however, and for most goods and services rationing was qui 
formal during both wars, Pure chance, favouritism and “ti 
sales" by dealers, time available for shopping and waiting in 
and barter arrangements were perhaps the four most import 
factors in determining who got what among the scarcer items. 
The disequilibrium system of suppressed inflation was pro 
less damaging to public morale in Great Britain and the U.S: 
both World Wars I and II than rival systems which might } 
led to heavier taxation or more inflation. There were compla 
about controls and shortages, and substantial evasion, but Ul 
shortages became really acute citizens did not resent the sai 
forced on them by the disequilibrium system as much as © 
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would probably have resented taxation so drastic as to make sav- 
ings impossible at wartime levels of consumption, or open inflation 
in which the value of their savings would have evaporated visibly. 
It was further anticipated, both in Great Britain and the U.S- that 
World War II in particular would be followed after a short boom 
by return to the depressed conditions of the 1930s, In the case 
of such a depression, the accumulated wartime savings could have 
been released to support economic activity without risk of in- 
flation. Anticipated depression and possible unemployment in 
the postwar period also encouraged accumulation of savings dur- 
ing wartime, and aided the maintenance of the disequilibrium 
system itself. As is well known, however, the predictions of post- 
war depression proved entirely erroneous, at least in the Cold 
War atmosphere of the 1950s and 1960s, 

In no country was it practicable after World War II to retain 
wartime savings immobile in cash or government securities, await- 
ing the long-postponed postwar depression. In the U.S. the con- 
trols of the disequilibrium system were repealed piecemeal within 
18 months of the close of World War II. (They might have 
broken down in a wave of violations had they remained on the 
books.) The subsequent rush to spend drove U.S. prices to levels 
approximately predictable from the wartime accumulation of liquid 
assets—money, credit, and government securities convertible into 
cash without risk of loss. This is not to say that the inflation 
would have proceeded no further in the absence of controls than 
it did after their repeal. On the contrary, greater overall mone- 
tary expansion might have been required if massive inflation had 
begun earlier. At any rate, the wartime savers were expropriated 
by the postwar price rise quite as they would have been by open 
inflation during the war—but the postwar price raise came too late 
to affect wartime morale and war production. 

In Britain, the Netherlands, and the Scandinavian countries, 
controls were retained for several years longer and removed only 
gradually. None of these economies returned completely to its 
pre-1939 pattern of freedom. The difficulties that developed were 
different from those experienced in the U.S. In a regime of con- 
trols, it was not always easy to provide incentives to work, to in- 
vest, to move from place to place or from one activity to another, 
for people who could live off their past savings or present earnings 
as comfortably as the rationing system permitted. Another prob- 
Jem was that of obtaining sufficient exports to pay for these coun- 
tries’ necessary imports, since at the low controlled prices the home 
market stood willing and eager to buy all that was produced, A 
third problem was the relative unprofitability of controlled (essen- 
tial) production as compared with uncontrolled (nonessential) 
lines, and the constant threat of drawing productive resources 
precisely where they were least wanted, 
| It is highly probable that suppressed inflation, or the disequi- 
librium system, will underlie the war finance of participants in any 
future major war, at least in its early stages (before adequate and 
equitable tax revisions can be made). It seems doubtful, on the 
other hand, whether the unique morale benefits of suppressed in- 
flation, as compared either with taxation or open inflation, can be 
expected to recur until their history in World War II and its 
aftermath is largely forgotten. 
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A number of the more pervasive fallacies of war finance have 
been touched upon in the foregoing discussion, but it may be 
Worthwhile to consider them explicitly in view of their popularity 
among both voters and politicians. 

Transfer of Costs to Future Generations.—Perhaps the 
Most important and widespread of such fallacies is the idea that 
4 country can, by borrowing or by other forms of financial leger- 
demain, transfer its war costs to future generations (without bor- 
Towing abroad during wartime) and thus evade them so far as 
Concerns the wartime generation itself. Unfortunately for this 

ardy perennial, there are real costs underlying the monetary 
Ones, the real costs being goods and services. When the govern- 
Ment uses these real goods and services for war, it bids them away 
from other spenders once and for all. These other spenders pay 
these real costs in goods and services at the time they are bid 
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away. No manipulation of borrowing and lending can conceal 
this. On the other hand, if the resources used by the government 
in wartime are not bid away from others but from involuntary 
unemployment, they do not cost the government anything what- 
ever in real terms—at least in the limited sense in which “cost” 
is being discussed here. If the government finances itself by taxes, 
the taxpayers pay the cost, although in some cases they may shift 
it to others by the intricate processes of tax shifting. If the gov- 
ernment finances itself by loans, it is the savers and lenders who 
are deprived of real goods and services. If the government raises 
funds in ways which lead to open inflation, the cost is borne by 
the fixed income groups. If there is suppressed inflation, the cost 
is borne by consumers and others who, unable to buy what they 
want at controlled prices, are forced to save instead. 

When a war loan is subsequently repaid, there is no assumption 
of the cost of the war by the postwar generation as a whole, but 
only a transfer from the taxpaying to the bond-holding members 
of this generation. Similarly when the network of controls of a 
disequilibrium system are removed after a war, there is a transfer 
between groups in the postwar generation. The gain is to the war- 
time savers who can now buy all they want, and the loss is to the 
fixed-income members of the postwar generation whose purchasing 
power is cut. If the controls are lifted in conditions of depres- 
sion and unemployment, the gain to the wartime savers or their 
heirs will involve no balancing loss. The involuntary savers of 
wartime, or their successors, will recover postwar approximately 
what they lost in wartime. On the theory of shifting war costs to 
postwar generations, however, their fate should have been pre- 
cisely the reverse. 

A grain of truth underlies this “fallacy” in a growing economy, 
as J. M. Buchanan emphasizes in Public Principles of Public Debt 
(1958). When a war is financed by taxation, more of the real cost 
is paid by reducing consumption, and less by reducing productive 
investment, than is the case when it is financed by borrowing. 
Since investment is a mainspring of economic growth, it follows 
(at least under high employment) that the economy’s growth rate 
is reduced by loan financing. The “burden” of a public debt is 
then largely a reduced growth rate. Future generations may pay 
some part of war costs, under this view, by being made heirs of a 
growth rate that has been lowered by wartime borrowing. Bu- 
chanan also points out, in rehabilitation of the older view, that 
the purchaser of government securities holds them voluntarily; 
this implies, in his view, no real cost when a debt is contracted. 
In the same way, the holder of government securities accepts their 
repayment involuntarily when it occurs and thus has no real gain 
to balance the obvious loss to the (later-generation) taxpayer at 
the time of repayment. 

“The Enemy Will Pay" Theory.—If the costs of war cannot 
be shifted to future generations in one’s own country (except, 
again, by foreign loans or retarded growth), it follows that they 
cannot be shifted to future generations of one’s allies or enemies, 
even if one’s country emerges completely victorious. The op- 
posite view, embodied in the slogan, “The Boche will pay,” domi- 
nated French war finance in World War I, and the attempt some- 
how to “make the Boche pay” in later decades explains French 
intransigence on the issue of reparations. 

To the extent war indemnities can be collected, victorious coun- 
tries are repaid after the war for part or all of their war costs 
and defeated countries must pay the corresponding postwar in- 
crement to their war costs. The war costs themselves, however, 
meaning the real goods and services, will have been paid in the 
first instance by each country on its own, and by the generation 
which fought the war, A country may be fortunate enough to 
have its war costs repaid in part or in full by defeated enemies 
after the close of hostilities, but it cannot avoid paying those costs 
at the outset. 4 

The receipt of reparations, or the repayment of war loans, is 
not an unmixed blessing to all economic interest groups in the 
receiving countries. Payment is ordinarily made in part by in- 
creasing the paying country’s exports of goods and Services to 
the rest of the world, including the receiving country, and in part 
by reducing the paying country’s imports of goods and services 
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from the rest of the world, again including the receiving country. 
These processes are not normally looked on with favour by either 
the export industries or the import-competing industries of the 
receiving country, who sometimes attempt to check them by ex- 
port subsidies, high tariffs, or import restrictions. It goes without 
saying that if the receiving country is an important trading partner 
of the paying country, such restrictions reduce greatly the likeli- 
hood of the reparations ever being collected or the war loans ever 
being repaid. 

Effectiveness of the Disequilibrium System.—It is gener- 
ally fallacious to believe that direct controls, or the disequilibrium 
system, can permit a war to be financed with neither heavy taxation 
nor price inflation. This belief is correct only to the extent that 
the controls concerned are retained indefinitely after the close of 
hostilities, or at least until the onset of a postwar depression or 
stagnation, and are then repealed gradually so as to maintain 
purchasing power. However, such a postwar depression or stag- 
nation may never come, and in most actual situations the controls 
are repealed or nullified early enough to generate postwar infla- 
tion, or else the abnormal savings they have induced are expropri- 
ated by a capital levy or a currency reform. 

Effectiveness of a Balanced Budget—Even when a war 
begins in a situation of full employment of resources, it is widely 
believed that a balanced government budget will suffice to prevent 
inflation, and the aim of war finance on the taxation side is limited 
to achieving such a balance. This belief, too, is usually false, 
and a surplus budget will usually be required to prevent inflation. 
There are two reasons for this result, which K. E. Boulding called 
“the principle of overfinance.” (1) The supply of goods and 
services may fall, by reason of war damage and diversion of re- 
sources to military uses. If so, maintenance of the peacetime vol- 
ume of money demand will produce inflationary results, (2) A 
balanced budget taxes marginal dollars from those who would 
otherwise have saved some portion, and transfers them to a gov- 
ernment which spends the entire amount. There is then a net 
expansionary effect. To compensate for it, a budget surplus would 
be desirable, but this is highly difficult to achieve under wartime 
conditions. c 

Effectiveness of Sales of Securities. When it comes to loan 
finance, popular thinking does not distinguish adequately between 
the effects of sales of securities to the banking system and sales 
to genuine (nonbank) savers. To put the matter differently, the 
public draws too sharp a distinction between financing a war by 
printing new money and by bank credit expansion. Sales of se- 
curities, particularly long-term securities, to nonbankers is a real 
alternative to taxation and inflation, unless there is an express or 
implied guarantee to repurchase these securities whenever their 
market price declines. This is equally true of sales to bankers, 
if they increase their holdings of government securities by re- 
ducing their holdings of commercial paper or other assets. On 
the other hand, loans financed by the lender (or his banker) either 
by the printing of new paper money or by the creation of check- 
book money on the books of a commercial bank are just as infla- 
tionary as any other means of currency or credit expansion, 

Bankruptcy.—A discussion of war finance need not involve full 
treatment of the related subjects of debt burden and debt manage- 
ment. One important fallacy, however, should be mentioned, 
namely, that a domestically held debt may bankrupt the borrowing 
government. This is not correct. In the first place, the principal 
may never come due if, as in the British case, it takes the form of 

perpetual annuities or consols. In the second place, when portions 
of the principal come due, they can be repaid by new borrowings, 
known as refunding issues, if they cannot be paid out of current 
surpluses, Finally, even if a refunding issue cannot be floated on 
terms satisfactory to the government, payment can always be 
made in money printed for the purpose of debt retirement. Gov- 
ernments possess monetary sovereignty or, as A. P. Lerner has put 
it, “Money is a creature of the State." A government may choose 
to repudiate a debt, or to meet it by inflationary means, but how- 
ever large its outstanding obligations and however meagre the 
resources available to meet them, it cannot be forced into bank- 
ruptcy against its will save by another government. See also IN- 
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FLATION AND DEFLATION; DEBT, PUBLIC; REPARATIONS; and Wa 
Dest. 

BrstrocrarHy.—Cost of War, in Total and to Individual Country 
Financial History of Individual Countries, World Wars | and jj; 
Carnegie Endowment for International Peace, Division of Econom 
and History, Economic and Social History of the World War, especi 
the following volumes: J. M. Clark, Costs of the World War to 
American People (1931); F. W. Hirst and J. E. Allen, British Wy 
Budgets (1926) ; Sir Josiah Stamp, Taxation During the War (1932); 
F. W. Hirst, The Consequences of the War to Great Britain (1934); 
Baron Alexander F. Meyendorff, "Social Cost of the War,” in The Co} 
of the War to Russia (1932); Luigi Einaudi, La Guerra e il sistem 
tributario italiano (1927); Walther Lotz, Die deutsche Staatsfinans, 
wirtschaft in Kriege (1927); E. L. Bogart, War Costs and Their fj, 
nancing (1921); E. R. A. Seligman, Essays in Taxation, 10th ed, rey, 
(1925); Hans Delbrueck, Geschichte der Kriegskunst in Rahmen dg 
politischen Geschichte, 6 vol., 3rd ed. (1907-32) ; Leo Grebler and Wi. 
helm Winkler, Cost of the World War to Germany and to Austre 
Hungary (1940); A. Yugow, Russia's Economic Front for War mi 
Peace (1942); Pavel Haensel, The Public Finance of the USSR, 
(1938); Theodore A. Sumberg, “The Soviet Union’s War Budgets" 
American Economic Review, 36:113-126 (March 1946); Henry 0 - 
Murphy, National Debt in War and Transition (1950) ; L. V. Chandle, 
Inflation in the United States, 1940-1948 (1951); A. J. Brown, Th 
Great Inflation, 1939-51 (1955) ; J. B. Cohen, Japan's Economy in Wu 
and Reconstruction (1949, 1950). 

Theories of War Finance and Inflation Control: A. C. Pigou, Th 
Political Economy of War (1940, 1941); J. M. Keynes, The Economic 
Consequences of the Peace (1920), How to Pay for the War (19), 
1940) ; O. M. W. Sprague, “Loans and Taxes in War Finance,” Amer- 
can Economic Review (1917) ; Jacob Viner, “Who Paid for the War?” 
Journal of Political Economy, 28:46 ff. (1929); Walter W. Heller, 
“Compulsory Lending: the World War II Experience," National To 
Journal (1951) ; J. K. Galbraith, Theory of Price Control (1952) ; J.M. 
Buchanan, Public Principles of Public Debt (1958). 

(E. H. Hr.; Mx. B) 

WARHAM, WILLIAM (c. 1456-1532), the last archbishop 
of the pre-Reformation Church in England, was born in Hamp 
shire and educated at New College, Oxford. He graduated doe 
tor of civil law in 1486 and was ordained priest in 1493. Thou 
not formally appointed until 1494, he exercised the office of masttt 
of the rolls from about 1485, and throughout the 1490s was "n 
ployed by Henry VII on diplomatic missions. Real promotion 
came in 1502 when he was made bishop of London and keeper d 
the great seal; in January 1504 he became archbishop of Canter 
bury and lord chancellor. However, in his eminence he prov 
somewhat colourless and was easily eclipsed, in the reign ? 
Henry VIII, by Thomas Wolsey to whom he surrendered the 
chancellorship in 1515. Thereafter, Warham, virtually withdran 
ing from the king's council, devoted himself to his ecclesiastitl 
charge, in which he was often troubled by Wolsey's aggressi 
interference. Having himself in 1512 quarreled violently wi H 
his suffragans over the right to administer testamentary jurisdic 
tion, Warham found himself forced in 1523 to give way to! 
assertion of a superior authority in such matters by the car 
legate Wolsey. Wolsey’s fall in 1529 came too late to revive T 
ham's fortunes, especially as he could not follow Henry 3 » 
the first stages of the Reformation. Though he presided su 
missively over the Convocation that in 1531 acknowledged Heny 
to be supreme head of the church, he turned against the obedi l 
habits of a lifetime when in February 1532 he published a dignilt? 
and total protest against the anticlerical measures enacted " 
1529. His death at Canterbury on Aug. 22, 1532, probably S 
him from disgrace or worse. " 

Warham was by training and habit a lawyer and, like most k 
ops of the time, predisposed to serve the crown without questi yd 
However, he also held his primacy in high esteem and displ d 
an unusual devotion to his distant predecessor Thomas Bec A 
When Henry VIII quarreled with the pope, Warham mani d 
began to cast himself in Becket’s part and to ready himself fo d 
martyrdom for which neither experience nor temper had prepa 
him. His temper was judicious and academic: a great reader, 
left large bequests of books to his old school and college. Ht" 
Erasmus’ chief patron in England; they were such frien " 
only half in jest, they had made a pact to be buried in one £^ 
The archbishop's portrait shows him as the student and prelate © 
was, a quiet man, not forceful but stubborn, Despite the acq? 
cence of his public career, the bold climax of his life comes 5* 
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surprise now that the depth of devout, even superstitious, principle 
that animated him throughout is known. 

Brerocraruy.—A. B. Emden, A Biographical Register of the Uni- 
versity of Oxford to A.D. 1500, vol. 3 (1959); M. M. Phillips, The 
“Adages” of Erasmus (1964); M. J. Kelly, “Canterbury Jurisdiction 
During the Episcopate of William Warham” (unpublished dissertation, 
Cambridge, 1963). (G. R. E.) 

WARISTON, ARCHIBALD JOHNSTON, Loro (1611- 
1663), Scottish Covenanting leader, lord advocate from 1646 to 
1651, was a man of energy and of legal knowledge, which he turned 
to account in support of the Covenanters’ cause against the royal 
prerogative. He was baptized on March 28, 1611, educated at 
Glasgow University, and passed advocate at the Scottish bar in 
1633. In 1637 he strongly opposed Charles I’s attempt to force 
a new liturgy upon Scotland and was a principal author of the Na- 
tional Covenant of 1638. His part was decisive in bringing about 
the rejection of Episcopacy by the Glasgow Assembly (November 
1638), and from 1639 to 1641 he continued active in the proceed- 
ings of the Scots against the king. During the king’s conciliatory 
visit to Scotland in 1641, Johnston was knighted and appointed a 
lord of session (Nov. 13), with the title of Lord Wariston. 

After the alliance (September 1643) between the Covenanters 
and the English Parliament, Wariston was a member of the Com- 
mittee of Both Kingdoms, which directed the military operations, 
and of the Westminster Assembly, where he opposed Indepen- 
dency and lay control in ecclesiastical affairs. On Oct. 30, 1646, he 
was made lord advocate, In 1648 he led the extreme Covenanters 
who opposed the “Engagement” concluded between the Cove- 
nanters and Charles, and after the defeat of the “Engagers” at 
Preston (August 1648) he met Oliver Cromwell at Edinburgh and 
helped promote the Act of Classes (Jan. 23, 1649), disqualifying 
Royalists. After the king’s execution in the same month Wariston 
was officially present at the proclamation of Charles II as king 
at Edinburgh, and on March 10, 1649, he was appointed lord clerk 
register; but he was essentially hostile to the king, whose ac- 
ceptance of the Covenants he regarded as insincere. With the 
Cromwellian conquest of Scotland he lost his offices (1651). 

Wariston represented the extreme Remonstrant faction in Lon- 
don in 1656. On July 9, 1657, he was restored by Cromwell to 
his office of lord clerk register and on Nov. 3 was made a com- 
missioner for the administration of justice in Scotland. He sat in 
the upper chamber of Cromwell’s Parliament (January 1658) and 
of Richard Cromwell's Parliament, and on the latter's abdication 
(May 1659) he was chosen a member of the Council of State and 
of the Committee of Public Safety. After the Restoration of 
Charles II he escaped abroad and was condemned to death in his 
absence (May 13, 1661). In 1663 he was discovered at Rouen 
and with the consent of Louis XIV was brought over and im- 
Prisoned in the Tower of London. Taken to Edinburgh in June 
and confined in the Tolbooth, he was hanged at the Market Cross 
on July 22, 1663. 

The self-revelations in his diary show him to have been not only 
fanatical but subject to spiritual and emotional tension not far 
removed from insanity. His acceptance of office under Cromwell 
hardly deserves the censure it has received. But he was undoubt- 
edly moved by personal ambition, and in his dying speech he con- 
demned the act as a fault that he had committed in order to pro- 
vide for his numerous family. 

See W. Mori: i 1); Diary of Sir Archi- 
bald Johnston. wi Jot WODA E mes 2: by G. M. 
Paul, D. H. Fleming, and J. D. Ogilvie, 3 vol. (1911-40). (Gx. D.) 

WARKWORTH, a town of Northumberland, Eng., 40 mi. 
(60 km.) N of Newcastle by road, contained almost entirely within 
4 loop of the River Coquet, 14 mi. (2.4 km.) above its entry into 
the North Sea. Pop. (1961) 1,246. Warkworth lies on the coastal 
Toad connecting Amble with Alnwick which crosses the Coquet by 
a Narrow stone bridge of two round arches dating from the 14th 
Century. The southern end is guarded by a gatehouse now in 
Tuns, The nearby church of weathered sandstone has a Norman 
nave and chancel and a tower built about 1200 and a 14th-century 
Spite, The ruins of the castle dominating the town include ma- 
Sonry dating back to about 1200, the magnificent Lion Tower form- 
ig an imposing entrance to the Great Hall and a 15th-century 
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keep. Upstream lie 14th-century remains of the famous Hermit- 
age, the outer portion built in stone and the inner chapel and 
chamber hewn from the sandstone cliff. (E. M. Hw.) 

WARLOCK, PETER (1894-1930), English composer, critic, 
and editor, known for his songs and for his exemplary editions of 
Elizabethan music, was born in London on Oct. 30, 1894. His 
real name was Philip Heseltine, which he used chiefly for his liter- 
ary and editorial work, reserving his assumed name for his musical 
works. He was largely self-taught, though he received encourage- 
ment from Frederick Delius, whom he met in 1910, and later from 
Bernard van Dieren. In 1920 he founded the musical journal 
The Sackbut and in 1923 published a book on Delius. With Cecil 
Gray he wrote a study of Carlo Gesualdo (1926) and also pub- 
lished monographs on Thomas Whythorne and the English ayre. 
He transcribed and edited works of John Dowland, Thomas Ra- 
venscroft, Purcell, and others. His compositions include the song 
cycles Lilligay (1923), The Curlew (1924), and Candlelight 
(1924); and the Capriol Suite for strings (1927), on tunes from 
T. Arbeau's Orchésographie (1589). 

Warlock died in London as the result, it is believed, of an act 
of suicide, on Dec. 17, 1930. 

See C. Gray, Peter Warlock: a Memoir of Philip Heseltine (1934). 

WARMING, JOHANNES EUGENIUS (Evcen) 
BÜLOW (1841-1924), Danish botanist, best known for his 
pioneering work in plant ecology, was born at Mang on Nov. 3, 
1841, and received the Ph.D. degree (Copenhagen) in 1871. He 
was professor of botany at the Royal Institute of Technology, 
Stockholm (1882-85), and professor of botany and director of the 
botanical garden at Copenhagen (1885-1911). Warming traveled 
to Brazil (1863-66), to Greenland (1884), to Finnmark in Nor- 
way (1885), and to the West Indies and Venezuela (1890-92). 
He died at Copenhagen on April 2, 1924. 

Warming's nearly 300 publications covered several aspects of 
botany. He contributed significantly to knowledge of the nature 
of ovules (1878) and published a monograph on the Podostema- 
ceae (1881-1901). His first attempt to classify life forms of 
flowering plants was in Om skudbygning, overvintring og foryn- 
gelse (1884; “On Shoot Structure, Wintering and Rejuvenation"), 
his life-form system appearing in final version in ()kologiens grund- 
former (1923; “Fundamental Ecology"). Om Grønlands vege- 
tation (1888; “On Greenland’s Vegetation”) and Lagoa Santa 
(1892; a study of Brazilian flora) are classic accounts of Arctic 
and tropical vegetation, respectively. In 1895 Warming published 
his Plantesamfund (Eng. trans., Oecology of Plants, 1925), a 
work that laid the foundation of modern plant ecology and gave 
great impetus to the study of this science. The far-reaching in- 
fluence of this work was due in large part to the ingenious manner 
in which the author elucidated the relation between plants and 
external environment. Warming’s Dansk plantevaekst (1906-19; 
‘Danish Vegetation”) described vegetation of Danish beaches, 
marshes, and forests. His textbooks, Haandbog i den systematiske 
botanik (1879; Eng. ed., Handbook of Systematic Botany, 1895) 
and Den almindelige botanik (1880; "General Botany"), were 
translated into several languages. 

See C. Christensen, Den Danske botaniks historie (1924-26), which 
includes a listing of Warming’s publications; V. Meisen (ed.), Promi- 
nent Danish Scientists Through the Ages (1932). (J. W. Tr.) 

WARM SPRINGS, a centre for aftertreatment of poliomye- 
litis, in Meriwether County, Ga., U.S., is about 70 mi. (113 km.) 
SW of Atlanta. The springs return to the surface 800 gal. (3,028 
1.) of water per minute at a temperature of about 88° F (31° C). 
Indians are said to have believed in their miraculous healing quali- 
ties, and in the 19th century Georgians popularized the springs 
as a holiday resort. The national prominence of Warm Springs 
dates from Franklin D. Roosevelt’s visit following an attack of 
polio in 1921. Convinced that the warm waters would aid in 
the aftercare of polio victims who needed supported exercise, 
Roosevelt organized the Warm Springs Foundation in 1927. This 
nonprofit corporation developed a complete medical community 
there. Roosevelt died at Warm Springs on April 12, 1945; the 
“Little White House,” his residence there, is now open to the pub- 
lic. The village of Warm Springs, 1 mi. SW of the springs, devel- 
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oped as a railroad junction for the resort and was incorporated 
under its present name in 1924. (J. N. A.) 
WARNER, GLENN SCOBEY (Por Warner) (1871- 
1954), U.S. football coach, introduced the double wing system of 
attack (in which each halfback is stationed two to three yards 
directly behind each end). Born on April 5, 1871, in Springville, 
N.Y., he was an all-round athlete at Cornell University, Ithaca, 
N.Y. He graduated with a law degree (1894) but pursued a 
career in coaching, starting at the University of Georgia, Athens, 
in 1895. He coached Cornell in 1897-98, then moved to the 
Carlisle Indian School, Carlisle, Pa., in 1899, where he became 
nationally known. He toured the country with his well-drilled 
teams and was responsible for the development of Jim Thorpe, 
one of the game’s finest performers. He next coached at the Uni- 
versity of Pittsburgh, Pa. (1915-23), Stanford University, Stan- 
ford, Calif. (1924-32), and Temple University, Philadelphia, Pa. 
(1933-38) and served as advisory coach (1939-40) at San Jose 
State College, San Jose, Calif., closing a coaching career of 46 
years, in which his teams won 312 games, lost 104, and tied 32. 


He was elected to Football’s Hall of Fame in 1951. He died on 
Sept. 7, 1954, at Palo Alto, Calif. 
See also FOOTBALL: U.S. Football. (D. Sr.) 


WARNER ROBINS, a city of Houston County, in central 
Georgia, U.S., is 16 mi. (26 km.) S of Macon. In 1940 it was 
known as Wellston and was a small village of about 50 inhabitants 
beside the Georgia Southern and Florida Railroad. When the 
federal government built an army air base there, the city sprang 
into being like a boom town of gold rush days. It was incorpo- 
rated in 1943 under its new name, honouring Brig. Gen. Augustine 
Warner Robins, one of the founders of the modern U.S. Air Force. 
The depot that was to occupy the base was activated one month 
before the Japanese attack on Pearl Harbor, In July 1946 the 
depot was designated Warner Robins Air Materiel Area, as part 
of the Air Materiel Command. The base later became the home 
of the 14th Air Force (“Flying Tigers”). In 1952 the Air Force 
base was declared permanent. By mid-20th century the popula- 
tion had increased to about 8,000, and it more than doubled in the 
decade 1950-60. For comparative population figures see table in 
GkoncrA: Population. (S. B. K.) 

WAR OF 1812. A conflict that began June 18, 1812, with 
a declaration of war on Great Britain by the United States. It 
was terminated by a treaty of peace signed at Ghent, Belg., Dec. 24, 
1814, and approved by the U.S. senate on Feb. 16, 1815. 

Causes.—The long struggle between Great Britain and Napole- 
onic France, covering most of the period between 1793 and 1815, 
led both belligerents to infringe on the rights and impair the in- 
terests of neutrals. Great Britain incurred additional American 
resentment by its actions along the frontier between Canada and 
northwestern United States. The early years of the Anglo-French 
war were beneficial to American shippers, who, as neutrals, were 
able to trade with both belligerents. In particular, American 
shippers were able to supplant French and Spanish ships in the 
carrying trade between France and Spain and their West Indian 
colonies. But this form of trade was ended, or rendered hazardous, 
by the decision of the British courts in the case of the American 
ship “Essex” in 1805. The courts in this case held that U.S. ships 
could not carry goods from French colonies to France even when 
the voyage was broken by stopping at a U.S. port. In the same 
year the British naval victory at Trafalgar (Oct. 21) ended Napo- 
leon’s hope of invading England and led him to attempt to ruin 
England by excluding its trade and products from the continent of 
Europe. Napoleon’s “continental system” was embodied in his 
Berlin and Milan decrees (Nov. 21, 1806, and Dec. 17, 1807), 

which not only barred British ships from all ports under French 
control, but declared the British Isles under blockade. They 
threatened with confiscation any neutral vessel that visited a Brit- 
ish port, paid British duties or even allowed itself to be searched by 
a British cruiser. Meanwhile the British, in two orders in council 
(Jan. 7 and Nov. 11, 1807), announced, in effect, a blockade of the 
ports of France, its possessions and its allies, and forbade neutral 
vessels to enter such ports unless they first called at British ports 
and paid British duties on their cargoes. Thus Napoleon, whose 
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object was to ruin British commerce, announced: *No trade yi 
or through England." Great Britain, whose object was t; he 
that commerce alive, countered with: “No trade except 
England.” An American merchant vessel seeking to trade 
Europe could not conform to both enactments. If it obeyed og 
party, it courted confiscation by the other. To the United Stat 
both British orders and French decrees instituted mere "hin 
blockades,” contrary to the principles of international lay, 

There was little to choose between the impositions of the belli 
erents on neutral trade, but British naval policy added anote 
grievance in the form of impressment (g.v.). The impressing o| 
British subjects for enforced service in the Royal Navy way 
practice to which the United States could not object so long asi, 
was applied to British subjects on British soil or on British me 
chant vessels. But controversy arose when the British asserted 
right to stop American ships on the high seas and remove seama 
whom the captors alleged to be British subjects and, in some 
deserters from the Royal Navy. The U.S, merchant marine didi 
fact, harbour many fugitives from British naval service whoa 
tempted to conceal their identity with false certificates of Ame 
can citizenship. Another difficulty arose from the fact that th 
British rule of indelible allegiance conflicted with the U.S. polig 
of naturalization. The same man might be a British subject und 
British law and a U.S. citizen under U.S. law. The United State 
not only complained of the rough-and-ready methods by whid 
British naval officers determined, without appeal, the allegiance 
sailors on American ships; it condemned the invasion of Amerin 
ships for the purpose of impressment as a violation of U.S. soye 
eignty. Offers to exclude British deserters from American ship 
in return for abandonment of impressment were rejected byt 
British government. A climax in the controversy occurred in Jum 
1807, when the British frigate “Leopard” fired upon the U.S. fg 
ate “Chesapeake” and removed four sailors alleged to be Brit 
deserters. In this attack on a public vessel, the British reilin | 
that they had gone too far and eventually made amends. 

Pres. Thomas Jefferson was unwilling either to submit 
meekly to infringement of American rights or to defend them bj 
force of arms. Under his leadership congress adopted a policy 
“peaceable coercion,” designed to exact respect for Ameri 
rights by economic pressure. The Embargo act (Dec. 22, 180!) 
closed all U.S. ports to foreign commerce and permitted onl 
coastwise trade. When the embargo proved more injurious to 
United States than to the great belligerents, it was repe 
(March 1, 1809) in favour of the milder Non-Intercourse ah 
which opened American trade to all countries except France 
England. This was, in turn, replaced by a third measure (May i 
1810), which removed restrictions on trade but provided for 1t 
vival of nonintercourse against whichever belligerent shoul d 
to revoke its orders in council or decrees in the event of such t^ 
ocation by the other. Napoleon thereupon pretended to tev 
the Berlin and Milan decrees insofar as they affected the Unit 
States, and Pres. James Madison, accepting fiction as fact, rev") 
nonintercourse against Great Britain in Feb. 1811. When Engl 4 
still refused to revoke the orders in council, Madison, in V 
1811, urged congress to prepare the nation for war, and on June 
1812, in a special message, urged a declaration of war agli 
Great Britain. Congress, in spite of strong opposition, espe? i 
from New England and New Vork, responded with a declarat 
of war that Madison signed on June 18. Two days before, pea i 
able coercion had won a tardy victory in a British announct 
that the orders in council were to be revoked, but. because M 
slowness of transatlantic communication, news of this action ^ 
not reach the U.S. government for several weeks. jid 

Early in his administration, Madison had warned the m 
government that failure to modify its commercial restrict! 
might mean war with the United States. The most urgent 
for war, however, had come.not from the president but {0% 
group of congressmen, most of them young men newly elected” 
1810 to the 12th congress. These men, the “war hawks,” OM 
mainly from western and southern states, included Peter B. Pole 
of western New York, Henry Clay (q.v.) of Kentucky (cho 
speaker of the house of representatives), Felix Grundy ? 
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(TOP LEFT) A ROMANTICIZED VIEW OF THE BATTLE OF LAKE CHAMPLAIN, SEPT. 11, 1814, IN WHICH U.S. NAVAL 
FORCES DEFEATED THE BRITISH AND SAVED NEW YORK FROM A PLANNED INVASION; FROM AN 1816 AMERICAN 


STEEL ENGRAVING. 
ENGRAVING, 1814. 
TINT ENGRAVING BY JOHN BOWER (ACTIVE 1809-19). 


(TOP RIGHT) THE BURNING OF WASHINGTON BY THE BRITISH, AUG. 24, 1814; ENGLISH WOOD 
(BOTTOM LEFT) THE BOMBARDMENT OF FT. MCHENRY AT BALTIMORE, SEPT. 13-14, 1814; AQUA- 
(BOTTOM RIGHT) CONTEMPORARY AMERICAN CARTOON, 


"BROTHER JONATHAN ADMINISTERING A SALUTARY CORDIAL TO JOHN BULL," CELEBRATING THE VICTORY OF OL- 
IVER H. PERRY OVER THE BRITISH FLEET ON LAKE ERIE, SEPT. 10, 1813 


nessee and John C. Calhoun (q.v.) of South Carolina. Fiery and 
aggressive, they bitterly resented the economic injuries and the na- 
tional humiliation to which the United States had been subjected. 
The westerners had an additional grievance in the supposed British 
connection with a new outbreak of Indian hostility in the north- 
west. British authorities in Canada were sympathetic with the 
efforts of the Shawnee leader, Tecumseh, to check the advance of 
white settlement into the Indian country. Without actually incit- 
ing the Indians to hostilities against the Americans, British agents 
Supplied them with arms and ammunition as means of retaining 
their friendship. When more than 60 American soldiers were killed 
and 100 wounded in a surprise attack on Gov. William Henry 
Harrison’s frontier army by the Indians at Tippecanoe (Nov. 7, 
1811), westerners blamed the British and raised the cry that only 
by expelling the British from Canada could the frontier enjoy se- 
curity, In the south, especially in Georgia and Tennessee, the “war 
hawks” expected to utilize war with England to wrest Florida from 
England’s ally, Spain. The importance of this frontier expansionist 
urge as a motive for war is problematical. At most, it was second- 
ary to the maritime grievances. The western desire for Canada, 
however, must be coupled with the rankling of the impressment 
que to explain why the war went on after news of the repeal of 
Soros in council reached America. 
aft ilitary and Naval Events.—The congress that declared war 
x €r a seven-month debate had done little to strengthen the army 
Shien or to supply the treasury with funds, and the United 
n ds entered the war inexcusably ill prepared. The chief feature 
x € war was expected to be the invasion of Canada, yet the US. 
government had failed to ensure control of Lakes Erie, Ontario 


and Champlain. Because of the British command of Lake Erie, the 
frontier post of Detroit (with an army of 2,000 men) was sur- 
rendered by Brig. Gen. William Hull to the British under Maj. Gen. 
Isaac Brock in the second month of the war. A few weeks later, 
attempts to invade Canada on the Niagara frontier and via Lake 
Champlain were complete fiascoes. Meanwhile, Commodore Isaac 
Hull (g.v.) put to sea in command of the "Constitution" (q.v.) 
and on Aug. 19 captured the British frigate "Guerriére," The year 
1813, though marked by many failures, brought two notable suc- 
cesses to American arms in the northern theatre: the destruction of 
the British squadron on Lake Erie by Master Commandant Oliver 
Hazard Perry's fleet (Sept. 10, 1813) and the ensuing victory of 
Brig. Gen. William Henry Harrison's army over Brig. Gen. Henry 
A. Procter's British and Indians at the battle of the Thames on 
Oct. 5, 1813. 

By the summer of 1814 the United States at last had a well- 
trained army in the Niagara region, commanded by competent of- 
ficers (Maj. Gen. Jacob Brown and Brig. Gen. Winfield Scott), but 
this advantage was counterbalanced by the arrival in Canada of 
veteran British regiments, released from service in Europe by the 
defeat and first exile of Napoleon. The hard-fought battles of 
Chippawa (July 5, 1814) and Lundy’s Lane (July 25, 1814) re- 
stored American military prestige but accomplished little else. 
Another American naval victory, this time on Lake Champlain 
(Sept. 11, 1814), saved New York from a projected invasion via 
the Hudson valley. Elsewhere the British took the offensive. De- 
spite the American recapture of Detroit, British forces held 
Michilimackinac, controlled access to Lake Michigan and occupied 
the Mississippi river as far south as northern Illinois. An amphib- 
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ious British force ravaged the shores of Chesapeake bay and 
burned the public buildings in Washington, D.C. (in retaliation for 
similar American acts at Toronto), but was repulsed at Baltimore. 
It was during the attack on Baltimore that Francis Scott Key 
(g.v.) composed “The Star-Spangled Banner,” now the U.S. na- 
tional anthem. Another British army under Lieut. Gen. Sir Ed- 
ward Pakenham landed near the mouth of the Mississippi river, 
but on Jan. 8, 1815, was defeated with heavy losses in the battle of 
New Orleans by the defenders under Maj. Gen. Andrew Jackson. 

Meanwhile, U.S. frigates, sloops of war and privateers had in- 
flicted heavy damage on British commerce and had won great ac- 
claim by their victories in a large majority of duels with British 
naval vessels of similar ratings. Their victories, salutary to Amer- 
ican morale, failed to disturb Britain’s control of the sea through 
its vastly superior navy. Before the war ended, most U.S. naval 
vessels were captured or shut up in port, and the commercial 
blockade of the American coasts was complete. 

Peace Negotiations.—On Dec. 24, 1814, two weeks before the 
battle of New Orleans, a treaty of peace had been signed at Ghent, 
Belg., where British and American commissioners had met in Au- 
gust as an indirect consequence of an offer of mediation by Tsar 
Alexander of Russia. The United States had fared so badly in the 
war that it was in no position to ask cessions of territory and finally 
dropped even its demand for the abandonment of impressment. It 
proposed merely a return to the situation before the war (status 
quo ante bellum). The British, on the other hand, came to Ghent 
with formidable demands—a permanent Indian reservation in the 
northwest, retention of several forts on U.S. soil and cessions of 
territory in Maine, in New York and between Lake Superior and 
the upper Mississippi. The Americans refused all these demands, 
and their position was strengthened by news of British defeats at 
Baltimore and on Lake Champlain, and by the advice given to the 
British government by the duke of Wellington, who argued that 
territorial exactions were not warranted by the military situation. 
The British, consequently, accepted the U.S. proposal for restora- 
tion of the prewar situation, with certain provisions in behalf of 
Indian tribes who had helped the British. 

Though the treaty fulfilled not one of the U.S. objectives in the 
war, it received unanimous approval of the senate on Feb. 16, 1815, 
and was joyously hailed by the public. It headed off a potentially 
separatist movement in New England, where both the war and the 
commercial restrictions which preceded it had been extremely un- 
popular, New England opposition culminated in the Hartford 
convention (Dec. 1814-Jan. 1815). This gathering, in spite of 
some secessionist talk, went no further than to propose certain 
amendments to the constitution, and, with the coming of the news 
of peace, the convention and its proposals were quickly forgotten. 
Though the United States gained none of its avowed aims in the 
war, popular mythology soon converted defeat into victory. This 
process was facilitated by several circumstances: the series of 
military successes in the war's closing months left a taste of vic- 
tory; the end of the war in Europe brought an end also to the 
issues of impressment and paper blockades; finally, the war did 
actually subdue Indian resistance, since Tecumseh died in the 
battle of the Thames and the Creek confederacy in the south was 
crushed by Andrew Jackson in 1814. Indirectly, this Creek war 
paved the way for the acquisition of Florida in 1819. The war 
also marked the end of a period of American dependence on Eu- 
rope and gave a stimulus to the sense of nationality in the United 
States. 

See also UNITED STATES (or AMERICA) : History; and references 
under “War of 1812" in the Index. 
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WARRANT, in law, indicates an authority in Writing en, 
powering a person to do an act or to execute an office, The 
is applied to a great variety of documents of very different king, 

Judicial and Quasi-Judicial Warrants.—The two most jp. 
portant types of judicial warrants are the arrest warrant and thy 
search warrant. The development of restrictions on the issuang 
of warrants affecting personal liberty or privacy constitutes an in 
portant chapter in the constitutional history of both England qj 
the United States. Arbitrary arrests and detention were frequay 
during the Tudor and Stuart reigns. These practices were jy 
plored by Parliament in the Petition of Right (1628), which » 
serted that the king's subjects had been detained by the king 
“special command" and "without any cause shewed.” Qn th 
abolition of the Star Chamber in 1641, it was enacted (16 Car] 
c. 10) that any person imprisoned by the king or the Privy Com 
cil is entitled to the writ of habeas corpus, and the courts may lod 
into the legality of the detention. The Habeas Corpus Ad 
1679 (31 Car. II, c. 29) established the modern procedures relat 
ing to the issuance of the writ. Until 1763, however, there su. 
vived a practice by which a secretary of state issued warrants t 
arrest individuals for state offenses and to search or seize th 
books and papers of the accused. The latter practice was declare] 
illegal by Lord Camden in the famous case of Entick v. Carrin 
ton (19 How. St. Tr. 1030) on the ground that a secretary of statt 
as such lacks the authority of a magistrate to issue a warrant 
Equally important were the cases of Leach v. Money (19 How. & 
Tr. 1001) and Wilkes v. Wood (19 How. St. Tr. 1153), which dè 
clared the illegality of “general” warrants; j.e., warrants that d 
not specify the name of the person to be arrested, the place tobt 
searched, or the goods to be seized. The uses of general warrants 
and writs of assistance were among the abuses complained of by 
the American colonists in the Revolutionary War. The matte 
was among the grievances listed in the Declaration of Indeper 
dence (1776), and the North Carolina constitution of the sam 
year prohibited the issuance of general warrants by state officers 
The 4th Amendment to the U.S. Constitution forbids unreasor 
able searches and seizures and prohibits the issuance of any wit 
rant “but upon probable cause, supported by oath or affirmation 
and particularly describing the place to be searched, and the pt 
sons or things to be seized.” Though this amendment is only! 
limitation on the powers of the federal government, similar prè 
visions, some of nearly identical language, are to be found in th 
state constitutions. Moreover, since the decision of Wolf Y 
Colorado by the U.S. Supreme Court in 1949 (338 U.S. 25), th 
14th Amendment to the U.S. Constitution has been understood! 
impose at least some restrictions on state authority similar W 
those contained in the 4th Amendment. 

Arrest Warrants —A warrant is necessary to the legality of tt 
arrest except in situations in which arrest without warrant is 1 
ognized by the common law or by valid statutory provisions. 
the common law both private persons and peace officers wert 
authorized to arrest without a warrant any person observed com: 
mitting a breach of the peace. A private person who arrested 0 
reasonably suspected of having committed treason or felony acl 
at his peril, for the arrest was justified only if such an offense 
actually occurred. The peace officer’s powers in this respect wet 
somewhat broader: the arrest for treason or felony was just! i 
if the officer reasonably believed the offense had been committe 
and that the person arrested was the guilty party. The tendent) 

B "cni yt 
of modern U.S. legislation is to expand the arrest powers of Pe! 
officers. U.S. statutes, for example, commonly permit the 0 
to arrest without warrant any person committing a misdemea 
in his presence, whether or not the offense constitutes @ brett 
of the peace. This and other statutory innovations have EC 
ally been upheld as valid by the courts; In England a success 
of parliamentary enactments defines particular situations in W i 
arrests without warrant may be made. Thus, the Army Act, 19% 
(3 & 4 Eliz. II, c. 18, s. 186), directs “an officer or soldier or 9. 
person" to arrest one reasonably suspected to be a deserter 
the military forces, if a constable is not available. ‘th 

Although by far the greater number of arrests are effected V 
out warrant, warrants are required to validate arrests in * 
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nificant number of situations. Officials authorized to issue war- 
yants are ordinarily judges or other functionaries acting in a 
quasi-judicial capacity, including justices of the peace, U.S. com- 
missioners, and certain officers of municipal corporations. A sim- 
ilar power has occasionally been conferred on administrative offi- 
cials, the outstanding instance of which is that granted to the U.S. 
Immigration and Naturalization Service for the arrest of aliens. 
Under the traditional laws of parliamentary privilege a power to is- 
sue warrants for breach of privilege resides in the speaker of a legis- 
lative assembly or the president of a senate. In the ordinary 
case the warrant issues at the behest of a complainant who ac- 
companies his complaint with an affidavit setting forth facts suf- 
ficient to satisfy a “reasonably discreet and prudent man” that 
there is probable cause to believe an offense has been committed 
and the person accused is the guilty party (Stacey v. Emery, 97 
U.S. 642, 645). Under the law of most U.S. jurisdictions the facts 
stated in the affidavit must be sworn to as within the direct knowl- 
edge of the affiant, Hearsay and facts stated on information and 
belief are generally not sufficient basis for a finding of probable 
cause, although recent authority has tended to relax this require- 
ment, Frequently warrants are issued for the arrest of persons 
charged with crime by indictment; the finding of the grand jury 
in returning the indictment is treated as satisfying the “probable 
cause” requirement. The warrant must identify the person to be 
arrested. In the event that the name of the person is unknown, 
a fictitious name may be employed. In such cases, however, in- 
clusion in the warrant of other means of identification, such as a 
physical description of the person, is required. An arrest warrant 
may be served only by the person or a member of the class of 
persons to whom the warrant is addressed. The law of many U.S. 
states permits the warrant to be addressed to private persons as 
well as peace officers. At the common law a warrant could validly 
be served only within the geographical jurisdiction of the court 
or officer who issued the warrant. These restrictions have been 
considerably relaxed by modern legislation. By virtue of the 
Criminal Justice Act, 1925 (15 & 16 Geo. V, c. 86, s. 31 [3]), a 
warrant lawfully issued by a justice of the peace, charging an 
offense punishable summarily or on indictment, may be executed 
anywhere in England or Wales. Similarly, statutes of many U.S. 
states authorize the service of warrants throughout the state. It 
is usually held that the warrant must be in the possession of the 
officer at the time of the arrest, but there is no absolute require- 
ment that the warrant be exhibited before the arrest is made. The 
law requires strict compliance with the forms and requisites gov- 
erning the issuance of warrants. The legality of the warrant, and 
hence of the arrest, may be tested by a proceeding in habeas corpus 
Or in a civil suit for false imprisonment. In most jurisdictions, 
however, the officer serving an invalid warrant is protected from 
liability if, when he effected the arrest, he was unaware that the 
Warrant was invalid and its deficiency was not apparent on the 
face of the instrument. 

Search Warrants.—In the constitutional law of the United States 
Some searches and seizures are valid even though conducted with- 
out the authority of search warrants. It has long been understood 
that the person of one lawfully arrested may be searched for 
Weapons that might assist in his escape and for evidence of crime 
that might otherwise be destroyed. Some decisions of the U.S. 
Supreme Court and state courts have expanded the concept of 
valid “search incident to arrest” to include the premises under 
the control of the arrested person. A few of these holdings have 
defined the area of permissible search in such broad terms as 
Seriously to modify the general requirement that search of a 
Premises be conducted under the authority of a valid search war- 
tant (Harris v, U.S., 331 U.S. 145). The issuance of search 
Warrants is governed by many of the same limitations surrounding 
Warrants of arrest, ‘The description of the property to be seized 
or of the place to be searched must be so particular that the officer 
charged with execution of the warrant will be left no discretion 
Tespecting these matters. Statutes ordinarily define the types 
of property subject to seizure under the authority of a warrant, 
and many of the laws narrowly restrict these categories to such 
Objects as stolen property, weapons, and gambling equipment. 
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Cases in the federal courts have suggested that there are also con- 
stitutional limitations on the kinds of property subject to seizure 
that may not be transgressed by legislative authority. Thus, it has 
been held that property subject to seizure, even under the author- 
ity of a validly issued search warrant, is restricted to such cate- 
gories as the fruits of crime including stolen goods, the instru- 
mentalities of crime including weapons, and contraband prop- 
erty or other property possession of which is a crime. Private 
papers that do not fall within any of these categories are regarded 
as “merely evidentiary” and may not be seized even though they 
may contain admissions or confessions of crime (Gouled v. U.S., 
225 U.S. 302). A warrant validly issued may be rendered void 
by undue delay in its execution. Ordinarily the search must be 
conducted in the daytime, but a search at night may be justified 
when there is evidence that the persons or property to be searched 
for and seized will be present on the premises only at night. An 
officer acting under the authority of a valid warrant is justified 
in the use of force to overcome resistance to the conduct of the 
search or the seizure of the property specified in the warrant. 

Strict compliance with the statutory and constitutional requi- 
sites of a valid search warrant is enforced. An invalid search 
may render the participating officers liable in a suit for trespass, 
and in some jurisdictions such police behaviour is made criminal. 
In addition to these sanctions, all U.S. courts, state and federal, 
are required to exclude from criminal proceedings any evidence 
obtained as a result of an unreasonable search and seizure. The 
so-called exclusionary rule, which previously had been applied in 
the federal courts and those of only about one-half of the states, 
was made applicable to all U.S. courts by the 1961 decision of the 
U.S. Supreme Court in Mapp v. Ohio, 367 U.S. 643. The exclu- 
sionary rule is not recognized by most other advanced legal sys- 
tems; but in many countries the trial judge may, in his discretion, 
deny admission to evidence that was obtained by clearly unlawful 
methods. 

Other Judicial Warrants —Brief reference may be made to other 
judicial warrants. The escape warrant is issued for the recapture 
of prisoners who have escaped from custody. The warrant of 
commitment (sometimes called a mittimus) is the process by 
which a court directs a ministerial officer to incarcerate a prisoner 
either before or after trial. The federal bankruptcy law, as 
amended in 1938, authorizes the court during the pendency of 
bankruptcy proceedings to issue a warrant to bring the bankrupt 
before the court for examination when there is reasonable ground 
to believe that he is about to leave the jurisdiction or has evaded 
service or disobeyed a subpoena of the court. In England judicial 
or quasi-judicial warrants are employed in a few matters of civil 
concern; ¢.g., warrant to arrest a ship in an admiralty action in 
rem. 

Other Warrants.—In England before the royal prerogative 
was sufficiently defined and limited, a great many executive acts 
were authorized by royal warrant (per speciale mandatum regis) 
that now either depend on statute or are dealt with by depart- 
ments of state without the need of recourse to the personal author- 
ity of the sovereign. There is hardly any exercise of royal will that 
does not depend on the issue of a warrant attended with the 
strictest formalities designed to secure the responsibility of some 
minister for it, an illustration of the constitutional principle that 
“the King cannot act alone.” Warrants are employed in modern 
English financial and commercial practice. Payment out of the 
Treasury is generally made upon warrant. Payment of dividends 
by trading corporations is generally made by means of dividend 
warrants. Mercantile warrants are instruments giving a right to 
the delivery of goods, generally those deposited at a dock or ware- 
house, and by mercantile custom regarded as documents of title 
to goods. 

Instruments described as warrants are employed in the United 
States to perform a wide range of administrative, financial, and 
commercial functions. Thus, warrants issued by courts or ad- 
ministrative officials are frequently employed in the exercise of 
governmental revenue powers. A tax warrant provides authority 
to collect taxes or special assessments. One variant of the tax 
warrant is that that is sometimes employed to collect taxes from 
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persons who have moved from the taxing district after the prop- 
erty subject to taxation has been assessed but before payment of 
taxes has been made. U.S. statutes typically provide that dis- 
bursement of funds from the treasury of any governmental unit 
be effected pursuant to a warrant or draft signed by the officer 
empowered to authorize disbursements. In many jurisdictions a 
governmental unit needing funds to perform its functions or to 
meet its current obligations or liabilities may issue tax anticipation 
warrants drawn on taxes to be collected in the future. Such a 
warrant is, in effect, an order or draft and, like a check, may be 
accepted as a conditional payment of the issuer’s obligations. Is- 
suance of such instruments ordinarily is closely regulated by 
statutory provisions. Land warrants are transferable certificates 
issued by the government entitling the holder to a specific tract of 
public land. Documents sometimes called warrants perform a 
range of functions in the financial operation of private corpora- 
tions. A warrant of attorney is a writing addressed to one or more 
attorneys authorizing them to appear in court in behalf of the 
person who gave the warrant and confess judgment in favour of 
some particular person named in the warrant. They are com- 
monly used to facilitate the collection of negotiable instruments, 
and such a provision authorizing the confession of judgment on the 
note is commonly appended to the negotiable instrument. Some 
states by statute prohibit judgments by such confession. 
Warrants of a very different character from those just noted are 
those ordinarily issued by the governor of a U.S. state. Orders by 
the governor directing the execution of a convicted offender are 
known as death warrants. In some states their issuance is a pre- 
requisite to the execution of the death sentence; in others the 
pronouncement of the sentence of death in open court is sufficient 
authority for the execution. Warrants are also issued as part of 
the procedure of extradition or interstate rendition of fugitives 
from justice. Upon receipt of a proper demand for arrest and 
return of a fugitive by the executive authority of another state, 
the governor, should he decide to comply with the demand, issues 
a warrant for the arrest of the person sought to be extradited. The 
arrested party before being returned to the demanding state may 
test the validity of his arrest and the legality of his extradition by 
instituting a habeas corpus proceeding in the courts of the state 
in which the extradition warrant was issued. 
See also ARREST; HABEAS CORPUS. (F. A. A.) 
WARRAU (Gvanav), nomadic South American Indians (of 
Macro-Chibchan language) who in modern times have inhabited 
the swampy Orinoco River Delta in Venezuela and eastward to 
the Pomeroon River of British Guiana. The tribe was estimated 
to number about 8,000 in the 1960s. They subsist mainly by 
fishing, hunting, and gathering wild plant foods. The native 
Mauritia palm is particularly important, providing sap for a 
fermented drink, a nutritious pith, fruit, and fibre for hammocks 
and clothing. The Warrau are not ignorant of agriculture, how- 
ever, for in the drier areas plantains, sugarcane, watermelons, 
manioc, and chili peppers are cultivated. Villages are comprised 
of a few simple lean-tos or beehive-shaped thatch huts, and in 
excessively swampy areas the whole village may be erected over a 
platform of logs covered with clay. The villages are matrilocal; 
a male, upon marrying, leaves his parents to live in the village 
of his wife. 
Many customs of magic, religion, and ceremony common to 
the Warrau are also widespread among other South American 
tribes. The custom of the couvade (q.v.) is one of the more 
interesting; after a child is born, the father is restricted in his diet 
and activities for even a longer period than the mother. Religion 
consists of simple shamanism (the curing of illnesses, prediction 
of the future, and interpretation of dreams by a man who is be- 
lieved to control spirits; see SHAMANISM), and also of a priest- 
temple-idol cult for the worship of a supreme creator-god called 
Grandfather. This latter kind of ceremonialism is common to the 
developed agricultural chiefdoms of the Caribbean area but is 
not ordinarily found among hunting-gathering nomads, and its 
presence among the Warrau has led to speculation about their 
earlier cultural status. Modern authorities believe the Warrau 
once lived to the north or west as an agricultural chiefdom, but 
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on being pushed into the delta region they were unable to maintain 
their original culture except for a few elements such as the temple 
cult. 

See also GUIANA, FRENCH; GUYANA; SURINAM. 

BIBLIOGRAPHY.— J. H. Steward and L. C. Faron, Native Peoples jj 
South America, ch. 14 (1959) ; P. Kirchoff, “The Warrau,” in J, g 
Steward (ed.), Handbook of South American Indians, vol, 3 (1948); 
M. Layrisse, Z. Layrisse, and J. Wilbert, “Blood Group Antigen Studis 
of Four Chibchan Tribes,” Amer. Anthrop., vol. 65 CEOD on 
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WARREN, EARL (1891- ), 14th chief justice of th 
United States, is probably best known for his 1954 opinion declar. 
ing racial segregation in the public schools unconstitutional. Bom 
on March 19, 1891, in Los Angeles, Calif., and raised in Bakers. 
field, he was educated at the University of California, Berkeley 
(B.L., 1912; J.D. 1914). He served successively as clerk fora 
state legislative committee (1919), deputy city attorney for Oak 
land (1919-20), deputy district attorney (1920-25) and district 
attorney (1925-39) for Alameda County, and attorney general of 
California (1939—43). Elected governor of his native state for 
three terms (1943-53), Warren received wide popular support from 
both parties. Only once—in 1948 when he was the Republica 
candidate for vice-president—did he ever lose an election. He was 
named chief justice by Pres. Dwight D. Eisenhower in 1953, 

In 1954 Warren spoke for a unanimous court in the school 
segregation cases (Brown v. Board of Education, 347 U.S. 483). 
“In the field of public education," Warren stated, “the doctrine 
of ‘separate but equal’ has no place. Separate educational facili- 
ties are inherently unequal.” Other notable opinions by Warren 
included: Reynolds v. Sims (377 U.S. 533, 1964), the so-called 
one man, one vote decision, holding that representation in state 
legislatures must be apportioned on the basis of population; U.S.v. 
Harriss (347 U.S. 612, 1954), sustaining the constitutionality of 
the Federal Lobbying Act; Quinn v. U.S. (349 U.S. 155, 1955) and 
Watkins v. U.S. (354 U.S. 178, 1957), protecting the rights of wit 
nesses before congressional investigating committees; Pennsy 
vania v. Nelson (350 U.S. 497, 1956), barring enforcement of stale 
sedition laws that duplicate federal legislation on the same subject; 
and Trop v. Dulles (356 U.S. 86, 1958), invalidating a federd 
statute revoking the citizenship of military deserters. 

Although voting often in support of government (e.g., antitrust) 
regulation in the economic area, Warren also showed a mark 


sensitivity to claims of governmental infringement of civil liberties. — 


Accused by some of a disregard for precedent and a proneness t 


sweeping liberal judgments, he was widely hailed as a courageous — 


leader seeking to adapt legal rules to modern conditions in the light 
of moral considerations. 
See Henry M. Christman (ed.), The Public Papers of Chief Justia 
Earl Warren (1959). (E. E. 
WARREN, JOSEPH (1741-1775), soldier and patriot leader 
of the American Revolution, was born at Roxbury, Mass, (? 
May 30 (old style), 1741. He graduated from Harvard College M 


1759, studied medicine at Boston, and soon acquired a high repute - 


tion in his profession. The passage of the Stamp Act in 1763 


aroused his patriotic sympathies and brought him into close associ: | 


tion with other prominent Whigs in Massachusetts. His fiery 0% 
tion in 1772 on the anniversary of the “Boston Massacre” brough 
him to the fore as a leader of the popular party. He helped prepat? 
the "Suffolk Resolves,” which were adopted by a convention in Su 
folk County, Mass., on Sept. 9, 1774, and endorsed by the Conti 
nental Congress in Philadelphia after being carried there by P? 

Revere. These resolves denounced as unconstitutional the coercivè 
measures that the British Parliament had passed after the Boston 
Tea Party, advised the people of Massachusetts to arm themselvé 
and form their own militia, and recommended the adoption ? 
strong economic measures against Great Britain. 

Warren was a member of the first three provincial congress 
held in Massachusetts (1774-75), president of the third, and an 
active member of the Committee of Public Safety. On June ^ 
1775, he was chosen a major general, but three days later, pro 


ably before his commission was made out, he took part as a volur - 


teer in the Battle of Bunker Hill (Breed's Hill), where 


he wa 
killed by enemy fire. (B. Kx) 
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WARREN, ROBERT PENN (1905- —), U.S. writer 
best known for his novels, was born in Guthrie, Ky., on April 24, 
1905. In 1921 he entered Vanderbilt university in Nashville, 
Tenn., intending to study science, but after meeting Donald David- 
son and John Crowe Ransom he turned to literary studies, joining 
the group of poets called the “Fugitives.” Later he was associated 
with the “Agrarians,” being one of the contributors to their PIU 
Take My Stand (1930). 

Warren graduated from Vanderbilt in 1925, took an M.A. at the 
University of California, Berkeley, in 1927, did further graduate 
study at Yale, 1927-28, and took a bachelor of literature in 1930 
at Oxford, where he was a Rhodes scholar. From 1930 to 1957 he 
taught at Southwestern college at Memphis, Tenn., Vanderbilt 
university, Louisiana State university, Baton Rouge, the Univer- 
sity of Minnesota, Minneapolis, and Yale university. With Cleanth 
Brooks he edited the influential Southern Review (1935-42) and 
several widely used textbooks (including Understanding Poetry). 

Warren’s poetry includes Selected Poems, 1923-1943 (1944), 
Brother to Dragons (1953) and Promises (1957; Pulitzer prize for 
poetry, 1958). The Circus in the Attic (1948) is a collection of 
short stories. His novels include Night Rider (1939), At Heaven's 
Gate (1943), All the King’s Men (1946; Pulitzer prize for fiction, 
1947), World Enough and Time (1950), Band of Angels (1955) 
and The Cave (1959). He collected some of his critical pieces in 
Selected Essays (1958). In most of Warren’s work, whether in 
verse or prose, there are vigorous handling of southern subject 
matter, technical virtuosity, symbolical intensity and a religious 
attitude that might be called neo-Calvinistic. (R. St.) 

WARREN, a city of Ohio, U.S., on the Mahoning river 15 mi. 
N.W. of Youngstown; the seat of Trumbull county. The popula- 
tion in 1960 was 59,648. (For comparative population figures see 
table in Onto: Population.) Warren is a central city of the 
Youngstown-Warren standard metropolitan statistical area (see 
Youncstown). It was founded in 1799 by Ephraim Quinby of 
Washington, Pa., a stockholder in the Connecticut Land com- 
pany, which in 1795 had purchased from the state of Connecticut, 
or $1,200,000, about 3,000,000 ac. of land in that portion of the 
present state of Ohio retained by Connecticut when it ceded its 
western lands to the federal government in 1786—an area known 
istorically as the Western Reserve. For $1,625 Quinby pur- 
chased 441 ac. from the company and founded the settlement 
Which he named for Moses Warren, a surveyor for the company. 
n 1800, upon the organization of Ohio territory, the entire West- 
em Reserve was attached to it, as Trumbull county, and in 1803 
Warren became the county seat. (The modern Trumbull county 
is greatly reduced in area, several other counties having been 
formed subsequently.) Warren was incorporated as a village in 
834 and as a city in 1869. It became a port in 1840 upon com- 
pletion of the Pennsylvania and Ohio canal from Pittsburgh to 
Akron (where it connected with the Ohio and Erie canal); the 
canal was used until the mid-1850s, by which time it was replaced 
y railroads. Modern transportation facilities also include the 
Ohio turnpike and the Youngstown municipal airport, both of 
which are within 9 mi. 

Iron, steel and electrical products are leading industries. W. D. 
and J. W. Packard produced early electric lamps and the Packard 
automobile there. Packard Music hall in the city is a centre of 
culture and entertainment. Dana’s Musical institute, founded in 

arren in 1869, was moved to Youngstown and became a part of 

oungstown university in 1941. (N. W. Ap.) 

an ARRINGTON, a market town, municipal (1847), county 

Parliamentary borough of Lancashire, Eng., 18 mi. W.S.W. of 
eee on the north bank of the Mersey and the Manchester 
SE as Pop. (1961) 75,964. Wilderspool, south of War- 
mmes WAS a Walled town of the Romans. In the Domesday 
EA the Warrington hundred consisted of nearly ten hides of 
ee Covered several parishes. The manor and hundred were 
ee 5 to Paganus de Vilars, the first lord of Warrington. Wil- 
fesk suem obtained the first royal charter to hold a fair in 
Wa or nearly 700 years the town has had two weekly markets, 
ith Wo annual fairs held in July and November. Hermit friars 

€ order of St. Augustine established a friary there toward the 
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end of the 13th century. Warrington declared for the king during 
the Civil War but surrendered in 1643. In 1648 the Scots under 
the duke of Hamilton surrendered to Cromwell in the town. In 
1651 the Scottish army, commanded by King Charles II, was de- 
feated at Warrington bridge. A grammar school, established by 
Sir Thomas Boteler in 1526, was controlled by the local education 
authority after 1933 and new premises were opened in 1940. A 
bluecoat school was founded in 1665. The Warrington academy 
was established in 1757 to provide education for dissenters who 
were debarred from entry to established universities. Its tutors 
included Joseph Priestley (g.v.) and John Aiken, Warrington 
circulating library, founded in 1760, formed the nucleus of the 
Warrington municipal library founded in 1848; it was the first 
English library supported by local rates. Bank park, purchased 
by the corporation in 1872, surrounds Bank hall, an 18th-century 
building now the town hall. St. Elphin's church (Decorated style) 
has a lofty central tower and spire and the crypt of a much earlier 
church beneath the chancel. 

Warrington manufactures iron, steel, metal and’ wire products, 
leather and cotton goods, paper products, chemicals, soap, gas 
stoves and fork trucks. It has engineering works and breweries. 

WARSAW wojewodztwo, the largest province in Poland. It 
has an area of 11,340 sq.mi. (29,370 sq.km.) and a population 
(1960 census) of 2,314,930, with a density of 204 persons per 
square mile (79 per square kilometre), The province lies on the 
European plain and comprises Mazovia and parts of Podlasie. 
The characteristic feature of this region is its geological basin 
structure, conditioned by the system of rivers. The postglacial 
soils are poor and large areas are sandy. The wooded areas have 
been much cleared and now cover about 1896 of the total. The 
population is mainly employed in agriculture, and arable, pasture, 
and orchard land covers about 72% of the area. 

The province is poor in raw materials, so that the development 
of industry has been conditioned by the needs of the capital and 
the labour force available. The most developed industries are 
machine-building and metalworking (in Warsaw, Pruszkow, and 
elsewhere), food processing (Warsaw), and textiles (Zyrardow). 
Industry is centred mainly in the Warsaw region and along the 
Warsaw-Skierniewice railway line. An important exception is the 
huge refinery and chemical plant at Plock that started production 
in 1964, using the Soviet crude petroleum brought there by a 
3,000-mi.-long pipeline from Kuibyshev on the Volga. Other new 
projects include the building of a large electric power station and 
a paper-making factory in Ostroleka. 

The communications network of the province is insufficient for 
its needs, and the northeastern districts, though situated near the 
capital, are poorly populated and economically underdeveloped. 
The people of the northeastern area of the province inhabit the 
Kurpian Forest, once inaccessible and now much deforested, and 
have preserved their original folk culture. 

The urban population constitutes about 30% of the whole. The 
more important towns, besides Warsaw, include Plock (pop. 
[1960] 42,400), Pruszkow (37,000), Otwock (36,400), Siedlce 
(32,300), Zyrardow (29,500), and Wolomin (20,700). 

(T. K. W.) 

WARSAW (Warszawa), the capital of Poland, an autonomous 
administrative unit, the chief town of Warsaw wojewodztwo (prov- 
ince), and the seat of the Roman Catholic archbishop, the primate 
of Poland. Pop. (1960) 1,139,189. 

The city is situated on the Vistula (Wisla) River at the meeting 
place of two important routes: the east-west route across the 
European plains, which is now a sector of the longest railway 
route in the world (Lisbon to Vladivostok), and the route linking 
the Baltic Sea with southern Europe. It came into being near the 
centre of the Warsaw Basin, where a concentrated system of 
waterways formed an important junction of routes. 

The Old City (Stare Miasto) and Castle (Zamek) of the Polish 
kings were erected on the left bank of the Vistula, on a terrace 
rising about 360 ft. (110 m.) above sea level and 105 ft. (32 m.) 
above the river, which there has a breadth of 450 to 650 yd. (411- 
594 m.). The fine Old City and Castle were destroyed by the 
Germans during World War II, along with 85 % of all Warsaw's 
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WARSAW AS IT LOOKED BEFORE 1655 FROM THE PRAGA SUBURB ACROSS THE VISTULA RIVER; ON THE RIGHT Is THE 
OLD CITY, ON THE LEFT ARE THE PALACES OF THE MAGNATE FAMILIES (THE KONIECPOLSKIS, THE OSSOLINSKIS, 


AND THE RADZIWILLS). 


THIS PART OF WARSAW WAS PLUNDERED AND BURNED BY THE SWEDES IN 1655-56, 
BUILT LATER, IT WAS DESTROYED BY THE GERMANS DURING WORLD WAR II AND REBUILT AGAIN. 
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E. J. DAHLBERGH, FROM S. PUFENDORF, ''VON DEN THATEN CARL GUSTAVS KONIG IN SCHWEDEN" (1697) 


buildings. The Old City and the 14th-century Gothic Cathedral 
of St. John have been carefully restored since 1945. The rebuild- 
ing of the Castle was planned. North of the Old City lies the New 
City (Nowe Miasto), with the Gothic Church of Our Lady (1409), 
which was erected when Warsaw was already spreading beyond its 
14th-century Gothic walls. 

In the 16th century Warsaw began to extend southward from 
the Old City and Castle Square, where stands the Column of King 
Sigismund III Vasa, erected by his son in 1644, blown up by the 
Germans in 1944, and reerected in 1948, The new settlement was 
called Krakowskie Przedmiescie (Cracow Suburb) and that name 
was retained for the oldest Warsaw north-south thoroughfare. Re- 
built since World War II, it contains fine churches and palaces, of 
which the oldest is the Church of St. Anne (1454); originally 
Goric; this church was restored in Baroque and has a Classical 

acade, 

Three other notable churches of Cracow Boulevard are that 
of the Carmelites (1672), which is Baroque with a stone facade; 
the Church of the Order of Visitation (1761), with the most 
beautiful Rococo interior in Warsaw; and the Holy Cross Church 
(1757), containing the heart of Frédéric Chopin. Among the 
palaces of Cracow Boulevard the largest is that of the Council 
of Ministers, built by the Radziwill family in 1643 and rebuilt in 
Neoclassic style in 1818 as the seat of the king’s lieutenant 
(namiestnik). In front of it stands a replica, presented to War- 
saw by Copenhagen, of Bertel Thorvaldsen's statue of Prince 
Jozef A. Poniatowski (the original, which stood in Saxon Square, 
having been destroyed by the Germans during World War II). 

Farther on is a former 17th-century royal palace called 
Kazimierzowski (built by John Casimir), restored in 1740 in the 
Saxon Rococo style, and from 1818 the main building of the Uni- 
versity of Warsaw. There are also the fine Potocki Palace (1730), 
now occupied by the Ministry of Culture, and the Raczynski Pal- 
ace (1740), the seat of the Academy of Plastic Arts. At the south- 
ern end of Cracow Boulevard stands the Neoclassic Staszic Palace, 
built by Antonio Corazzi (1820-23), housing scientific institu- 
tions, in front of which stands the monument of Mikolaj Kopernik 
(Nicolaus Copernicus), the famous Polish astronomer, also by 

Thorvaldsen (1830). This monument, removed by the Germans, 
was rediscovered after 1945 and restored to its original position. 
In the same boulevard is the monument of Adam Mickiewicz, 
Poland's greatest poet, by Cyprian Godebski (1898). 

Nowy Swiat (New World) Street, with 18th- and early 19th- 
century houses in Neoclassic style, is the continuation of Cracow 
Boulevard. Farther south it becomes Ujazdow Avenue, Warsaw's 


Champs-Elysées, laid out in 1731, with. 19th-century residente 
now housing many embassies; there is also a new United State 
embassy, erected in 1963. 

At the end of the avenue stands Belweder (Belvedere) Palace 
Built in the 17th century, the palace was reconstructed in 18] 
in Classic style. The palace's garden is contiguous with the Lav 
ienki Park—the pride of Warsaw—formerly a royal hunt 
ground. 

In the middle of the park stands Lazienki Palace (1784-95), 
built by Stanislaw II Poniatowski, a masterpiece of Polish Chi 
sicism, with an open-air theatre. It contains a monument (1788) | 
to King John III Sobieski. A monument to Chopin (by Wadlr 
Szymanowski) in Ujazdow Avenue, destroyed by the Germans! 
1940, was recast and unveiled in May 1958. 

Parallel to Nowy Swiat Street and Ujazdow Avenue is Mars 
kowska (Marshal’s) Street, a central business thoroughfare with 
a new residential district, Constitution Square (1952), and the 
Palace of Culture and Science (1952-55). This palace, whit 
contains a congress hall for 3,000, museums, exhibition galleries 
two theatres, and a motion-picture theatre, is also the seat of tlt 
Polish Academy of Sciences. A gift of the U.S.S.R., it has i 
stories and is 757 ft. (231 m.) high, While the Cracow thorough 
fare, with its three successive names, looks almost exactly as i 
was before World War II, Marszalkowska' Street is modern - 
appearance, 

There are two main west-east thoroughfares. One is Jerusal 
Avenue, connecting the former suburb of Praga, on the right 9 
of the Vistula across the Poniatowski Bridge (1913), with ur 
main railway station. The other, farther north, is General Switt 
czewski Street (1949), connecting the centre of the city, by 4 ij 
a 200-yd. (183 m.) tunnel and the Slasko-Dabrowski (forie 
Kierbedz) Bridge, with Praga. In Jerusalem Avenue stands r 
National Museum, with galleries of Polish and other a 
pean paintings and collections of decorative art. It is the n 
important of Warsaw's 15 museums. At the point me j 
Jerusalem Avenue crosses Nowy Swiat stands the big building " 
the Central Committee of the Polish United Workers’ Pat 
(1948-51). ji 

Among other palaces are: the Primate's Palace, built in 1605? i 
rebuilt in Classic style; Krasinski Palace (1676-95); Warsi 
finest Baroque building; Ostrogski Palace (1595 and 1690), nd 
housing the Chopin Institute; and the former Treasury build! 
(1825), by Corazzi, now the town hall. There are 17 theat 
including the opera house, the Polish Theatre (1913), and Y 
National Theatre, the tradition of which dates back to 1765. T 
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Grand Theatre (1832), another work of Corazzi, with imposing 
Classic porticoes, was destroyed by the Germans in 1939, but was 
reconstructed, extended, and reopened in 1965. In 1964, in the 
Theatre Square, a beautiful monument, the work of Marian 
Konieczny, to the Heroes of Warsaw, 1939-45, was unveiled. 
Saxon Gardens ( 1725), in the city’s centre, are Warsaw’s oldest 
public gardens, adorned with sculptures. Contiguous to them is 
Saxon (now Victory) Square, with the Tomb of the Unknown Sol- 
dier (1923), In the middle of the former Jewish quarter of Mura- 
now stands the monument of the Heroes of the Ghetto (1947), 
commemorating the Jewish rising against the Nazis in 1943. Be- 
sides the university, Warsaw has a school of engineering or Poli- 
technika (1902), schools of commerce (1906), a school of agri- 
culture (1906), and academies of medicine, arts, and sciences. 

At Wilanow, in the southern outskirts of Warsaw, is the rural 
seat of John III Sobie: The castle is built in a fine Baroque 
style by Augusto Locci. After World War II a monument of 
Sobieski was moved there from Lwow (Lvov), now in the U.S.S.R, 
The Zoological Gardens (1928) are on the right bank of the Vis- 
tula. The city also has seven sports stadiums, including the Decen- 
nium Stadium (1955) for 80,000 spectators, built on the right 
bank, near Poniatowski Bridge. There are seven railway stations 
in the town, which is connected by six trunk lines with Vienna, 
Berlin, Danzig, Leningrad, Moscow, and Kiev. The airport of 
Okecie, 44 mi. south from the city’s centre, has direct permanent 
communications with ten European capitals and the seven biggest 
Polish cities, There is also a river port at Zeran. 

Warsaw’s industrial establishments suffered enormous destruc- 
tion in 1939-44, but postwar reconstruction and development 
changed the city into one of the important industrial centres of 
the country. There are foundries and steelworks, automobile, 
motorcycle, and tractor factories, electrical, pharmaceutical, and 
chemical industries, printing works, and factories for ready-made 
clothes and food products. The tailors and the famous Warsaw 
shoemakers, who, before World War II, had the most numerous of 
the several thousand small shops where articles were handmade, 
regained their importance after 1957. 

History.—Warsaw became a city at the turn of the 13th and 
14th centuries, It was protected by walls with two gates and a 
number of towers, and had a small castle, the seat of the local 
castellany, Warsaw was important as early as 1339, a papal tribu- 
nal being held there during a dispute between the Polish crown 
and the Teutonic Order, In the middle of the 14th century it 
became the capital of the duchy of Mazovia (Mazowsze). In 
1526 Warsaw, together with Mazovia, was incorporated under the 
Polish crown, In 1568 the first permanent bridge was built across 
the Vistula and the town became an important trade centre between 
Pol land and Lithuania. On March 16, 1596, by a decision of King 
Sigismund III, it became the capital of Poland and the royal seat. 
It had then 15,000 inhabitants. Numerous palaces and residences 
Were built and new fortifications erected. In 1655-56 the town 
was destroyed and burned by the Swedish army of Charles X 
Gustavus, but rapid reconstruction followed during the reign of 
Jo n III Sobieski (1674-96). In the first half of the 18th cen- 
tuyi it suffered economic losses, increased by pestilence during the 
War of the Polish Succession, Under the Saxon (Wettin) kings 
reconstruction was planned along the main wide thoroughfares 
Tunning south of the old town, The greatest development in many 
respects followed during the reign of Stanislaw II Poniatowski 
(1764-95), the last king of independent Poland, when planned 
pees were laid out, such as Zoliborz in the north, Ujazdow in 

aan the park of Lazienki. i pep 
5 nn citizens of Warsaw took an active part in the political life 
ee country, especially during the great reforms of the Four 
Ge Sejm which on May 3, 1791, voted the parliamentary 

lees In April 1794 the people of Warsaw, led by jen 

the » 1, a master shoemaker, he Iped the Polish gos 1 doni 

Gee Russian occupation and subsequently heroic o 

Nov n against the joint siege of Russians and PE en 

Sicred b of Praga was bred ae gie i 

1796-130 ‘ussian troops under Gen. 4n ieee 
6 Warsaw fell under Prussian occupation and the nu 


= 


229 


of inhabitants sank from 116,000 to 65,000. Liberated by Napo- 
leon, it became in 1807 the capital of the duchy of Warsaw and 
in 1815 the capital of the “Congress” kingdom of central Poland 
under the emperor of Russia as king of Poland. 

The period 1815-30 was one of growth and also of a notable in- 
dustrial development. Protesting against political oppression, 
Warsaw, on Noy. 29, 1830, gave the signal for an insurrection 
against the Russians and became the centre of the movement un- 
til its suppression by Field Marshal I, F. Paskevich, after the 
heroic defense of the city by Gen. Jozef Sowinski in the suburb of 
Wola (Sept. 6, 1831). The Russians built a fortress (1832-33) on 
the left bank of the Vistula directed against the city and serv- 
ing also as the state prison. Economic improvement began 
during the mid-19th century when railway connections with 
Cracow, Vienna, Berlin, and St. Petersburg were established. 
There was also an increase in trade with Russia. During 1860-62, 
however, Warsaw was again the scene of mass demonstrations 
against Russia, which were followed on Jan. 22, 1863, by another 
insurrection. In spite of the intense russification following the 
crushing of this insurrection, the city's economic and cultural life 
developed rapidly. In 1872it had 276,000 inhabitants. It became 
an important railway junction and intermediary for the trade be- 
tween Russia and the West. After 1875 the town was encircled 
by a belt of fortifications, blocks of flats were built, and a water 
supply and drainage system was planned and executed by an En- 
glishman, William Lindley. Its population rose in 1903 to 756,400. 
In 1905 Warsaw again witnessed a powerful revolutionary move- 
ment. Ten years later, on Aug. 5, 1915, during World War I, the 
Russians left the town taking with them the machinery from 
the factories. The German occupation that followed was a period 
of unemployment and misery. 

On Nov. 11, 1918, Warsaw became the capital of the restored 
Polish state, and government offices and scientific and cultural 
institutions were reinstated. In August 1920 Warsaw played an 
important part in holding back Soviet troops. and a decisive bat- 
tle was won at Radzymin, 10 mi. NE of the city. According to the 
1931 census 66.8% of Warsaw's 1,178,914 inhabitants were Roman 
Catholics, and 30.2% of the Jewish faith; 70.5% used Polish as 
their mother tongue while 28.4% were Viddish-speaking. Be- 
tween 1920 and 1939 the area of the Warsaw administrative unit 
rose from 46 sq.mi. to 54 sq.mi.; its popülation on the eve of World 
War II was estimated at 1,289,000. 

From the first day of World War II Warsaw was subject to air 


THE OLD SECTION OF WARSAW. STRUCTURE AT LEFT IS A BARBICAN, A PRO- 
TECTION TO THE GATEWAY OVER THE MOAT LEADING TO THE OLD WALLED 
CITY. SECTION OF THE WALL MAY BE SEEN AT CENTRE 
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bombing by the Germans. The damage of the first week increased As usual in Soviet propaganda moves, the Warsaw treaty beg 
to an appalling extent during the siege which began on Sept. 8, 1939. with a declaration of peaceful motives. The signatory Partis 
A week later Gen. Juliusz Rommel, the military commander of agreed, in accordance with the principles of the UN charter, t 
Warsaw, rejected the demand for capitulation. Stefan Starzynski, abstain from violence or the threat of violence in international. n | 
the mayor of Warsaw, became the soul of the resistance. The city lations. But the remilitarization of West Germany authored | 
was faithful to the motto of its coat of arms: Contemnit procellas the Paris agreements, according to Soviet pronouncements, pos 
(“Defies the storms”). On Sept. 28 Warsaw—without ammuni- a threat to the national security of peace-loving states and m 
tion, food, water, and light—capitulated. The Germans entered quired a defensive counteraction. A further indication of the fay | 
the city with Hitler on Oct. 1. During the Nazi occupation of that the Warsaw treaty was also a lever to enhance the bargain 
1939-44 German authorities persecuted the inhabitants and car- ing position of the U.S.S.R. in European diplomacy was the cy. 
tied tens of thousands of them to notorious camps such as that of cluding article of the treaty, which stipulated that the agreemey 
Oswiecim (Auschwitz). A closed ghetto was established (1940) would lapse when a general east-west collective-security pat 
and about 450,000 Jews were crowded there and then carried away should come into force. In July 1955, the U.S.S.R. proposed tl 
to extermination camps. On April 19, 1943, an uprising broke out dissolution of both NATO and the Warsaw Treaty organization 
in the ghetto; it was suppressed by the Germans after three weeks’ in favour of an all-European security system to include the Unite] 
struggle and the ghetto was erased from the earth. In 1940-44 States. 
Warsaw was the main centre of the Polish movement of resistance The rebellions in Poland and Hungary in 1956 both involved 
and a great number of clandestine newspapers appeared. In their nationalist hostility to the terms of the Warsaw treaty. Une | 
campaign against Polish culture the Nazis destroyed monuments and popular resentment against extensive Soviet interference i 
and closed theatres, libraries, and scientific institutions. Polish local affairs, together with the presence of many Russia 
On Aug. 1, 1944, when the Soviet armies were approaching War- advisers in Polish political and economic administration, came t 
saw, an uprising broke out in the town, and street fighting, carried a head under the leadership of the Polish Communist Wladyslaw 
on mostly by young boys and girls, lasted more than two months. Gomulka. As premier he secured the withdrawal of Soviet trop — 
About 100,000 persons were killed or murdered by SS troops and to the frontier and halted Polish uprisings as well. In Hungary: 
on Oct. 2 Gen. Tadeusz Bor-Komorowski, the Polish commander, similar widespread opposition to the presence of Russians fri - 
was forced to lay down his arms. A great part of the inhabitants into open revolt after the successful Polish example. The Hur 
were transported to camps in Germany, the remainder being ex- garian Communist Imre Nagy became premier, and also denouncel 
pelled from the town. The Germans then started the methodical the Warsaw treaty. Soviet leaders appeared willing to revise t 
destruction of the city. They blew up the ancient royal castle and Warsaw treaty with respect to the provision for Soviet garrison 
burned the palaces, churches, museums, libraries, and blocks of in satellite countries. But Nagy failed to halt continued violat 
flats. Praga, on the right bank of the river, was saved from com- Hungarian attacks on the retiring Soviet troops, which were thet 
plete destruction by being taken on Sept. 14 by Soviet troops. On reinforced and turned to crush the rebellion, thereafter remaining 
Jan. 17, 1945, the empty ruins of Warsaw were liberated by the in Hungary. 
Soviet army under Marshal K. K. Rokossowski, which included During its first ten years the Warsaw pact gave mutilated! 
some Polish units. The population rapidly flocked back to the status to Soviet leadership and military command in the blo. 
ruins to start a new life and large-scale reconstruction was begun. During the preliminary negotiations for the nuclear test-ban agree 
Warsaw’s area was increased to 172 sq.mi. (446 sqkm.). Between ment of 1963, Khrushchev attempted to link the proposal with? 
1945 and 1950 its population rose from 153,000 to 803,888. nonaggression treaty between the NATO and the Warsaw pu 
From Oct. 19 to 21, 1956, Warsaw was the theatre of yet an- nations. But the relations between the U.S.S.R. and the others 
other, and this time bloodless, upheaval, namely the return to power (Albania became only nominally a member) moved toward a cot 
of Wladyslaw Gomulka, a Communist and national leader. ventional alliance pattern rather than Soviet empire in the last 
See also references under “Warsaw” in the Index. years. of Khrushchev’s rule. After his ouster, a Warsaw pact 
BIBLIOGRAPHY —S. Dziewulski and H. Radziszewski, Warszawa meeting (Jan. 1965) issued a joint communiqué against the US: 
teres eee Worse Bauten aus der Zeit der sächsischen supported proposal for a NATO multilateral force; the Warsi! 
Vos (1924) ; A. Taüterbacho D archa one eee pact’s role as a counterweight to NATO seemed essentially u | 
Warszawa (1938) ; Duchess of Atholl, The Tragedy of Warsaw and Its changed under the new Soviet leaders. 
Documentation (1945) ; A. Bogustawski (ed.), Warsaw: Her Faith, Her See also ALLIANCE. (G, B. C 
Fight, Her Fate (1945) ; Eugeniusz Szwankowski, Warszawa, rozwój WARS OF YAHWEH (or tHe Log), BOOK OF THE, 
SERI CRY i Bride No (1952); D. Kobielski and T. Her- a document referred to by name in Num. 21 :14 and quoted in stt 
mahezyk (eds.), Warszawa. (1957). (E.St; K. SM) ceeding verses, probably a collection of war songs from eati 
WARSAW TREATY ORGANIZATION, the name usu- Israel which included hymns of victory (cf. similar literature? 
ally given to the unified military command established by the Ex 15:1-18, 21; Judg. 5) mocking songs (Num 21:27-30, p% 
U.S.S.R. and its satellite states in eastern Europe through the sibly another quotation from this work; cf. also Judg. 5:15b-17) 
signing of the Warsaw treaty on May 14, 1955. The treaty wasa curses (Judg. 5:23), and other types of literature recounting the 
20-year mutual-defense pact between the U.S.S.R., Albania, Bul- victories of Yahweh over his enemies. The Book of Jashar (g 
garia, Czechoslovakia, East Germany, Hungary, Poland and Ru- appears to have been a similar collection. Mention of such wo! 
mania, Marshal Ivan S. Konev, deputy defense minister of the by name is important bi it indicate biblical bool 
U.S.S.R., who had led the 2nd Ukrainian army against Germany e partly on : Stier cbe viue i i oral tt 
in 1943-45, became the commander of the unified forces. The  dition. iix 
agreement. provided not only for a unified military command but 3 sina «J. Peder 
also for the maintenance of Soviet army units on the territory of sang ss d Fr Hie o alte EE i HA) 
the other participating states. The U.S. government estimated WART: see SKIN DISEASES oF. í ) 
the Warsaw pact armies included about 6,000,000 men, made up WARTA, a river ‘of PSiaidiandstherchief right-bank afluent 
of between 175 and 225 Soviet divisions and 80 satellite divisions. of the Oder River. It rises on the Czestochowa-Cracow Plated 
The Warsaw treaty was one of the first steps’ taken by Nikita near Zawiercie, at 1,260 ft (384 m.) above sea level and fot 
S. Khrushchev and Nikolai A. Bulganin, after their assumption of across the whole western Polish Plain Its total length js 502 ™ 
power early in 1955, to strengthen the Soviet hold over the satel- (808 km.), and the area of its drainage basin is 20,737 sq 
lite area following the limited concessions of the preceding regime (53,710 sq.km.). In its upper course it ous northward, tur 
of Georgi M. Malenkov. The immediate occasion was the Paris near Kolo to the west. The Warta is navigable from Konin, 
agreement between the western powers to admit West Germany to brown-coal mining centre, to Kostrzyn, on the Oder, a distance ° 
the North Atlantic Treaty organization (q.v.), the formal induction 253 mi. (407 km.). Its banks are mostly low and "fat, its lowe 
of West Germany as a NATO member having occurred on May 9. course running through drained and cultivated lands. From ponh 
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the Warta is connected with the Notec, its right-bank tributary, by 
a canal. The lower Warta, the Notec, and the Bydgoszcz Canal 
form a waterway linking the Oder with the Vistula. (T. K. W.) 

WARTBURG, a castle in Thuringia, renowned in German 
history and legend. It stands on a steep hill southwest of Eisenach, 
overlooking that town from a height of 172 m. (564 ft.). The hill 
was fortified as early as A.D. 1080, when Louis the Springer (d. 
1123), of the House of the Ludowings (see THURINGIA), was 
prominent in the opposition to King Henry IV. The later Ludo- 
wings, landgraves of Thuringia from 1130 to 1247, exploited the 
Wartburg's position in their encroachment westward over Hesse. 
Hermann I (d. 1217) rebuilt the castle and made it the seat of a 
lively court frequented by vagrant poets and musicians, including 
Walther von der Vogelweide and Wolfram von Eschenbach 

qq.v.). 
; The character of Hermann's Wartburg was recalled, a generation 
or two later, in the poem known as the Süngerkrieg, in which poets 
compete in singing their rival patrons’ praises. Richard Wagner 
adapted the story for his Tannhäuser (1845). 

The Wartburg was taken by the House of Wettin (q.v.) in 1255. 
Some more building was done c. 1318. From 1485 the castle, 
with Eisenach, belonged to the Ernestine branch of the Wettins 
(see Saxon Ducuies, ERNESTINE). The elector Frederick III 
of Saxony sheltered Martin Luther in the Wartburg from May 
1521 to March 1522: Luther began his German version of the 
New Testament there, 

From 1741 the Wartburg belonged to the last Ernestine dukes 
of Saxe-Weimar-Eisenach. During the reign of Charles Augustus 
(q.v.), grand duke from 1815, the Wartburg Demonstration of 
Oct. 18-19, 1817, took place, This was a rally of delegates from 
Protestant universities to commemorate both the tercentenary of 
Luther’s 95 theses and the fourth anniversary of the Battle of 
Leipzig. Some liberal extremists seized the occasion of a cere- 
monial bonfire to burn a number of publications allegedly hostile 
to German nationalism, together with a corporal’s cane, a pigtail, 
and a corset. This event alarmed the governments of Europe. 
(See BurscHENSCHAFT.) 

Charles Alexander of Saxe-Weimar-Eisenach (1818-1901) was 
the chief sponsor of a great restoration of the Wartburg, which 
had decayed since Luther’s time. The castle includes the magnif- 
icent Romanesque palace of the landgraves. 

WARTON, JOSEPH (1722-1800), English critic and poet, 
who anticipated some of the critical tenets of Romanticism, was 
born at Dunsfold, Surrey, on April 22, 1722, the elder brother of 
Thomas Warton (q.v.). Their father, Thomas (16882-1745), 
Was vicar of Basingstoke, master of the grammar school there, 
and, from 1718 to 1728, professor of poetry at Oxford. Joseph 
was educated at his father's school, and then at Winchester (where 
he became a friend of William Collins, g.v.), and at Oriel College, 
Oxford. He took orders in 1744 and held various benefices but in 
1755 returned to Winchester as usher. In 1766 he was appointed 
headmaster, but he was a poor disciplinarian, and the boys mu- 
tinied three times during his reign. After the third insurrection, 
i 1793, he resigned and retired to Wickham, Hampshire, where 
m held a living until his death there on Feb. 23, 1800. He had 
1 made prebendary of London in 1782 and of Winchester in 


ü Though lacking Collins’ poetic gifts, Warton shared his impa- 
iia with some aspects of the poetry of his time, as is shown 
y The Enthusiast: or the Lover of Nature (1744). He described 
vu y revolutionary but poetically unimpressive Odes on Var- 
its Subjects (1746) as “an attempt to bring back Poetry into 
ene channel,” from which it had strayed by neglecting in- 
ace and imagination and by carrying too far “the fashion of 
son 5 FRU in verse.” This was followed in 1756 by the more rea- 

ih rst part of the Essay on the Writings and Genius of Pope. 
qus dh. the manuscript of the second part was completed by 
of co it did not appear until 1782. The complete work is an essay 
conten derabie scholarship, displaying a wide acquaintance with 
ua *mporary French as well as English criticism; it contains val- 
ans Systematic accounts of Pope’s work, with numerous general 

ical dicta, Its most striking feature in 1756 was its insistence 
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on the sublime and pathetic as the highest kind of poetry, and on 
the importance of originality and freedom from rules, Ethical, 
didactic, or satiric poetry, such as that of Pope, was of a second 
and inferior order, though not to be despised, since it was of use 
to mankind, 

While the Essay was not the revolutionary document it has 
sometimes been called, it is a significant pointer to the gradually 
changing climate of opinion that was to manifest itself in the 
Romantic revival, and Warton has not unjustly been labeled a 
“pre-Romantic”; he insisted on the “creative and glowing imagina- 
tion” as the hallmark of “pure poetry,” praised “poetical enthu- 
siasm,” and earlier wrote of Shakespeare’s Tempest as carrying 
“the romantic, the wonderful, and the wild, to the most pleasing 
extravagance.” But his influence can be exaggerated; he con- 
tinued to admire Pope and produced a competent edition of his 
Works (9 vol., 1797). He was a good classical scholar and in 1753 
published The Works of Virgil, with his own verse translations of 
the Eclogues and Georgics. A friend of Dr. Johnson (though they 
were never in complete sympathy) and a member of the Literary 
Club, he contributed 24 papers to The Adventurer in 1752-54; 
these included several on Shakespeare that have been described as 
signaling the coming change in critical methods, in concentrating 
on the characters. 

BIBLIOCRAPHY.—The Three Wartons: a Choice of Their Verse (1927), 
ed. by Eric Partridge. See also E. Gosse, Two Pioneers of Romanti- 
cism: Joseph and Thomas Warton (British Academy Warton lecture, 
1915); W. D. MacClintock, Joseph Warton's Essay on Pope (1933) ; 
D. N. Smith, Introduction to 18th-Century Essays on Shakespeare, 2nd 
ed. (1963). (R. P. C. M) 

WARTON, THOMAS (1728-1790), English literary histo- 
rian and poet laureate, author of the first history of English po- 
etry, did much to establish literary history as a scholarly discipline 
and to influence the taste of his age, particularly toward Roman- 
ticism, The younger brother of Joseph Warton (q.v.), he was 
born at Basingstoke on Jan. 9, 1728, and educated there and at 
Trinity College, Oxford, where he became a fellow in 1751. He 
was ordained in 1747 and held various livings but resided in col- 
lege for the whole of his life. An easy and convivial man, he was 
described by Boswell as “a writer of deserved eminence” who had 
“a love of mean company." 

Warton gained an early reputation as a poet and in his medita- 
tive blank verse poem The Pleasures of Melancholy (written 1745, 
published anonymously 1747) displayed the love of medieval and 
“romantic” themes that coloured so much of his later work as a 
critic. A heroic poem in praise of Oxford, The Triumph of Isis 
(1749), written in reply to an anti-Oxford satire by William 
Mason, increased his reputation and probably helped gain his fel- 
lowship. Warton also showed a pleasing gift for humorous verse. 
Most of his verse was written before he was 23, but his later work 
includes some tolerable sonnets and, after his appointment as poet 
laureate in 1785, the mandatory formal odes, as dreary as most of 
their kind. 

Warton is now most highly regarded as a scholar, and as a pio- 
neer of literary history. His interest in the Middle Ages began 
with architecture, and he became an authority on cathedrals and 
churches; but he early showed an interest in ballads and in medie- 
val English and Scottish poetry. The first important fruit of this 
enthusiasm was the Observations on the Faerie Queene of Spenser 
(1754; 2nd enlarged edition 1762), in which Warton, seeking to 
explain why, “in reading Spenser, if the critic is not satisfied, yet 
the reader is transported," emphasizes the force of Spenser's cre- 
ative imagination, “unassisted and unrestrained by . . - deliberate 
judgment." The chief importance of the Observations, however, 
is in Warton’s pioneering insistence on a historical approach to 
literature; his friend Samuel Johnson wrote, “you have shown to 
all who shall hereafter attempt the study of our ancient authors 
the way to success: by directing them to the perusal of the books 
which those authors had read.” The last section is a brief survey 
of English literature from Chaucer to the Restoration and pre- 
figures the work that was to occupy Warton, on and off, for the 
last 30 years of his life: the History of English Poetry from the 
Close of the Eleventh to the Commencement of the Eighteenth 


Century. 
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This had been planned perhaps as early as 1762; meanwhile, in 
June 1756, Warton had been elected professor of poetry at Oxford, 
a position he held for ten years. Volume i of the History was 
published in 1774 (revised edition 1775) ; volume ii, which includes 
three sections on Scottish poetry, appeared in 1778; and volume iii 
in 1781. Only 88 pages of volume iv were printed by 1790, and his 
survey did not go beyond the end of the 16th century. The his- 
tory is supplemented by dissertations on such topics as “The Origin 
of Romantic Fiction in Europe" and the drama, while a chapter 
on the authenticity of the Rowley poems of Thomas Chatterton 
(q.v.) was developed and published as a separate Enquiry in 1782. 

Warton's main work, apart from the Observations and the His- 
tory, is an excellent edition of Milton's Poems upon Several Oc- 
casions, published in 1785; in the same year he became poet 
laureate and was appointed Camden professor of history at Ox- 
ford. He died at Oxford on May 21, 1790, following a paralytic 
stroke. He is commemorated by the annual Warton lecture on 
poetry at the British Academy. 

BrsnrocRAPHY.—Warton's poems, collected in 1777, went into a 4th 
edition in 1789. A corrected edition (1791) contains a useful memoir 
by his friend Richard Mant. Later editions of his History include 
those by R. Price (1824) and W. C. Hazlitt (1871). His Correspon- 
dence with Thomas Percy was edited, with valuable introduction, by 
M. G. Robinson and L, Dennis (1951). See also the British Academy 
Warton lectures by W. P. Ker (Thomas Warton, 1911), and D. Nichol 
Smith (Warton's History of English Poetry, 1929) ; C. Rinaker, Thomas 
Warton (1916); R. Wellek, The Rise of English Literary History 
(1941). (R. P. C. M) 

WARTON, a village and parish in Lancashire, Eng., lies 7 mi, 
(11 km.) N of Lancaster. Pop. (1961) 1,769. It should be dis- 
tinguished from another Warton 9 mi. (14 km.) W of Preston. 

From about 1375 until 1823 Warton was the home of the branch 
of the Washington family from which sprang the first president of 
the United States. George Washington was descended from Law- 
rence Washington of Warton, who migrated to Northamptonshire 
about 1530. "The original house of the Washingtons no longer ex- 
ists, a complete rebuilding having taken place about 1780. On the 
15th-century tower of the parish church is carved a shield bearing 
the Washington arms, and in the graveyard is the tomb of the last 
of the Washingtons of Warton, who was also vicar, and his grand- 
mother. 

Of interest are the ruins of the 14th-century rectory. One rec- 
tor, George Neville, became bishop of Exeter in 1458 and arch- 
bishop of York in 1465. See also WaAsuiNGTON (Eng.). 

(R. S. F. 

WARWICK, EARLS OF. The English title of a at 
Warwick, created in 1088, has been held successively by descend- 
ants of Roger de Beaumont, of Beaumont-le-Roger in Normandy, 
by members of the Beauchamp, Dudley, and Rich families, and 
since 1759 by the Grevilles. 

HENRY (c. 1048-1119), younger son of Roger de Beaumont, was 
already castellan of Warwick Castle when William II created him 
earl of Warwick (1088), probably as a reward for his loyalty dur- 
ing the rebellion of Bishop Odo of Bayeux. He was also given the 
great midland estate of the English thegn Turchil of Arden (d. 
after 1086). His son Rocer (d. 1153), as a member of the power- 
ful Beaumont group headed by Waleran de Meulan (see BEAU- 
MONT) supported King Stephen in the civil war. Roger's first son 
WiLLiAM (d. 1184) died childless on crusade and was succeeded 
by his brother WALERAN (d. 1203/4). Waleran's son HENRY (d. 
1229) and grandson Tuomas (d. June 1242) were Sth and 6th 
earls respectively. Thomas’ heir was his sister MancanET (d. 
1253). Her first husband, John Marshal (d. October 1242), never 
seems to have held the Warwick title, but her second, John du 
Plessis (d. 1263), received the third penny of the county in 1245, 
thereby being acknowledged as earl, and styled himself earl of 
Warwick from 1247. The next earl was WiLLIAM Mavpurr (c. 
1220-1268), a descendant of Earl Waleran by his second marriage. 

There is no evidence that any of this line styled themselves de 
Beaumont. 

The Beauchamp Earls.—William Mauduit was succeeded by 
his sister's son, WILLIAM DE BEAvucHAMP (d. 1298) of Elmley, 
Worcestershire (see BEAUCHAMP). He fought for Edward I in 
Wales, and in Scotland, and his son Guy (d. 1315) fought in the 
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Battle of Falkirk (1298) and at the siege of Stirling (1304), 
of the Lords Ordainers (1310), Guy was an implacable oppone, 
of Edward II's favourite Piers Gaveston, for whose executio 
(1312) he was largely responsible. Guy's son THomas I (c; 134 
1369) fought for Edward III at Crécy and Poitiers and wag 7 
of the original Knights of the Garter. His son Tuomas I] (i 
1339-1401), grasping, ambitious, yet cowardly, was one of the 
lords appellant who sponsored the excesses of the Merciless Parli. 
ment (1388) against Richard II's friends (see ENGLIsH Histon: 
Richard IT), When Richard’s vengeance overtook him in 13 
he was convicted of treason in Parliament, and was banished ty 
the Isle of Man. He was liberated and restored to his honours q 
the accession of Henry IV. RICHARD BEAUCHAMP (see Wanwice, 
RicHaRD BEAUCHAMP, Earl of; 1382-1439), earl of Warwick, his 
son and successor, spent most of his career as a soldier and aj. 
ministrator in Lancastrian France, where he was the king's lieu 
tenant from 1437 until his death. In consideration of his service, 
his son Henry (1425-1446) was made premier earl in 1444 ani 
duke of Warwick in April 1445. On his death without male issu, 
the dukedom became extinct. On the death of his daughter Axe 
(1444-1449), the earldom devolved on her aunt ANNE (1426 
1493), Henry's full sister (both were children of Richard Be 
champ’s second marriage). This Anne was wife to RIcEAM 
NEVILLE (1428-1471), known to posterity as Warwick the king 
maker (see WARWICK, RICHARD NEVILLE, Earl of). Her marriage, 
and that of her brother to her sister-in-law Cecily Neville, hal 
been planned to unite the power of the two families. A few month 
after Anne inherited the Beauchamp lands, the Warwick title ws 
revived (1450) for her husband and herself. Richard also it 
herited the Neville earldom of Salisbury when his father was be 
headed after the defeat of the Yorkists at the Battle of Wakefield 
(1460). After Richard was killed at the Battle of Barnet (M71), 
Edward IV's brother Georce (1449-1478), duke of Clarence, hus 
band of Anne's elder daughter IsABEL (1451-1476), was created 
earl of Warwick (1472). Clarence forfeited his titles on his d 
tainder (1478), but that of Warwick was allowed to remain with 
his son Epwarp (1475-1499), who had in fact been styled earl of 
Warwick from his baptism. Imprisoned by Henry VII, he ws 
executed in November 1499 for alleged plotting with the pretender 
Perkin Warbeck, and the earldom became extinct. 

The title was revived in February 1547 for JOHN Dun 
(1502-1553), afterward duke of Northumberland (g.v.), on th 
ground of his descent from Richard Beauchamp, earl of WarWe 
Although Dudley was attainted and executed (August 1553) fot 
his attempt to enthrone his daughter-in-law Lady Jane Grey, the 
Warwick title was still used by his son Jonn (d. 1554). AMBROS 
Duptey (c. 1528-1590), John’s brother and heir, was created e 
of Warwick by Elizabeth I in December 1561. The title tt 
lapsed again, for Ambrose’s only male heir, his brother Robet 
Dudley, earl of Leicester, had predeceased him. j 

In August 1618 James I revived the earldom in favo 
Rosert RicH (1559-1619), 3rd Baron Rich, whose wife, rA 
Penelope Rich, was the Stella of Sir Philip Sidney’s Astrophel 0 
Stella. He was not descended from the old family of Wars, 
nor did he possess Warwick Castle or any of the ancestral lant 
His son RoBERT (1587-1658) was interested in colonial po 
and was a member (1619) of the Virginia Company; in the ©! 
War his influence secured the adherence of the Navy to the * 
of Parliament. The earldom continued in this family until 2) 
death without male heir of EnwARD Ricx ( 1695-September 175 1 
In November 1759 the earldom was revived in favour of FRAN t 
GREVILLE (1719-1773), Baron Brooke of Beauchamp Court, Yi 
had been created Earl Brooke of Warwick Castle in 1746. . i 
family had held Warwick Castle since 1604 and he had acq 
in 1742 the manor of Warwick; but although descended from 
Beauchamps of Powick (see BrAvcHAMP) he was not app? 
descended from the Beauchamp earls of Warwick. His ad 
ant, CHARLES Guy FULKE GREVILLE (1911- —— ), is 7th ea" 
the Greville line. 


"T. 
Brsriocrarny.—J. Edmondson, An Historical and Genealogic a 

count of the Noble Family of Greville (1766) ; F. E. Greville, Won 

Castle and Its Earls from Saxon Times to the Present Day ( 
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se are inaccurate on the early earls, for whom see G. E. C. 
DU TM Peerage, rev. ed. by G. White and R. S. ioc E 
part ii (1959). 

WARWICK, RICHARD BEAUCHAMP, Eart or 
(1382-1439), a renowned knightly hero and servant of King Henry 
V, was born on Jan. 25 or 28, 1382, at Salwarpe, Worcestershire, 
and succeeded his father, Earl Thomas, in 1401. One of the great- 
est English landowners, he added to his estates by successive mar- 
riages with two heiresses, Elizabeth Berkeley (d. 1422) and Isabel 
Despenser (d. 1439). He fought for Henry IV at the Battle of 
rewsbury (July 1403) and helped to suppress Owen Glendower’s 
rebellion in Wales. On his return from pilgrimage to Rome and 
the Holy Land (1408), he was made a member of the king’s coun- 
cil (1410). Henry V (1413-22) made him captain of Calais 
February 1414) and he was the king’s chief lay representative 
at the Council of Constance (October 1414), Frequently em- 
ployed in negotiations with the French and Burgundian courts, he 
was also one of Henry’s principal lieutenants in the conquest 
of Normandy and Picardy between 1417 and 1422; he was granted 
the county of Aumale in 1419. After Henry V’s death, Warwick 
helped to prevent Humphrey, duke of Gloucester, from becoming 
regent. Although a member of the council which was ruling En- 
gland, he appears to have spent much of the next few years in 
France, Because of his prudence, the council appointed him tutor 
to the infant Henry VI (June 1428-May 1436) and he attended 
the king in France (1430-32), where he was present at the trial 
and execution of Joan of Arc. His capture of the French captain 
Poton de Xaintrailles near Beauvais in 1431 was a notable victory. 
Appointed lieutenant general in France and Normandy (1437), 
he was careful to stipulate conditions, reserving the right to return 
to England should they not be observed. He died at Rouen on 
April 30, 1439. His tomb in St. Mary's Church, Warwick, is one 
of the finest monuments of English medieval art. 

BisnioomaPHY.—]. H. Ramsay, Lancaster and York (1892); J. H. 
Wylie, History of England Under Henry the Fourth, 4 vol. (1884-98) ; 
J. H. Wylie and W. T. Waugh, The Reign of Henry the Fifth, 3 vol. 
(1914-29) ; Viscount Dillon and W. H. St. John Hope, Pageant of the 
Birth, Life and Death of Richard Beauchamp, Earl of Marce dA 


WARWICK, RICHARD NEVILLE, Eart or (1428- 
1471), called (since the 16th century) the "kingmaker" because 
he first helped Edward IV to become king (1461) and later allied 
with the Lancastrians to effect the restoration (1470-71) of King 
Henry VI (see Roses, Wars oF THE). He was born on Nov. 22, 
1428, the eldest son of Richard Neville, earl of Salisbury, by Alice, 
daughter and heiress of Thomas de Montagu, earl of Salisbury. 
He Was created earl of Warwick in March 1450, his wife Anne 
having since 1449 been coheir of Henry Beauchamp, duke and 
earl of Warwick. Warwick and his father became from 1453 sup- 
Porters of Richard, duke of York, with whom they fought against 
Henry VI and Edmund Beaufort, duke of Somerset, at St. Albans 
(May 1455), where an unplanned flank attack by Warwick con- 
tributed to the swift Yorkist victory. In August 1455 he was ap- 
Pointed captain of Calais; much of his subsequent influence de- 
rived from his control of the garrison and naval forces there. To 
Pay for the upkeep of Calais, he privateered against Hanseatic 
and Castilian fleets in 1458, In the late summer of 1459 he in- 
Vaded England to help York again; but the desertion of their men 
T Ludlow (Oct. 12, 1459) compelled them all to flee, York to 
s and Warwick, Salisbury, and York's son Edward (later 
i. IV) to Calais. After a voyage (March-May 1460) to con- 
Ke ork in Ireland, Warwick, Salisbury, and Edward invaded 
Bu and entered London on July 2. Eight days later Warwick 

Edward defeated and captured Henry VI at Northampton. 
oes ambition to be the arbiter of the realm under a weak 
ites appeared in the autumn, when his influence almost certainly 
deta York from assuming the crown and brought about in- 
$ a succession award in Parliament (Oct. 31) which kept 
ial = on the throne but made York his heir. Aroused by the dis- 
Ae of her son Edward, Henry’s queen, Margaret of Anjou, 
eran up Lancastrian opposition in the North; while at- 
shi ing to quell this, York and Salisbury were surprised and 
nat Wakefield (Dec. 30, 1460). Warwick, advancing to bar 
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the Lancastrian march on London, was routed at St. Albans (Feb. 
17, 1461), where the Lancastrians regained possession of Henry. 
Warwick fled westward to join Edward of York, and together they 
entered London, where Edward was proclaimed king (March 4, 
1461). He fought under Edward at the Battle of Towton (March 
29, 1461), which ended in the destruction of the Lancastrian army 
and made the Yorkist cause safe in the South. But Henry VI 
and Queen Margaret escaped to Scotland and kept the North in a 
turmoil until 1464. While controlling Edward IV's policy as far 
as possible, Warwick now sought to extend his own personal au- 
thority in the North, where his family interests mainly lay, based 
on the Yorkshire castles of Middleham and Sheriff Hutton. The 
Yorkist victory in the North was really the triumph of the house 
of Neville (q.v.) at the expense of the Percy family. Warwick's 
brother George, chancellor since 1460, became archbishop of York 
in 1465, while another brother, John, Lord Montagu, who was re- 
sponsible for the final Lancastrian defeat in 1464, became earl of 
Northumberland (1464), ousting the Percies from their hereditary 
title. 

While his relations with Edward IV remained nominally am- 
icable, Warwick had begun, at least from 1463, to advocate an al- 
liance with France against the king's preference for Burgundy. 
Edward’s marriage (May 1464) to Elizabeth Woodville spoiled his 
plans of arranging a French marriage for the king, and enmity 
grew between them. "Warwick now suborned Edward's brother 
George, duke of Clarence, who at Calais married (July 1469) 
Warwick's elder daughter Isabel (d. 1476). With Clarence, War- 
wick crossed to England and marched in search of Edward. He 
destroyed a force under William Herbert, earl of Pembroke, while 
the archbishop of Vork, fully armed, took Edward at Olney in 
Buckinghamshire and conducted him to Warwick. Two of the 
Woodvilles, Earl Rivers, the queen's father, and Sir John Wood- 
ville, were taken and executed. For a short time Edward was 
held at Middleham; but he was not the man to be used as a puppet, 
and in October 1469 he returned to London. In March 1470 a 
fresh revolt engineered. by Warwick started in Lincolnshire, and 
on its suppression Edward turned on Warwick and Clarence, who 
both fled to France (April 1470). At Angers (July 1470), under 
the aegis of Louis XI, Warwick was reconciled with Margaret of 
Anjou, and his younger daughter was betrothed to Margaret's son 
Edward. Warwick and Clarence returned to England (Septem- 
ber), driving Edward to escape to Holland (October). Henry 
VI, confined in the Tower since 1465, was restored to the throne 
and Warwick was undisputed master; but the situation was un- 
stable and dangerous. Edward IV landed in Yorkshire (March 
1471) and, outwitting Warwick, who stood on the defensive at 
Coventry, reached London. Warwick followed him and was en- 
gaged by Edward (April 14, 1471) at the Battle of Barnet (q.v.). 
Fighting on foot, to allay the suspicions of his men that they would 
be left to be slaughtered, Warwick could not get away when the 
Lancastrians collapsed and was killed in Wrotham Park. His 
daughter Anne (d. 1485), who may or may not have married 
Queen Margaret's son Edward (d. 1471), married Richard, duke 
of Gloucester (later Richard III) in 1472, and in 1483 her share 
of his vast estates were merged in the crown. 

Most contemporary references, both at home and abroad, are 
highly favourable to Warwick. As a politician he excelled Edward 
IV, and is remarkable as the only Englishman of his century who 
successfully pursued conciliation with France without loss of popu- 
larity. Desperately ambitious, politically brilliant, and possessed 
of the greatest estates in the country, it was his tragedy that he 
lacked both the necessary hereditary claim to the throne and the 
then essential military prowess, which Edward IV so notably pos- 
sessed. 

See P. M. Kendall, Warwick the Kingmaker (1957). 

WARWICK, ROBERT RICH, 2np EARL or (1587-1658), 
English colonial administrator and admiral, was closely connected 
with the founding of the New England Colonies. He was the eldest 
son of Robert Rich (d. 1619), 1st earl of Warwick, and his wife 
Penelope Rich. Early interested in colonial ventures, he joined 
the Bermudas, Guinea, Amazon River, New England, and Virginia 
companies. A quarrel between Warwick and other members led 
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to the suppression of the Virginia Company in 1624. His Puritan 
sympathies, while estranging him from the court, furthered his 
association with the New England Colonies. In 1628 he indirectly 
procured the patent for the Massachusetts Bay Colony, and in 
1632 he granted the patent for the settlement (1635) of Saybrook 
in Connecticut. Compelled in 1632 to resign the presidency of 
the New England Company, he continued to manage the Bermudas 
Company, and Providence Company which, founded in 1630, ad- 
ministered Old Providence on the Mosquito Coast. 

Meanwhile, in home affairs Warwick opposed the payment of 
ship money, and with his brother Henry Rich, 1st earl of Holland, 
was recognized as one of the leaders of the Puritans. In March 
1642 the House of Commons, despite Charles I's veto, appointed 
him admiral of the fleet, and in July he secured the adherence of 
the whole navy to the parliamentary cause. During the Civil War 
he intercepted the king's ships and relieved threatened ports. In 
1643 he was appointed head of a commission for the government 
of the colonies, which the next year incorporated Providence 
Plantations, afterward Rhode Island, and in this capacity he 
exerted himself to secure a guarantee of religious liberty in the 
colonies. He died in London on April 19, 1658. $ 

See w P. Newton, The Colonising Activities of the English Puritans 
(1914). 

WARWICK, a municipal borough and the county town of 
Warwickshire, Eng., on the Avon, 21 mi. (34 km.) SE of Birming- 
ham by road. Pop. (1961) 16,051. 

Warwick (Waerincgwican in 737, Warwic in Domesday) occu- 
pies rising ground commanding a crossing of the River Avon. An 
early settlement was fortified by Aethelflaed against the Danes in 
914. At Domesday, Warwick was a royal borough containing 225 
houses, 19 of which belonged to burgesses enjoying the privileges 
they had had in the time of Edward the Confessor. William the 
Conqueror ordered the castle to be enlarged, and, together with 
the borough, Henry I granted it to Henry de Newburgh (or Beau- 
mont), who was created earl of Warwick. The motte of this 
castle (“Ethelfleda’s Mount") is at the southwest end of the pres- 
ent castle which was begun about 1330 by Thomas Beauchamp, 
earl of Warwick. In 1449 the estates and the earldom passed to 
Richard Neville, the Kingmaker. The Clarence tower was added 
in the reign of Edward IV and the Bear tower by Richard III. 
"There are only traces of the old town walls, but the east and west 
gates remain, with chapels above them. Although the borough 
owed its early importance to the castle and to its position, and re- 
ceived a grant of a fair in 1261, it developed independently. It 
received no charter until it was incorporated in 1545 after it had 
come into the king's hands in 1499. Other charters were granted 
in 1554, 1613, 1664, 1683, and 1693, of which that of 1554 allowed 
the appointment of assistant burgesses (discontinued in 1698). 
The charter of 1693 conferred the title of *Mayor, Aldermen and 
Burgesses" on the corporation. 

The castle stands on a rock rising sheer out of the river. The 
battlemented walls and towers are 14th and 15th century but the 
interior is largely the work of Fulke Greville, who was granted the 
castle in 1604 by James I and who finally converted it from fortress 
to mansion. The residential part contains famous collections of 
pictures and armoury. The beautiful park and gardens are open 
to the public; in a greenhouse is the "Warwick vase" of the 4th 
century B.C. (53 ft. high and 7 ft. in diameter), which came from 
Hadrian's villa at Tivoli. In spite of a great fire, which did much 
damage in 1694, Warwick has many medieval and Tudor timber- 
framed buildings as well as 17th-century and Georgian houses. 
St. Mary's Church was largely rebuilt after the fire in a mixture 
of Perpendicular and Renaissance styles, the Beauchamp chapel 
(1443-64) remaining untouched. A church had existed on this 

site before the Conquest and was made collegiate by Roger de 
Newburgh, the second Norman earl, in 1123. At the dissolution 
Henry VIII granted the foundation to the burgesses of the town. 
The Leycester Hospital (or Maison Dieu) is a fine half-timbered 
building with a galleried courtyard (c. 1415). It was originally 
used as the hall of the united guilds of the Holy Trinity and the 
Blessed Virgin Mary and St. George the Martyr. The earl of 
Leicester founded the hospital in 1571 for the reception of 12 dis- 
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abled men. The market hall (1670) is now used as a my 
There are numerous charities in the town, the principal being 
of Henry VIII, Sir Thomas White, and Thomas Oken. St. Nichol 
Park was opened to the public in 1933. The King’s School ey; 
in the reign of Edward the Confessor and may have been as ey 
as 914. It was refounded by Henry VIII in 1545. Warwick. 
turned two members to Parliament from 1295, but in 1885 ly 
number was reduced to one. It has now no independent Tr 
sentation and is in the Warwick and Leamington division of ty 
county. Warwick's industries include the manufacture of gelat 
concrete mixers, bodies for heavy trucks and motorcars, and fap. 
ground equipment. 

WARWICK, a city in Kent County, R.I., U.S., is ony 
western shore of Narragansett Bay, 10 mi. S of Providence, andi 
a part of the Providence-Pawtucket standard metropolitan sti. 
tical area; its population grew from 23,196 in 1930 to 68,504 
1960. (For comparative population figures see table in Rung 
IstaNp: Population.) 

The first settlement was at Shawomet in 1643 by Samuel Gorta 
(q.v.) and later was named for Robert, earl of Warwick, th 
supported Gorton in his quest to gain protection of a royal charle 
against the Massachusetts Bay Colony. Town government yi 
organized in 1647. After the widespread destruction caused by 
King Philip’s War (1675-76), the township was rebuilt and gi 
mills and fulling mills were established on the Pawtuxet Rive 
The town was unaffected by the American Revolution, althoug 
several of its inhabitants, including Gen. Nathanael Greene( q.) 
acquired military fame. In the 19th century Warwick bec 
active in textile manufacturing. 

Warwick was incorporated as a city in 1931 with a mayoral 
council, but is basically a group of more than 20 scattered vl 
lages, united administratively. ; 

Warwick manufactures principally textiles, metals, and machi 
ery. There are some dairy farms, market gardens, and p 
orchards. The city is predominantly residential and has a vii 
variety of housing, including summer cottages. Many worket 
commute to Providence. (V. H. WE) 

WARWICKSHIRE, a midland county of England, is bound 
by Staffordshire on the north, Worcestershire on the west, Lei 
tershire and Northamptonshire on the east, and Oxfordshire 
Gloucestershire on the south. It is roughly diamond shaped i! 
including the county boroughs of Birmingham and Coventry, 
an area of 983 sq.mi. (2,546 sq.km.). s 

Physical Features.—The greater part of the county is alot 
but gently undulating plain that is, nevertheless, one of the 
water partings of England. The southern two-thirds drains byte 
Avon and its tributaries, the Arrow, Alne, Sowe, Stour, pa 
and Leam, to the Severn and thence to the Bristol Channel, V 
the north and west, separated from the Avon Valley by a rang? 
low hills, is drained by the Blythe, Rea, and Anker, which fowl 
the Tame into the Trent and to the Humber. In the extret 
southeast rises the Cherwell, a tributary of the Thames. — 1 

The most common geological formation is the red sedimen i 
rock of the Triassic Period. Typical of the Midlands of Engl 
it was laid down under desert conditions in a shallow inlan itt 
Through this thick covering of Keuper marls and sandstones,! " 
covered by thin glacial drift and alluvial deposits, islands of 0 
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Because of its central position, the climate of the eui " 
most ways a mean of British weather, fluctuating betwee ail 
wetter and milder weather of the west and the relative dry of 


coldness of eastern England. Distance from the sea ten 


duce a small degree of continentality. Birmingham has one of the 
largest annual temperature ranges in Britain, with a relatively high 
summer and a low winter temperature, 

Although the countryside is still famous for its numbers of 
hedgerow trees, the amount of woodland has declined considerably. 
The north and west, however, have a large part of the total acre- 
age, and this is a relic of the ancient division of the county into 
the Arden, or woodland area north of the Avon, and the Feldon, 
the open-field wheat land of the south. Sutton Park, west of 
Sutton Coldfield, is the largest area of heathland. Smaller patches 
occur on the higher land of the East Warwickshire coalfield, but 
the total amount is very small. In 1963 the National Trust owned 
978 ac. (396 ha.) in the county and protected 115 ac. 

History and Architecture.—From the 17th century isolated 
finds of prehistoric remains and implements have been made, but 
apart from encampments on Meon Hill, Edge Hill, in Oakley 
Wood, southeast of Warwick, at Corley, and at Oldbury near 
Hartshill, there are no sites of great significance. Three main 
Roman roads ran through the area: Watling Street from London 
to Wroxeter, which now forms the northeastern boundary; the 
Fosse Way, cutting across it at right angles on its route from 
Lincoln to Bath; and the Ryknield Street, running south from 
Watling Street at Wall in Staffordshire through the present Bir- 
mingham and Alcester to join the Fosse Way. There are remains 
of small stations on these roads, as at Mancetter on the Fosse Way. 

The history of the Anglo-Saxon period first concerns the Hwicce, 
a tribe which pushed up the Severn Valley, then éast along the 
Fosse Way and the valley of the Avon and its tributaries until the 
forests of Arden blocked the way to easy settlement, The northern 
boundary of the see of Worcester founded c. 679 is said to mark 
the edge of their advance. Before that date, however, other Anglo- 
Saxon peoples settled to the northeast around Atherstone and 
Tamworth, pressed southward, and by 628 the Hwicce had ac- 
knowledged the supremacy of Penda, king of Mercia. By 829 the 
Mercians themselves recognized the kings of Wessex, the nucleus 
of the kingdom of England, as paramount. In the 10th century 
the county began to take shape as an administrative unit of that 
kingdom, with the town of Warwick (g.v.), an easily defensible 
site near the confluence of the Avon and the Leam, as its head. 
Saxon cemeteries are found at many places in the Avon Valley. 
The best surviving example of Saxon architecture is the church 
tower at Wootton Wawen, 

After the Norman Conquest the Anglo-Saxon landowners were 
for the most part gradually supplanted in their estates by Normans. 
The earldom of Warwick was created mainly from the lands of 
Turchil, the Anglo-Saxon sheriff and biggest landholder. Warwick 
Was held for Matilda against King Stephen, who was himself 
backed by Robert Marmion at Tamworth. In the Barons’ War 
(9.0.) the earl of Warwick was loyal to the king, while Kenilworth 
Castle was the headquarters of the rebel leader Simon de Mont- 
fort, and after his death and defeat at the Battle of Evesham the 
War ended with its fall. In the reign of Edward II, Guy Beau- 
champ, earl of Warwick, opposed the crown, He kidnapped Piers 

Aveston, the king's favourite, imprisoned him in Warwick Castle, 
and was involved in killing him on Blacklow Hill outside the town. 
Tn the Wars of the Roses, Richard Neville, earl of Warwick, called 
Sfi Kingmaker, was the most important political force in the in- 

ved dynastic struggles, but Warwickshire was not directly in- 
volved in the campaigns. 

M Pei castles of Kenilworth (g.v.) and Warwick are the most 
Mud remains of the feudal period. Each began as a Norman 
de € and bailey and was progressively enlarged by its succeeding 
di Maxstoke Castle is a good example of the fortified man- 
iid transitional form between baronial stronghold and coun- 
e use It was built in the 14th century and altered in the 15th 
Hall jd à moat, curtain walls, and a gatehouse. Baddesley Clinton 
Forts So built in the 14th and enlarged in the 15th century, 1s 

à er good example of this type. The Leycester Hospital at 
ie Is a fine piece of late medieval purely domestic architec- 
well: : f Norman churches in the county, Beaudesert and Berks- 
itj ibm its Norman nave, chancel, and two crypts, are outstand- 

* Good Early English churches are Baginton, built almost 
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wholly in the 13th century, Sutton-under-Brailes, and Pillerton 
Hersey, which both have 13th-century chancels and windows. The 
Decorated style is found at Solihull (g.v.), which has a north 
aisle, crossing, and transepts built in the 14th century, and in the 
church of the Knights Templars at Temple Balsall, now the parish 
church, which has a number of traceried windows. Knowle is an 
unspoiled Perpendicular or Late Gothic church with an impres- 
sive tower; the stalls and misericords of the college of priests at- 
tached to it are still in the chancel. The Perpendicular south 
chapel of St. Mary’s, Warwick, with the tomb of Thomas Beau- 
champ, earl of Warwick, and some contemporary stained glass, is 
possibly the richest example of the period in the Midlands. Many 
religious houses were founded in the Middle Ages, from the Bene- 
dictine abbey of Earl Leofric, established at Coventry in 1043, to 
the later Cistercian, Augustinian, and Carthusian houses, but no 
more than fragments of these edifices survived the dissolution of 
the monasteries, 

By 1564, the year of William Shakespeare’s birth at Stratford- 
upon-Avon, small villages grouped round market towns made the 
pattern of settlement, with one nationally famous town at its cen- 
tre. Coventry (q.v.) was and had been one of the chief industrial 
towns in England standing at the centre of routes through the 
county and dominating its life and trade. Not until the 18th cen- 
tury was Birmingham (q.v.)—no more in the Tudor period than a 
prosperous market town serving the northwest—to begin to over- 
shadow it. There are many country houses of this time. Compton 
Wynyates, near Banbury, is a beautiful and relatively untouched 
early Tudor mansion. Coughton Court near Alcester, Charlecote 
Park near Stratford-upon-Avon, and Packwood House near Solihull 
(all belonging to the National Trust) are Tudor, although added 
to and in some cases reconstructed. Of later houses Aston Hall, 
Birmingham, is Jacobean and Caroline, and Upton House (Na- 
tional Trust), Edgehill, dates from the reign of William and Mary. 
Stoneleigh Abbey is an early Georgian house with ornate Italian 
plaster ceilings, built on the site of a Cistercian abbey. 

In the 17th century Warwickshire was actively involved in the 
Civil War. Held for Parliament by Lord Brooke, whose family ac- 
quired it in 1603, Warwick Castle was besieged at the beginning 
of the campaign. Birmingham, growing in importance as a maker 
of sword blades, and Coventry both stood against the king. The 
Battle of Edgehill, the first serious clash of the war, was fought 
near the Oxfordshire border in 1643, and later that year Birming- 
ham was sacked by Prince Rupert. In this century the movement 
to enclose open fields spread rapidly in the southeast of the county. 
This old method of cultivation, typical of the Feldon, had already 
produced nucleated village settlements in this area, while in Arden 
dispersed villages with outlying hamlets are the natural result of 
a cleared woodland area. The small estate, however, remained 
typical and, apart from the earls of Warwick, small gentry rather 
than great landowners dominated the countryside. 

The progress of industrialization was by the 18th century in full 
flood. Coal was mined at Nuneaton in the 13th century, but the 
full-scale exploitation of the East Warwickshire coalfield did not 
start till the early 1700s. The Newdegate (Newdigate) family, 
pioneer industrialists, introduced a version of Thomas Newcomen’s 
steam engine into Griff colliery, and Sir Roger Newdegate, who re- 
built Arbury Hall in the manner of the Gothic revival in the last 
quarter of the century, also built some of the network of canals, 
which with turnpike roads and, later, railways were centred on 
Birmingham and were forces for industrial and commercial ex- 
pansion. Birmingham, under Matthew Boulton and James Watt, 
and Coventry both developed their industries, Birmingham at such 
arate that in the 20th century it is the heart of one of the largest 
conurbations in Britain, stretching north and west into the neigh- 
bouring counties, the second largest city in England, and the capital 
of the Midlands. Industrial and commercial projects spread out 
from two such cities, and the fringes of both are wealthy suburbs. 
Discovered to have medicinal springs in 1784, and developed in 
the early 19th century, Leamington Spa (q.v.) is still a holiday re- 
sort. It shares with Warwick and Stratford-upon-Avon the major 
part of the tourist industry in the historic towns and the country 
bordering the Cotswolds. 
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Population and Administration.—According to the 1961 
census the population of the administrative county was 612,768 
compared with 490,740 in the census of 1951. The total popula- 
tion of the geographical county was 2,025,476, of which Birming- 
ham contributed 1,107,187 and Coventry 305,521, an overall in- 
crease of 163,806 on the 1951 figure for the same area. All towns 
of over 5,000 inhabitants showed an increase over the 1951 census 
with the exception of Birmingham, where there was a decrease as a 
result of the move, partly planned, from the city to suburbs and 
dormitory areas. 

The geographical county is divided for the purposes of local 
government into the county boroughs of Birmingham and Coven- 
try, and the administrative county, which is further divided into 
seven boroughs, two urban districts, and nine rural districts. Both 
county boroughs have their own quarter sessions, those for the 
rest of the county being held at Warwick. Assizes are held four 
times a year at Birmingham and three times at Warwick. The six 
parliamentary divisions of Nuneaton, Rugby, Solihull, Stratford- 
upon-Avon, Sutton Coldfield, and Warwick and Leamington Spa 
each return one member to Parliament, Birmingham returns 13, 
and Coventry 3. Before modern reorganization, Warwickshire was 
divided between the see of Worcester and the see of Coventry and 
Lichfield. The present diocese of Coventry, established in 1918, 
covers most of the county except the north and west, which is in 
the diocese of Birmingham, founded in 1905, The Roman Catholic 
archdiocese of Birmingham includes the whole county. 

The Economy.—Three-quarters of the county is under grass or 
crops, and very little of that total is rough grazing. About a 
fifth of the farming land is arable, and half of that is used for 
the cultivation of cereals, Wheat, which is grown chiefly in the 
Avon Valley between Coventry and Rugby in the extreme north, 
and on the south Cotswold border, is the most important single 
crop. Market gardening is carried on throughout the county and 
is particularly concentrated, with small and orchard fruit growing, 
in the lower Avon Valley. The chief pastoral activity is dairy 
farming, almost three times as important as the raising of beef 
cattle, and, like market gardening, has been encouraged by the 
development of large urban markets. Sheep rearing is confined 
mainly to the eastern half of the county. 

Birmingham is the centre of one of the oldest and most devel- 
oped industrial areas in Britain, On the edge of the Black Coun- 
try coalfield, it has specialized in the manufacture of small and 
complex metal articles. The motor-vehicle industry is also estab- 
lished there. Coventry, where the first automobile in England was 
made in 1896, is the most productive car-manufacturing area in 
Britain. It is also growing in importance as a maker of aircraft, 
The East Warwickshire coalfield stretches northwest from Coven- 
try to the borough of Tamworth, in Staffordshire. About 23% of 
the total British output is mined there, principally round Coven- 
try, Nuneaton, Bedworth, and Atherstone. Also a manufacturing 
area, traditionally associated with the making of textiles, particu- 
larly ribbons, tapes, and caps, Atherstone and Bedworth are third 
among Britain’s chief hat-making towns. The electrical industry 
has been developed at Rugby, a main railway junction, where 
heavy machinery and turbo-electric equipment are made. Light 
industry, in particular light engineering, has begun to spread to 
towns with no history of industrialization, as at Leamington Spa 
and, to a lesser extent, at Warwick and Stratford-upon-Avon, 
Cement and lime workings occur in the southeastern limestone belt, 

Warwickshire, and more exactly Birmingham, a focus of roads, 
railways, and canals, holds a central and commanding position in 
relation to the ports and urban markets of Britain, The first mod- 
ern motorway in Britain (the M1) links it with London. There 
are airports at Birmingham and Coventry. 

BIBLIOGRAPHY.—T he Victoria County History of Warwickshire, 6 vol. 
(1904-51) ; A. W. McPherson, Warwickshire, “Land of Britain Series,” 


no. 62 (1946); L. R. Muirhead, Warwickshire and the Shakespeare 
Country, Penguin Guides (1960). (A. M. Ha.) 


WASATCH RANGE, mountains of the western United 
States, extends for almost 130 mi. (209 km.) in a north-south belt 
along the eastern border of the Great Basin (q.v.). In the north 
the range terminates inside the great bend of the Bear River in 
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Idaho, while to the south it ends beyond Mt. Nebo, Dear Ne 
Utah. The west flank of the range rises with remarkable ad 
ness, along a major fault zone, out of a series of pe 
5,000 ft. (1,524 m.) above sea level. Mt. Timpanogos, 11,1504 
(3,581 m.) above sea level and one of the highest peaks, is thes 
of Timpanogos Cave National Monument. Important Cities y 
the west base of the range include Ogden, Salt Lake City, uj 
Provo, Utah. (T. M, 6) 

WASH, THE, a shallow bay of the North Sea, 12 by 15 
between Lincolnshire and Norfolk, Eng. It formerly exten 
as far inland as Peterborough and Cambridge but was infille] 
silt, mainly brought down by the Witham, Welland, Nene, aj 
Great Ouse rivers, but partly washed in by coastal curry 
Reclamation was inaugurated at several points and sea walls yq 
built to protect the low coastal lands. At low tide the river wat 
reach the sea through shallow creeks between banks of sand uj 
mud. The two main channels, Boston Deep and Lynn Deep, p 
vide anchorage for small vessels trading to Boston and Kj 
Lynn respectively. (T. Her) 

WASHING MACHINE: see Home Equipment. 

WASHINGTON, BOOKER TALIAFERRO (i 
1915), U.S. Negro educator and reformer, for many years a lead 
of American Negroes, first president of Tuskegee Institute, w 
born on April 5, 1856, in a slave hut on a plantation in Franki 
County, Va. At Malden, W.Va., where the family (his mothe 
himself, and two other children) moved after emancipation, dr 
poverty precluded regular schooling for the boy, and at the aged 
nine he began working with his foster father in a salt furnace al 
later in a coal mine, | 

In 1872 his determination to secure an education carried lit | 
to Hampton (Va.) Normal and Agricultural Institute, where 
worked as a janitor to help defray his school expenses. Up 
graduation from Hampton in 1875, Washington returned to Malt | 
to teach children in a day school and adults at night. After i 
years of teaching and eight months (1878-79) of study at Way 
Seminary in Washington, D.C., he joined the staff at Hampton! 
participate in a successful experiment inaugurating a new edu 
tional program for American Indians. 

Two years later, in 1881, he was selected to head a newly et 
lished Negro normal school at Tuskegee, Ala., an institution 
two small, converted buildings, no equipment, and very D 
money. Tuskegee Normal and Industrial Institute became 
singular achievement of his life's work. At his death, 34 yu 
after its founding, Tuskegee had over 100 well-equipped bi 
ings, more than 1,500 students, a faculty of nearly 200 teat 
38 trades and professions, and an endowment of approximil 
$2,000,000. His success at Tuskegee gained him national acd 
|o he emerged as the most influential spokesman for the Ament 

egro. 

Washington believed that the best interests of the Negro wt 
to be realized through education rather than by political agital 
for civil rights, and he was opposed by many Negro intelli 
who deplored particularly his emphasis on industrial ed 
During his lifetime he delivered numerous speeches and & i 
lished organizations to promote the advancement and vel 
the Negro, among them the National Negro Business Leag" 

Among the dozen books he wrote are two autobiographies: 
From Slavery (1901), translated into at least 18 languag® aj 
My Larger Education (1911), which completed the exposit! 
his philosophy of education and of life. Harvard University 
ferred upon him the honorary degree of master of arts (1896) f 
Dartmouth College, Hanover, N.H., that of doctor of laws 
He died at Tuskegee on Nov. 14, 1915. 

For a portrait see NEGRO, AMERICAN. A 

See Samuel R. Spencer, Jr., Booker T. Washington and the n 
Place in American Life (1955) ; Hugh Hawkins (ed.), Booker 62) 
ington and His Critics: the Problem of Negro odii a Bx) 
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WASHINGTON, BUSHROD (1762-1829), soldier 4 
American Revolution and later a justice of the U.S 1 
Court, was born in Westmoreland County, Va., on June 5, 
His father was John Augustine Washington, brother of 


= 
* 
Ssh 


WASHINGTON, GEORGE 


Washington. He graduated in 1778 from the College of William 
and Mary, Williamsburg, Va., where he was an original member 
of Phi Beta Kappa. After graduation he served in the colonial 
army until the end of the American Revolution. He studied law 
in the office of the noted Philadelphia lawyer, James Wilson, and 
then took up the practice of law in Alexandria, Va., moving to 
Richmond in 1790. He served in the Virginia House of Delegates 
in 1787, and in the following year sat in the Virginia convention 
that ratified the federal Constitution. In 1798 he was appointed 
associate justice of the U.S. Supreme Court by Pres. John Adams. 
He was George Washington’s literary executor and supervised the 
preparation of John Marshall’s Life of Washington (5 vol., 1804— 
07); and on Mrs. Washington's death in 1802 he inherited Mount 
Vernon and a part of the estate. He died in Philadelphia on Nov. 
26, 1829, and was buried at Mount Vernon. 

WASHINGTON, GEORGE (1732-1799), general, states- 
man and first president of the United States, was born in West- 
moreland county, Va., on Feb. 22 (new style; Feb. 11, old style), 
1732. His father was Augustine Washington, who had gone to 
school in England, had tasted seafaring life and was then manag- 
ing his growing Virginia estates. His mother was Mary Ball, 
whom Augustine, a widower, had 
married early the previous year. 
The paternal lineage had some 
distinction; an early forebear was 
described as “gentleman”; Henry 
VIII later gave the family lands; 
and its members held various of- 
fices. But family fortunes fell 
with the Puritan revolution, and 
John Washington, grandfather of 
Augustine, migrated in 1657 to 
Virginia. The ancestral home at 
Sulgrave, Northamptonshire, is 
maintained as a Washington 
memorial, Little definite infor- 
mation exists on any of the line * 


until Augustine. He was an ener- 
getic, ambitious man who ac- 
quired much land, built mills, 
took an interest in opening iron 
mines and sent his two oldest 
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By his first wife, Jane Butler, he had four children; by his second, 
six, He died April 12, 1743. 
, Childhood and Youth.— Very little is known of George Wash- 
ington’s early childhood, spent largely on the Ferry Farm on the 
Rappahannock river opposite Fredericksburg, Va. Mason L. 
Weems's stories of the hatchet and cherry tree and of young Wash- 
ington’s repugnance to fighting are apocryphal efforts to fill a 
manifest gap. He attended school irregularly from his 7th to his 
15th year, first with the local church sexton and later with a school- 
master named Williams. Some of his schoolboy papers survive. 
e was fairly well trained in practical mathematics—gauging, 
several types of mensuration and such trigonometry as was useful 
in surveying. He studied geography, possibly had a little Latin 
and certainly read some of The Spectator and other English clas- 
sics. The copybook in which he transcribed at 14 a set of moral 
aes or Rules of Civility was carefully preserved. His best 
raining, however, was given him by practical men and outdoor 
soins, not by books. He mastered tobacco growing and 
Bein raising, and early in his teens he was sufficiently familiar with 
Ac ging to plot the fields about him. 
shi Es father's death the 11-year-old boy fell under the guardian- 
wie Hi the eldest son, Lawrence, a man of fine character who 
tiful im wise and affectionate care. Lawrence inherited the beau- 
peg of Little Hunting Creek that had been granted to the 
much a Settler, John Washington, and on which Augustine had done 
airf, Since 1738 to develop. Lawrence married Anne (Nancy) 
ord p; GauEhter of Col. William Fairfax, cousin and agent of 
built airfax, one of the chief proprietors of the region. He also 
a house and named the 2,500-ac. holding Mount Vernon, in 
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honour of the admiral under whom he had served in the siege of 
Cartagena. Living there chiefly with Lawrence, though he spent 
some time with his other half brother, Augustine (called Austin), 
near Fredericksburg, George entered a more spacious and polite 
world, Anne Fairfax Washington was a woman of charm, grace 
and culture; Lawrence had brought from his English school, Ap- 
pleby, and his naval service much knowledge and experience. A 
valued neighbour and relative, George William Fairfax, whose 
large estate, Belvoir, was about 4 mi. distant, and other relatives 
by marriage, the Carlyles of Alexandria, helped form George’s 
mind and manners, 

The youth turned first to surveying as a profession, Lord Fair- 
fax, a middle-aged bachelor who owned more than 5,000,000 ac, 
in northern Virginia and the Shenandoah valley, came to America 
in 1746 to live with his cousin, George William, at Belvoir, and to 
look after his properties. Two years later he sent to the Shenan- 
doah valley a party to survey and plat his lands to enable him 
to make regular tenants of the squatters moving in from Pennsyl- 
vania. With the official surveyor of Prince William county in 
charge, Washington went along as assistant. The 16-year-old lad 
kept a disjointed diary of the trip which shows skill in observation. 
He describes the discomfort of sleeping under “one thread Bear 
blanket with double its Weight of Vermin such as Lice Fleas &c"; 
an encounter with an Indian war party bearing a scalp; the Penn- 
sylvania-German emigrants, "as ignorant a set of people as the 
Indians they would never speak English but when spoken to they 
speak all Dutch"; and the serving of roast wild turkey on “a 
Large Chip,” for “as for dishes we had none." 

The following year (1749), aided by Lord Fairfax, Washington 
received an appointment as official surveyor of Culpeper county, 
and for more than two years he was kept almost constantly busy. 
Surveying not only in Culpeper but also in Frederick and Augusta 
counties, he made journeys far beyond the tidewater region into 
the western wilderness. ‘The experience taught him resourceful- 
ness and endurance and toughened both body and mind. Coupled 
with his half brother Lawrence’s ventures in land it also gave him 
an interest in western tracts and an appreciation of the importance 
of western development that endured throughout his life. He was 
always disposed to speculate in western holdings and to view 
favourably projects for colonizing the west; and he greatly re- 
sented the limitations which the crown in time laid on the west- 
ward movement. Lord Fairfax in 1752 determined to take up his 
final residence in the Shenandoah valley and settled there in a log 
hunting lodge which he called Greenway Court, after a Kentish 
manor of his family. There Washington was sometimes enter- 
tained and had access to a small library which Fairfax had begun 
accumulating at Oxford. 

Plantation Life.—The years 1751-52 marked a turning point 
in Washington's life, for they placed him in control of Mount Ver- 
non. His half brother Lawrence, stricken by tuberculosis, went to 
Barbados in 1751 for his health, taking George along. From this 
sole journey beyond the present borders of the United States 
Washington returned with the light scars of an attack of smallpox. 
In July of the next year Lawrence died, making George executor 
and residuary heir of his estate in the event of the decease of his 
daughter, Sarah, without issue. As she died within two months, 
Washington at the age of 20 became head of one of the best Vir- 
ginia estates. He always thought farming the “most delectable” 
of pursuits. “It is honorable,” he wrote, “it is amusing, and, with 
superior judgment, it is profitable.” And of all the spots for farm- 
ing, he thought Mount Vernon the best. “No estate in United 
America,” he assured an English correspondent, "is more pleasantly 
situated than this.” His greatest pride in later days was to be 
regarded as the first farmer of the land. 

He gradually increased the estate until it exceeded 8,000 ac. 
He enlarged the house in 1760 and made further enlargements and 
improvements on the house and its landscaping in 1784-86. He 
tried to keep abreast of the latest scientific advances. i 

For the next 20 years the main background of Washington’s life 
was the work and society of Mount Vernon. He had to man- 
age the 18 slaves that came with the estate and others he bought 
later; by 1760 he paid tithes on 49 slaves—though he strongly 
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disapproved of the institution and hoped for some mode of abolish- 
ing it. He gave assiduous attention to the rotation of crops, 
fertilization of the soil and the management of livestock. 

For diversion he was fond of riding, fox-hunting and dancing; 
of such theatrical performances as he could reach; and of duck- 
hunting and sturgeon-fishing. He liked billiards and cards and not 
only subscribed to racing associations but ran his own horses in 
races. In all outdoor pursuits, from wrestling to colt-breaking, 
he excelled. A friend of the 1750s describes him as "straight as 
an Indian, measuring six feet two inches in his stockings”; as very 
muscular and broad-shouldered, but though large-boned, weighing 
only 175 pounds; and as having long arms and legs. His pene- 
trating blue-gray eyes were overhung by heavy brows; his nose 
was large and straight; and his mouth was large and firmly closed. 
“His movements and gestures are graceful, his walk majestic, and 
he is a splendid horseman.” He soon became prominent in com- 
munity affairs, was an active member and later vestryman of the 
Episcopal Church and as early as 1755 expressed a desire to stand 
for the Virginia house of burgesses. 

Early Military Career.—Traditions of John Washington's 
feats as Indian fighter and Lawrence Washington's talk of service 
days helped imbue George with military ambition. Just after 
Lawrence's death, Lieut. Gov. Robert Dinwiddie appointed him 
adjutant for the southern district of Virginia at £100 a year (Nov. 
1752). The next year he became adjutant of the Northern Neck 
and Eastern Shore. Then in 1753 Dinwiddie found it necessary to 
warn the French to desist from their encroachments on Ohio valley 
lands claimed by the crown, and after sending one messenger who 
failed to reach the goal he determined to dispatch Washington. 
On the day he received his orders, Oct. 31, 1753, Washington set 
out for the French posts. His party consisted of a Dutchman to 
serve as interpreter; the expert scout Christopher Gist, for guide; 
and four others, two of them experienced traders with the Indians. 
Theoretically, Great Britain and France were at peace, but actually 
war impended, and Dinwiddie's message was an ultimatum: the 
French must get out or they would be put out. 

The journey proved rough, perilous and futile. Washington's 
party left what is now Cumberland, Md., the middle of Novem- 
ber, and despite wintry weather and wilderness impediments 
reached Ft. Le Boeuf, at what is now Waterford, Pa., 20 mi. south 
of Lake Erie, without delay. The French commander was courte- 
ous but adamant. As Washington reported, his officers “told me, 
That it was their absolute Design to take possession of the Ohio, 
and by God they would do it." Eager to carry this alarming news 
back, Washington pushed off hurriedly with Gist. He was lucky to 
get back alive, An Indian fired at them at 15 paces, but missed; 
when they crossed the Allegheny river on a raft Washington was 
jerked into the ice-filled stream but saved himself by catching one 
of the timbers. That night he almost froze in his wet clothing. 
He reached Williamsburg on Jan. 16, 1754, where he hastily penned 
a record of the journey. Dinwiddie, who was labouring to con- 
vince the crown of the seriousness of the French threat, had it 
printed, and when he sent it to London it was reprinted in three 
different forms. 

The enterprising governor forthwith planned an expedition to 
hold the Ohio country. He made Joshua Fry colonel of a provin- 
cial regiment, appointed Washington lieutenant colonel and set 
them to recruiting troops. Two agents of the Ohio company, 
which Lawrence Washington and others had formed to develop 
lands on the upper Potomac and Ohio rivers, had begun building 
a fort at what later became Pittsburgh, Pa, Dinwiddie, ready to 
launch into his own war, sent Washington with two companies to 
reinforce this post. In April 1754, the lieutenant colonel set out 
from Alexandria with about 160 men at his back. He marched 
to Cumberland only to learn that the French had anticipated the 
British blow; they had taken possession of the fort of the Ohio 
company, and had renamed it Ft. Duquesne. Happily, the Indians 

of the area offered support. Washington therefore struggled cau- 
tiously forward to within about 40 mi. of the French position and 
erected his own post at Great Meadows, near what is now Con- 
fluence, Pa. With this as base, he made a surprise attack, May 28, 
1754, upon an advance detachment of 30 French, killing the com- 
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mander, Coulon de Jumonville, and nine others and making 
rest prisoners. The French and Indian War (q.v.) had begun, 

Washington at once received promotion to a full coloneley ay 
was reinforced, commanding a considerable body of Virginia m 
North Carolina troops, with Indian auxiliaries. But his attat 
soon brought the whole French force down upon him. They 
his 350 men into the Great Meadows fort (Ft. Necessity) o 
July 3, besieged it with 700 men and after an all-day fight com 
pelled him to surrender. The construction of the fort had been, 
blunder, for it lay in a water-logged creek bottom, was commandi) 
on three sides by forested elevations approaching it closely qj 
was too far from Washington's supports. The French agreed ty 
let the disarmed colonials march back to Virginia with the honour 
of war, but they compelled Washington to promise that Virgini 
would not build another fort on the Ohio for a year and to signy 
paper acknowledging responsibility for “Vassassinat” of M, & 
Jumonville; a word which Washington later explained he did ny 
rightly understand. He returned to Virginia, chagrined but proud 
to receive the thanks of the house of burgesses, and to find thi 
his name had been mentioned in the London gazettes. His m 
mark in a letter to his brother that “I have heard the bull 
whistle; and believe me, there is something charming in th 
sound" was commented on humorously by Horace Walpole an 
sarcastically by George II. 

An Aide to Braddock.—The arrival of Gen. Edward Braddod 
and his army in Virginia in Feb. 1755, as part of the triple plan o 
campaign which called for his advance on Ft. Duquesne, Gov, 
William Shirley's capture of Niagara and William Johnson's cap 
ture of Crown Point, brought Washington new opportunities ail 
responsibilities. He had resigned his commission in Oct. 17541 
resentment of the slighting treatment and underpayment of t 
lonial officers and particularly because of an untactful order d 
the British war office that provincial officers of whatever rank 
should be subordinate to any officer holding the king's commi 
sion. But he ardently desired a part in the war; “my inclinations) 
he wrote a friend, “are strongly bent to arms.” When Braddod 
showed appreciation of his merits and invited him to join the 
expedition as personal aide-de-camp, with the courtesy title a 
colonel, he therefore accepted. His self-reliance, decision 
masterful traits soon became apparent. 

At table he had frequent disputes with Braddock, who whet 
contractors failed to deliver their supplies attacked the colonial 
as supine and dishonest, while Washington defended them Wi 
warmth. His freedom of utterance is proof of Braddock’s t 
teem. Braddock also accepted from him the unwise advice t 
he divide his army, leaving half of it to come up with the slot 
wagons and cattle train and taking the other half forward agal 
Ft. Duquesne at a rapid pace. Washington was ill with fever dut 
ing June, but joined the advance guard in a covered wagon i 
July 8, begged to lead the march on Ft. Duquesne with his Vir 
ginians and the Indian allies and was by Braddock’s side when 0l 
July 9 the army was ambushed and bloodily defeated. 

In this defeat Washington displayed the combination of coolnt? 
and determination, the alliance of unconquerable energy W 
complete poise, which was the secret of so many of his succes 
So ill that he had to use a pillow instead of a saddle and t 
Braddock ordered his body servant to keep special watch over hilt 
he was everywhere at once. At first he followed Braddock as 
general bravely tried to rally his men to push either forwa 
backward, the wisest course the circumstances permitted. 1 id 
he rode back to bring up the Virginians from the rear and ralli 
them with effect on the flank. To him was largely due the escat 
of the force. His exposure of his person was'as reckless as Br 
dock’s, who was fatally wounded on his fifth horse; Washingt 
had two horses shot under him and his clothes cut by four bu% 
without being hurt. He was at Braddock’s deathbed, helped b s 
the troops back and was repaid by being appointed, in Aug. thw 
while still only 23 years old, commander of all the Virginia tr 
But no part of his later service was conspicuous. Finding E 
a Maryland captain who held a royal commission would not 0? Y 
him, he rode north in Feb. 1756 to Boston to have the quest! 
settled by the commander in chief in America, Governor Shit! 


WASHINGTON, GEORGE 


and bearing a letter from Din- 
widdie, had no difficulty in carry- 
ing his point. On his return he 
plunged into a multitude of vexa- 
tions. He had to protect a weak, 
thinly settled frontier nearly 400 
mi. in length with only some 700 
ill-disciplined colonial troops; to 
cope with a legislature unwilling 
to support him; to meet attacks 
on the drunkenness and ineffi- 
ciency of the soldiers; and to en- 
dure constant wilderness hard- 
ships. It is not strange that in 
1757 his health failed and in the 
closing weeks of that year he was 
so ill of a “bloody flux” that his 
physician ordered him home to 
Mount Vernon. 

Victory Without Promo- 
tion.—In the spring of 1758 he 
recovered sufficiently to return to 
duty as colonel in command of all 
Virginia troops. As part of the 
grand sweep of several British 
armies organized by Pitt, Gen. 
John Forbes led a new advance 
upon Ft. Duquesne. This time 
Forbes resolved not to use Brad- 
dock’s road but to cut a new one 
west from Raystown, Pa. Wash- 
ington disapproved of the route, 
but played an important part in 
the movement. Late in the autumn the French evacuated and 
burned Ft. Duquesne, and Forbes reared Ft. Pitt on the site. 
Washington, who had just been elected to the house of burgesses, 
was able to resign with the honorary rank of brigadier general. 

But though his officers expressed regret at the “loss of such 
an excellent Commander, such a sincere Friend, and so affable a 
Companion,” he quit the service with a sense of frustration. He 
had thought the war excessively slow. The Virginia legislature 
had been niggardly in voting money; the Virginia recruits had 
come forward reluctantly and had proved of poor quality—he had 
hanged a few deserters and flogged others heavily. Virginia gave 
him less pay than other colonies offered their troops. Desiring 
^ regular commission such as his half brother Lawrence had held, 
he applied in vain to the British commander in North America, 
Lord Loudoun, to make good a promise that Braddock had given 
him. Ambitious for both rank and honour, he showed a somewhat 
strident vigour in asserting his desires and in complaining when 
they were denied. He returned to Mount Vernon somewhat dis- 
illusioned, 

Marriage and Stepchildren.—Immediately on resigning his 
Commission he was married, Jan. 6, 1759, to Martha Dandridge, 
the widow of Daniel Parke Custis. She was a few months older 
than he, was the mother of two children living and two dead and 
Possessed one of the considerable fortunes of Virginia. Washing- 
ton had met her the previous March and had asked for her hand 
RU his campaign with Forbes. Though it does. not seem to 

àve been a romantic love match, the marriage united two har- 
monious temperaments and proved happy. Martha was a good 
ousewife, an amiable companion and a dignified hostess. : 

k Some estimates of the property brought him by this marriage 
"e been exaggerated, but it did include a number of slaves and 
about 15,000 ac., much of it valuable for its proximity to Williams- 
urg. More important to Washington were the two stepchildren, 
in Parke (“Jacky”) and Martha Parke (“Patsy”) Custis, who 
lavi » time of the marriage were six and four, respectively. He 
ja 5s ed great affection and care upon them, worried greatly over 
die 34 S waywardness and was overcome with grief when Patsy 
ing on before the Revolution, Jacky died during the war, leav- 
our children. Washington adopted two of them, a boy and a 
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girl, and even signed his letters to the boy as “your papa.” Him- 
self childless, he thus had a real family. 

A Virginia Planter.—From the time of his marriage Washing- 
ton added to the care of Mount Vernon the supervision of the 
Custis estate at the White House on the York river. As his hold- 
ings expanded they were divided into farms, each under its own 
overseer; but he minutely inspected operations every day and ac- 
cording to one visitor often pulled off his coat and performed ordi- 
nary labour. As he once wrote, “middling land under a man’s 
own eyes, is more profitable than rich land at a distance.” To the 
eve of the Revolution he devoted himself to the duties and pleas- 
ures of a great landholder, varied by several weeks’ attendance 
every year in the house of burgesses in Williamsburg. During 
1760-74 he was also a justice of the peace for Fairfax county, sit- 
ting in court in Alexandria, 

In no light does Washington appear more characteristically 
than as one of the richest, largest and most industrious of Virginia 
planters, For six days a week he rose early and worked hard; on 
Sundays he irregularly attended Pohick church (16 times in 1760), 
entertained company, wrote letters, made purchases and sales 
and sometimes went fox-hunting. In these years he took snuff and 
smoked a pipe; throughout life he liked Madeira wine and punch. 
Though wheat and tobacco were his staples, he practised crop 
rotation on a three-year or five-year plan. He had his own water- 
power flour mill, blacksmith shop, brick and charcoal kilns, car- 
penters and masons. His fishery supplied shad, bass, herring and 
other catches, salted as food for the Negroes. Coopers, weavers 
and his own shoemaker turned out barrels; cotton, linen and 
woolen goods; and brogans for all needs. In short, his estates, in 
accordance with his orders to overseers to “buy nothing you can 
make yourselves,” were largely self-sufficient communities. But 
he did send large orders to England for farm implements, tools, 
paint, fine textiles, hardware and agricultural books, and hence 
was painfully aware of British commercial restrictions. 

He experimented in breeding cattle; acquired at least one buf- 
falo, with the hope of proving its utility as a meat animal; and 
kept stallions at stud. He also took pride in a peach and apple 
orchard. His care of slaves was exemplary. He carefully clothed 
and fed them, engaged a doctor for them by the year, refused to 
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sell them—“I am principled against this kind of traffic in the hu- 
man species”—and administered correction mildly. They showed 
so much attachment that few ran away. 

In the social life of the tidewater region he meanwhile played a 
prominent role, The members of the council and house of bur- 
gesses, a roster of influential Virginians, were all friends. He 
visited the Byrds of Westover, the Lees of Stratford, the Carters 
of Shirley and Sabine Hall and the Lewises of Warner Hall; Mount 
Vernon often was busy with guests in return. He liked house par- 
ties and afternoon tea on the Mount Vernon porch; he was fond of 
picnics, barbecues and clambakes; and throughout life he enjoyed 
dancing, frequently going to Alexandria for balls. Cards were a 
steady diversion, and his accounts record sums lost at them, the 
largest reaching nearly £10. In bad weather his diary sometimes 
states, “at home all day, over cards.” Billiards was a rival amuse- 
ment. Not only the theatre, when available, but concerts, cock- 
fights, the circus, puppet shows and exhibitions of animals received 
his patronage. 

He insisted on the best clothes—coats, laced waistcoats, hats, 
coloured silk hose—bought in London. The Virginia of the Ran- 
dolphs, Corbins, Harrisons, Tylers, Nicholases and other promi- 
nent families had an aristocratic quality, and Washington liked to 
do things in a large way. It has been computed that in the seven 
years prior to 1775 Mount Vernon had 2,000 guests, most of whom 
stayed to dinner if not overnight. 

Prerevolutionary Politics.—Washington's contented life was 
interrupted by the rising storm in imperial affairs. The British 
ministry, facing a heavy postwar debt, high home taxes and con- 
tinued military costs in America, decided in 1764 to obtain reve- 
nue from the colonies. Up to that time Washington, though 
regarded by associates, in Col. John L. Peyton's words, as “a young 
man of an extraordinary and exalted character,” had shown no 
signs of personal greatness and few signs of interest in state affairs. 
The Proclamation of 1763 interdicting settlement beyond the Al- 
leghenies irked him, for he was interested in the Ohio company, 
the Mississippi company and other speculative western ventures. 
He nevertheless played a silent part in the house of burgesses 
and was a thoroughly loyal subject. (See also UNITED STATES 
[or America]: History.) 

But he was present when Patrick Henry introduced his resolu- 
tions against the Stamp act in May 1765 and shortly thereafter 
gave token of his adherence to the cause of the colonial Whigs 
against the Tory ministries of England. In 1768 he told George 
Mason at Mount Vernon that he would take his musket on his 
shoulder whenever his country called him. The next spring, 
April 4, 1769, he sent Mason the Philadelphia nonimportation reso- 
lutions with a letter declaring that it was necessary to resist the 
strokes of “our lordly masters” in England; that courteous re- 
monstrances to parliament having failed, he wholly endorsed the 
resort to commercial warfare; and that as a last resort no man 
should scruple to use arms in defense of liberty. When, the follow- 
ing May, the royal governor dissolved the house of burgesses, he 
shared in the gathering at the Raleigh tavern which drew up non- 
importation resolutions, and he went further than most of his 
neighbours in adhering to them. At that time and later he believed 
with most Americans that peace need not be broken. 

Late in 1770 he paid a land-hunting visit to Ft. Pitt, where 
George Croghan was maturing his plans for the Proposed 14th 
colony of Vandalia. Washington directed his agent to locate and 
survey 10,000 ac. adjoining the Vandalia tract, and at one time he 
wished to share in certain of Croghan’s schemes, But the Boston 
Tea Party of Dec. 1773 and the bursting at about the same time 
of the Vandalia bubble turned his eyes back to the east and the 
threatening state of Anglo-American relations. He was not a mem- 
ber of the Virginia committee of correspondence formed in 1773 
to communicate with other colonies, but when the Virginia legisla- 
tors, meeting irregularly again at the Raleigh tavern in May 1774, 

called for a continental congress, he was present and signed the 
resolutions. Moreover, he was a leading member of the first pro- 
vincial convention or revolutionary legislature late that summer, 
and to that body he made a speech which was much praised for its 
pithy eloquence, declaring that “I will raise one thousand men, 
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subsist them at my own expense, and march myself at their hj 
for the relief of Boston." 

The Virginia provincial convention promptly elected Washi 
ton one of the seven delegates to the first continental congress, ü 
was by this time known as a radical rather than a moderate 
in several letters of the time he opposed a continuance of pek 
tions to the British crown, declaring that they would inevitab 
meet with a humiliating rejection. “Shall we after this whine an) 
cry for relief when we have already tried it in vain?” he Wrote 
When the congress met in Philadelphia on Sept. 5, 1774, he wy 
in his seat in full uniform, and his participation in its coun 
marks the beginning of his national career. 

His letters of the period show that while still utterly oppo] 
to the idea of independence, le 
was determined never to submi 
"to the loss of those valuabk 
rights and privileges, which ay 
essential to the happiness ¢ 
every free State, and witho 
which life, liberty, and propery 
are rendered totally insecure’ 
If the ministry pushed mattes 
to an extremity, he wrote, “mot | 
blood will be spilled on this oct 
sion than ever before in Amen | 
can history.” Though he servel ] 
on none of the committees, M- 
was a useful member, his adv - 
being sought on military mallet 
and weight being attached tohi 
advocacy of a nonexportationis 
well as nonimportation agre 
ment. He also helped to sett 
approval of the “Suffolk Re 
solves,” which looked toward armed resistance as a last resort atl 
which did much to harden the king's heart against America. 

Returning to Virginia in November, he took command of tk 
volunteer companies drilling there and served as chairman of th 
committee of safety in Fairfax county. The unanimity with whid 
the Virginia troops turned to him, though the province contain 
many experienced officers and Col. William Byrd of Westover 
succeeded Washington as commander in chief, was a tribute U 
his reputation and personality; it was understood that Virgini 
expected him to be its general. At the March 1775 session of 
legislature he was elected to the second continental congress 
again set out for Philadelphia. 

Head of the Colonial Forces. Washington's choice as ol 
mander in chief of the military forces of all the colonies follo 
immediately upon the first fighting, though it was by no mei 
inevitable and was the product of partly artificial forces. 
Virginia delegates differed upon his appointment. Washing 
himself recommended Gen, Andrew Lewis for the post, and a 
mund Pendleton was, according to John Adams, “very full 
clear against it.” It was chiefly the fruit of a political bargain th 
which New England offered Virginia the chief command as 
price for the adoption and support of the New England am 
This army had gathered hastily and in force about Bos! 
immediately after the clash of British troops and American min! | 
men at Lexington and Concord on April 19, 1775. When a 
ond continental congress met in Philadelphia on May 10, one ° : 
first tasks was to find a permanent leadership for this force. ja 
June 15 Washington, whose military counsel had already Pt 
invaluable on two committees, was nominated and chosen by ! 
imous vote. Beyond the considerations noted, he owed his ch ] 
to the fact that Virginia stood with Massachusetts as one 0 id 
most powerful colonies; that his appointment would augment "n 
zeal of the southern people; that he had made an enduring rc! 
tion in the Braddock campaign; and that his poise, sense an E 
lution had impressed all the delegates. ‘The scene of his d 
with Washington darting modestly into an adjoining room *- 
John Hancock flushing with jealous mortification, will always" 
press the historical imagination; so also will the scene of joy 
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1775, when wheeling his horse under an elm in front of the troops 
paraded on Cambridge common he drew his sword and took com- 
mand of the army investing Boston, News of Bunker Hill had 
reached him before he was a day’s journey from Philadelphia, and 
he had expressed confidence of victory when told how the militia 
had fought. In accepting the command he refused any payment 
beyond his expenses and called upon “every gentleman in the 
room” to bear witness that he disclaimed fitness for it. At once 
he showed characteristic decision and energy in organizing the raw 
volunteers, collecting provisions and munitions and rallying con- 
gress and the colonies to his support. 

The first phase of Washington’s command covered the period 
from July 1775 to the British evacuation of Boston in March 1776. 
In those eight months he imparted discipline to the army, which 
at maximum strength slightly exceeded 20,000; he dealt with sub- 
ordinates who, as John Adams said, quarreled “like cats and dogs”; 
and he kept the siege vigorously alive. Having himself planned 
an invasion of Canada by Lake Champlain, to be entrusted to Gen. 
Philip Schuyler, he heartily approved of Benedict Arnold’s pro- 
posal to march north along the Kennebec river and take Quebec. 
Giving Arnold 1,100 men, he instructed him to do everything 
possible to conciliate the Canadians. He was equally active in 
encouraging privateers to attack British commerce. As fast as 
means offered, he strengthened his army with ammunition and 
siege guns, bringing heavy artillery from Ticonderoga over the 
frozen roads early in 1776. His position was at first precarious, 
for the Charles river pierced the centre of his lines investing the 
town, and if Howe had moved his 20 veteran regiments boldly up 
the stream he might have pierced Washington’s army and rolled 
either wing back to destruction. But all the generalship was on 
Washington’s side, Seeing that Dorchester heights, just south of 
Boston, commanded the city and harbour, and that Howe had un- 
accountably failed to occupy it, he seized it on the night of March 4, 
1776, placing his Ticonderoga guns in position, The British naval 
commander declared that he could not remain if the Americans 
were not dislodged, and Howe, after a storm disrupted his plans 
for an assault, evacuated the city on March 17. He left 200 can- 
non and invaluable stores of small arms and munitions. After 
stamping out the smallpox in Boston and collecting his booty, 
Washington hurried south to take up the defense of New York. 

Sources of Military Strength.—Washington had won the first 
round, but there remained five years of war, during which the 
American cause was repeatedly near complete disaster. It is un- 
questionable that Washington’s strength of character, his ability 
to hold the confidence of army and people and to diffuse his own 
courage among them, his unremitting activity and his strong com- 
mon sense constituted the chief factors in achieving American 
victory, He was not a great tactician: as Jefferson said later, he 
often “failed in the field”; he was sometimes guilty of grave mili- 
tary blunders, the chief being his assumption of a position on 
Long Island in 1776 which exposed his entire army to capture 
the moment it was defeated. At the outset he was painfully inex- 
berienced, the wilderness fighting of the French war having done 
nothing to teach him the strategy of maneuvering whole armies. 
One of his chief faults was his tendency to subordinate his own 
judgment to that of the generals surrounding him; at every criti- 
cal juncture, before Boston, before New York, before Philadelphia, 
in New Jersey, he called a council of war, and in almost every in- 
stance accepted its decision. Naturally bold and dashing, as he 
Proved at Trenton, Princeton and Germantown, he repeatedly 
adopted evasive and delaying tactics on the advice of his asso- 
lates; however, he did succeed in keeping a strong army in exist- 
ence and maintaining the flame of national spirit, and when the 
auspicious moment arrived, he planned the rapid movements which 
ended the war, 9 
di One element of Washington’s strength was his sternness as a 
pol marian: The army was continually dwindling and refilling 2 
t à ics largely governed the selection of officers by congress i 

Went and the ill-fed, ill-clothed, ill-paid forces were = 
ee Ft by sickness and ripe for mutiny. Troops m 
um Of the three sections, New England, the middle states an 

South, showed a deplorable jealousy of the others. Washing- 
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ton was rigorous in breaking cowardly, inefficient and dishonest 
men and boasted in front of Boston that he had "made a pretty 
good sort of slam among such kind of officers." Deserters and 
plunderers were flogged; and Washington once erected a gallows 
40 ft. high, writing that “I am determined if I can be justified in 
the proceeding, to hang two or three on it, as an example to others." 
At the same time the commander in chief won the devotion of 
many of his men by his earnestness in demanding better treatment 
for them from congress. He complained of their short rations, de- 
claring once that they were forced to “eat every kind of horse 
food but hay." 

Campaigns in Middle Colonies.—The darkest chapter in 
Washington's military leadership was opened when, reaching New 
York in April 1776, he placed half his army, about 9,000 men, 
under Israel Putnam, on the perilous position of Brooklyn heights, 
Long Island, where a British fleet in the East river might cut off 
their retreat. He spent a fortnight in May with the continental 
congress in Philadelphia, then discussing the question of inde- 
pendence; and though no record of his utterances exists, there 
can be no doubt that he advocated complete separation. His 
return to New Vork preceded but slightly the arrival of the British 
army under Gen. Sir William Howe, which made its main encamp- 
ment on Staten Island till its whole strength of nearly 30,000 could 
be mobilized. On Aug. 22, 1776, Howe moved about 20,000 men 
across to Gravesend bay on Long Island. Four days later, sending 
the fleet under command of his brother Adm. Richard Howe to 
make a feint against New Vork city, he thrust a crushing force 
along feebly protected roads against the American flank. The 
patriots were outmaneuvered, defeated and suffered a total loss 
of 5,000 men, of whom 2,000 were captured. Their whole position 
might have been carried by storm, but fortunately for Washington, 
General Howe delayed. While the enemy lingered, Washington 
succeeded under cover of a dense fog in ferrying the remaining 
force across the East river to Manhattan, where he took up a for- 
tified position. The British, suddenly landing on the lower part 
of the island, drove back the Americans in a clash marked by dis- 
graceful cowardice on the part of Connecticut and other troops. 
In a series of actions Washington was forced northward, more 
than once in danger of capture, till the loss of his two Hudson river 
forts, one of them with 2,600 men, compelled him to retreat from 
White Plains across the river into New Jersey. There he slowly 
retired toward the Delaware, and as he went his army melted 
away, till it seemed that armed resistance to the British was about 
to expire. 

It was at this darkest hour of the Revolution that Washington 
struck his brilliant blows at Trenton and Princeton, reviving the 
hopes and energies of the nation. Howe, believing the American 
army soon would dissolve totally, retired to New York, leaving 
strong forces in Trenton and Burlington. Washington at his camp 
west of the Delaware planned a simultaneous attack on both posts, 
using his whole command of 6,000 men. But his subordinates in 
charge of both wings failed him, and he was left on the night of 
Dec. 25, 1776, to march on Trenton with about 2,400 men. He 
completely surprised the unprepared Hessians and after confused 
street fighting killed the commander, Rall, and captured 1,000 
prisoners, with arms and ammunition, The immediate result was 
that General Cornwallis hastened with 8,000 men to Trenton, 
where he found Washington strongly posted behind the Assunpink 
river, skirmished with him and decided to wait overnight "to bag 
the old fox." 

During the night the wind shifted, the roads froze hard, and 
Washington was able to steal away from camp, leaving his fires 
deceptively burning, march around Cornwallis' rear and fall at 
daybreak upon the three British regiments at Princeton. These 
were put to flight with a loss of 500 men, and Washington escaped 
with more captured munitions to a strong position at Morristown, 
N.J. The effect of these victories was threefold; they heartened 
all Americans, brought recruits flocking to camp in the spring and 
encouraged foreign sympathizers with the American cause. (See 
also TRENTON AND PRINCETON, BATTLES OF.) 

Valley Forge.—Thus far the important successes had been 
won by Washington; then they fell to others, while he was left to 
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face popular apathy, military cabals and the disaffection of con- 
gress. The year 1777 was marked by the British capture of Phila- 
delphia and the surrender of Burgoyne’s invading army to Gates at 
Saratoga (see SARATOGA, BATTLES OF) followed by intrigues to dis- 
place Washington from his command. Howe’s main British army 
of 18,000 left New York by sea on July 23, 1777, and landed on 
Aug. 25 in Maryland not far below Philadelphia. Washington, 
despite his inferiority of force, for he had only 11,000 men, mostly 
militia and in Lafayette’s words “badly armed and worse clothed,” 
risked a pitched battle on Sept. 11 at the fords of Brandywine 
creek, about 13 mi. north of Wilmington. While part of the British 
force held the Americans engaged, Cornwallis with the rest made 
a secret 17-mi. detour and fell with crushing effect on the American 
right and rear, the result being a complete defeat, from which 
Washington was fortunate to extricate his army in fairly good or- 
der. For a time he hoped to hold the Schuylkill fords, but the 
British passed them and on Sept. 26 triumphantly marched into 
Philadelphia. Congress fled to the interior of Pennsylvania, and 
Washington, after an unsuccessful effort to repeat his stroke at 
Trenton against the British troops posted at Germantown, had 
to take up winter quarters at Valley Forge. His army, twice- 
beaten, ill-housed, and ill-fed, with thousands of men “barefoot 
and otherwise naked,” was at the point of exhaustion; it could 
not keep the field, for inside of a month it would have disappeared. 
Under these circumstances, there is nothing which better proves 
the true fibre of Washington’s character and the courage of his 
soul than the unyielding persistence with which he held his strong 
position at Valley Forge through a winter of semistarvation, of 
justified grumbling by his men, of harsh public criticism and of 
captious meddling by a congress that was too weak to help 
him, 

Intrigues.—Washington’s enemies seized the moment of his 
greatest weakness to give vent to an antagonism which had been 
nourished by sectional jealousies of north against south, by the 
ambition of small rivals and by baseless accusations that he showed 
favouritism to such foreigners as Lafayette. The intrigues of 
Thomas Conway, an Irish adventurer who had served in the French 
army and had become American inspector general, enlisted Thomas 
Mifflin, Charles Lee, Benjamin Rush and others in an attempt to 
displace Washington. Gen. Horatio Gates appears to have been a 
tool of rather than a party to the plot, expecting that the chief 
command would devolve upon himself. A faction of congress 
sympathized with the movement and attempted to paralyze Wash- 
ington by reorganizing the board of war, a body vested with the 
general superintendence of operations, of which Gates became 
president; his chief of staff, James Wilkinson, the secretary; and 
Mifflin and Timothy Pickering, members. Washington was well 
aware of the hostility in congress, of the slanders spread by Dr. 
Rush and James Lovell of Massachusetts and of the effect of for- 
geries published in the American press by adroit British agents. 
He realized the intense jealousy of many New Englanders, which 
made even John Adams write his wife that he was thankful Bur- 
goyne had not been captured by Washington, who would then 
“have been deified. It is bad enough as it is.” But Washington 
decisively crushed the cabal when, the loose tongue of Wilkinson 
having disclosed Conway’s treachery, he sent the latter officer on 
Nov, 9, 1777, proof of his knowledge of the whole affair. 

With the conclusion of the French alliance in the spring of 1778 
the aspect of the war was radically altered; and the British army 
in Philadelphia, fearing that a French fleet would blockade the 
Delaware while the militia of New Jersey and Pennsylvania in- 
vested the city, hastily retreated upon New Vork city. Washing- 
ton hoped to cut off part of the enemy, and by a hurried march 
with six brigades interposed himself at the end of June between 
Sir Henry Clinton (who had succeeded Howe) and the Jersey 

coast. The result was the battle of Monmouth on June 28, where 
a shrewd strategic plan and vigorous assault were brought to 
naught by the treachery of Charles Lee (see MONMOUTH Court 
Houser, BATTLE OF). When Lee ruined the attack by a sudden or- 
der to retreat, Washington hurried forward, fiercely denounced 
him and restored the line, but the golden opportunity had been 
lost. The British made good their march to Sandy Hook and 
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Washington took up his quarters at New Brunswick. Lee E | 
rested, court-martialed and convicted on all three of the chang 
made against him; but instead of being shot, as he desery, 
was sentenced to a suspension from command for one year, Ty 
arrival of the French fleet under D'Estaing in July 1778 complete 
the isolation of the British and Clinton was thenceforth held t 
New York city and the surrounding area. Washington made tis 
headquarters in the highlands of the Hudson, and distributed hi 
troops in cantonments around the city and in New Jersey, 
Yorktown.—The final decisive stroke of the war, the capture 
of Cornwallis at Yorktown, is to be credited chiefly to Washing. 
ton’s vision. With the domestic situation intensely gloomy cay 
in 1781, he was hampered by the feebleness of congress, the pope 
lar discouragement and the lack of prompt and strong support by 
the French fleet. A French army under Rochambeau having ar 
rived to reinforce him in 1780, he pressed Admiral De Grs 
to assist in an attack upon either Cornwallis in the south or Clinty_ 
in New York. In August the French admiral sent definite wor 
that he preferred the Chesapeake, with its large area and deep 
water, as the scene of his operations; and within a week, on Aug. 
1781, Washington marched south with his army, leaving Heal 
with 4,000 men to hold West Point. He hurried his troops throug 
New Jersey, embarked them on transports in Delaware by 
and landed them at Williamsburg, Va., where he had arrived o 
Sept. 14. Cornwallis had retreated to Yorktown and entrench 
his army of 7,000 British regulars. Their works were complete) 
invested before the end of the month; the siege was pressed wit 
vigour by the allied armies under Washington, consisting of $50 
Continentals, 3,500 Virginia militia and 5,000 French regulars; atl 
on Oct. 19 Cornwallis surrendered. By this campaign, probably 
the finest single display of Washington's generalship, the war ws 
brought to a virtual close. ` 
Washington remained during the winter of 1781-82 with the 
continental congress in Philadelphia, exhorting it to maintain it 
exertions for liberty and to settle the army’s claims for pay. E 
continued these exhortations after he joined his command at New 
burgh on the Hudson in April 1782. He was astounded and angered 
when some loose camp suggestions found expression in a letit 
from Col. Lewis Nicola offering a plan by which he should use llt 
army to make himself king. He blasted the proposal with fient 
condemnation. When the discontent of his unpaid men came tat 
head in the circulation of the “Newburgh address” early in 178) 
he issued a general order censuring the paper, and at a metti 
of officers on March 15 read a speech admonishing the army li 
obey congress and promising his best efforts for a redress of gieti 
ances. He was present at the entrance of the American army 
New York on the day of Clinton's evacuation, Nov. 25, 1783, 
on Dec. 4 took leave of his closest officers in an affecting scene 
Fraunces’ tavern. Traveling south, on Dec. 23, in a solemn cette 
monial immortalized by the pen of Thackeray, he resigned his co 
mission to the continental congress in the state senate chambet ; 
Maryland in Annapolis and received the thanks of the nation. # à 
accounts of personal expenditures during his service, kept n 
minute exactness in his own handwriting and totaling £240 
without charge for salary, had been given the controller of "3 
treasury to be discharged. Washington left Annapolis at sunt 
of Dec. 24 and before nightfall was at home in Mount Vert? 
(See also AMERICAN REVOLUTION.) " 
- In the next four years Washington found sufficient occupa 
in his estates, wishing to close his days as a gentleman-farmet 
giving to agriculture as much energy and thought as t0 
army. He enlarged the Mount Vernon house; he laid out 
grounds anew, with sunken walls or ha-has; and he embat 
on experiments with mahogany, palmetto, pepper and other 2 
eign trees, English grasses and grains. His farm manager © 
the Revolution, a distant relative named Lund Washington, M 
in 1785 and was succeeded by a nephew, Maj. George Augus 9 
Washington, who resided at Mount Vernon till his death in 1% 
Washington's losses during the war had been heavy, cause d 
neglect of his lands, stoppage of exportation and a depreciation” 
paper money, which cost him hardly less than $30,000. He tl 
attempted successfully to repair his fortunes, his annual rec! 
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from all his estates being from $10,000 to $15,000 a year. In 
1784 he made a tour of nearly 700 miles to view the wild lands he 
owned to the westward, congress having made him a generous 
grant. As a national figure, he was constrained to offer hospitality 
to old army friends, visitors from other states and nations, diplo- 
mats and Indian delegations, and he and his:household seldom sat 
down to dinner alone. 

A More Perfect Union.—Viewing the chaotic political condi- 
tion of the United States after 1783 with frank pessimism and 
declaring (May 18, 1786) that "something must be done, or the 
fabric must fall, for it is certainly tottering,” Washington re- 
peatedly wrote his friends urging steps toward “an indissoluble 
union.” At first he believed that the Articles of Confederation 
might be amended. Later, especially after the shock of Shays’s 
rebellion, he took the view that a more radical reform was neces- 
sary but doubted as late as the end of 1786 that the time was ripe. 
His progress toward adoption of the idea of a federal convention 
was, in fact, puzzlingly slow. Though John Jay assured him in 
March 1786 that breakup of the nation seemed near and opinion 
for the convention was crystallizing, Washington remained non- 
committal, But despite long hesitations, he earnestly supported 
the proposal for a federal impost, warning the states that their pol- 
icy must decide “whether the Revolution must ultimately be con- 
sidered a blessing or a curse.” And his numerous letters to the 
leading men of the country as- 
sisted greatly to form a sentiment 
favourable to a more perfect 
union. Some understanding being 
necessary between Virginia and 
Maryland regarding the naviga- 
tion of the Potomac, commission- 
ers from the two states met at 
Mount Vernon in the spring of 
1785; from this seed sprang the 
federal convention, Washington 
approved in advance the call for a 
gathering of all the states to meet 
in Philadelphia in May 1787 to 
“render the Constitution of the 
Federal Government adequate to 
the exigencies of the Union.” 
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But he was again hesitant about 
attending, partly because he felt 
tired and infirm, partly because 
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of doubts about the outcome. 
Although he hoped to the last to be excused, he was chosen one of 
Virginia’s five delegates. 

Washington arrived in Philadelphia on May 13, the day before 
the opening of the convention, and as soon as a quorum was ob- 
tained was unanimously chosen its president. For four months he 
Presided over the constitutional convention, breaking his silence 
only once upon a minor question of congressional apportionment. 
Though he said little in debate no one did more outside the hall to 
insist on stern measures. “My wish is,” he wrote, "that the con- 
vention may adopt no temporizing expedients, but probe the de- 
fects of the Constitution to the bottom, and provide a radical 
cure.” His weight of character did more than any other single 
force to bring the convention to an agreement and obtain ratifica- 
tion of the instrument afterward. He did not believe it perfect, 
though his precise criticisms of it are unknown. But his support 
Rave it victory in Virginia, where he sent copies to Patrick Henry 
and other leaders with a hint that the alternative to adoption was 
anarchy; while a letter of his published in a Boston newspaper, 

eclaring that “it or dis-union is before us to chuse from,” told 
iig aly in Massachusetts. He received and personally circu- 
tain dee les of the Federalist, When once ratification was ob- 
tna he wrote leaders in the various states urging that men 
fre " favourable to it be elected to congress. For a time he 
be ax believed that, the new framework completed, he would 
turn anes to retire again to privacy. But all eyes immediately 
reg ed to him for the first president. He alone commanded the 
Pect of both the parties engendered by the struggle over rati- 
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fication, and he alone would be able to give prestige to the republic 
throughout Europe. In no state was any other name considered. 
The electors chosen in the first days of 1789 cast a unanimous vote 
for him, and reluctantly—for his love of peace, his distrust of 
his own abilities and his fear that his motives in advocating the 
new government might be misconstrued all made him unwilling— 
he accepted, 

On April 16, after receiving congressional notification of the 
honour, he set out from Mount Vernon, reaching New York in 
time to be inaugurated on April 30. The ceremony was performed 
in Wall street, near the spot now marked by Ward's statue of 
Washington, and a great crowd broke into cheers as, standing on 
the balcony of Federal hall, he took the oath administered by 
Chancellor Livingston and retired indoors to read congress his in- 
augural address. 

President of the United States—Washington’s administra- 
tion of the government in the next eight years was marked by the 
caution, the methodical precision and the sober judgment which 
had always characterized him. He regarded himself as standing 
aloof from party divisions and emphasized his position as presi- 
dent of the whole country by a tour first through the northern 
states and later through the southern. A painstaking inquiry into 
all the problems confronting the new nation laid the basis for a 
series of judicious recommendations to congress in his first mes- 
sage. In selecting the four members of his first cabinet, Thomas 
Jefferson as secretary of state, Alexander Hamilton as secretary 
of treasury, Henry Knox as secretary of war and Edmund Ran- 
dolph as attorney general, Washington balanced the two parties 
evenly, But he leaned with especial weight upon Hamilton, sup- 
porting his scheme for the assumption of state debts, taking his 
view that the bill establishing the Bank of the United States was 
constitutional and in general strengthening the authority of the 
federal government. 

Distressed when the inevitable clash between Jefferson and 
Hamilton arose, he tried to keep harmony, writing frankly to 
each and refusing to accept their resignations. 

But when war was declared between France and England in 
1793, he again took Hamilton’s view that the United States should 
completely disregard the treaty of alliance with France and pur- 
sue a course of strict neutrality, while he acted decisively to stop 
the improper operations of the French minister, Genét. He had a 
firm belief that the United States must insist on its national iden- 
tity, strength and dignity. His object, he wrote, was to keep the 
country “free from political connections with every other country, 
to see them independent of all, and under the influence of none. 
Ina word, I want an American character that the powers of Europe 
may be convinced that we act for ourselves, and not for others.” 
The sequel was the resignation of Jefferson at the close of 1793, 
the two men parting on good terms and Washington praising Jef- 
ferson’s “integrity and talents.” The suppression of the Whisky 
insurrection (g.v.) in 1794 by federal troops whom Hamilton led 
in person and the dispatch of John Jay to conclude a treaty of com- 
merce with Great Britain tended further to align Washington with 
the Federalist party. Though the general voice of the people com- 
pelled him to acquiesce reluctantly to a second term in 1792 and 
his election that year was again unanimous, during his last four 
years in office he suffered from a fierce personal and partisan ani- 
mosity. This culminated when the publication of the terms of the 
Jay treaty, which Washington signed on June 25, 1795, provoked 
a bitter discussion, and the house of representatives called upon 
the president for the instructions and correspondence relating to 
the treaty, These Washington, who had already clashed with the 
senate on foreign affairs, refused to deliver, and in the face of an 
acrimonious debate firmly maintained his position. 

Early in his first term Washington, who by education and natural 
inclination was minutely careful of the proprieties of life, estab- 
lished the rules of a virtual republican court. In both New York 
and Philadelphia he rented the best houses procurable, refusing 
to accept the hospitality of George Clinton, for he believed the 
head of the nation should be no man’s guest. He returned no calls 
and shook hands with no one, acknowledging salutations by a for- 
mal bow. He drove in a coach drawn by four or six smart horses 
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and with outriders and lackeys in rich livery, He attended recep- 
tions dressed in a black velvet suit with gold buckles, with yellow 
gloves, powdered hair, a cocked hat with an ostrich plume in one 
hand and a sword in a white leather scabbard. After being over- 
whelmed by callers, he announced that except for a weekly levee 
open to all, persons desiring to see him must make previous engage- 
ments. On Friday afternoons Mrs. Washington held more in- 
formal receptions, at which the president appeared and chatted 
gravely with both ladies and gentlemen. Though the presidents 
of the continental congress had made their tables partly public, 
Washington, who entertained largely, inviting members of con- 
gress in rotation, insisted that his hospitality be entirely private. 
He served good wines and the menus were elaborate, but such visi- 
tors as Senator Maclay complained that the atmosphere was too 
“solemn.” 

Indeed, his simple ceremony offended many of the more radical 
antifederalists, who did not share his sense of its fitness and 
accused the president of conducting himself as a king. But his 
cold and reserved manner was caused by native diffidence rather 
than any excessive sense of dignity. 

Retirement.—Earnestly desiring leisure, feeling a decline of 
his physical powers and wincing under opposition abuse, Washing- 
ton refused to yield to the general pressure for a third term. This 
refusal was blended with a testament of sagacious advice to his 
country in the Farewell Address of Sept. 19, 1796, written largely 
by Hamilton but remolded by Washington and expressing his ideas. 
Retiring in March 1797 to Mount Vernon, he devoted himself for 
the last two and a half years of his life to his family, farm opera- 
tions and care of his slaves. In 1798 his seclusion was briefly 
threatened when the prospect of war with France caused his ap- 
pointment as commander in chief of the provisional army, and he 
was much worried by the political quarrels over high commissions ; 
but the war cloud passed away. On Dec. 12, 1799, he exposed 
himself on horseback for several hours to cold and snow and, re- 
turning home exhausted, was attacked late next day with quinsy or 
acutelaryngitis. He was bled heavily four times and given gargles 
of “molasses, vinegar and butter," and a blister of cantharides (a 
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preparation of dried beetles) y 
placed on his throat, his stre : 
meanwhile rapidly sinking 
faced the end with Character, 
serenity, saying, "T die hard, by 
Iam not afraid to go,” and later; 
"I feel myself going: ] thant 
you for your attentions; by] 
pray you to take no more troully 
about me. Let me go off quietly, 
I cannot last long.” After [171 
instructions to his secretary, Ty 
bias Lear, about his burial, y 
died at 10 P.M. on Dec, 14, Th 
news of his death placed the 
tire U.S. in mourning, and th 
sentiment of the country pr 
manently endorsed the famo 
words of Henry Lee, embodiediy 
resolutions which John Marshal 
introduced in the house of rp 
resentatives, that he was “firstit 
war, first in peace, and fintii 
the hearts of his countrymen? 
When the news reached Euro 
the British channel fleet and th 
armies of Napoleon paid tribut 
to his memory; and many of th 
political and intellectual leuia 
of the time joined in accordii 
him a pre-eminent place amp? 
the heroes of history. 


See also references unt) 
“Washington, George” in the It 
dex. 


BisrrocnAPHy.— The earliest known portrait of Washington isi 
by Charles Willson Peale, painted in 1772. A long line of painters a 
sculptors followed, and their work may be found criticized in Justi 
Winsor's Narrative and Critical History of America, vol. vii. es 
ton himself thought highly of the likeness by Joseph Wright, paintedl 
1782. According to Winsor, the favourite profile is Houdon's-# 
Gilbert Stuart’s canvas had been popularly preferred for the Eu. 
and John Trumbull's florid paintings for the whole figure. d 
pictures are somewhat idealized, while all the later portraits suffer d 
the fact that the artificial teeth worn by Washington in later a 
altered the expression of his face. Houdon's statue hardly does p 
to Washington's imposing stature; he was 6 {t. 3 in. tall in his pf 
and weighed 220 lb., carrying himself with great dignity and poise. 
the Houdon bust, modeled from life, is excellent. For the iconogrsl 
see Gustav Eisen, Portraits of Washington, in 3 vol. (1932). 4 M 

The fullest compilation of Washington’s Writings is the United a 
bicentennial commission edition, edited by John C. Fitzpatrick se i 
(1931-44). This displaces the older works, Worthington C. For ari 
Writings of George Washington in 14 vol. (1889-93), and Jared Sd 
edition in 12 vol. (1834-37). John C. Fitzpatrick has separately ma 
Washington's Diaries in 4 vol. (1925), Much the fullest and best vid 
raphy is that by Douglas Southall Freeman in 6 vol. (1948-54), Me 
is supplemented by a seventh volume written by his associates Johni 
Carroll and Mary A. Ashworth (1957). Among good earlier biog ki 
now corrected by Freeman are those by John Marshall, (ine woi 
plagiarized material) in 5 vol. (1804-07); Washington Irving, “oit 
5 vol. (1855-59); Edward Everett Hale (1888); Henry Cabot -ol 
(1889); Woodrow Wilson (1897); Worthington C. Ford (1899; 
Norman Hapgood (1901). Rupert Hughes published an ined 
3-vol. biography in 1926-29. The best recent 1-vol. works are ya 
Fitzpatrick, George Washington Himself (1933) ; Shelby Little, ij 
Washington (1931); and Marcus Cunliffe, George Washington: 
my esee LG $ indul 

Valuable studies on special aspects of Washington's career" 
Charles H. Ambler, George Washington and the West (956) 88 
Cleland, George Washington in the Ohio Valley (1956); John 1930), 
The Unknown Washington, largely on his constitutional ideas ie 
Paul Leland Haworth, George Washington, Country GENS 1 
(1925); Eugene E. Prussing, The Estate of George Washingto y 
ceased (1927); Thomas G. Frothingham, Washington, Command 
Chief (1930) ; H: L, Ritter, Washington As a Business Man (1932) ‘pall 
Charles W. Stetson, Washington and his Neighbors (1956): ah 
Leicester Ford's The True George Washington (1896) is a classic ei 
nation of all sides of Washington's career and personality; int 


Charles Moore has examined The Family Life of George Wash 
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(1926). For a treatment of the military and political background of 
the times see the large histories by W. E. H. Lecky, George Otto Trevel- 
an, George Bancroft, Justin Winsor, John Bach McMaster, Edward 
Channing and L. H. Gipson. The best work on Martha Washington 
js by Anne Hollingsworth Wharton (1897), supplemented by Paul 
Wilstach, Mount Vernon, Washington's Home and the Nation's Shrine 
(1916) (A. N.) 
WASHINGTON, HENRY STEPHENS (1867-1934), 
U.S. petrologist whose Manual of the Chemical Analysis of Rocks 
(four editions, 1904 to 1930) became standard for students 
throughout the world, was born on Jan. 15, 1867, in Newark, N.J. 
Washington and three associates devised a "Quantitative Classifi- 
cation of Igneous Rocks" published in the Journal of Geology in 
1902. He used this framework in tabulating 8,600 rock analyses 
which he collected from worldwide literature for the years 1884 
to 1913 inclusive, resulting in his Chemical Analyses of Igneous 
Rocks published in 1917 by the U.S. Geological Survey, which con- 
tinued the work for the years 1914 to 1953. Washington was an 
organizer, in 1919, of the International Union of Geodesy and 
Geophysics. He was ‘co-author of a chapter on the constitution 
of the earth (a National Research Council publication in 1951). 
He died on Jan. 7, 1934, in Washington, D.C. (H. E. ME.) 
WASHINGTON, an urban district in the county of Durham, 
Eng., lies about 8 mi. (13 km.) SE of Newcastle upon Tyne. Pop. 
(1961) 18,805. The principal industry is coal mining, followed by 
iron and chemicals. Washington New Town, for 80,000 people of 
Tyneside and Wearside and incorporating most of the urban dis- 
trict, was officially designated in 1964. The parish church (1833) 
occupies the site of a much older building and contains a 12th- 
century font. The building of greatest interest is Washington 
Old Hall (belonging to the National Trust and opened in Septem- 
ber 1955), which was erected in 1613 and incorporates substan- 
tial remains of the 12th-century manor house of the Washington 
family. In 1183 the manor was held by William de Hertburne, 
who took the name of de Wessyngton. In 1657 two of his de- 
scendants, John and Lawrence Washington, sailed for America. 
Pres. George Washington was the great-grandson of John Wash- 
ington. See WásniNGTON, GEORGE; Warton. (C. W. Gv.) 
WASHINGTON, nicknamed the "Evergreen state" for its 
extensive forests of fir and pine and ‘Chinook state" for its salmon 
industry, is a state of the Pacific northwest of the United States. 
It is bounded on the north by the Canadian province of British 
Columbia (at the 49th parallel); on the east by Idaho; on the 
south by Oregon and the Columbia river; and on the west by the 
Pacific ocean, the Strait of Juan de Fuca and Puget sound. Its 
extreme length east and west is 341 mi., its extreme width north 
and south is 238 mi.; and its total area is 68,192 sq.mi., of which 
66,709 is land area, including 1,483 sq.mi. of inland water surface, 
and 530 sq.mi. is boundary water (Puget sound). It is 20th in 
size among the states, being, with the exception of Hawaii, the 
smallest state west of Iowa. Washington was proclaimed a state 
Nov. 11, 1889, becoming the 42nd state in the union; the capital 
is Olympia. The state bird is the willow goldfinch, the state flower 
s the coastal rhododendron and the state tree is the western hem- 
lock. The state flag is dark green bearing in its centre a reproduc- 
tion of the state seal, a circle bearing the legend “The Seal of the 
He of Washington 1889” around a bust of George Washington. 
^ 1853 Columbia was stiggested as the name of the prospective 
territory, but because it resembled that of the federal district. 
ashington was substituted. 


PHYSICAL GEOGRAPHY 


Physical Features and Soils.— Washington, in fact the entire 
acific northwest, lies within the realm of the western cordillera 
of the western hemisphere. The state lies between the extremes 
of approximately latitude 45° 34^ and 49° N: and longitude 116° 
and 124° 48^ W, Volcanism and glaciation have been responsi- 
ue most of the landscape and soil cover. The region lies 
cad in the “Pacific ring of fire,” and the highest peaks in the Cas- 
dE Tange are extinct volcanoes. Mt. Rainier (14,410 ft.), Mt. 
fos ft (12,807 ft.), Mt. Baker (10,778 ít.), Glacier peak (10,- 
m t.) and Mt. St. Helens (9,677 ft.) were built upon an older 
Quntain system during the Pleistocene period of geologic history. 
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The Olympic mountains and the Willapa hills come so near to 
the Pacific shore line that there is only a very narrow coastal low- 
land. Mt. Olympus (7,954 ft.) is the highest point in the rugged 
Olympic peninsula. Immediately to the east is the Cowlitz-Puget 
trough, the northern end of which, Puget sound, is submerged and 
provides one of two of the largest natural harbours on the Pacific 
coast of the western hemisphere. Rivers flowing into the sound 
have silted up their estuaries to form rich farm lands. 

The Cascade range, which divides the state into two distinct 
geographic sections, extends from British Columbia to the Colum- 
bia river. Its width at the international boundary is about 100 
mi., and it narrows to 50 mi. at the river where its gorge provides 
the only good break through the Cascade-Sierra Nevada mountain 
chain in a distance of over 1,000 mi. 

East of the Cascades lies a large interior region known as the 
Inland empire. A merging of the Okanogan highlands and the fron- 
tal ranges of the Rockies forms a northern enclosure. To the south 
and east lies the Columbia plateau, which is one of the largest 
and deepest lava beds in the world. Parts of it are covered with 
thick layers of glacial material, other portions have had their top- 
soil washed away by glacial melt water, so that bedrock protrudes 
through thin but rich soil. Rivers fed by glacial waters also carved 
deep trenches called coulees, of which the Grand coulee is the most 
formidable. It isa depression from 500 to 1,000 ft. in depth and 
about 50 mi. in length. The upper half of the coulee is used as an 
equalizing reservoir to store water for the Columbia river basin 
project. Farther to the south and the east is the Palouse country, 
a hilly area where winds and snow have deposited thick layers of 
sediments of volcanic and glacial origin. A unique soil of excep- 
tional depth and fertility has developed from these sediments: 
In the central part of the state, the Big Bend country and the 
Columbia basin are semiarid but, by dry-farming and irrigation, 
good crops are produced. (See also CoLUMBIA River.) 

Climate.—Because of the north-south direction of the moun- 
tain ranges which lie athwart the prevailing westerly winds, the 
climatic zones of the state assume an essentially north-south orien- 
tation. Air, thick with moisture, reaching the state from the west 
has a cooling effect in summer and a warming influence in winter. 
Whereas this moderating factor extends to the interior, the 
weather, nevertheless, varies pronouncedly in different parts of 
the state. Along the coast line, precipitation is excessive—at one 
point in the south foothills of the Olympic mountains it exceeds 
140in. West of the Cascades the mean annual temperature is very 
moderate, and the annual range is but 15°-30° F. The interior, on 
the other hand, is semiarid and desert conditions prevail along the 
Columbia river at Hanford, which has but 6 in. of precipitation a 
year. Some places have an extreme annual temperature range 


of over 120° F. There are areas in western Washington that have 
280 days free of killing frost; Walla Walla has 200 such days. 
Other parts of the interior, however, have only 100. 


BY COURTESY OF THE UNIVERSITY OF WASHINGTON LIBRARIES, SEATTLE 
"MOUNT RAINIER, FROM THE SOUTH PART OF ADMIRALTY INLET," EN- 
GRAVING AFTER A SKETCH BY J. SYKES, A MEMBER OF CAPT. GEORGE VAN- 
COUVER'S EXPEDITION; FROM A 1798 EDITION OF VANCOUVER'S “VOYAGE 
OF DISCOVERY" 
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The Rocky mountains generally shield the state from easterly 
and northeasterly winds from the northern Great Plains. How- 
ever, when the winds become sufficiently intense, they occasionally 
surmount or break through the barrier and cause cold spells, 
called “cow killers" in olden days. A mild föhn wind, known as 
a chinook (q.v.), sometimes brings relief and removes snow. Due 
to peculiar circumstances, the weather tends to be dry and stable 
in late spring and summer and wet and capricious in winter. This 
is in reverse of the situation in most parts of the United States. 

Vegetation and Animal Life.—The Douglas fir, Washing- 
ton’s most important lumber tree, grows on both the east and west 
slopes of the Cascades, but reaches its greatest dimensions in the 
west, growing on hills and benches at elevations from near sea 
level to more than 5,000 ft. Some Douglas firs reach a height of 
300 ft., with diameters of 12 to 15.ft. Western red cedar, also im- 
portant, attains a height of up to 200 ft. and a diameter of up to 
10 ft. Ponderosa pine (some of which reach a height of 175 ft. 
with a diameter of 6 ft.), with an average height of about 100 ft. 
and diameter of 3 ft., is the most valuable tree of the eastern 
part of the state. Other important trees include the western hem- 
lock, which grows in all parts of the state, and the Sitka spruce, 
growing in the coastal fog belt. Grand, silver, noble and alpine 
firs are common, as is the western larch. More than 3,000 species 
of wild flowers, shrubs, vines, ferns and mosses are found in the 
state from the ocean shore and the humid western slopes of the 
Cascades to the mountain ranges, the Columbia basin and the semi- 
arid plateaus. Among the most spectacular is the state flower, the 
rhododendron. 

The abundant animal life attracted the pioneer hunters and fur 
traders. Elk, deer and bear may be found in the forests and moun- 
tains. Mountain goats have increased in numbers under the pro- 
tection of conservation laws. Fur-bearing animals include large 
numbers of beavers, martens, muskrats, skunks, weasels, otter, 
mink, raccoons, opossums and foxes. Important carnivorous ani- 
mals are the coyote, bobcat and mountain lion, Because of the 
extensive forests and wide differences in climate and topography, 
the state supports a large and varied bird population, including 
ducks, geese and other migratory waterfowl, pheasants, grouse, 
sage hens and other upland game birds and numerous species of 
songbirds, Native fish include the rainbow, steelhead, cutthroat, 
silver and Dolly Varden trouts; eastern brook, Mackinaw and 
Loch Leven trouts and bass, perch, crappie, catfish and sunfish 
have been introduced. Many of the lakes were barren until suc- 
cessfully stocked by the state, which operates 25 hatcheries. Five 
species of salmon, including the Chinook, or king, salmon, are 
found there and the rivers, sounds and coastal and offshore waters 
teem with many varieties of fish, shellfish and other marine life. 

State and National Parks.—The state park system includes 
more than 60 parks, historical, geological and other areas. Decep- 
tion Pass State park has had the largest total number of visitors, 
and Twin Harbors State park the largest number of night campers. 
The Dry falls of the Grand coulee, 400 ft. high and about 3 mi. 
wide, on the prehistoric Columbia river, are a part of Sun Lakes 
State park. State game and recreation areas include Banks lake 
and Potholes and Long lake reservoirs. 

National parks in the state include Olympic National park, al- 
most 1,400 sq.mi. of wilderness area on the Olympic peninsula, 
and Mt. Rainier National park, containing 378 sq.mi., with 26 
glaciers on the 14,410-ft. mountain. The national park service 
also administers the Coulee dam national recreation area, which 
includes the Franklin D. Roosevelt lake, formed by Grand Coulee 
dam across the Columbia river. Fort Vancouver National monu- 
ment, western headquarters of the Hudson's Bay company, 1825- 
49, and U.S. military reservation for 100 years thereafter, was 
established in 1954. Whitman National monument, site of the 
mission set up by Marcus Whitman (see History: Joint Occupa- 

tion, below) and scene of the Whitman massacre in 1847, was 
established in 1940. 


HISTORY 


Exploration and Early Settlement.— For most of its his- 
tory, the Pacific northwest has had the misfortune of being ap- 
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praised from the standpoint of its geographic position rather 
its economic potentialities or its inherent attractiveness for ly 
Early European mariners sought the region with a view of & 
covering a passage to the far east, but the first men on reg, i 
have seen the region were Juan Pérez, in 1774, and Bruno Hew, 
the following year. Sent to determine the status of Russians; 
Alaska, they described the shore line, and Heceta’s men Werte ty 
first white persons known to have set foot on Washington soil, 

Of more enduring significance were the exploits of Capt, Jun 
Cook. In 1778, on his third voyage to the Pacific, he di 
the Hawaiian Islands, which he named Sandwich Islands; viti 
the coast of the Pacific northwest; and put in at Nootka sound jp 
repairs. His crew gathered a lucrative cargo of furs, the sale 
which at Canton gave impetus to the maritime fur trade, Notai 
were the achievements of those, who followed. Capt. Cha 
Barkley, whose wife was the first white woman known to hy 
visited the northwest coast, discovered the Strait of Juan de fy 
in 1787. Capt, John Meares sailed into this passage the folloviy 
year and bestowed upon it the name of the apocryphal exploy 
Capt. George Vancouver, whose mission was both diplomatica 
exploratory, surveyed Puget sound and the waters. behind Va 
couver Island in most expert fashion in 1792. The same ye 
Robert Gray, a Boston mariner, discovered the Columbia riveral | 
thereby gave the United States its first claim to the “Oregon com 
try," as the land drained by the river was called, Later ini | 
year, Vancouver's second in command, William Broughton, th 
entered the river and made an even more extensive reconnaissant 
The maritime fur trade, ruthlessly exploitative, declined rapid) 
thereafter. 

Overland explorations to the Pacific, which previously li 
proved abortive, succeeded at the turn of the century. Alexand 
Mackenzie, a Scotsman and partner in the North West. compat 
made the first crossing of North America by a northern routà 
1792-93. He did not, however, find “the river of the West,” 
honour fell to Meriwether Lewis and William Clark, who in li 
06 reached the main course of that stream, They entered Wat 
ington from Idaho by the Snake river, which they followed tot 
Columbia, which in turn took them to the sea. They ret 
substantially the same route. 

David Thompson, a dauntless explorer and superb geogra 
for the North West company, built posts, called “houses, th 
upper courses of the Columbia. One, Spokane house, built in! 
near the juncture of the Little Spokane and Spokane rivers, 
came the first building constructed by white men in Wi 
John Jacob Astor's Pacific Fur company, a subsidiary of the An 
ican Fur company, used Astoria as its regional base of operă 
Ft. Okanogan and Ft. Spokane, opposite Spokane house, m 
terior posts. Misfortunes, chiefly at sea, and the War of I 
prompted authorities at Astoria in Oct. 1813 to sell okk 
North West company, which then had the trade of the eh 
itself until it was absorbed by the Hudson’s Bay company. We 
Under John McLoughlin, “Father of Oregon" and chief factor 
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the department of the Columbia, this giant corporation mainta! 
a successful monopoly and warded off the onslaughts 0! 
company regarded as American interlopers. omt 
Joint Occupation.—The Oregon country did not beci 

subject of serious diplomatic discussion until after the 
1812. Spain, in 1819, and Russia, in 1824-25, accepted 
adjustments on the Pacific slope which eliminated 

the Columbia drainage area. Britain and the United 

remaining claimants, recognized the ultimate significance ® g 
gion but felt themselves too ill-informed to make à 

tion. In 1818 they made a ten-year agreement, errone 
“joint occupation." The subjects of either government 
tle without impairing the claims of the other. In 1827 the 
ment was renewed indefinitely subject to termination 
power upon 12 months’ notice. This approach prove 
until the flood of Americans poured over the Oregon ob 
1840's (see Oregon Territory, below). It soon became o 
to the Hudson's Bay company that settlement spelled 4% 
declining fur trade on the Columbia. Both American al | 
statesmen also realized that delay in achieving a fin 
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solution endangered the peace. 
Because this and other factors 
were propitious to the United 
States position, the treaty of 1846 
favoured the U.S. by extending 
the 49° parallel boundary west- 
ward from the Rockies to the 
Strait of Georgia. The privileges 
and properties of the Hudson’s 
Bay company were guaranteed 
but later. relinquished for $650,- 
000, 

The Indians of the Pacific 
northwest, on the whole peace- 
ably inclined, had been curious 
about the white man’s religion to 
which they attributed his extraor- 
dinary powers. In 1831 a dele- 
gation of Flathead and Nez Perce 
Indians visited St. Louis to re- 
quest the "black robes" and the 
“Book.” Methodists and American board missionaries responded. 
Marcus Whitman, representing the latter, located a station at 
Wailatpu, near the present city of Walla Walla. Two Catholic 
secular priests, Fathers Francois Norbert Blanchet and Modeste 
Demers, went in 1838 to serve the Canadian elements among the 
fur traders and retired employees. To familiarize the Indians with 
the history of the church, they devised a chart on a long board 
called the "Catholic ladder." Jesuits established missions on the 
upper Columbia. The presence of several denominations, each 
claiming to represent the only true faith, the influx of immigrants, 
often carrying disease, and a knowledge of what had happened to 
Indians in the east, produced a confused situation culminating in 
the Whitman massacre of Nov, 29, 1847. It set back missionary 
activity in the interior for over a decade. 

Oregon Territory.—During the 1830s there were sprinklings 
of white persons along the Willamette and lower Columbia rivers. 
In 1842 American pioneers went over the Oregon trail. Congress, 
probably out. of deference to the joint occupation agreement, had 
done nothing to provide law or civil government for the Oregon 
country. When the settlers were confronted with this void, they 
impaneled their own grand and petit juries, designated persons to 
act as guardians and as executors of estates, instituted bounties on 
predatory animals and finally, in 1843, established a provisional 
government which lasted five years. It brought the Oregon coun- 
try through the crisis of the Whitman massacre and the result- 
ing Cayuse War. In the act of Aug. 14, 1848, creating Oregon 
territory, Congress gave this extralegal regime retroactive rec- 
ognition, 

Achievement of Statehood.—Under Oregon territory, which 
embraced all of the present Pacific northwest, the people residing 
north of the Columbia constituted an ineffective minority. Pro- 
tests against the effects of distance from the seat of government 
at Salem and neglect of local needs induced congress to create the 
new territory of Washington, March 2, 1853. Its boundary ran 
along the Columbia river to the 46th parallel and thence eastward 
to the crest of the Rocky mountains. Washington did not assume 
its present shape until Idaho territory was cut away in 1863. 

Isaac I. Stevens, the first territorial governor, had also been 
designated superintendent of Indian affairs. In 1854-55 he nego- 
tiated a series of treaties in which the Indians agreed to surrender 
much of their land. Incongruities in the treaties themselves, delay 
Mm ratification, nonfulfillment of some of the government's obliga- 
ues And trespasses by white men resulted in disturbances and 

odshed during the years 1855 to 1859. i 
ho d sound, much less disturbed during the years of ama 
fais, ides in the interior, developed at a rapid "We zd 
Suis first. permanent. settlement (1845), was fo n » 
Oe d, later Olympia (1850); Steilacoom (1851); Port Town 

(1852); and Seattle (1852). 
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m bering provided the stimulus to this growth. Soon, attention 
S again directed to the interior, since gold discoveries in the Sel- 
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(Above) A sketch from memory of the Whitman mission bulldings as they appeared at the 
time of the massacre, Nov. 29, 1847. 
by Roman Catholic missionaries to the Indians. Some Protestant missionaries used similar 
“ladders” adapted to their own creeds, and the obvious differences between them caused 


(Right) The “Catholic Ladder," a teaching ald used 


kirk ranges in the middle 1850s caused 
prospectors to flood the Inland empire, as 
the area east of the Cascades then became 
known. Walla Walla, the key outfitting 
point, was the wholesaling metropolis of 
the region unti] the middle 1880s. Miners 
provided an excellent market for local cat- 
tle which found the native bunch grass 
practically a complete food. When the 
early mining boom, which had been con- 
fined largely to placer operations, subsided, 
new outlets for livestock appeared. It had, 
furthermore, been discovered that the rich 
pastures, particularly in the Palouse coun- 
try, could be converted to grain fields yield- 
ing phenomenal crops. New mineral strikes 
were made during these years and since the 
new diggings were largely in the nature of 
lode mines a more stable industry was as- 
sured. 

The growth in wealth and population led 
to agitation for statehood, and a constitu- 
tion was drafted in 1878, but congress de- 
clined to pass an enabling act. Stock rais- 
ing and farming rivaled mining as the basis 
of prosperity. The Northern Pacific rail- 
road projected in the 1860s was completed 
in 1883 and brought new hordes of settlers to expand the economy. 
The resulting population increase from 75,116 in 1880 to 357,222 
in 1890 (375%) was the territory’s best claim to statehood, which 
was attained Nov. 11, 1889. Growth continued, with rich strikes 
of gold in the Klondike in 1897, and later in Alaska, stimulating 
the trade of cities on Puget sound, and the new prosperity was 
celebrated at the Alaska-Yukon exposition in 1909. 

Perhaps the major development in the state through the first 
half of the 20th century was the Columbia basin and related proj- 
ects designed for purposes of hydroelectric power generation, ir- 
rigation, flood control, navigation improvement and stream flow 
regulation, and recreation. The first navigation improvement 
project on the river was authorized in 1911. Construction of Bon- 
neville and Grand Coulee dams in the Columbia basin project 
began in 1933; Bonneville was completed in 1937 and the main 
structure of the Grand Coulee in 1941. Irrigation on the project 
began in 1948 and irrigation with water from behind Grand Coulee 
dam began in 1952. The power plant at Grand Coulee was com- 
pleted in 1951. (For details see COLUMBIA RIVER.) 

Washington Politics. — Washington state politics have not ob- 
served strict party lines. For more than 40 years, the state leaned 
toward the G.O.P., except for the elections of 1896 when a fusion 
of Democrats and Populists had been effected; 1912, when Theo- 
dore Roosevelt's Progressives captured the state; and 1916, when 
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Woodrow Wilson triumphed. In 1932 the trend was reversed. 
Democratic candidates for president carried the state from then 
on to 1952, Except for holdovers, the Democrats monopolized 
the state’s congressional delegation until 1942 and from 1934 to 
1964 there has been but one Republican U.S. senator from the 
state. Democrats have held most of the state’s elective offices 
from 1932 and except for the sessions of 1947 and 1949, have 
had majorities in both houses of the legislature. Dwight D. 
Eisenhower, Republican, was favoured for president by Wash- 
ington voters in 1952 and 1956 and Richard M. Nixon, Republi- 
can, in 1960. Lyndon B. Johnson, Democrat, carried the state 
in 1964. D 


GOVERNMENT 


Washington is governed under its original constitution, adopted 
on Oct. 1, 1889, and later frequently amended. Except for the 
powers of initiative and referendum which the people possess by 
virtue of a constitutional amendment in 1912, the legislative au- 
thority of the state is vested in the legislature, consisting of a 
senate and a house of representatives. Its regular meetings occur 
in January of odd-numbered years at Olympia, the capital, and 
are limited by the constitution to 60 days. Special meetings may 
be called by the governor at his discretion. Senators are elected 
for four years (half of the senatorial body retires every two years) 
and representatives for two years each. In 1935 the state legis- 
lature enacted a blanket primary law which provided that at pri- 
mary elections voters may vote for candidates irrespective of 
party designation. 

The state legislature is limited in three ways: (1) by the con- 
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(ABOVE) SAILING SHIPS LOADING LUMBER AND GRAIN AT PORT TOWNSEND, 
ON PUGET SOUND, DURING THE 1890S; (BELOW) GOLD SHIPMENT FROM THE 
YUKON TERRITORY OF CANADA AT SEATTLE IN THE LATE 1890S 
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stitution, by which it is forbidden to enact special laws with te 
spect to 18 subjects; (2) by the governor, whose veto of any bill 
or item therein must be overridden by a two-thirds vote of both 
houses, or the bill dies; and (3) by the people, who have th 
powers of initiative, referendum and recall. Amendment seven 
to the state constitution, as approved by the electorate in 1917 
required that an initiative petition contain the signatures of 10%, 
but in no case more than 50,000, of legal voters, and that referen 
dum petitions have signatures of “six per centum of legal voters, 
but in no case more than 30,000 of legal voters." In 1956 ny 
amendment (30) changed the number of signatures required for 
initiative petitions to “eight per centum of the number of voters 
registered and voting for governor at the last preceding regular 
gubernatorial election" and referendum petitions to 4% of such 
signatures. Measures enacted by the people became susceptible to 
legislative alteration when amendment 26, adopted in 1952, per. 
mitted the legislature by a two-thirds vote to amend laws enacted 
through. popular vote and made such amended acts immune to 
referendum. The state supreme court on Dec. 24, 1957, held that 
the legislature could, therefore, “change the law completely within 
the realm of the subject matter of the law." The legislature may 
still, if it wishes, refer any bill it has passed to the people for ap- 
proval. Any elective officer, with the exception of judges of 
courts of record, is subject to recall. 

The executive department consists of governor, lieutenant gov- 
ernor, secretary of state, treasurer, auditor, attorney general, st- 
perintendent of public instruction, commissioner of public lands 
and insurance commissioner, each chosen for a term of four years, 
In 1921 the legislature passed an act known as the Administrative 
code, which abolished about 70 boards and commissions that had 
come into existence from time to time and distributed their duties 
among ten new departments. In view of new functions and real 
locations of duties, these were increased in the second half of the 
20th century to 16 departments, three commissions and a veterans 
council, each having a full-time director and permanent staff. 

The judicial department is composed of the supreme court of 
the state, the superior courts for the counties and courts of jus 
tices of the peace for cities, towns or precincts. The last named 
deal with civil cases involving less than $300 and criminal casts 
below the rank of felony. Justices of the superior courts art 
elected for four years. The jurisdiction of the supreme court is 
almost entirely appellate. 

Finance.—Property values, total personal income and id 
increased from 300% to 500% during the three decades prior to 
1960. The assessed valuation of property subject to tax wa 
approximately $4,500,000,000 (one-half of actual value). 

Most important in the history of the'state's finances was Ut 
tax revolution which during the years 1932 to 1937 effected à 
change from a property tax base to one of sales and excise taxes 
In 1927 property taxes amounted to $16,109,673 or 57.22% of the 
total, whereas in 1937 these amounted to but $3,303,166 or 6.43% 
of the total. All sales taxes which in 1927 constituted but 16.5% 
of the total represented 76.76% in 1937. Washington's per capita 
sales fax collections in the second half of the 20th century We 
the highest among the states in both amount and proportion m 
the total. Other major revenues are the business and occupate 
tax, ġasoline tax, licenses, motor vehicle excise taxes, and B 
board net profits. General property taxes still are the basis 
local levies. j 

Efforts to establish an income tax have been nullified by ie 
adverse decisions of the state supreme court in 1930 and ie 
and the defeat by the electorate of income tax amendments to ke 
state constitution in 1934, 1936, 1938 and 1942, Another obra 
to alteration of the tax base is the 1944 amendment to the Wc 
constitution which limits aggregate tax levies upon real and H 
sonal properties in excess of “forty mills on a dollar of ass 
valuation.” 


POPULATION 


c it 
The population of Washington in 1860 was 11,594; 1n 1890 


ij 
- was 357,232; in 1910; 1,141,990. By 1950 it had reached 2977 


963, and in 1960 it was 2,853,214. 
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The 1960 figure represents an increase of 19.9% over the popu- 
Jation in 1950. The population per square mile in 1960 was 42.8, 
as compared with 35.6 in 1950 and with 49.6 for the U.S. in 1960. 

Of the 1960 population 1,546,474, or 54.296, lived in incorpo- 
rated places of 2,500 or more, as compared with 54.7% in 1950, 
when these places constituted the urban area, The entire urban 
population, which included also the thickly settled suburban area, 
or "urban fringe,” adjacent to Seattle, Spokane, and Tacoma, and 
12 unincorporated places of 2,500 or more outside this fringe, 
in 1960 amounted to 1,943,249 or 68.1% of the state total. 


Washinglon: Places of 5,000 or More Population (1960 Census)* 


Population 
Place 
1960 1950 1940 1920 1900 
Total state . .|2,853,214 |2,378,963 |1,736,191 |1,356,621 | 518,103 
Aberdeen . || 18,741 | 19,653 | 18,846 | 15,337 | 3,47 
Anacortes. > + 8414] 6,919 | 5,875 | 5,284 | 1,476 
Auburn aad 11,933 | 6497 | Wan ss 489 
cllevue. , £- — — — 
Bellingham 34,688 | 34,112 | 29,314 | 25,585 | 11,0621 
Bremerton, . 28,922 | 27678 | 15,134]  8918| — 
E SED ns fu HS n 
ntralia . : 6 d 7,49 | 1,600 
Chehalis ; 4 5,99 | 5,639] 4,857 | 4,558 | 1775 
Clarkston uH 6,209 S617. | 3.116 | 1,859 
monds . : ,016 j 1,288 936 474 
Bllensbarg . 8,625 | 8430| 5944 | 3,967 | 1737 
Ephrata 6,48 | 4,589 951 628| — 
Everett 40,301 | 33,819 | 30,224 | 27,033 |. 7,838 
Hoquiam , 10,762 | 11,123 | 10,835 | 10,058 | | 2,608 
Kelso c “a EH | as 6,749 | 2,228 694 
ennewick , „244 . 1918|. LóR| — 
Kitana ; goas | ans | Bose] issa — 
irklan 6,0: 1 À ~ E 
Lacey 6630 | — — = — 
Longview 23,349 | 2039 | 12,385] — — 
Iw 7,207 — = -— -— 
loses Lake 11299 | 2,679 326] — — 
Mountlake Terrace , 9,122 = E = = 
Mount Vernon , | 7,921 5,230] 4,278 | 3,341 | 1120 
Olympia 18273 | 15,819 | 13,254 7,795 3,863 
prpordinity 12,465 imi = $ aU j 7 A 
sco. 14,522 | 10,228 | 3,91. ,36: 

Pon Tosasend ECIBS | aah ERA 
‘ownsend . js 6, n , 
Pullman ER 12,957 | 12,022 | 4,417 | 2,80 | 1,308 
‘uyallup à 12,063 | 10,010 7,889 6,323 1,884 
Ma oi :: 2 B aos eaa om c 

‘ 548 | 21 s = 
qe 557,087 | 467,591 | 368,302 | 315,312 | 80,671 
Shelton R 5,651 | S045 | 3,707 984 833 
e 181,608 | 161,721 | 122,001 104,437 36,848 

T > 5,874 | 2,816 $ i 

Sunnyside , 5 6,208 4,194 2,368 1,809 — 
aa i 147,979 | 143,673 | 109,408 | 96,965 | 37,714 

Oppenish NY. 5,667 5,265 3,683 3,120 po 
NR QE 32464 | 41,664 | 18,788 | 123637 | 3,26 
Walla Walla A 24,536 | 24,102 | 18,109 | 15,503 | 10,049 
atchee . 16726 | 130072 | 11; 6,324 451 
un 43284 | 38,486 | 27,221 | 18,539 287 


ave fincludes Fair- 
nand New Whatcom cities consolidated and incorporated as Bellingham City in 1903. 


* ^ 
Populations are reported as constituted at date of each census. 


ote: A dash indicates place did not exist during reported census, or data not 


Available, 

The number of households in 1960 was $94,168. The average 
Population per household was 3 in 1950, The population of the 
ae was distributed by colour and nativity in 1960 as follows: 
ae native white; 5.8% foreign-born white; and 3.5% non- 
Cn Of the foreign-born white population, 24.9% was born in 

Of T 10.9% in Sweden and 12.2% in Norway. 
of th € population 9.6% was 65 years old or over; and 53.7% 

aaa 14 years old and over was in the labour force. 
irae € total number of employed persons, 6.2% was engaged 

Ree ues 6.7% in construction; 24.6% in manufacturing; 
"^e m transportation; and 4.2% in wholesale trade. 


EDUCATION 


Fass. the territorial period, public schools of Washington were 
loca] im by a levy of two mills of territorial tax matched by 
e ^p. les of like amount. Substantial state support began with 
School oe School Boy” law of 1895 which provided each 
u esp with $6 of state funds for each child of school age, 
€ b tions which were increased from time to time. In 1933 
ASIS of support was changed to a grant of 25 cents per day 


or ai 2 

hints Pupil in attendance. This stipend likewise later was en- 
To : w 

hip enable the public schools to pay salaries of a minimum 


Policy the legislature, state subsidies were voted in 1945. The 
9f state aid for school construction was initiated in 1947 
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when a $20,000,000 bond issue was voted. The electorate ap- 
proved a $40,000,000 issue in 1950. Education has become pri- 
marily a state responsibility. 

The total public school enrollment was 725,000 (including 13th 
and 14th grades) in the 1960s as contrasted with 590,000 in the 
1950s. The trend toward the consolidation of school districts con- 
tinued, the number being reduced to fewer than 500 in the 1960s 
from more than 1,400 in a period of 20 years. 

Higher Education.—The state-supported University of Wash- 
ington, Seattle, was established in 1861 as the Territorial Univer- 
sity of Washington; the name was changed to the present when 
the territory became a state in 1889. Divisions include colleges of 
architecture and urban planning, arts and sciences, business ad- 
ministration, education, engineering, fisheries, forestry and phar- 
macy; graduate school; schools of law, medicine, dentistry, nursing 
and social work; and division of adult education. Some of the 
university’s facilities include Charles Lathrop Pack Demonstration 
forest at La Grande; Lee Memorial forest near Maltby; Win- 
nifred Denny Moore Memorial forest near Cle Elum; White 
River forest near Enumclaw; biological laboratories at Friday 
Harbor on the San Juan (Haro) Islands; West Seattle research 
laboratory for electronic research, in West Seattle; and a centre 
for graduate study at Hanford, located at Richland, administered 
under contract with the Atomic Energy commission. 

Washington State university, Pullman, university and land- 
grant college, was chartered in 1890 as Washington State Agricul- 
tural College and School of Science; the name was changed to 
Agricultural College, Experiment Station and School of Science 
of the State of Washington in 1891, to State College of Washing- 
ton in 1905 and to Washington State university in 1959, The three 
state colleges of education are Central Washington State college, 
at Ellensburg, established as Washington State Normal school in 
1890, name changed to Central Washington College of Education 
in 1937, to present in 1961; Eastern Washington State college, at 
Cheney, established as Washington State Normal in 1890, and 
name changed to Eastern Washington College of Education in 
1937, to present in 1961; and Western Washington State college, 
at Bellingham, chartered as Washington State Normal school at 
Bellingham in 1893 and name changed to Western Washington 
College of Education in 1937, to present in 1961. Ten publicly 
accredited community junior colleges are merged with an extended 
secondary school program. 

Privately endowed universities and colleges include, in Spokane, 
Gonzaga university (Roman Catholic; 1887) and Whitworth col- 
lege (affiliated with the United Presbyterian Church in the U.S.A.; 
1890); in Tacoma, Pacific Lutheran university (1894), name 
changed from Pacific Lutheran college in 1960, and University of 
Puget Sound (related to Methodist Church; 1888); in Seattle, 
Seattle Pacific college (affiliated with the Free Methodist Church; 
1891) and Seattle university (Roman Catholic; 1891); in Walla 
Walla, Whitman college (nonsectarian; 1859); and in College 
Place, Walla Walla college (Seventh-day Adventist; 1892). 


HEALTH, WELFARE AND CORRECTIONS 


Public Health.—The department of public health deals with 
vital statistics and preventive medicine services and provides su- 
pervision of sanitation and local health services. Although no 
longer in charge of direct medical care to children, the work of the 
section of maternal and child health and crippled children has been 
substantially enlarged. In 1959 this department was assigned the 
establishment of “a state-wide program for the study, treatment 
and rehabilitation of persons suffering from alcoholism.” 

Assistance.—The department of assistance determines eligibil- 
ity and degrees of need of claimants for assistance in the categories 
of old age, dependent children and foster care, blindness, disability, 
medical care, general need and burials. Reductions in the state’s 
direct assistance payments, caused by the operation of the Old Age 
and Survivors insurance and unemployment insurance, have, to a 
considerable degree, been offset by accentuated health problems of 
old persons and by prolonged economic recessions which have re- 
sulted in unemployed persons' losing eligibility for further bene- 


fits. 
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Special Training for Young Persons.—Notable among sev- 
eral reallocations of functions of state welfare agencies was the 
law of 1951 which placed a new emphasis upon the needs of young 
persons, Subordinated to the department of institutions, the di- 
vision of children and youth services became responsible for men- 
tally, physically, emotionally and socially handicapped children. 
Although institutional care is provided at special schools, homes, 
hospitals and youth camps, the policy of the division is to retain, 
insofar as possible, parental ties and to establish young persons in 
normal homes and sound social environments. 

Rehabilitation and Correction.—The program of the de- 
partment of institutions has changed pronouncedly from one of 
custody and correction to one of rehabilitation and treatment. 
Besides operating three hospitals for mental health, the peniten- 
tiary at Walla Walla, the reformatory at Monroe and a system of 
honour camps, the department administers a bureau of criminal 
identification, two veterans’ homes and a veterans’ colony. 


THE ECONOMY 


Agriculture.—The acreage of farm land increased from ap- 
proximately 15,200,000 ac. before World War II to more than 
17,500,000 ac. in the second half of the 20th century, but the num- 
ber of farms decreased from more than 80,000 to about 65,000. 
Crop land harvested amounted to about 4,300,000 ac., the remain- 
der being classified largely as pasture and woodland. The total 
value of farm land and buildings increased from $593,000,000 be- 
fore World War II to $2,324,000,000 by 1960. Tenancy has be- 
come negligible since many large 
and prosperous operators rent 
land, and the small unit farmers 
generally are full owners. The 
degree to which motor power has 
been substituted for animal power 
in the operation of farm equip- 
ment is no better revealed than in 
the reduction of the number of 
horses; which in 1915 numbered 
311,000 and by the 1960s only 
37,000, Also, there were fewer 
sheep, which in 1920 numbered 
725,000 but in 1960 fewer than 
250,000. Because feeding high- 
quality stock from grain surpluses 
has become profitable, cattle have 
increased from fewer than 500,- 
000 in 1910 to more than 1,000,- 
000 by the 1960s. 

Dry field peas constituted a 
bonanza crop during the years 
1935 to 1949 and reached a peak 
production of 5,259,000 bags val- 
ued at $25,500,000 in 1943. 
Acreage reductions cut this fig- 
ure to about 1,000,000 bags in the 
1950s, and, whereas there was 
some recovery by 1960, green 
peas for processing supplanted 
the other variety in production 
and value. With the Columbia 
basin project lands going under 
cultivation, sugar beets, tried but 
virtually abandoned at the turn of 
the 20th century, went into con- 
spicuous production, as did an- 
other comparatively new crop. 
dry edible beans. 

The ten leading farm products 
by value in the second half of the 
20th century were wheat, milk, 
apples, cattle and calves, eggs, 
hay, barley, hops, chickens and 
broilers, and pears. Washington 
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enjoyed first place among states in the production of apples y 
potatoes (late summer), spearmint and peppermint; and udi 
high in the production of dry peas, green peas for processing Bar, 
lett and other pears, apricots, filberts and sweet cherries, | 

Mining.—Washington mines had during the century ending 
1960 yielded mineral and mineral aggregates to a total NE. 
more than $1,000,000,000. Production pronouncedly Stimulate 
by World War TI expanded with even greater rapidity thereafter 
metal production doubling during the ten-year period beginning 
1944, All minerals increased in yield from $36,483,000 in jj 
to more than $60,000,000 annually by 1960. Coal, which attained 
a production of 4,000,000 tons valued at $14,000,000 in jog 
declined because of competition and other factors but large te 
serves remained if demand should revive. Sand and gravel co 
stituted the largest nonmetal products, and zinc, lead, gold anj 
silver were the leading metals. 

Several factors were responsible for the boom in metals produ 


tion during the period from 1933 to 1955: United States govem $ 


ment policies of pegging the price of gold; purchasing silve 
the discoveries of remarkably rich veins in Stevens and Fem 
counties; and the development in the northeastern part of th 
state of the largest known body of low-grade lead and zinc on 
in the United States. Research in electrometallurgy gave ne 


significance to the magnesite (magnesium carbonate) ores oi 
Stevens county, and the availability of cheap electric power from } 
the Bonneville and Grand Coulee projects prompted the establish 
ment of aluminum reduction plants at Vancouver, Longview, Sp 
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kane, pw Mead and Wenatchee, and an aluminum rolling mill 
entwood. 

ps need for fissionable materials and the resulting reconnais- 
sances brought to light in northeastern Washington deposits of 
uranium and a processing plant was established in 1957. The year 
1957 also witnessed the beginning of flow from the first commer- 
cially producing oil well in the state near Ocean City, Grays 
Harbor county. The Holden copper mine of the Howe Sound 
company, located on Lake Chelan in Chelan county, once the 
largest single metallic mine operation in the entire Pacific north- 
west, including Alaska, ceased operation in 1957. 

Forests and Lumbering.—kExcept for 1914, when Louisiana 
reported the largest production of lumber, Washington led the 
states from 1905 to 1938, but in that year it yielded first place to 
Oregon and by 1954 had also fallen to third place behind Califor- 
nia, The state retained paramountcy in the production of wood 
pulp, but lost it in the production of plywood. Of the total land 
area of the state, over half (23,868,000 ac.) was in forest, of which 
19,490,000 ac. were of commercial quality and 1,279,000 ac. pro- 
ductive but reserved, 

There are seven national forests entirely within the state and 
parts of two others within its boundaries, and the total area of 
these lands is 5,674,000 ac. These and Olympic National park with 
area of 888,558 ac., Mt. Rainier National park of 241,571 ac., as 
well as 116 state recreation areas with a total area of more than 
65,000 ac. are available to the public for recreation. 

Fisheries.—Washington relinquished its leadership in Pacific 
coast fisheries to California in 1922 and suffered further decline 
in the depression years of the early 1930s. Whereas by 1960 the 
amount of the annual catch had declined to about 136,000,000 1b., 
processed value had increased to more than $35,000,000. 

The construction of irrigation and power dams placed the entire 
salmon industry in jeopardy. To offset these injuries, fishways 
were constructed around some dams, The state expanded its pro- 
gram of operating hatcheries for commercial and game fish and 
has taken steps to clear streams of obstructions and polluting ele- 
ments, The Pacific International Salmon Fisheries commission 
oae a program to preserve the salmon fisheries of Puget 
sound and adjacent waters. 

Manufacturing and  Transportation.—The pattern of 
growth of the state’s manufacturing industry since 1899 has in 
the main followed that of the nation, although the rate of growth, 
ent between 1899 and 1909, has been somewhat gam 

ering and lumber products, paper and paper products have 

en resource-oriented Industries! Whereis transportation equip- 
Mad particularly aircraft since 1916, has been drum iim 
Pronounced has been the progress in the processing 0 pri- 
pod metals, which depends upon abundant and cheap energy, and 
eee chemicals, which depends upon the substantial water 
pa rom the Columbia river. (For hydroelectric development 
bility Ae River.) These diverse factors redound to the sta- 
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ing industries. deal with transportation edi 3 
ang and wood products ; pulp, paper and paper products; E 
producte. « Products; primary metals; chemicals and ate 
ibticated e DIRE and publishing; machinery (except ian; 
tst two yc and stone, clay and glass products. Only the 

By the, these industries and agriculture outranked tourism. 

h ae of the 20th century, the state highway system 
Put durin us from the exceptionally heavy use to which it x 
Postwar r4 ie World War II period. To meet the demands : 
Limiteq ae traffic, the state legislature in 1947 enacted the 
ighways mas Highway act, which placed 2,388 mi, of the state’s 
Wo nee er a master plan for conversion to limited access. 
Lake Washi ànt bridges, the first a concrete pontoon bridge iw 
OWNER the other a suspension bridge across Puget pud 
the 19605 th acilitated motor traffic across these waterways. "s 
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See also references under “Washington” in the Index. 


BrstiocraPuy.—For bibliographical data see Charles W. Smith, 
Pacific Northwest Americana, rev. ed. (1951). See also The New Wash- 
ington: a Guide to the Evergreen State in the “American Guide Series,” 
rev. ed. (1950) ; Otis W. Freeman and Howard H. Martin, The Pacific 
Northwest, 2nd ed. (1954) ; Donald H. Webster, Ernest H. Campbell 
and George Duncan Smith, Washington State Government (1948); 
Barbara Byers, County Government in Washington (1956) ; “Washing- 
ton Territorial Centennial Number," Research Studies State College 
of Washington (June 1953). 

History: Edgar I. Stewart, Washington, Northwest Frontier (1957) ; 
Lancaster Pollard, A History of the State of Washington (1937) ; Ed- 
mond S. Meany, History of the State of Washington, rev. ed. (1941) ; 
Dorothy O. Johansen and Charles M. Gates, Empire of the Columbia 
(1957) ; George W. Fuller, A History of the Pacific Northwest (1931) 
and The Inland Empire of the Pacific Northwest (1928); Oscar O. 
Winther, The Great Northwest, rev. ed. (1950); Charles M, Gates 
(ed.), Readings in Pacific Northwest History, Washington, 1790-1895 
(1941) and Messages of the Governors of the Territory of Washington 
(1940) ; Howard M. Brier, Sawdust Empire (1958). 

Current statistics on production, employment, industry, etc., may be 
obtained from the pertinent state departments; the principal figures 
are summarized annually in the Britannica Book of the Year. 

(H. J. De.) 

WASHINGTON, D.C., the capital city of the United States, 
conterminous with the District of Columbia, and centre of a met- 
ropolitan area extending over adjacent territory in Maryland and 
Virginia. 

The city lies on the northeast bank of the Potomac River at the 
head of tide and navigation, 40 mi. (64 km.) SW of Baltimore, 
135 mi. (217 km.) SW of Philadelphia, and 226 mi. (364 km.) SW 
of New York City. Its area is 69 sq.mi. (179 sq.km.). The popu- 
lation in 1960 was 763,956, a decrease of 4.8% from 1950. The 
Washington standard metropolitan statistical area includes, in ad- 
dition to the city of Washington itself, the counties of Arlington 
and Fairfax and the independent cities of Alexandria (q.v.) and 
Falls Church in Virginia, and Montgomery and Prince Georges 
counties in Maryland; its 1960 population was 2.001,897, an in- 
crease of 36.7% over 1950. Bethesda-Chevy Chase and Silver 
Spring, Md., are large residential suburbs. 

Washington has sometimes been called “Uncle Sam’s company 
town." Its first business is service to the federal government and 
to its 241,000 civilian employees who work and live in the metro- 
politan area. Military personnel are stationed at Ft. Lesley J. 
McNair and the Navy Yard in Washington; at nearby Andrews 
Air Force Base in Maryland; and in Virginia at Ft. Myer, Ft. 
Belvoir, and the Marine Corps base in Quantico, 

The climate of Washington is characterized by frequent periods 
of high humidity, occasional periods of oppressive heat in summer, 
and moderately mild winters. The mean winter temperature (De- 
cember, January, and February) is 35° F (about 1.5° C) and the 
mean summer temperature (June, July, and August) 75° (about 
24° C). Extremes range, however, from a maximum of 106° 
(41°) to a minimum of —15° (—26°). There is an average an- 
nual precipitation of 42.2 in. (107.2 cm.), evenly distributed 


throughout the year. 
HISTORY 


Origins of the Capital.—The United States was the first na- 
tion in the world to plan a capital exclusively for its seat of gov- 
ernment, although in the 20th century Australia, Pakistan, and 
Brazil followed that example. Before 1800 the Congress of the 
young republic sat in eight cities—Philadelphia, Baltimore, Lan- 
caster, York, Princeton, Annapolis, Trenton, and New York. In 
1783, while convened in Philadelphia, Congress was unable to 
raise money to pay the soldiers who had served to the end of the 
Revolution. Pennsylvania troops stationed nearby, upon finding 
themselves furloughed without pay, defied their officers and 
marched to the statehouse to demand justice from Congress and 
the Executive Council. Neither the Pennsylvania state govern- 
ment nor the city offered protection. James Madison commented 
that if the city would not support Congress, it was high time to re- 
move to another place. Congress did, in fact, adjourn to meet 
three days later in Princeton, N.J. 

Competition was very keen to secure the seat of government, 
for it seemed to ensure a bright commercial future for any small 
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town and would increase the prestige and wealth of established 
centres. Kingston, N.V., made the first offer and in rapid suc- 
cession invitations followed from New Vork; Boston; Philadel- 
phia; Newport, R.I.; Wilmington, Del.; Trenton, N.J.; Reading 
and Lancaster, Pa.; Annapolis, Md.; Williamsburg, Va.; and York- 
town, Pa. During the debate in Congress a question was raised 
as to the jurisdiction proper for Congress to exercise over the place 
of the permanent government. The Constitution of the United 
States settled the question as far as it touched the relationship of 
federal to state authority. By that document Congress is given 
power "To exercise exclusive Legislation in all Cases whatsoever, 
over such District (not exceeding ten Miles square) as may, by 
Cession of particular States, and the Acceptance of Congress, be- 
come the Seat of the Government of the United States...” Un- 
fortunately neither the Constitution nor the later "residence act" 
spelled out the relationship of Congress to citizens living within the 
ten-mile square, although James Madison in The Federalist, which 
sought to win converts to ratification of the Constitution, declared 
that local citizens would as a matter of course enjoy the rights of 
self-government. 

The debate on the "residence act" early recognized the wisdom 
of placing the national capital on a navigable waterway and in a 
geographically central location between Georgia and New Hamp- 
Shire. The advantages of relatively easy access to the trans- 
Allegheny West were also obvious. But sectional conflict ran 
strong. Madison, Jefferson, and Washington all urged a site on the 
Potomac River, for they believed a southern capital essential to 
the economic recovery of the war-scarred South; northerners, apart 
from their aspirations for a locality within their region, were op- 
posed to any place within slaveholding territory, According to 
Jefferson, the deadlock in Congress was finally broken by a “deal” 
between himself and Alexander Hamilton: Jefferson aligned enough 
yotes to ensure federal assumption of state war debts in return for 
Hamilton's support of a southern site for the capital. The act 
passed in 1790 specified a district not exceeding ten miles square 
to be located on the Potomac River “at some place between the 
mouths of the Eastern Branch and the Connogocheague.” The 
president was authorized to appoint three commissioners who, un- 
der the direction of the president, were to survey and define the 
district, to purchase or accept the necessary lands, and to provide 
suitable buildings for the public offices. To give time to complete 
these arrangements, the seat of government was to remain in 
Philadelphia until 1800. 

George Washington’s first reference to this decision occurs in 
his diary under date of July 12, 1790: “and about noon had two 
bills presented to me by the joint committee of Congress, The 
one, an act for establishing the temporary and permanent seat of 
the Government of the United States.” On Jan. 24, 1791, Wash- 
ington sent a message to Congress stating that he had selected a 
site and directed commissioners "'to survey and limit a part of the 
territory of the ten miles square on both sides of the river Potomac 
so as to comprehend Georgetown in Maryland and extend to the 
Eastern Branch." He suggested that Congress choose whether the 
area should extend lower in Maryland and include the town of 
Alexandria in Virginia, or reach farther north. Without any dis- 
cussion Congress accepted the president's first proposal, placing the 
southern extremity of the federal district at the mouth of Hunting 
Creek just below Alexandria. Public opinion endorsed the choice. 

As commissioners, Washington appointed Thomas Johnson of 
Frederick, Md.; Daniel Carroll of Rock Creek, Md.; and David 
Stuart of Hope Park near Fairfax Court House, Va. While An- 
drew Ellicott of Maryland surveyed the bounds of the ten-mile 
square, laid obliquely with the compass (694 sq.mi. [179.4 sq.km.] 

within Maryland, the remainder to the south in Virginia), the presi- 
dent faced two problems: exactly where within the federal district 
the city should rise, and how to induce the planters and farmers 
who owned the land to sell it at a reasonable price. Washington 
entrusted the first task to Maj. Pierre Charles L'Enfant (q.v.), a 
young French engineer who had served in the American Revolu- 
tion. As soon as L'Enfant had chosen the site bordering the East- 
ern Branch and the Potomac, and encompassing Jenkins Hill to the 
east and most of the valley of Tiber Creek, the president began 
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negotiations with the 19 principal proprietors of the land n 
With some difficulty he persuaded them to convey it to him į 
"in consideration of the great benefit we expect to derive 
having the federal city laid off upon our lands,” upon con 
that “the president shall have the sole power of directing th 
eral city to be laid off in what manner he pleases.” Half t 
were to go to the public and half to the original owners, 
streets the proprietors were to receive no compensation, } 
the land taken for other public use, they were to be paid at 
of £25 per acre. On March 31, 1791, Jefferson wrote to 
ton, “The acquisition of ground is really noble... . I thin k 
liberal reserves should be made for the public.” 

Plan of the City.—At the president’s request L’Enfant un 
took to prepare a plan of the city. “After much menuti 
for an eligible situation,” he wrote, “I could discover no | 
advantageously to greet the congressional building as thai 
west end of Jenkin’s Heights, which stands as a pedestal 
for a monument.” For the “presidential palace” he selecte 
ridge west of Tiber Creek near the Potomac. The plan place 
executive mansion on a north-south axis intersecting an e 
axis from the Congress house to the river, Near the int 
at which L’Enfant proposed to place an equestrian statue 
shaft of the Washington Monument rose in the 19th centum 
broad thoroughfare, Pennsylvania Avenue, was to run fron 
Congress house to the president’s palace, about which the | 
tive department office buildings should be grouped. Wate 
cascading from the terrace of the Congress house should d 
into a pool at the foot of what came to be called Capitol Hill 
thence flow into the Potomac through a mile-long grand 
bordered by gardens, The shore of the Eastern Branch, 
deep water, should serve as the city’s commercial centre, 
arcade stretching due east from the Congress house should! 
modate shops, Upon a gridiron of irregular rectangular b 
L'Enfant's plan superimposed diagonal avenues devised to 
verge at the Capitol and the executive mansion and to form s 
of squares, circles, and triangles at street intersections, where! 
ments and fountains should be placed. The Frenchman de: 
a square on a small hilltop overlooking the Potomac bey: 
executive mansion as the site for a national university. 

Unhappily, L’Enfant delayed the completion of his map, 
had to be engraved in order to have copies to show potent 
ers the location of lots available for private purchase. 
came important, since the commissioners in charge of buildin 
public edifices in the city they named Washington had to sul 
ment the $190,000 advanced by Maryland and Virginia, and pi 
auction of lots in the city appeared to be the only feasi 
of raising the money. Since L'Enfant refused to cooperat 
the commissioners, the president reluctantly dismissed him an 
quested Andrew Ellicott to prepare from L'Enfant's sketd 
map for the engraver. 

The public auctions brought in disappointingly small sums 
while land for the principal streets was surveyed and clea 
a few private dwellings went up, the commissioners advertist 
plans for the halls of Congress and the president’s house. Th 
accepted for the Capitol was that of William Thornton, a vel 
West Indian doctor who had lived for a time in Philadelph 
had had no previous architectural experience. George Wi 
ton laid the cornerstone on Sept. 18, 1793, amid solemn Ma 
ceremonies. The most suitable design for the executive ma 
was submitted by James Hoban, an Irishman, Built of Vil 
freestone (limestone) so white that as early as 1809 people 
sionally spoke of the “White House,” the exterior of the d 
two-story house was ornamented with an Ionic portico and bi 
trade. An “unpretending” brick structure to.house the Tre 
was the only departmental building to be erected at the ti 
spite of shortage of funds, labour troubles, and quarrels am 
men superintending the work, the commissioners had all 
buildings near enough completion to permit the executive de 
ments of the government to move to Washington in the early 
mer of 1800. In mid-November Congress convened in thet 
capital, by then a community of 2,464 free inhabitants and 
slaves. 
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First official portrait of the Senate in session, made during a vote on ratifica- 
tion of the nuclear test-ban treaty Sept. 24, 1963 


The Capitol and Pen; i i E The House of Representatives during a vote on a tax-reduction bill Feb. 25, 
1964 
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Washington, from the southeast. The prominent buildings ranged in an inverted 
"V" formation in the foreground are: left, House office buildings; apex, Capitol; 
right, Library of Congress and its annex; and the Supreme Court Building beyond 
parvo 
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19th Century.—George 
Washington envisaged a national 
capital eventually as large as most 
European cities, while Jefferson 
thought a century would produce 
a city of 100,000 and later years 
possibly a metropolis of 200,000. 
But until the Civil War, growth 
wasslow. During the first decade 
in the new capital, members of 
Congress, irked by the discom- 
forts of the raw little city, re- 
peatedly talked of abandoning it 
and returning to Philadelphia. In 
1801 Congress created a court 
system for the district and estab- 
lished two counties, Washington 
County above the Potomac, 
where Maryland law should con- 
tinue to prevail, and Alexandria 
County to the south, where Vir- 
gina law should operate, un- 
less specific» acts of Congress 
superseded the laws of the two 
states, 

After granting city charters to 
Washington, Georgetown, and 
Alexandria, Congress left the mu- 
nicipalities largely to fend for 
themselves, Lack of money left 
Washington without proper 
streets or other conveniences be- 
yond those a handful of local tax- 
payers could provide. In 1814, 
after British troops had entered 
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BY COURTESY OF (TOP RIGHT; BOTTOM LEFT, BOTTOM RIGHT) THE LIBRARY OF CONGRESS; PHOTOGRAPH (TOP LEFT) THE GRANGER COLLECTION 


THE CAPITOL THROUGH THE YEARS 


(Top left) The Capitol about 1800 from a watercolour by William Birch; (top 
right) the Capitol after it was burned by the British Aug. 24, 1814, from a sketch 
by W. Strickland; (bottom left) the laying of the cornerstone at the Capitol In 
1851 for the addition ef two new wings and a dome, from a wood engraving pub- 
lished in "Ballou's"; (bottom right) Pennsylvania Avenue entrance to the Capitol 
grounds on the daily adjournment of Congress, from a wood engraving in “Harper's 
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the'city and burned the Capitol 
and the president’s house, a rar- 
tow majority in Congress voted to rebuild the capital on the Po- 
tomac. Niggardly federal appropriations continued to make diffi- 
culties for the city. Visitors, whether from home or abroad, ridi- 
tuled the grandiose ayout of the *City of Magnificent Distances" 
Which Charles Dickens in the 1840s derisively labeled the “City 
of Magnificent Intentions.” And yet little by little the capital 
developed. When fire destroyed the Treasury in 1833, Congress 
decreed that the new building must stand on the old site, but as 
Teasury officials demanded 114 rooms, the architect, Robert 
Mills, lengthened the building so that it spread across the approach 
of Pennsylvania Avenue to the White House. ‘The Patent Office 
Pa à new Post Office building, both in the Classical style, went up 
^ F Street. Because Congress had never approved the plan of 
Hera a national university, the square L’Enfant had reserved 
Es n stood empty until 1843 when the Navy Department built a 
all observatory there as a depot for charts and instruments. 
Rn later the red brick “Norman castle" designed by James 
to feat to house the newly created Smithsonian Institution began 
sé on the Mall, 
nde 1850s construction of two wings and a new 287-ft.-high 
alte or the Capitol began under the direction of Thomas U: 
Work T, who drew the plans. At President Lincoln's insistence, 
the Wa the dome, symbol of national solidarity, continued during 
Men Civil War until in December 1863, to the accom- 
un of cannon fired from the Union forts ringing the 
top of th homas Crawford's statue of “Freedom” was lifted to the 
ington Mo dome’s crowning cupola. The building of the Wash- 
haltedin 2o ument, however, started by a private society in 1848, 
U in 1855 when the society ran out of money. 3 
sudden] the outbreak of the Civil War, Washington's population 
f the Y doubled, for the city became the principal supply depot 
€ Army of the Potomac, a great hospital centre, and the 
* of government contracts. Moreover, about 40,000 former 
B from Virginia and farther south poured into Washington, 
€ with them difficult social and economic problems for the 
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federal government and the federal city. After the war most of the 
floating white population disappeared, but the former slaves gen- 
erally remained. Few of them had any education or knew how to 
adjust to city life. Repair of the streets, cut to ribbons during the 
war by army wagons and the trampling of cattle driven to abattoirs 
in the city, offered some jobs for the unskilled, but unemployment 
was widespread. In the meantime, proposals in Congress to move 
the capital to the Midwest alarmed the local community. 

In 1871, however, Congress authorized construction of a $2,000,- 
000 building west of the White House for the State, War, and Navy 
departments; established a Board of Public Works under a new 
territorial government; and hinted, so Washingtonians believed, 
that federal appropriations would be forthcoming to ease the tax 
burden of laying sewers, grading and paving the streets, and gen- 
erally modernizing the city. Alexander Shepherd, who took charge 
of the Board of Public Works, acted quickly to carry out his “com- 
prehensive plan of improvements.” It proved enormously ex- 
pensive, creating a debt of over $18,000,000, partly because much 
of the work was ill-planned and faulty in execution, Yet the 
results, though bankrupting the district and ending all local self- 
government, were magnificent stretches of paved, well-lighted 
streets, lined with carefully tended shade trees, and an underground 
sewage system for most of the city. By 1875 Washington had 
become a showplace of the nation. Monuments to national heroes 
began to multiply, supplementing Clark Mills's equestrian bronze 
of Andrew Jackson emplaced in Lafayette Square in 1853 and his 
statue of George Washington unveiled in Washington Circle on 
Feb. 22, 1860. Statues of Generals James McPherson, George 
Thomas, Winfield Scott, John Logan, Philip Sheridan, and of Adm. 
David Farragut rose in the circles and squares bearing their names, 
while the figure of the “Great Emancipator,” paid for by subscrip- 
tions raised among freedmen, was placed in Lincoln Park east of 
the Capitol. The completion of the unadorned 555-ft. shaft of 
the Washington Monument in 1884 seemed to contemporaries to 
give the city its crowning touch. 
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But L’Enfant’s plan had been largely forgotten. In 1887, after 
many years of oblivion, the original manuscript of the 1791 “Plan 
of the City of Washington” was rediscovered and traced in the 
offices of the Geodetic Survey. The State, War, and Navy building, 
meanwhile, had broken the stretch of New York Avenue beyond 
the White House, just as the Treasury blocked Pennsylvania Ave- 
nue and the Smithsonian Institution and a Gothic stone railroad 
depot obtruded on the Mall. Later a stone post office, set at an 
angle to Pennsylvania Avenue at 12th Street, and in 1897 the or- 
nate Italian Renaissance Library of Congress across Pennsylvania 
Avenue on Capitol Hill did further violence to L'Enfant's original 
design. 

L'Enfant's plan had never included the area beyond Boundary 
Street, the Florida Avenue of today. There, by the 1890s, sub- 
urban sprawl had begun to make orderly development all but im- 
possible, although the district commissioners obtained authority 
from Congress to engage Frederick Law Olmsted, Jr., son of the 
man who had landscaped the Capitol grounds in the 1870s, to map 
out a harmonious street and park system to govern the city's future 
expansion, Less obvious to the casual observer but nonetheless 
obstructive to wholesome civic growth were the shanties and over- 
crowded tenements that had sprung up in the alleys in the heart 
of the city. Scarcely a stone's throw from the Capitol and the 
White House, hidden alley slums contained thousands of Negroes 
and impoverished whites living in utmost squalor. In George- 


town also, officially made part of Washington in 1895, deteriora- - 


tion had set in, leaving islands of beautiful 18th-century houses 
surrounded by a sea of ramshackle dwellings without running water 
and sanitary facilities. The banks of Rock Creek were a rubbish 
dump. But Chicago's "White City," created in two years' time 
by a team of distinguished architects, landscape gardeners, and 
sculptors for the World's Columbian Exposition, 1893, had made 
a deep impression throughout the United States and inspired Wash- 
ingtonians to emulation. The opening in 1898 of a handsome new 
building on 17th Street for the Corcoran Gallery of Art lent en- 
couragement. Yet at the turn of the century the chief triumph 
of local leaders of the "city beautiful" and "social betterment” 
movements was the redemption of the tidal swamps of the Potomac 
flats beyond the Washington Monument and the opening of the 
National Zoological Park and Rock Creek Park beyond. 

20th Century.—Parks, Buildings, and Monuments.—Celebra- 
tion of Washington's centennial in 1900 afforded an opportunity to 
local members of the American Institute of Architects and other 
citizens interested in beautification of the capital to promote their 
tentative plans. Sen. James McMillan, chairman of the Senate 


Committee on the District of Columbia, enlisted the services of 
Íour experts, Daniel H. Burnham and Charles F. McKim, archi- 
tects; Augustus Saint-Gaudens, sculptor; and Frederick Law Olm- 
sted, Jr., landscape architect, whose recommendations were em- 
bodied in a report presented by Senator McMillan to the Senate 
in January 1902. As a direct result of the McMillan report and 
of the personal negotiations carried on by Senator McMillan and 
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THE EARLIEST KNOWN PHOTOGRAPH OF WASHINGTON, 1843: PENNSYLVANIA 
AVENUE LOOKING TOWARD THE WHITE HOUSE FROM THE CAPITOL 
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the commission, the railroad tracks and stone depot were rem 
from the Mall, and, opening out on a wide landscaped plaza, the 
Union Station was erected as a fitting entrance to the capital " 
the nation. The commission adapted and developed plans for 
the Mall, recommended sites for new government buildings, 
designed a complete park system, only part of which Congres 
accepted. In keeping with the commission’s proposals, Senate and 
House office buildings, placed to the north and south, respectively, 
of the Capitol grounds, were finished by 1910; a building for the 
district government stood at 14th Street below Pennsylvania Ay, 
nue; a new public library occupied Mount Vernon Square: 4 
building for the recently organized National War College rose ot 
the old Arsenal grounds at the mouth of the Eastern Branch; and 
a new Department of Agriculture building near the Smithsonian 
Institution and, across the Mall, the United States National My 
seum, comprising the Museum of Natural History and the Museum 
of History and Technology, were opened. 

In addition to new monuments in the triangles formed at th 
intersections of streets and diagonal avenues, the Grant Memorial 
and a statue of Gen. George Meade were placed at the foot of 
the “Hill” and at the head of the Mall, while at the four corer 
of Lafayette Square statues commemorated heroes of the Amer. 
can Revolution—Lafayette, Rochambeau, Von Steuben, and Kos 
ciuszko. Under the direction of the National Cathedral Found: 
tion, organized in the 1890s by a group of Episcopalians, the great 
Cathedral of SS. Peter and Paul began to rise on a commanding 
site in northwest Washington. 

In 1910 Pres. William Howard Taft appointed the first Com: 
mission of Fine Arts, including on it three who had been identified 
with the Park Commission of 1901; Burnham, Olmsted, ani 
Charles Moore. The commission chose the Mall site for tht 
Lincoln Memorial beyond the Washington Monument but was ut- 
able to prevent the location of the Department of Interior build: 
ing on 18th Street near a cluster of nongovernmental edifices, the 
Constitution Hall of the Daughters of the American Revolution 
the building of the Union of American Republics, and the Ameri: 
can National Red Cross headquarters. Thanks to Mrs. William 
Howard Taft, however, the Tidal Basin, constructed when the 
Potomac flats were drained, was planted with the Japanese chert} 
trees presented to her by the mayor of Tokyo in 1912. Disease 
in some of the trees forced the superintendent of public grounds 
to replace a number of them, but before the end of the 1920s the 
circle of healthy blossoming trees every spring drew admiring 
crowds and launched Washington’s annual cherry-blossom festival. 

Although hampered by the erection of temporary governmel 
office buildings during World War I, many of which remained ot 
the Mall for the next 35 years, the Commission of Fine Art 
exerted a steady influence to effect the ultimate realization 0 
the Mall plan.. Dedication in 1922 of the Lincoln Memorial height | 
ened public confidence in the judgment of the commission. 
had selected Henry Bacon as architect of the building and Dani 
Chester French as the sculptor to design the impressive má 
figure of Lincoln. The commission’s advice thereafter was e" 
erally accepted on the design and location of public buildings mr 
uments, and fountains. Zoning laws administered by à p 
commission established in 1920, the banning of billboards in 1 
idential and other specific areas, and the Shipstead Act of th 
which empowered the Commission of Fine Arts to pass UP |) 
character of structures to be built on private property, Bien 
further safeguards for the aesthetic development of the Do | 
Thus the lines of the Folger Shakespeare Library, for which P^ | 
Cret was architect and which faces on East Capitol Street, 
monize with the adjacent Library of Congress Annex. jog! 

The commission selected the site and design for the An P 
Memorial Bridge spanning the Potomac at the end of the Mal il 
leading to Arlington National Cemetery. There, neat biot 
amphitheatre, is the Tomb of the Unknown Soldier. On the 
of the hill looking out over the river toward the Washington 
ment and the Capitol stands the early 19th-century bare 
sion which, built by George Washington Parke Custis, g 
Washington’s grandson, was once the home of Robert E. CU 
1909, in belated acknowledgment of the services of Pierre 
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LEnfant, his remains were placed in a grave marked with a fitting 
stone on the terrace of the Custis-Lee Mansion. On the slope in 
front of the mansion, an eternal flame burns at the grave of John 
F. Kennedy, 35th president. 

The Commission of Fine Arts, intent upon encouraging the de- 
yelopment of a monumental city, successfully fought for a gen- 
erally uniform height and Classical style of architecture for public 
buildings. Commission taste accounted for the facade of the series 
of departmental buildings that gradually filled most of the “federal 
triangle" bounded by Pennsylvania Avenue, 15th Street, and North 
B Street, renamed Constitution Avenue, The individual buildings 
Were designed by about six different firms of architects but the 
Overall effect is that of a unit, although an inner plaza invisible 
ftom the street gives variety to the group placed about the Post 
Office building. Across Constitution Avenue on the Mall where 
the Pennsylvania Railroad depot once stood, the National Gallery 
of Art, made possible by the gift of Andrew W. Mellon, was built 
in the late 1930s, John Russell Pope, the architect for the gal- 
lery, also designed the National Archives and the Public Health 
Service buildings, located at the far end of Constitution Avenue, 
Where another group of handsome public and semipublic edifices 
Was built—the National Academy of Sciences and National Re- 
Search Council building in Alexandrian Greek architectural style, 
and nearby the Pan American Annex, Constitution Hall and an 
Administration building for the Daughters of the American Revo- 
Es and a second building for the American National Red 

As the Department of State outgrew the building it had shared 
E War and Navy departments, that structure turned into an 
dividi for the White House offices and a new State Department 
uc een to rise in “Foggy Bottom” off Constitution Avenue 
he river. On the hill the imposing Corinthian-columned 
Pea e Court building, built by Cass Gilbert, faced the. Capitol 
Bo, 2 anda second House office building adjoining the first went 
ie outh B Street, renamed Independence Avenue. In the 
oo i to the rear of the Library of Congress the Library Annex 
" T. ae Only the Pentagon, headquarters for the Department 
für] de, located across the Potomac, displayed any architec- 

n: eviations from the Classical form the Commission of Fine 
Š To prescribed, Thomas Jefferson indirectly determined the ar- 
the ud for the Jefferson Memorial near the Tidal Basin, for 
versity cc rotunda was an adaptation of his design for the Uni- 

Y of Virginia library. 
had cansion of the city's parks, which the McMillan Commission 
federal pay urged, moved forward more slowly than did the 
new parte ing program. For years the acquisition of land for 
small pj 5 and playgrounds was limited to purchase of two or three 

tip d in Georgetown and northeast Washington and a narrow 
Boo SENS connecting Potomac Park and the Mall with the 

issio n 1924, however, Congress set up a park-purchase com- 
^ and in 1926 established a National Capital Park and Plan- 


ning Commission charged with formulating and directing on a 
regional basis plans for thoroughfares, city parks, playgrounds 
and recreation centres, improved transport facilities, and the erad- 
ication of slums. The result in the course of the next 15 years 
was a park system that embraced about 6,900 ac. (2,792 ha.) of the 
11,287 ac. (4,568 ha.) in the District of Columbia and, through 
collaboration with a Maryland National Capital Park and Plan- 
ning Commission and later a Northern Virginia Regional Com- 
mission, many thousands of acres in the emerging metropolitan 
area. Rock Creek Park was extended into Maryland; reclama- 
tion of the swampland along the Eastern Branch made possible 
the Anacostia Parkway; while the Mount Vernon Memorial High- 
way along the Potomac in Virginia linked George Washington’s 
home with the city named in his honour. Beeches, elms, magnolias, 
dogwoods, oaks, sycamores, and maples cover much of the park- 
land and shade trees line many of the streets and avenues, The 
district’s parks were administered by the National Park Service in 
the Department of the Interior, playgrounds by a unit of the dis- 
trict government, and school grounds and recreation facilities by 
the Board of Education. In 1935 a recreation board took charge 
of the recreation facilities of all three agencies, 

Housing.—Meanwhile, attempts to wipe out alley slums in Wash- 
ington and Georgetown proved abortive. Congressional acts 
passed as early as 1892 and enlarged in scope in 1906 authorized 
the demolition of unsanitary dwellings, but the strong recom- 
mendations of a housing commission appointed by Pres, Theodore 
Roosevelt were unable to resolve legal complications which arose 
over private-property rights. Before 1914 the one successful public 
project was the razing of the shanties in the notorious Willow Tree 
Alley and the making of a playground in the block where the 
building of the Department of Health, Education, and Welfare 
would later stand. An act of 1914 forbidding alley dwelling after 
Oct, 1, 1918, was rendered inoperative by the housing shortage 
during and after World War I. Neither private philanthropy, 
which through organizations such as the Sanitary Housing Com- 
pany tried to get families out of alley dwellings into decent low- 
rental houses, nor the District Public Welfare Department, nor the 
National Capital Park and Planning Commission could handle the 
problem, Not until 1934 did a new Alley Dwelling Authority se- 
cure the necessary powers to launch an effective slum-clearance 
program, beginning with the alleys in “Foggy Bottom.” But fur- 
ther projects were soon crippled by insufficient funds and then by 
World War II. 

The decade of the 1930s nevertheless saw Washington become 
a centre of social and economic reform directed by new federal 
agencies. The New Deal brought to the capital men and women 
to staff the Works Progress Administration, the Securities and Ex- 
change Commission, the Social Security Board, the National Labor 
Relations Board, and.a dozen other new planning and administra- 
tive units. Washington thus assumed a position of importance 
jn national affairs far exceeding that of earlier years. Before 
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World War I an English writer described the city as the principal 
“foundry” of government and the headquarters of scientific re- 
search but observed in cultural areas a pronounced provincialism. 
By 1940 Washington had launched a National Symphony Orches- 
tra and acquired by gift a National Gallery of Art containing the 
Mellon, Kress, and Widener collections. 

Effects of World War 1I.—When the United States entered 
World War II, Washington became the headquarters of planning 
operations for supply of all the Allied forces, as well as the ad- 
ministrative centre for a long array of new agencies aimed at 
regulating the wartime economy. The newly organized Office of 
Scientific Research and Development directed the programs that 
produced new types of military weapons and paved the way for 
government sponsorship in the postwar era of applied and basic re- 
search on a hitherto unheard-of scale. As leadership in diplomatic 
negotiations to hasten the end of the war fell to the United States, 
Washington became the political capital of the free world. Every 
added responsibility of the government increased the number of 
people crowding into the city. The district's swelling popula- 
tion spilled over into nearby Maryland and Virginia, in spite of 
gasoline restrictions which made commuting difficult. 

Building postponed during the war was resumed in 1947. The 
White House, remodeled in Theodore Roosevelt's day to provide 
offices outside but adjacent to the residence, in 1949-51 underwent 
complete rebuilding, although careful architectural planning pre- 
served the exterior of the original Hoban design. A second Senate 
office building to the east of the first was finished in 1959, To the 
south of the Capitol grounds a third House office building, named 
for the veteran Speaker of the House Sam Rayburn, was completed 
for occupancy in 1965, At the same time an extension of the east 
front of the Capitol added space to the centre portion of the 
building. A second National Museum under construction on Con- 
stitution Avenue adjacent to the 1910 building resulted in demoli- 
tion of several of the temporary structures erected in World War 
IL Anadditional Department of State building in “Foggy Bottom” 
began to alter the looks of the shabby section of the city adjoining 
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the Rock Creek Parkway. Nearby, George Washington Universit 
acquired several blocks of land and embarked upon a large te 
sion of its campus and buildings. Private enterprise built doux 
of new office and apartment buildings, and labour unions grown 
powerful during the war chose to erect headquarters in Washing. 


- ton. Of these the most conspicuous were the International Broth, 


erhood of Teamsters building near Union Station and the Americi 
Federation’ of Labor headquarters on 16th Street next to St. Johny 
Episcopal Church. Farther north on 16th Street the Nation) 
Education Association erected its headquarters, a large glass and 
marble structure, while on the hill at Maryland Avenue the Vg. 
erans of Foreign Wars opened a new building of similarly modem 
design. A bell tower commemorating Sen. Robert Taft was com 
pleted in 1959 on a square below the old Senate office building 
Renovations in Georgetown (g.v.) brought about a reversal of the 
usual American norm whereby white families move out of a neigh 
bourhood when Negroes move in, for the lingering charm of the 
little 18th-century city and its convenience to government offices 
in “Foggy Bottom” hastened a movement, begun during the war, 
which transformed Georgetown within a decade from a run-down 
village heavily populated with impoverished Negroes into a fash 
ionable residential section occupied almost exclusively by white 
people. In order to preserve the town’s historic character, Con 
gress then forbade architectural changes unless approved by th 
Commission of Fine Arts. 

In the interim, urban blight in the United States led Congress 
to pass the Housing Act of 1949, granting federal aid to stale 
and cities for urban renewal. In Washington, while criticisms 
sounded at the slavishness with which two generations of archi- 
tects had adhered to the McMillan scheme of 1901, said to have 
been “obsolete” when it was adopted, the National Capital Plan 
ning Commission, the Redevelopment Land Agency, the Nation 
Capital Housing Authority, and several departments of the distri 
government collaborated in determining which sections of the 
city should be completely razed, which partially cleared, and whet 
the residents of the blighted areas should be relocated. Most ol 
southwest Washington was entirely cleared, new multiple-fanll 
dwellings were erected there, and an elaborate plan. for a diit 
centre and an inner loop of the new circumferential highway sy% 
tem was accepted. In the autumn of 1961 the “Arena,” a their 
in the round built by private subscriptions, opened near the river 
front; the players constitute the city's major resident troupe 
actors. Work began also on redeeming sections in northeast d! 
the central area in northwest Washington. Private citizens lt 
spired one noteworthy albeit short-lived rehabilitation programi 
1959, Funds obtained from the Housing and Home Finan 
Agency and the district government enabled a group at Amer 
University to complete a study and bring into being the 50-6 l 
Adams-Morgan project in a run-down 42-block biracial neighbowt 
hood originally settled at the turn of the century. Begun i5! 
demonstration of what cooperation among resident homeownts 
tenants, and landlords could accomplish in halting deterior 
and breaking the rigid pattern of racial segregation In hous 
the project collapsed within three years, caught in à anie 
governmental red tape and rising costs. But the plan of dti 
government teamwork made its mark and served as a basis orm 
undertakings under the Anti-Poverty Program of 1965. 
while, rebuilding the “Foggy Bottom" area produced chiefly xm 
sive, big apartment buildings near the riverfront. There the 
F. Kennedy Center for the Performing Arts was to rise. 


POPULATION CHARACTERISTICS 


The centrifugal trend of Washington’s white population ye 
suburbs increased after World War II. Government policies? 
centralization abetted the movement, reducing the former 
tration of research facilities in Washington and neightenint yj 
importance of locations in the outlying areas. Thus the a 
Medical Research Institute and the National Institutes of ut! 
at Bethesda; the U.S. Naval Ordnance Laboratory at M 
and the Army's Office of Operations Research and the Army 
ical Corps Research Centre at Ft. George Meade were 
lished in the Maryland suburbs, and agencies such 8 
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Hopkins University Applied Physics Laboratory under contract 
with the government rarely remained in Washington. The decision 
to move the Central Intelligence Agency to new quarters in 
McLean, Va., underscored the government's policy. In 1950 the 
District of Columbia, which 30 years before had contained 76.5% 
of the persons living in the metropolitan area, had only 61.6%. By 
1960, the number dropped to 42.2%. 

Negroes drawn to the capital during World War II and after by 
the government's nondiscriminatory employment policies gener- 
ally remained in Washington. A decision of the Supreme Court 
in 1953 which upheld the validity of laws passed in the district be- 
tween 1869 and 1873 forbade racial discrimination in restaurants 
and places of public entertainment and, together with the court 
decree of 1954 declaring segregated schools unconstitutional, fur- 
ther encouraged an influx of Negro citizens. Difficulty in obtain- 
ing desirable housing in the Maryland and Virginia suburbs kept 
well-to-do Negro families in the district. In 1960, the total num- 
ber of Negroes living in the District of Columbia accounted for 
53.9% of its total population. 


GOVERNMENT 


Administration and Finance.—Since the 1870s Washington 
has not enjoyed self-rule but has been governed by the federal 
Congress, The city was chartered in 1802, with a mayor appointed 
annually by the president and an Elective Council of two chambers. 
At about the same time, Congress renewed the municipal charters 
of Georgetown and Alexandria, the two cities that existed within 
the federal district before Washington came into being. Modifica- 
tions of Washington’s charter in 1812 vested in the City Council 
the right to elect the mayor; in 1820 a new charter permitted 
white resident property-owners to elect him, and a third charter 
in 1848 removed the property qualification for municipal voting. 
Three years later a similarly broadened elective franchise went 
into effect in Georgetown. Meanwhile, in 1846, retrocession to 
Virginia of the trans-Potomac part of the original ten-mile federal 
Square took Alexandria out of direct congressional control. In 
1867 Congress, adhering to the principle later accepted by the 
states upon ratification of the 14th Amendment to the Constitu- 
tion, enfranchised male Negroes in Washington and Georgetown. 
By 1869 one Negro sat on Washington’s 14-man board of alder- 
men and out of 21 councilmen 7 were Negroes, a proportion in 
keeping with the racial distribution of the city’s population. But 
White Opposition to Negro voting and confusion arising from the 
overlapping jurisdictions of the two city governments, county offi- 
Gals, and a metropolitan police force led Congress in 1871 to repeal 
the Municipal charters and create the Territory of the District of 

olumbia with a new unified government for the entire district. 

president, with the concurrence of the Senate, appointed a 
governor, secretary, Board of Public Works, Board of Health, and 
à Governor's Council, while 22 members of a lower house and a 
a to the national House of Representatives were elected by 
th males irrespective of their colour. During the three years of 

A territory's existence, never more than three Negroes sat on the 
DEAR Council nor more than five in the House of Delegates. 
to Aner spending by the Board of Public Works in its efforts 
ric due the city brought the District of Columbia to bank- 
Negro j^ 374 and, coupled with continuing white hostility to 
feti ana Tage, caused Congress to abrogate the territorial govern- 

TM nd substitute a commission of three presidential appointees. 
li years later the Organic Act of 1878 established a permanent 
eee form of government. By the terms of that act the 

fe y of the district government consist of two civilian resi- 
the Us AE district and an officer of the Corps of Engineers of 
tence. Th rmy appointed by the president with Senate COSE 
the distri Ü president, the three commissioners, and the judges o 
Sidi AE appoint most of the administrative officers and 
vested in eee in 1952 authority to make some appointments "s 
Service e © commissioners alone. Lesser posts are filled by civi 
xamination, 
tnis President appoints the judges of the district courts. The 
E Dal court includes a civil and a criminal division, a juvenile 
» and a domestic relations court. One judge sits on local tax 
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cases in the tax court. At a higher level are the Municipal Court 
of Appeals; the United States District Court for the District of 
Columbia, until 1938 known as the Supreme Court of the District 
of Columbia; the U.S. Circuit Court of Appeals for the District 
of Columbia circuit; and the Supreme Court of the United 
States. A District of Columbia code of laws was first completed 
in 1929, 

Congress, acting usually upon the recommendations of the House 
and Senate committees on the District of Columbia and of the sub- 
committees on district appropriations, legislates for the district, 
sets its tax rate, and fixes its annual budget, All local revenue— 
derived from real estate and income taxes, a 2% sales tax, and 
license fees—is paid into the United States Treasury, and all ac- 
counts are audited by Treasury officials. Between 1878 and 1922 
the United States matched local tax revenues with annual appro- 
priations, but thereafter the federal contribution was reduced first 
to 40% and then to a figure that averaged about 10% of the total 
budget. 

Adoption of the 23rd Amendment to the federal Constitution in 
1961 gave Washington residents the right to vote in elections for 
president and vice-president of the U.S. The amendment, in ef- 
fect, allotted three electoral votes to the District of Columbia but 
did not otherwise change the area’s governmental status. 

Metropolitan Area.—The results of a population of increasing 
density spreading over a constantly expanding geographical area 
introduced serious and unfamiliar problems, for political control 
is divided between two state governments and Congress, and yet 
decisions on many matters must affect all parts of the whole. Prob- 
lems concerning intelligently planned land use; the location of 
highways, factories, residential subdivisions, shopping centres, and 
parks; how to halt pollution of the Potomac and tributary streams 
and yet develop adequate sewage systems; and, above all, how best 
to conserve for the future the region's water supply were to be 
met only by prompt unified action. As the coordinating role of a 
new National Capital Regional Planning Council proved too lim- 
ited to resolve these difficulties, in 1957 a joint congressional Com- 
mittee on Washington Metropolitan Problems undertook a thor- 
ough study. Its recommendations included the establishment of 
a regional development agency, à regional sanitary board, a co- 
ordinator for national capital affairs in the executive office of the 
president, and a metropolitan fiscal agency. For, as the commit- 
tee’s final report noted; "Washington's ideal, which 50 years ago 
was thought presumptuous in aspiring to become ‘a capital worthy 
of the Nation,’ is now obliged to aim still higher and become a 
great world city, an epitome of urban ideals of the Western World 
and a model for growing cities throughout the free world." (Senate 
Report No. 38, 86th Congress, first session, Meeting the Prob- 
lems of Metropolitan Growth in the National Capital Region, 
p. 12, 1959.) 

About the same time, Washington’s business community, ob- 
serving the postwar inroads of suburbia upon the “central city,” 


260 


set up two new organizations. About eighty bankers, brokers, and 
real estate dealers founded the Federal City Council in order to 
share in plans for Washington’s future, while merchants anxious 
to stop the erosion of the downtown shopping area launched 
Downtown Progress, Inc., to redesign its physical layout and end 
its traffic problems, In 1960 the National Capital Transportation 
Agency was established by Congress to prepare a comprehensive 
program to provide improved transportation for the entire region, 
and an adyisory council on the redevelopment of Pennsylvania 
Avenüe was named by the president in 1962. 


THE ECONOMY 


Commerce and Industry.—Real estate transactions rank after 
government in the city's economy, with the tourist and convention 
trade a close third. Approximately 6,500,000 tourists visit the 
city every year, making Washington second only to New York as 
an American sight-seeing centre. Headquarters for a large number 
of national organizations, the capital also serves as host to about 
350 conventions each year. 

For 145 years the city's industry was of little importance. The 
bulk of manufactures consisted of goods for local consumption and 
items made for the federal government at the Navy Yard and later 
at the Naval Gun Factory and other government installations. 
In 1960 only about 21,000 people were employed in the fewer than 
500 privately owned manufacturing concerns. The character of 
some of these concerns, however, placed the city in a special cate- 
gory, for after World War II companies engaged in scientific re- 
search services and production of scientific equipment began to 
multiply rapidly. From 7 in 1940, the number of these firms, pop- 
ularly called research and development companies, grew to about 
50 by 1960. Proximity to government contracting offices and the 
number of scientists and highly trained technicians that war 
brought to Washington explain this growth. In the suburban area, 
where space for industrial plants was more readily available, the 
expansion was still greater, from 8 research and development es- 
tablishments in 1940 to more than 75 in 1962, exclusive of 
nonprofit organizations. Employment does not run large compared 
with that of heavy industry; according to the Economic Develop- 
ment Committee of the Washington Board of Trade, in the late 
1950s four companies with fewer than 9,000 employees accounted 
for over half the total employed in *R & D” industries in the en- 
tire metropolitan region. Nevertheless, after 1950 Greater Wash- 
ington ranked first among U.S. metropolitan areas in the number 
of scientific persons employed per 1,000 of the population; these 
included scientists in the government service. Much of the work 
of the private companies is directed toward problems of national 
defense and deals with data processing, electronic devices, applica- 
tions of nuclear energy, and the like. 

Transportation and Communications.—Five railways enter 
the city, but airlines flying passengers into the Washington Na- 
tional Airport and the Dulles International Airport at Chantilly, 
Va., account for a greater stream of visitors than do the railroads. 
Interstate buses offer alternate means of travel. Potomac River 
steamboats, once popular, no longer offer passenger service except 
for summer excursions to Mount Vernon and an amusement park 
downstream. Within the city the D.C, Transit Company operates 
buses and special sightseeing buses; a number of local and inter- 
state companies conduct bus tours to points of interest in and about 
the capital, The Capitol Beltway system of freeways to bypass 
congested traffic areas was completed in the mid-1960s. Washing- 
ton has several radio and television stations. 


EDUCATION, SCIENCE AND CULTURE 


Public and Private Schools.—Washington is an educational 
centre of considerable importance. The public-school system, un- 
der the control of a Board of Education appointed by the District 
Court judges of the District of Columbia, embraces kindergartens; 
elementary and secondary schools; a business high school; manual 
training and night schools; and teachers colleges. From 1862 to 
1954 racial segregation obtained in the public schools, although in 
the 20th century a white superintendent was the administrative 
head of both white and Negro school systems. In 1954, after the 
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Supreme Court decreed that racially segregated schools were 
constitutional, the Board of Education and school officials moy 
quickly to establish an integrated system, the first to go into ¢, 
fect in any large city where a dual system had formerly Operated, 
In addition to the public schools there were established Several 
Roman Catholic schools, two Episcopal preparatory schools at 
tached to the Cathedral of SS. Peter and Paul, the nonsectarian 
Friends School started by Quakers, and other private schools, ay 
well as seminaries, small colleges, and the Episcopal College of 
Preachers, providing refresher courses for Episcopal ministers, 

Higher Education.—At mid-20th century, of all the metr. 
politan areas in the United States, Washington had the highest edu. 
cational level of adults 25 years of age and over. Whereas in the 
San Francisco-Oakland area, ranking second, about 10% of the 
adult population had four years or more of college training, in the 
Washington area the proportion was more than 1596. Five un. 
versities in Washington offer graduate work, a great deal of it i 
evening classes to enable students who earn their living at daytime 
jobs to win advanced degrees. Georgetown University, located on | 
the heights above the Potomac in Georgetown, is the oldest of | 
these institutions. Founded by Bishop John Carroll in 1789 a 
Georgetown Seminary to train young men for the Roman Catholt 
priesthood and later chartered by Congress as a university, it com 
prises a liberal arts college, school of medicine, graduate. school, | 
law school, dental school, and a school of foreign service. 

In 1821 Baptists in Washington obtained from Congress a char 
ter for a nonsectarian institution, the Columbian College in the Dis 
trict of Columbia, from which grew Columbian University in 1815 
and, by a change of name in 1904, George Washington University, | 
Benefiting from a small congressional endowment in 1831, a gift at | 
$1,000,000 from W. W. Corcoran in 1872, and later gifts from other” 
men, the university acquired a campus to the west of the White 
House in the vicinity of the Department of State buildings. Be 
sides a junior college and the Columbian College of Arts and Sd: i 
ences, primarily for undergraduates, the university includes a rade | 
uate council which gives the Ph.D. degree, a school of medicine | 
law school, school of pharmacy, school of engineering, school of 
education, school of government, a division of special students, and | 
several research units under contract with the federal government | 
The Catholic University of America was incorporated in 188710. 
serve as the head of Roman Catholic schools in the United States 
It opened in 1889 in a building near the Soldiers’ Home. Althou 
designed especially for advanced theological studies, the univer 
sity later comprised schools of the sacred sciences, philosophy 
letters, physical sciences, biological sciences, social sciences, junis 
prudence, law, and technological sciences. Affiliated are a Freno 
can convent; Dominican, Paulist, and Marist houses; and Trinity 
College for girls. | 

The American University under Methodist auspices was chat 
tered in 1893 and acquired a 90-ac. wooded campus in the northwest 
section of the city but did not enroll students until shortly before 
World War I. A downtown centre, purchased much later, accom 
modates a graduate school, the Washington College of Law, 1 
school of business administration, and a school of government a j 
public administration; the college of arts and sciences, m4! 
undergraduate, and a newer school of international service 0 | 
cupy the uptown campus. Adjacent, on land donated by the ut 
versity, stands Wesley Theological Seminary, which opened 
1958. lh 

Howard University, chartered in 1867 for the higher educatio! | 
of Negroes, is situated southwest of the Soldiers’ Home. tV 
named in honour of Gen. Oliver O. Howard, one of its founders an 
its president from 1869 to 1873. Howard, one-time head of AX 
Bureau of Freedmen, and his associates had intended to mal e Un 
new university biracial; their own sons were enrolled in the B. 
classes, and most of the faculty members also were white. But 
the mid-1880s the student body had become virtually all Negro # 
remained so until after World War II, when a few white stude! a 
again sought admission, particularly to the graduate school 0 a 
cial work. The faculty, predominantly Negro after 1890, ‘il 
included some white scholars. The university comprises 4 col tis 
of liberal arts, a law school, school of medicine, school of de” 
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try, school of pharmacy, school of engineering and architecture, 
school of music, school of religion, and a school of social work. 
The university has a small endowment but is supported chiefly by 
annual congressional appropriations administered through the fed- 
eral Department of Health, Education, and Welfare. 

Gallaudet College at Kendall Green in northeast Washington is 
an outgrowth of a school for deaf-mutes founded in 1857 on the 
farm given for the purpose by Amos Kendall, postmaster general 
in President Jackson’s Cabinet. The school was incorporated as 
the Columbia Institution for the Instruction of the Deaf and the 
Dumb and the Blind and, though a private foundation, from its be- 
ginning received congressional appropriations, Its first head was 
the son of Thomas H. Gallaudet (g.v.), who introduced into Amer- 
ica the use of sign language for teaching deaf-mutes and for whom 
the college was later named. Sign language instead of lip reading 
is still the standard method of teaching employed at both Kendall 
school (the secondary school) and Gallaudet College. For a few 
years in the 1860s the Columbia Institution also accepted blind 
students but later, as special schools for the blind developed else- 
where, limited enrollment to the deaf. Its name was changed to 
Gallaudet College in 1954 and it was the first in the United States 
to provide higher education for the deaf. 

At Ft. McNair, on the grounds of the former Washington Arse- 
nal, the National War College and the Industrial College of the 
Armed Forces jointly occupied until 1961 an imposing building 
designed by Stanford White. At the National War College officers 
selected from the armed services and civilians chosen from the 
Department of State spend a year in intensive study of national 
security and international problems. The work of the Industrial 
College, which moved into its own building in 1961, is directed at 
problems of military procurement and supply. A large specialized 
library serves both colleges. The U.S. Army medical department 
maintains a research and graduate school in Washington. 

Scientific and Cultural Institutions and Activities — 
Among the institutions, both public and private, which have in- 
creased Washington’s stature as a centre of learning and scientific 
research, the National Archives and the Library of Congress are 
outstandingly important. . When in 1936 the National Archives 
opened in a new building near the apex of the "federal triangle" 
between Pennsylvania and Constitution avenues, the government's 
manuscript records and official correspondence, formerly scattered 
in scores of federal installations in and out of Washington, were 
brought together in carefully indexed, well-ordered collections 
Covering virtually every phase of national development. The 
Library of Congress is much older. It contains more than 50,000,- 
000 books, pamphlets, bound newspaper volumes, manuscripts, 
maps, prints, photographs, recordings, and movie films, as well as 
4 collection of microfilmed copies of doctoral dissertations and 
studies located in other libraries. Founded in 1800, the congres- 
os library was wiped out in 1814 when British troops burned 
sostol, it was reestablished by purchase of Thomas Jeffer- 
b s library and again largely destroyed by fire in 1853. Rebuilt 
A fon dass and by gift, the collections occupied part of the 
ane qd until a separate building on the square to the east was 
b M in1897. An annex, to the rear of the main building, was 
ad E in 1939.. The reading rooms are open to the general public 
Ma facilities for study ate available to scholars. A legis- 
cyni a boi service supplies Congress with information, boi a 
di f office and a card catalogue division, which sells catalogue 
rd 9 other libraries and maintains a national union catalogue, 
took ore than self-supporting. Another unit of the library loans 

on braille and Moon type and recordings, called talking 
dro He the blind. The law library is the largest of its kind in 
ena d. Ever Since 1866 when the Smithsonian Institution's 
perio duy of publications of learned societies and of scientific 
ous were transferred to the Library of Congress, it has 
thresh together with the library of the Department of Agricul- 
ates after 1956 the National Library of Medicine in Cleveland, 

he nig repository of scientific materials, é 

ux: mithsonian Institution (q.v.), founded in 1846 with money 

thed to the United States by the Englishman James Smith- 


Son SLM. 
for the express purpose of enlarging and disseminating ' knowl- 
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edge among men," was the first organization to give the capital a 
unique position in the world of science. Joseph Henry, the Smith- 
sonian's first secretary, and John Quincy Adams, who as a member 
of the House of Representatives in 1846 helped determine the pol- 
icy, believed that the increase of human knowledge was’as impor- 
tant as its dissemination; Henry laid the groundwork for funda- 
mental scientific research under government sponsorship. After 
the Library of Congress took charge of the earlier collection, the 
institution continued to publish scientific articles and, through the 
studies prepared by the Bureau of American Ethnology and the ma- 
terials assembled and put on exhibit at the U.S. National Museum, 
became a leading source of data on cultural anthropology, primarily 
of the American Indian. The original National Museum building, 
located east of the Smithsonian, opened in 1881 in time to be the 
scene of President Garfield’s inaugural ball. But when in 1910 the 
squat-towered red brick edifice proved too small, a much larger 
building was erected across the Mall where not only the scientific 
exhibits but the national collection of paintings were housed. 
Shortly after World War I, the Freer Gallery of Art was opened 
as part of the Smithsonian Institution. The gallery stands to the 
west, near the Department of Agriculture buildings, and contains 
the collection of Oriental art and American paintings presented to 
the United States between 1906 and 1916 by Charles L. Freer of 
Detroit, Mich, In 1965 an addition to the National Museum and 
the new Museum of History and Technology opened on Consti- 
tution Avenue. Overall plans included the conversion of the old 
Patent Office building to a new National Portrait Gallery under 
Smithsonian aegis, 

Besides the Smithsonian Institution, the Geological Survey, or- 
ganized in 1879, and the Naval Observatory, which in 1893 moved 
from its one-time location beyond the White House to Observatory 
Hill on Massachusetts Avenue, carried on some fundamental re- 
search under government auspices in the late 19th century, but 
after 1901 the federal government gradually relegated basic re- 
search to universities and private foundations, Applied research, 
aimed at the solution of specific problems, expanded in Washington, 
however, before World War I, chiefly under the aegis of the Na- 
tional Bureau of Standards, organized in 1901; the National Ad- 
visory Committee for Aeronautics, formed in 1915; and the Na- 
tional Research Council, established in 1916, itself an offshoot of 
the then 53-year-old advisory National Academy of Sciences. Dur- 
ing the 1920s and 1930s additional installations appeared, notably 
the Naval Research Laboratory (1923) ; the National Institutes of 
Health (1930) under the Public Health Service, which in 1938 es- 
tablished its research centre in Bethesda, Md.; the National Cancer 
Institute (1937) ; and, at Beltsville, Md., an agricultural research 
station (1934), After World War II renewed attention to basic 
research brought into being the National Science Foundation 
(1950) with its headquarters in the capital. 

In the field of basic research in the physical sciences the Car- 
negie Institution of Washington is of major importance. It was 
endowed by Andrew Carnegie in 1902 “to encourage in the broadest 
and most liberal manner, investigation, research and discovery, and 
the application of knowledge to the improvement of mankind; and 
in particular to conduct, endow and assist investigation in any de- 
partment of science, literature or art.” Archaeological research, 
mostly in the Mayan region of Mexico, after replacing the histori- 
cal research the institution once supported, in turn largely yielded 
to the programs carried on by the departments of terrestrial mag- 
netism, astronomy, and geophysics. The Geophysical Laboratory 
and the Laboratory of Terrestrial Magnetism in Washington are 
world-renowned. 

In the realm of the social sciences, the Brookings Institution, 
founded and endowed in 1928 by Robert Brookings, a St. Louis 
merchant and industrialist, sponsors studies in government, public 
administration, and economics, including labour relations. After 
30 years on Jackson Place facing Lafayette Square, its headquar- 
ters were moved to a new building on Massachusetts Avenue. 

The American Association for the Advancement of Science and 
a long list of other national scientific and scholarly organizations 
maintain headquarters in Washington. The Washington Academy 
of Sciences, formed in 1898 as a federation of local societies with 
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and without national affiliations, originally included the Philosoph- 
ical Society of Washington, which dated from 1871 and was dedi- 
cated to mathematical and physical sciences; the Anthropological 
Society of Washington, founded in 1879, which published Transac- 
tions (1879 et seq., with the cooperation of the Smithsonian In- 
stitution) and The American Anthropologist (1888-98; from 1898 
published by the American Anthropological Association); the Bio- 
logical Society of Washington (1880); the Chemical Society of 
Washington (1884); the Entomological Society of Washington 
(1884); the National Geographic Society (1888), which has spon- 
sored scientific explorations and publishes the National Geographic 
Magazine (1888, et seq.), special maps, and other publications; 
and the Geological Society of Washington (1893), Several newer 
societies later became members of the academy and published re- 
ports and articles in the academy’s Proceedings and Journal. 
Most of the other local scientific societies formed in the late 19th 
and early 20th centuries gradually disappeared. Among the best- 
known nonscientific learned societies which have national head- 
quarters in Washington are the American Historical Association 
(1884), which publishes the American Historical Review (1886, 
et seq.) ; the American Planning and Civic Association, which pub- 
lishes an annual (1929, et seg.); the American Political Science 
Association (1903), which publishes the American Political Sci- 
ence Review; and the American Institute of Architects. The last- 
named was founded in 1857 and through its publications early be- 
came a national clearinghouse of architectural ideas. In 1902 it 
saved from demolition the century-old Octagon House and turned 
that fine example of William Thornton’s architectural skill into the 
institute’s headquarters. 

Male members of all these societies are eligible for election to 
the Cosmos Club. Founded in 1878 to provide a common meeting 
ground for scientists, scholars, and men of letters, the club long 
occupied the house looking out over Lafayette Square in which 
Dolly Madison spent the last years of her life. The wish of the 
federal government to use the space flanking the square for federal 
buildings led the club in the 1950s to move to larger quarters on 
Massachusetts Avenue. There the club maintains a considerable 
library for its members. 

Exclusive of such private collections, libraries in Washington 
number about 250, ranging in character from that of the Francis- 
can Monastery to that of the Washington Public Library with its 
branches, and its main building, the gift of Andrew Carnegie, on 
Mount Vernon Square, Virtually every embassy, every school and 
university, and every labour union with national headquarters in 
Washington maintains a library. The Daughters of the American 
Revolution have a large genealogical collection housed in Constitu- 
tion Hall at D and 18th streets; at Dumbarton Oaks in George- 
town, Harvard University has its volumes and manuscripts deal- 
ing with Byzantine art and church history; the Folger Shakespeare 
Library, which stands next to the Library of Congress Annex on 
Capitol Hill, contains the largest collection of Shakespearean ma- 
terials in the world and also has valuable data on 17th and 18th 
century British America. Only the New York metropolitan area 
makes available to the U.S. public more extensive collections of 
books and manuscripts than are to be found in Washington. 


See also references under “Washington, D.C." in the Index. 
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WASHINGTON, a city in southwestern Pennsylvania 
the seat of Washington County, is approximately 22 mi. SW al 
Pittsburgh’s Golden Triangle. Formed in 1910 by a consolidation 
of the boroughs of Washington, South Washington, and North 
Washington, it was chartered as a city in 1924 and is the centre 
of an agricultural, industrial, and coal-mining territory which er 
tends into several neighbouring townships and hamlets, In genera, 
the eastern part of the city’s sphere of influence has been coal 
mining in nature, while the western and southern parts have been 
agricultural. The principal industries of the region have been 
steel- and glassmaking. The city is included by the census bureay 
in the Pittsburgh standard metropolitan statistical area (see Pirts 
BURGH); the area between Pittsburgh and Washington tended to 
develop into various suburban residential communities. 

In the period before the American Revolution, the region around 
Washington was more properly an extension of Virginia rather than 
of Pennsylvania, In August 1776 the first court west of the Mo- 
nongahela River was held under Virginia jurisdiction about three 
miles from the city’s present site. At the same time, the region was 
included in Virginia's district of West Augusta and was the caust 
of much dissension between the Virginians and the Penns. The 
latter group's claim was finally validated by the Virginia constitu 
tion of June 1776, 

Laid out by David Hoge in 1781, Washington was first knowns 
Catfish’s Camp after a Delaware chief who had a camp there about 
1750. Known also as Dandridge Town and Bassett-town for shot 
periods, it received its present name about 1781. It was a centre 
of rebel activity during the Whisky Insurrection (q.v.) of 1795; 
the home of David Bradford, one of the rebel leaders, still stands 
on South Main Street, The National Road was completed to the 
town in 1817, 

Washington and Jefferson College, a private college for men ani 
the oldest institution of higher learning west of the Alleghenlts 
was formed by the consolidation of two colleges in 1865. Both had 
resulted from academies developed by Presbyterian ministers 
the last 15 years of the 18th century. The first crematory in the 
United States was built in Washington in 1876 by F! rancis Julius 
LeMoyne (1798-1879), who had to contend with an aroused pub y 
opinion, which forced the construction of the building at night 
He was also an ardent abolitionist of the pre-Civil War pen? 

For comparative population figures see table in PENNSYLVANIN 
Population. (P. R. J 

WASHINGTON, MOUNT, highest (6,238 ft. [1,917 9] 
peak of the White Mountains in New Hampshire, U.S., noted f 
its extreme weather conditions at all seasons, The treeless Sum 
is accessible by an eight-mile road from the Glen House in Pi 
Notch, by the three-mile cog railway from the base station 
Crawford Notch, and by marked trails maintained by the i 
Forest Service and the Appalachian Mountain Club. pun 
buildings, which must be anchored against high winds, inclu 6 
Tip-Top House and Summit House, open to the public in Su 
Mt. Washington Observatory, and the Mt. Washington io 
transmitter. Weather at the summit has often been called: i 
worst in the world and the highest free air movement ever re Es 
—225 mph—was measured at the observatory in 1934. The? A 
mit tract and the cog railway, owned by Dartmouth College, 1 
surrounded by the White Mountain National Forest. From di 
ridgepole of New England flow three major rivers, the Conne 
cut, the Androscoggin, and the Saco. (R. S. Mo) 
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WASHINGTON, TREATIES OF. Among various impor- 
tant international agreements signed at Washington, D.C., were the 
Webster-Ashburton treaty of Aug. 9, 1842, which settled the north- 
eastern boundary of the United States and provided for Anglo- 
U.S. naval co-operation in the suppression of the international 
slave trade; and the North Atlantic treaty of April 4, 1949, a mu- 
tual security pact signed by Belgium, Canada, Denmark, France, 
Iceland, Italy, Luxembourg, the Netherlands, Norway, Portugal, 
the United Kingdom and the United States and later signed by 
various other powers (see NoRTH ATLANTIC TREATY ORGANIZA- 
mon). More properly known by the designation treaties of Wash- 
ington, however, were certain treaties of 1871 and 1921-22. 

Treaty of 1871.— The treaty of Washington, May 8, 1871, was 
theachievement of an eminent Anglo-American joint high commis- 
sion which was convened to settle a number of disputed issues. 
Chief among these were the “Alabama” claims of the United States 
against Great Britain, arising out of the U.S. Civil War. But 
Canada had certain important questions bearing on its relations 
with the U.S., viz., the settlement of the perennial Northeast Atlan- 
tic fisheries dispute, the renewal of commercial reciprocity with 
the U.S., which had lapsed in 1866, and the payment of an indem- 
nity for damages inflicted on Canada by Irish Fenian raiders from 
the U.S, (see FENIANS, AMERICAN). To cope with these Canadian 
questions Sir John A. MacDonald, the Canadian prime minister, 
was made a member of the British commission, but he served 
nevertheless under the authority of the British government rather 
than as a Canadian. The joint high commission wrote into the 
treaty three rules of due diligence pertaining to the duty of a neu- 
tral and made them retroactive so as to form the explicit basis for 
the "Alabama" claims arbitration that ensued at Geneva (see 
"ALABAMA" ARBITRATION). The Canadian desire for reciprocity 
was refused as were the Fenian claims, and the inshore fisheries 
Were reopened to U.S. fishermen, subject to payment of an indem- 
nity by the U.S., the amount to be decided subsequently by a mixed 
commission. Over and above its actual provisions, the treaty 
proved to be of decisive and permanent value in harmonizing the 
telations of Britain, Canada and the U.S. 


TREATIES OF 1921-22 


The Washington conference of 1921-22 resulted in seven 
treaties and agreements. These were, in the order in which they 
Were signed: (1) the treaty (four-power pact) relating to insular 
Possessions and insular dominions in the Pacific ocean signed Dec. 
13, 1921, by the U.S., the British empire, France and Japan; (2) a 
it accompanying the four-power pact stating that it was 
ib NC ee OF the signatory powers that the pact applied 
ieee islands of the Pacific; (3) the treaty for the 
fae ‘ation of naval armament signed Feb. 6, 1922, by the above 
mari powers and Italy; (4) the treaty relating to the use of sub- 
à ines and noxious gases between the same five powers; (5) an 
cen supplementary to the four-power pact, defining the ap- 
ieee of the terms “insular possessions" and “insular domin- 
treat as relating to Japan, signed Feb. 6; (6) the treaty (nine-power 
ice, relating to principles and policies to be followed in matters 

y ies China, signed Feb. 6 by the above five powers and 
Brest the Netherlands, Portugal and China; (7) the treaty be- 

PA nine powers relating to the Chinese customs tariff. 
Worded Ower Pact.—The four-power pact was an ambiguously 
Spect MR dent by the signatories “as between themselves to re- 

miniona rights in relation to their insular possessions and insular 
" SEN in the region of the Pacific Ocean." The treaty went on 
Ditties e that, should a controversy arise between any of the 
eka sth any Pacific question” which they could not settle 
joint conf emselves, they were to summon the other parties to a 
More, n ue "for consideration and adjustment." Further- 
any ot re zag Said: rights are threatened by the aggressive action of 
fully Ah Power,” the parties "shall communicate with one another 

e most frankly in order to arrive at an understanding as to 
meet the efficient measures to be taken, jointly or separately, to 
0 jnnirp cene of the particular situation." The treaty was 
ight of in force for ro years and thereafter was subject to the 

any one of the parties to terminate upon 12 months’ notice. 
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On its face this treaty was a consultative agreement on the part 
of the four powers, but especially on the part of the three, the 
WS} Great Britain and Japan, whose interests in the Pacific were 
most in danger of a clash. This was especially true of the U.S. 
and Japan, which, upon at least three previous occasions (the Taft- 
Katsura memorandum of 1905, Root-Takahira agreement of 1908 
and the Lansing-Ishii agreement of 1917), had endeavoured to ar- 
rive at an understanding. Anglo-Japanese relations were concur- 
rently regulated by the alliance of 1902, which had been renewed 
and strengthened in rgrr. This alliance was up for renewal again 
in 1921 at the time of the Washington conference. British diplo- 
macy preferred to continue the alliance and have the U.S. join it, 
a viewpoint shared by Sen. Henry Cabot Lodge of the U.S. delega- 
tion. But for political reasons this course was not practicable, and 
the four-power pact became the alternative. The pact declared the 
Anglo-Japanese alliance terminated, but as an instrument itself 
for consultation among the powers the pact was never invoked 
thereafter. The U.S. senate, as a condition for its acceptance of 
the pact, wrote in a reservation to the effect that “under the terms 
of this treaty there is no commitment to armed force, no alliance, 
no obligation to join in any defense.” 

The declaration concerning the mandates was designed merely to 
cover a legal technicality arising out of the failure of the U.S. to 
join the League of Nations. The supplementary agreement, noted , 
under (5) above, specified the “insular possessions and dominions” 
of Japan as the southern portion of Sakhalin Island, Formosa and 
the Pescadores, and the islands under mandate to Japan. 

Naval Limitation Treaty.—The five-power naval limitation 
treaty was a detailed agreement respecting capital ships and air- 
craft carriers. The treaty designated by name the capital ships 
(defined as vessels of war exceeding 10,000 tons standard displace- 
ment or carrying guns with a calibre exceeding 8 in.) which each 
nation might retain. The aggregate tonnage thus to be retained 
was 525.850 for the U.S.; 558,950 for the British empire; 221,170 
for France; 182,800 for Italy; 301,320 for Japan. All other capital 
ships, built or building, not so named, were to be scrapped, except 
that France and Italy were authorized to replace existing tonnage 
to be retired in 1927, 1929 and 1931. The U.S. was to scrap 15 
pre-Jutland ships (ships built prior to the battle of Jutland in 
1916) and 11 uncompleted ships; the British empire was to scrap 
20 pre-Jutland ships and 4 uncompleted ships; and Japan was to 
scrap ro pre-Jutland ships and 6 uncompleted ships and to abandon 
its program for 8 ships not yet being built. The number of capital 
ships of the U.S. and British empire was to be stabilized in 1936 
at 15 each, and the number of Japanese ships was to be stabilized 
in 1935 at 9. In the case of France and Italy the number of ves- 
sels was not fixed, but no vessel was to exceed 35,000 tons displace- 
ment, Subject to certain specified exceptions and replacement 
provisions, the contracting powers agreed to abandon their capital- 
ship building programs. The total capital-ship replacement ton- 
nage was not to exceed 525,000 each for the U.S. and the British 
empire, 315.000 for Japan and 175,000 each for France and Italy, 
resulting in a final ratio of $-5-3-1.67-1.67. No capital ship was 
to exceed 35.000 tons or to carry a gun with a calibre in excess of 
16 in. 

Restrictions were likewise placed upon aircraft carriers as fol- 
lows: total tonnage was not to exceed 135.000 for the U.S. and the 
British empire respectively, 60,000 for France and Italy respec- 
tively and 81,000 for Japan. No carrier was to exceed 27,000 tons 
displacement or to carry a gun with a calibre in excess of 8 in. 

An essential corollary to these ship limitations was art. xix of 
the treaty, under which the U.S., the British empire and Japan 
agreed to the status quo with regard to fortifications and naval 
bases in their respective territories and possessions located in- 
side an area bounded on the east by the 180th meridian, on the 
north by the 30th degree of latitude, on the west by the 110th me- 
ridian and on the south by the equator. In addition, Japan agreed 
to maintain the status quo in the Kuril Islands. The significance 
of this nonmilitarization agreement meant that no two of the 
powers could launch an offensive attack on each other, and thus 
the naval ratio of 5-5-3 was made palatable to Japan. 

The treaty also laid down precise rules for scrapping and replace- 
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ment and stipulated the periods in which scrapping was to be ef- 
fected. Finally it contained certain miscellaneous provisions, viz., 
(1) Should any contracting power consider the requirements of its 
national security materially affected by any change of circum- 
stances, it might request a conference with the other contracting 
powers with a view to reconsidering and amending the treaty. (2) 
After eight years from the coming into force of the treaty, the U.S. 
was to arrange a conference to consider changes rendered necessary 
by possible technical and scientific developments. (3) Should any 
contracting power become engaged in a war affecting its naval de- 
fense, upon due notice it might suspend for the period of hostilities 
its treaty obligations. (4) The treaty was to remain in force until 
Dec. 31, 1936, subject to the right of any contracting power to 
give notice two years before that date of its intention to terminate 
the treaty. Upon such notice taking eífect, the treaty was to 
terminate as regards all the contracting powers. Restive under the 
limitations of the treaty, Japan subsequently demanded parity 
with Britain and the U.S.; its demand being rejected, Japan gave 
notice of termination and the treaty expired at the end of 1936. 
At the Washington conference the British, who had suffered 
grievously from German submarines, strongly advanced the argu- 
ment for the abolition of this type of, vessel, but they encountered 
opposition from all the other participants, especially the French. 
The U.S. delegation was prepared to advocate limitation, though 
not abolition, of the submarine and the extension of the ratio 
principle to this and other types of auxiliary war craft. But even 
this proved impossible, and in lieu thereof the five powers signed 
an innocuous treaty reiterating the traditional rules of visit and 
search (q.v.) at sea and pledging themselves not to use the sub- 
marine as the Germans had used it in 1914-18. They also agreed 
to outlaw the use of poisonous gases in warfare. When it came to 
placing restrictions on military aviation, including the use of 
bombing planes against surface craft, none of the powers was pre- 
pared to enter into treaty engagements on the subject. 
Nine-Power Treaty.—The nine-power treaty was a kind of 
international bill of rights for China. The other eight powers 
convenanted together (1) to respect China's sovereignty, inde- 
pendence and territorial and administrative integrity; (2) to aid 
China in developing and maintaining an effective and stable govern- 
ment; (3) to use their influence in promoting the principle of 
equal opportunity for the commerce and industry of all nations 
throughout China; and (4) to refrain from taking advantage of 
conditions in China to seek special rights or privileges in that 
country. Among the many unsatisfied demands put forward by 
the Chinese at the conference was the demand for tariff autonomy. 
By the customs tariff treaty the powers promised to establish an 
international commission to study the question. 
See also DISARMAMENT; FAR East: RELATIONS WITH THE 
West; and references under "Washington, Treaties of" in the 
Index. 
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WASHINGTON UNIVERSITY, a privately endowed, co- 
educational, nonsectarian institution of higher learning, chartered 
in 1853 at St. Louis, Mo. See Saint Louis. 

WASHITA, a Great Plains stream rising in the Texas Pan- 
handle in Hemphill County, near the Oklahoma border. The river, 
500 mi. (805 km.) long, flows southeast in Oklahoma past Chey- 
enne, Clinton, Mountain View, Anadarko, Chickasha, Pauls Valley, 
and Davis and empties into Lake Texoma, formed by Denison Dam 
in the Red River downstream from the former mouth of the 
Washita at Woodville. 

A broad, shallow valley cut into a vast expanse of flat land 
marks the upper course of the river. Most of the year, save for 
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the periods of maximum rainfall in spring and early sum 
stream bed is dry and sand-choked. From Anadark 
Texoma, increased rainfall has created a permanent wii 
that is sluggish and subject to severe floods. In Muri 
southeast of Davis, the Washita has cut a gorge into the 
upland 350 ft. (107 m.) deep in which it flows for 20 mi. (3 
emerging at the southern boundary of the county. , 

On Nov. 23, 1868, in the Battle of Washita; General 
men killed Cheyenne Indian Chief Black Kettle andin 
warriors; the result was severely weakened Indian 
the white man (see CUSTER, GEORGE ARMSTRONG). ( 

WASIL IBN ‘ATA? (699-748), a forerunner and 
considered the founder of the group of Muslim think 
as the Mu'tazilites (g.v.) who rose to prominence in 
3rd Islamic centuries, was born in Medina but lived in B; 
he belonged to a circle of theologians centred aroun 
al-Basri (see HASAN, AL-). In Wasil's time began the th 
discussions that eventually developed into Muslim dog 
first theological controversies among the Muslims w 
tied to political events, the principal issue being the I 
of the rule of the Omayyad house which had seized po 
the murder of the third caliph, Othman (see CALIPHATE). 
was an opponent of the Omayyads and expressed his 0 j 
by upholding the doctrine of free will. The Omayyads 
supported the doctrine of predestination because it co 
to legitimize their rule as an act of the divine will. Was 
may have been connected with the political propaganda 
‘Abbasids who eventually overthrew and replaced the O 

He is known chiefly for developing the doctrine of "th 
between two positions," Among the rival sects of the 
was one contending that a Muslim who commits a grave 
unbeliever (the Kharijites; g.v.), while another (the 
considered a believer to remain a believer in spite of his 
theological stands were used against and for the Omay 
spectively, Wasil reasoned that a sinner was neither t 
liever nor an unbeliever but occupied a status somewhere b 
the two, This doctrine caused a break with al-Hasan al- 
became the characteristic mark of the Mu'tazilites. 

See W. Montgomery Watt, Free Will and Predestination in 
Islam (1948) ; “al-Mu‘tazila” and “Wasil b. ‘Ata’” in Shorter 
clopaedia of Islam, pp. 421-427 and 631-632 (1953). (Oi 

WASP, a general name applied. to any of those ins 
order Hymenoptera that have biting mouth parts anı 
segmented antennae, are normally winged, have the 
tached to. the thorax by. 
petiole and, in the. 
T worker, are provided 

midable sting. In habit 
fer from the bees in b 
orous or parasitic. 
more than 20,000 kn 
the vast majority O 
solitary wasps. The 
tively few social species ¢ 
certain subfamilies of 
Vespidae, which differ f 
wasp families in having the wings folded longitudinally 
rest. Included are the hornets, builders of the famili 
paper nests in trees or shrubs, on buildings or elsew! 
ground, and the yellow jackets, which also build large p 
but out of sight in the ground. For a discussion of the s0 
see SOCIAL INSECTS. b: 

The majority of the solitary wasps construct: nests Of 
which they provision with permanently paralyzed insects 0! 
An egg is deposited in each cell and the wasp larva hat 
that egg feeds to maturity upon the food with which: 
been provisioned. The nest builders belong to several 
families. Certain sections of the Vespidae, including 
subfamily Eumeninae, have varied nesting habits: SOT 
wood or pithy plant stems; others dig tunnels in the 
still others, known as mason or potter wasps, constructi 
mud, which are sometimes vaselike or juglike and may 
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attached to twigs or other objects. All of these wasps provision 
their nests with caterpillars, which they have paralyzed by sting- 
ing, 

The Pompilidae or spider wasps usually construct single cells 
in the ground in rotten wood or in rock crevices and provision 
them with spiders. The Sphecidae or thread-waisted wasps con- 
tain forms of diverse habits. Most of them nest in the ground 
and use leafhoppers, treehoppers, cicadas, stink bugs, bees, winged 
ants, beetles or caterpillars as food for their young, each species 
or group confining itself to one type of prey: Some build series 
of cells in rose canes or other pithy stems or twigs and provision 
with aphids or leafhoppers; and still others, known as mud 
daubers, construct small nests of mud, often in attics or out- 
buildings, and store them with paralyzed spiders. 

Three major groups of solitary wasps do not construct nests 
but are parasitic. These wasps are the superfamilies Chrysidoidea, 
Scolioidea and Bethyloidea. The Chrysidoidea are the cuckoo 
wasps. They are mostly brilliant metallic green or blue in colour 
and have the abdomen strongly convex with only three or four 
exposed segments. Most of them lay their eggs in the nests of 
solitary bees or wasps and the larvae hatching from those eggs feed 
on the bee or wasp larvae or on the food with which the parent 
bee or wasp has provisioned the nest. The Scolioidea include the 
families Mutillidae, Tiphiidae and Scoliidae, The Mutillidae are 
the so-called velvet ants, Their bodies are clothed with long thick 
hair of contrasting colours, often black and red, and the females 
are wingless and antlike in appearance. Most Mutillidae are 
Parasitic on the larvae and pupae of solitary bees and wasps, but 
4 European species develops parasitically in the nests of bumble- 
Moree certain African species are parasites of tsetse flies. The 
Prime occur principally in the warmer areas. The species 
that [bijde and Scoliidae are mostly parasites of beetle grubs 

5 ve in the soil. The female wasp digs into the soil to locate 
Bice paralyzes it by stinging and deposits an egg on it; the 
ot SR feeds externally on the beetle grub. One Asiatic species 

Hrs lidae (Tiphia polilliavora) was introduced into the United 
(Popillia a natural enemy of the destructive Japanese beetle 
Bethyl 45 Japonica) and became. well established there. The 
ies dis s comprise small to very small wasps (some of them 
other ins mm. in length) that develop as external parasites of 

P. i UH dee the larvae of various beetles and moths. 
ii, references under “Wasp” in the Index. ; 
Social (109) p, Or. W; and E. G. Peckham, Washes Solitary ad 
Ungle Bees et e pnd, N. Rau, Wasp Studies A field umo P Nb 
otic Investir at; asps (1933); C. E. Mickel, Biologic: and NE 
Mus, (1929) « gations of the Mutillid Wasps,” Bull. 143, U.S. Nat. 


29) 7 th 
Co; 9); H. E, Evans, Wasp Farm (1963) and Studies on the 
"parative Ethology of Digger Wasps of the Genus Bembix (1958). 


WA (C. F. W. M.) 
bacteri SERMANN, AUGUST VON (1866-1925), German 
asse Ogist, was a discoverer of serodiagnosis in syphilis (the 
in a reaction). He was born on Feb. 21, 1866, at Bamberg 
aria, and studied in Erlangen, Munich, Strassburg (Aus.), 
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and Vienna. In 1888 he began to practise as a physician in Strass- 
burg. He was then engaged as an assistant at the Robert Koch 
Institute for Infectious Diseases, Berlin, where, from 1906, he 
directed the department of experimental therapy and serum re- 
search, In 1913 he became director of the Kaiser Wilhelm Insti- 
oie; in Berlin-Dahlem, Wassermann died in Berlin on March 15, 

He was a prolific contributor to medical literature. His best- 
known works are contained in the Handbook of Pathological 
Microorganisms (1902-09), which he published in collaboration 
with Wilhelm Kolle. The blood serologic test for syphilis that 
Wassermann and others announced in 1906 is highly specific and 
sensitive, though technical error in its interpretation is not un- 
common and factors other than syphilis can cause a false positive 
reaction. See further VENEREAL Diseases: Syphilis; Diagnosis. 

WASSERMANN, JAKOB (1873-1934), German novelist 
whose work unites sharp observation of men.and society with an 
idealistic faith in mankind’s spiritual resources, He has been 
compared with Dostoevski in his combination of moral fervour 
with a tendency toward sensationalism. He was born of Jewish 
parents in Fürth, Bavaria, on March 10, 1873, After an unsettled 
youth Wassermann achieved success with his second novel, Die 
Juden von Zirndorf (1897; Eng. trans. The Dark Pilgrimage, 
1933). He enjoyed his greatest popularity, abroad as well as in 
Germany, under the Weimar Republic. Caspar Hauser (1908; 
Eng. trans. 1928) castigates the general indifference of heart to- 
ward those in need of sympathy and help. Christian Wahnschafe 
(1919; The World's Illusion, 1920) depicts a young man's renun- 
ciation of riches in favour of the Expressionist ideal of the “new 
man,” dedicated to the service of humanity. Der Fall Maurizius 
(1928; The Maurizius Case, 1929), one of Wassermann’s best- 
known novels, treats the theme of justice; two further volumes 
extend the work into a trilogy (Etzel Andergast, 1931; Eng. trans. 
1932; and Joseph Kerkhovens dritte Existenz, 1934; Kerkhoven’s 
Third Existence, 1934). Wassermann was a friend of Thomas 
Mann and Hugo von Hofmannsthal. He lived most of his adult 
life at Altaussee in Styria, Austria, dying there on Jan. 1, 1934. 

BrsnrocmAPHY.—S. Bing, Wassermann. Weg und Werk des Dichters, 
rev. ed. (1933); M. Karlweis, Wassermann, Bild, Kampf, und Werk 
(1935) ; J. C. Blankenagel, The Writings of Jakob Wassermann (1942); 


W. Voegeli, Wassermann und die Tragheit des Herzens (1956). 
(H. M. Wa.) 


WAST, HUGO (pseudonym of GusrAvo Martinez Zuviria) 
(1883- _), Argentinean novelist, the most prolific and popular 
noyelist of his country, was born in Cérdoba on Oct. 23, 1883. A 
lawyer by profession, he was active in public life as a national 
deputy (1916-20), newspaper editor, publisher, university pro- 
fessor and, after 1931, director of the National library in Buenos 
Aires. 

Wast's most characteristic novels, Flor de Durazno (1911), 
Valle negro (1918) and Desierto de piedra (1925), treat of rural 
customs. In them he depicts the people of the countryside, 
emphasizing their struggle against nature and adversity and their 
ability to endure hardships. Some—La casa de los cuervos (1916), 
El jinete de fuego (1926) and Tierra de jaguares (1927)—deal 
with historical subjects, while others—Los ojos vendados (1921) 
and Ciudad turbulenta, ciudad alegre (1919)—treat of socioeco- 
nomic urban problems. Many of his novels have been translated 
into foreign languages. 

Wast is also an adept short-story writer, Sangre en el umbral 
(1927) being his most important collection. 

See Ruth Sedgwick, “Hugo Wast, Argentina’s Most Popular Novel- 
ist,” Hispanic American Historical Review, 94116-126. (1929) ; H. H. 
Hespelt, “Hugo Wast—Argentine Novelist,” Hispania, 1:360-367 
(1924). (L. Lr.) 

WATCH, a portable mechanical timepiece, When watches 
were first made is uncertain, but there can be little doubt that 
the first appeared shortly after the invention of the mainspring 
by Peter Henlein of Nürnberg. Clocks had originally been 
weight driven, but after the invention of the mainspring they 
could be made portable. The escapement used in the early 
watches was the same as that used in the early clocks, the verge 
or vertical escapement. Early watches were made in Germany 


266 WATCH 


and at Blois in France. By the middle of the 20th century it was 
being contended that they originated in Italy. 


MECHANISM 


The rate of going of a watch (i.e., its timekeeping) is governed 
by a controlling element in the form of an oscillating system. 
Since the latter part of the 17th century, this has taken the form 
of the balance and' spring. The energy required to maintain the 
balance in oscillation is stored in the mainspring and replenished 
when the watch is wound. 

'The energy stored in the mainspring is transmitted to the 
balance by the wheel train and escapement, the motion of the 
balance itself controlling the release of the escapement and con- 
sequently the phase of the maintaining impulse. A friction drive 
to the hands is provided from’ a wheel rotating at a convenient 
rate, usually once per hour. The hands may thus be set to time 
without deranging the remainder of the watch. 

The Mainspring.—The mainspring consists of a flat steel 
band stressed in bending; when the watch is wound, its curvature 
is increased and energy thus stored. 

In the first spring-driven timekeepers the mainspring was open, 
as in the modern alarm clock. It was hooked to an arbor at its 
centre or “eye,” while its outer end was attached to the frame. 
A ratchet and click allowed the arbor to be rotated during wind- 
ing without disturbing the first wheel or “great wheel” of the 
train, which was loose on the arbor. While going, the spring drove 
the great wheel via the ratchet and click. 

One of the main defects of these early portable timepieces was 
the'variation in the torque output of the mainspring. An attempt 
to remedy this was the stackfreed, which acted against the pull 
of the mainspring when fully wound, exerting less restraint as the 
mainspring ran down, It was, in effect, little more than a crude 
auxiliary spring. Solution of the problem was advanced between 
1515 and 1540 by the invention of the fusee. In this arrangement 
the mainspring is made to rotate a barrel, in which it is housed; a 
length of catgut, later replaced by a chain, was wound on it, the 
other end being coiled around the fusee. This is a drum cut in 
the form of a curved-sided volute or a hollow-sided threaded cone. 
When the mainspring is fully wound, the gut or chain pulls on the 
smallest radius of the fusee; as the mainspring runs down, the 
leverage is progressively increased as the gut or chain pulls on a 
larger radius. With correct proportioning of mainspring and 
fusee radii, an almost constant torque may be obtained through- 
out the run. The going barrel, fitted to all modern watches, has 
superseded the fusee and obviated the need for maintaining work 
to keep the watch going during winding. By careful proportioning 
of barrel arbor and barrel diameters to mainspring thickness, 
torque variations have been reduced to a minimum. The use of 
Geneva stopwork in high-class precision watches eliminates the 
most serious variation in torque, which occurs when the spring is 
fully wound. 

The Controlling System.—In the earliest timekeepers, a 
weighted crossbar or foliot or a wheel with a heavy rim known as 
the balance was used to eontrol the rate of going of the mechan- 
ism. It was subjected to no systematic constraint, and it would 
not be possible to define its period of oscillation mathematically. 
Consequently, its period of oscillation and hence the rate of the 
timekeeper were dependent on the driving force; this explains 
the great importance of the tusee. 

Robert Hooke claimed to be the first to control the oscillations 
of a balance by a hairspring or balance spring, c. 1660; it was ap- 
plied to watches for him by Thomas Tompion. Early illustra- 
tions show a balance with two pins on either side of a straight 
blade spring; this, when deflected by the balance, provided the 
restoring couple. The amplitude of the balance must, in this case, 
have only been small. Christiaan Huygens (g.v.) devised the 
spiral balance spring in 1675 and had watches made by Thuret to 
prove his theories. Besides Hooke, another who claimed priority 
was the abbé Jean de Hautefeuille. 

The balance spring is a delicate ribbon of steel or other suitable 
material, generally wound into a spiral form. The inner end is 
pinned into a collet, which fits friction-tight on the balance staff, 


while the outer end is held in a stud fixed to the movement, Thi 
spring acts on the balance as gravity does on the pendulum 
provides the restoring couple. If the balance is displaced to one 
side the spring is wound and energy stored in it; this energy is then 
restored to the balance, causing it to swing nearly the same dis. 
tance to the other side if the balance is released. If there were ng 
frictional losses (caused by air friction, internal friction in the 
spring material and friction at the pivots), the balance would 
swing precisely the same distance to the other side and continy 
to oscillate indefinitely ; because of these losses, however, the oscil. 
lations would, in practice, die away. It is the energy stored in 
the mainspring and fed to the balance through the wheel train ang 
escapement which maintains the oscillations. The frequency is 
generally 24 c.p.s. or 18,000 half cycles per hour. Fi 

Invention, as applied to timekeepers, was greatly stimulated 
during the 18th century by the need for a good timekeeper for de 
termining longitude at sea. The problem was finally solved by 
John Harrison (g.v.), originally a Yorkshire carpenter, with his 
no. 4 marine timekeeper. This timekeeper, however, was dificult 
to construct, and of all the devices embodied in it only his main. 
taining power (which drives the balance during winding in fusee 
timepieces) was later adopted by others. The marine chronometer 
as developed by John Arnold and improved by Thomas Earnshaw 
is closely akin to the modern form of this instrument. Perhaps 
the only improvements on the Earnshaw form (c. 1790) are n 
the balance and spring. 

Errors in the Balance and Spring.—A watch's performance 
depends on the uniformity of the period of oscillation of the 
balance and spring, The balance takes the form of a wheel with 
a heavy rim, while the spring coupled to it provides the restoring 
torque. The balance possesses moment of inertia, and this i 
dependent on its mass and configuration. The spring should. 
ideally, provide a restoring couple directly proportional to the 
displacement from its unstressed or zero position. A system af 


this kind will have a periodic time T = 27 Vz where Z is the mo: 


ment of inertia of the balance and G the restoring couple of th 
spring per unit displacement. If these factors do not change or 
remain in constant ratio, the periodic time will evidently reman 
constant and the watch will have a uniform rate. Any departut 
from uniformity of rate should be examined in relation to vant 
tions in the above expression. The balance is mounted on pivos 
and, in watches of good quality, these run in jewels. Two jewel 
are used at each end of the balance staff, one pierced to provi 
a bearing, the other a flat end stone providing axial location 
bearing against the domed end of the pivot. “Frictional effets 
at the pivots influence the performance of the watch in various 
positions; for example, lying and hanging. 
The balance and spring can be brought to time or “regulated 
by varying either the restoring couple provided by the spring 0! 
the moment of inertia of the balance. In the first case Oy ™ 
the more common) this is generally effected by providing a pir 
of curb pins mounted on a movable regulator index. The spot 
constant G is given by the expression G — EIU. where j 
Young’s modulus of elasticity (see ELASTICITY) and h, ' p^ 
represent the height, thickness and length of the spring T: 
dently the only factor that may be changed in use !5 l, Bi 
spring therefore passes between a pair of curb pins md il 
the index; movement of the curb pins will effectively lengt C il 
shorten the spring, thus making the requisite change In the le at 
constant, In the second instance, screws are provided ato à 
two pairs of opposite points on the rim of the balance; ii 
screws are friction-tight in their holes and thus can be move 
or out so as to adjust the moment of inertia of the balance 
“free-sprung” watches no regulator index is provided, (em 
only adjustment available is the screws on the balance rim: , 
Errors of Isochronism.—Errors of isochronism are recog il 
i 
i 
J 


a 
bx 


when the periodic time of the balance varies with the ampli 
oscillation. The following occur with the watch 1m w Qm 
position (i.e., with the balance staff vertical): (1) curb p! ( 
(2) centrifugal error (with cut compensation balance on 


in elm 
ly) 8 


WATCH 


departures from Hooke’s law in the spring material; (4) “point 
of attachment” effect; (5) escapement error. 

Curb pin errors occur when the regulator curb pins do not 
positively clamp the spring, which will thus be out of contact with 
them during part of the oscillation, its effective length being then 
measured from the stud instead, so that any change in the ampli- 
tude of oscillation will change the length of time for which the 
spring is in contact with the pins and cause an error of iso- 
chronism. 

Centrifugal error is of decreasing importance (except in the 
older types of marine chronometer), as the cut compensation 
balance is seldom used today. However, with a cut balance the 
moment of inertia will vary with angular velocity, since the rim 
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the net effect of the action of the escapement is to cause a loss. 
This amounts to approximately two to five seconds per day over 
the normal working range of amplitudes, that is, between 180 and 
270 degrees. 

Positional Errors.—Because of the type of pivot on which the 
balance and spring is mounted, a change of position from lying to 
hanging will cause an increase in the frictional losses; in the hang- 
ing position the amplitude will be reduced by about 40°-60° as 
compared with the amplitude in the lying position. All the five 
types of isochronal error will therefore take effect when the watch 
is moved from the lying to the hanging position. 

A general idea of effects caused by eccentric movement of the 
centre of gravity may be formed if one considers the centre of 
gravity of the balance to lie below the axis in the zero position. At 
all amplitudes up to 180° the restoring couple caused by the spring 
will be augmented by a restoring couple caused by gravity, so 


FIG. 1.—(A) COMPONENTS OF A MECHANICAL WATCH; (B) COMPONENTS OF AN ELECTRICAL WATCH 


1. Winding button 12. Pallet stones 
2. Crown wheel 13. Stud 

3. Mainspring 14. Balance 

4. Ratchet wheel 15. Balance staff 
5. Click 16. Balance spring 
6. Click spring 17. Overcoil 

7. Centre wheel and pinion 18. Collet 

8. Third wheel and pinion 19. Roller 

9. Fourth wheel and pinion 20. Balance cock 
10. Escape wheel and pinion 21. Regulator index 
11, Lever 22. Curb pins 


mur orug outward because of centrifugal loading. This will 
dias i effective value of the moment of inertia to vary with 

" plitude of oscillation, tending to cause the timekeeper to 

b high amplitudes. 

To Pid from Hooke's law (see ELASTICITY; MATERIALS, 
and H OF) depend on the particular spring material involved 
pei can cause errors of isochronism of the order of 20 seconds 

T day, 

Up, 
aat of attachment" effect occurs because the balance spring 
axis of i practice be anchored at zero radius (i.e., on the true 
anchora, e balance) but has to be pinned to the collet, which 

at kl, Is at an appreciable radius. Hence, particularly ifa 
‘through li pring is used, elastic side-thrust couples will be set up 

£^ the eccentric development of the spring as it coils and 


uncoj 
dien hese couples will.give rise to disturbances to the pe- 
"e me, and these will vary with amplitude. 


Sir Gusoretical analysis of escapement error was developed by 
balance S ith The function of the escapement is to supply the 
the heal spring with energy obtained from the mainspring, via 
ing syst rain, to maintain the balance in oscillation. Tf an oscil- 
Zero Dos aioe. a forward impulse when approaching the 
ition a Nic it will be caused to gain, while under the same cor- 
tion, th ackward impulse would cause a loss; after the zero posi- 
» he effects are reversed. With the lever watch escapement, 


1, Tuning fork 

. Leads from coils 

. Drive coil and phase-sensing coll 
. Magnetic cup 
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. Electronio clroult 
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that the watch would tend to gain. If the amplitude is increased, 
the spring couple will be opposed by the gravity couple at the 
extremes of displacement, and in fact the effect on periodic time 
becomes zero at an amplitude of about 220°. Beyond this ampli- 
tude the effect reverses, and the gravity couple would cause a loss. 

In practice, it is most difficult to make a balance spring in which 
the centre of gravity remains on the axis for all displacements of 
the balance. In general, the centre of gravity will move in a 
complex manner depending on the exact configuration of the spring 
and its inner and outer terminations. This movement can be 
greatly reduced by raising an overcoil at the outer end of the 
spring and terminating this at the stud in a plane above that of 
the body of the spring. This invention was made by Abraham 
Louis Breguet (c. 1800), and overcoil springs are named after 
him. The theoretical conditions governing the form of overcoil 
to ensure a stationary centre of gravity and to eliminate lateral 
pressure at the balance spring collet were established by E. Philips, 
an Englishman working in France (c. 1860). 

Temperature Errors —The full expression for the periodic 


time of the balance and spring is T = 27 12mk?l, where m is the 
\ Ene 


mass of the balance; &, its radius of gyration; E, "Young's modulus 
of elasticity; and 4, £ and J, the height, thickness and length of the 
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spring respectively. A change of temperature may evidently 
affect all these factors except m. If the temperature rises, the 
moment of inertia of the balance will increase, because of an in- 
crease in k caused by the expansion of the balance. As regards 
the spring, variations in A and / will cancel one another, while 


with a rise of temperature the increase in ¢ will tend to make the . 


spring stiffer. Changes in Æ are of the greatest importance: with 
steel springs, E decreases by 240 parts in 10° per degree centigrade 
of temperature rise. 

The net change in timekeeping, in seconds per day, is given by 
the expression Af = —86400 ou + 129600 o + 43200 C, where 
on is the coefficient of expansion of the balance, a the coefficient 
of expansion of the spring material and C the temperature coeffi- 
cient of Young’s modulus or thermoelastic coefficient. 

The first of these effects causes a loss, the second a gain, and 
the third either a gain or a loss with rise of temperature, accord- 
ing to the particular spring material. For a steel spring and brass 
balance, the first effect causes a loss of 1.6 sec. per day per degree 
centigrade, the second a gain of 1.4 sec. per day per degree centi- 
grade, and the third a loss of 10.5 sec. per day per degree centi- 
grade." Thus the timekeeper would lose nearly 11 sec. per day 
for every degree centigrade of temperature rise. 

For marine timekeepers, which have to encounter a wide range 
of temperatures, the problem was solved by John Harrison, who 
used a pair of curb pins mounted on a brass and steel bimetallic 
strip; with changes of temperature, the curb pins moved along 
the spring, thus changing its effective length and compensating 
for the errors of the system as a whole, largely for changes in 
Young's modulus. 

This arrangement was superseded by a balance which changed 
its moment of inertia with the temperature. Pierre Leroy's bal- 
ance was of the fluid compensation type, with alcohol thermome- 
ters causing the displacement of mercury threads in glass tubes. 
Later, the bimetallic compensation balance was developed by 
Arnold and Earnshaw. 

Earnshaw's form, in which brass was fused onto the outside of 
the steel balance rim, is identical in principle with the bimetallic 
balances still used in some very high-grade watches. The unequal 
expansion of the brass and steel caused the rim, which was at- 
tached to the balance arm at one end and free at the other, to curl 
inward or outward with changed temperature. This effected 
changes in the moment of inertia of the balance. The rate of 
change of moment of inertia with temperature could be ad- 
justed by moving compensation weights or screws toward or away 
from the free ends of the rim, In this way the rates of the time- 
keeper could be made exactly equal at two temperatures. 

However, if these temperatures differed by about 30° C., an 
error of approximately 24 sec. per day would remain at a tem- 
perature midway. between the extremes. If the metals of the rim 
have constant coefficients of expansion this “middle temperature 
error” is bound to occur, and many ingenious "auxiliary: com- 
pensations” were developed during the 19th century, principally 
in marine chronometers. 

About 1900 certain nickel-iron alloys were developed by C. E. 
Guillaume. In these, the coefficient of expansion is not constant; 
it varies with temperature. One of the series, containing about 


40% nickel, when used with a brass outer rim gives virtually 
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continuous temperature compensation for a steel balance Sprin 
over the range from o? to.30* C. Temperature errors of less 
than z% sec. per day per degree centigrade can readily be achieved 
with a carefully adjusted Guillaume balance. : 

Guillaume also developed an alloy known as Elinvar (c, 191)) 
This has a low value of temperature coefficient of Young's modi. 
lus. Further development of this alloy enabled the compensation 
balance to be dispensed with, except for the very highest grad 
of timekeeper intended for observatory trials. Moreover, jt is 
rustless and much less affected by magnetism than steel, 

Subsequently improved alloys of low temperature. coefficient 
were developed. In these, the mechanical properties are greatly 
superior to the original Elinvar, elastic limits as high as 50 ton 
per square inch being achieved. Temperature errors with these 
springs when used with a monometallic balance are often Jes 
than 1 sec. per day per degree centigrade. ` The alloy developed by 
the Hamilton Watch company in the United States is also highly 
stable in its elastic properties. 

Effect of Adjustment.—After adjustment against all these types 
of error, a man’s wrist watch of moderate quality will perform 
to within about 70 sec. per day between the lying position and two 
edgewise positions differing by 90° in orientation. High-grade 
commercial watches can be adjusted to within approximately 20 
sec. per day in five positions, while watches intended for observa: 
tory competition work, if of pocket size, may have differences of 
rate in positions amounting to 3 sec. per day, or even far Jess, 

Escapements.—Of the great number of escapements it 
vented, only five came into general use: the verge or vertical; the 
cylinder or horizontal; the duplex; the lever (either jeweled or 
pin pallet); and the chronometer or detent. 

The verge escapement consisted of two pallets projecting fron 
the balance staff, working with an escape wheel of contrate fom, 
sometimes known as the crown wheel. The teeth of this whed 
impelled the two pallets alternately. The balance was coupled to 
the escape wheel during its entire vibration and not only while te 
ceiving impulse; because of the geometry of the wheel and pallets, 
the balance caused the escape wheel to turn backward against the 
driving torque of the wheel train during its supplementary ar 
Consequently, the balance was subject to constraint during its et 
tire swing, and the timekeeping was much affected by the torque 
available at the escape wheel, the condition of the oil and the 
state of the working surfaces in the escapement. 

The cylinder escapement was introduced by George Graham 
in 1726. It was a considerable improvement over the verge M 
that the escape wheel did not turn backward during the supple 
mentary arc of the balance. Thus, the constraint on the balance 
was caused only by the frictional couple set up by the pi 
pressure of the escape-wheel teeth on the circular surfaces of tht 
cylinder, either inside or out. Originally, cylinder watches had? 
steel cylinder and brass escape wheel, which cut the steel cylinder! 
when the oil began to. dry up; then ruby cylinders Were U 
some fine watches (Thomas Mudge’s cylinder watches, & 11% 
were the first really satisfactory pocket watches). kin 

Eventually it was found that a hardened steel wheel wo 
with a hardened steel cylinder caused far less wear. The i 
ment was long used in this form for the majority of cheap wal 
but it is now relatively uncommon. n 

The duplex escapement came into use toward the end 0 . 
18th century; it aimed at further reducing constraint 0n i 
ance by separating the functions of locking and impulssi Jot 


n the 
alteri 
rec 


pulse to the impulse finger or "hook," also mounted 0! 
lt was a single-beat escapement, delivering impulse Jn 
swings only (i.e., once per cycle), and so, if the balance 4 
an adverse shock in wear, reducing its amplitude below ê p | 
value, it would "set" and the watch stop. A well-made ust 
watch was an accurate timekeeper, and this escapement Y? ml | 
in fine English watches as late as 1880, The American Tas | 
“dollar” watch used a simplified form of duplex escapemen e | 
The lever escapement was invented by Thomas Mudge M | 
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(Left) German watch of the middle of the 16th century; (right) enameled French 
watch of the middle of the 17th century 
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SC PREREAEH watch by (Louis)  Recordon, Enameled watch by Isack 


Spencer & Perkins of London; 18th century Pluvier of London; c. 1650 
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Movement of the watch made by Thomas Mudge for Queen | 

Charlotte of England in 1759, the first watch with detached | 

lever escapement [ T 
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Stop watch by Samuel Watson, 1690, for timing the pulse 
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Gold repeating watch by A. L, Brew 
1800, with curb pin temperature 6f 
pensator 


Split-second chronograph watch movement for timing sports 
events and other purposes 


Watch by Charles Gretton, 1675, with 
an early example of a second hand 
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A pioneer Harwood self-winding wrist Chronometer watch by Thomas Earnshaw, 1825, showing his 
watch, 1930 compensation balance 
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this escapement, the balance is free to execute its supplemen- 

tary arc, being coupled to the escapement only while effecting un- 

Jocking and receiving impulse. This resulted in a marked im- 

provement in timekeeping. The escapement was developed into 

its modern form, with a club-tooth escape wheel and double-roller 
safety action, by Josiah Emery and A. L. Breguet. Although this 
form (fig. 2) had been reached by the beginning of the 19th cen- 

tury, it was not universally adopted until c. 1915. 

The club-toothed wheel is, in good-quality watches, made of 
hardened steel, with the acting surfaces ground and polished. Tt 
is much less subject to wear than the ratchet-tooth variety, and 
its geometry reduces loss of motion between wheel and pallets. 
In the double-roller safety action the intersection between guard 
pin and roller is much deeper than in the single-roller, and any 
friction caused by jolts encountered in wear takes place at a 
smaller radius and causes less constraint on the balance, The 
safety action should only operate on relatively severe jolts, since 
the locking faces of the pallet stones are so inclined as to “draw” 
the lever over to the appropriate banking pen when locking occurs. 
This escapement, by far the most important watch escapement to- 
day, is used in its jeweled form in watches of moderate to excel- 
lent quality and with steel pallet pins and a simplified fork and 
roller action in cheap watches. 

The chronometer escapement was originated by Pierre Leroy, 
but much development was required. Arnold and Earnshaw, 
working in rivalry, brought it into its modern form, Earnshaw's 
version of the escapement being unaltered in principle even today. 
It is a single-beat escapement, and the balance is free to execute 
its supplementary arc unconstrained. Unlike the lever escape- 
ment, the escape wheel delivers impulse directly to the balance, 
locking being effected on a separate unit, the detent. Perhaps 
the most important feature favouring long-term stability of rate 
is that the escapement functions without oil (in the lever escape- 
ment oil on the pallet stones is bound eventually to dry up or 
thicken and so reduce the balance amplitude). The chronometer 
escapement is not very suitable for a watch, being liable to "set"; 
but for marine chronometers its supremacy has not yet been seri- 
ously challenged, 

The Wheel Train.—In a watch it is necessary to achieve a 
step-up ratio of approximately 4,000 : 1 between barrel and escape 
Pinion. This involves four pairs of gears, the ratio per pair com- 
monly being between 6 : 1 and ro : x. Because of considerations 
of space, the pinions must have a low number of leaves—commonly 
from 6 to 12. This entails a number of special gearing problems, 
aggravated by the fineness of their pitch. Any error in centre dis- 
tance, form or concentricity is therefore proportionately more im- 
Portant than in larger types of gearing. 

special form of cycloidal gearing is used, in which the pinion 
as hypocycloidal dedenda, and the wheel epicycloidal addenda. 

E generating circle, which is common to both wheel and pinion, 
teas lameter equal to the pitch circle radius of the pinion. This 
i n ipe of hypocycloid is a straight radial line, and watch 
d eaves are of this form below the pitch circle. The range 
don ules encountered is from about 0.25 mm. in a large pocket 
vitio. d mm. in a lady's very small wrist watch. A six-leaf 
EROS 0.07-mm, module has an over-all diameter of about 0.5 

T In practice, the cycloidal form is approximated, 
Which co .—A patent was taken out by Nicholas Facio in 1704, 
Hives vered the use of jewels in watches. Diamonds and oe 
splints used. The sapphires were pierced with diamon 
hy steel wires charged with diamond powder; this SA 
ftom po goly in England until about 1790. Synthetic jewels ir e 
Gie AN ered alumina fused in the oxyhydrogen blowpipe sed 
dA e Colourless unless certain materials are added, they 
consid ally coloured to a ruby red, although the clear stones are 

ered slightly harder. 

TE Jewels are worked up from the raw material to exceed- 

side ian limits and with a very high polish. A uniform id 
friction 4 eter is highly important, since jewels are fitted hys : e 
Smaller ae method, being pressed into accurately sized | > les 
erence sin the jewels themselves and held there by the in| he 

and consequent elasticity of the surrounding metal. The 
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hole diameter of a typical balance jewel is about 0.1 mm., with a 
unilateral tolerance of 2.5 microns. The holes are drilled under- 
size with diamond charged wires, and opened to their final dimen- 
sions with a stepped lapping wire, Finally, they are “olived” 
with a bowed lapping wire to reduce friction. 


TYPES OF WATCH 


Wrist Watches.—Until the beginning of the 20th century, 
watches were almost invariably made to be carried in the pocket. 
However, the wrist watch rapidly gained popularity and after 30 
years more than 50 wrist watches were made to 1 pocket watch. 
The diameters of the movements of men’s wrist watches range 
from roughly 23 to 30 mm., while ladies’ round movements are 
commonly between 14 and 20 mm. in diameter, Shaped move- 
ments are made both in men's and in ladies’ sizes. Second hands 
are commonly fitted on movements down to about 18-mm. diame- 
ter, and the centre seconds (‘‘sweep” second hand) arrangement is 
frequently preferred. The modern watch runs for about 40 hours. 

Chronographs.—The chronograph was developed by E. D. 
Johnson in 1855 to measure time intervals (in sporting events, 
for example). In these watches, an additional second hand is en- 
gaged with the wheel train by pressing the pendant, disengaged by 
a second pressure and returned to zero by a third. Split-second 
chronographs have two chronograph second hands; these begin 
to move together and one can be stopped to take a reading and 
then made to catch up with the other. It is thus possible to take 
the times of more than one competitor in a race. 

The stop watch is made for purposes that do not warrant the 
more expensive chronograph. In a stop watch, the balance is 
actually started and stopped, whereas in the chronograph it oscil- 
lates continually. Minute and sometimes hour recorders are 
added to chronographs and to stop watches. All the hands are 
returned to zero when required by the action of strikers pressing 
against heart cams. In certain cases, the balance vibrates more 
rapidly than the usual 18,000 half-cycles per hour; it is thus 
possible to record tenths or hundredths of a second. 

Self-Winding Watches.—The first patent on the self-winding 
pocket watch was taken out by Louis Recordon in London in 1780. 
The early self-winding watches operated on the pedometer prin- 
ciple. The development of the self-winding wrist watch dates 
from the invention of an Englishman, John Harwood, who secured 
a patent in 1924, His system consisted of a swinging weight 
pivoted at the centre of the movement, coupled to the barrel arbor 
through reduction wheels and clicks; the weight swung between 
buffer stops; no winding stem was fitted and the hands were set 
from the bezel, Between 1930 and 1945 much development work 
was carried out in Switzerland, and a wide range of self-winding 
watches was being made there and elsewhere by the 1960s, As 
their mainspring is kept more uniformly wound, these watches are 
generally better timekeepers. (R. M. J. L.; R. A. FL.) 

Electric Powered Watches.—Electric powered watches use 
one of three drive systems: (1) the galvanometer drive, consisting 
of the conventional balance-hairspring oscillator kept in motion 
by the magnetic interaction of a coil and a permanent magnet ; 
(2) the induction drive, in which an electromagnet attracts a 
balance containing soft magnetic material; or (3) the resonance 
drive, in which a tiny tuning fork, driven electromagnetically, 
provides the motive power. Both types (1) and (2) use a mechan- 
ical contact, actuated by the balance motion, to provide properly 
timed electric drive pulses. Each oscillation of the balance oper- 
ates a time-indicating gear train by advancing a toothed wheel 
one tooth. Type (3).is inherently more accurate since it oper- 
ates at a frequency of more than 60 times that customarily used 
with balance-type watches; the higher frequency requires the re- 
placement of a mechanical contact by a transistor. The minute 
and rapid motion of the tuning fork indexes an extremely fine- 
toothed ratchet wheel. Miniature high-energy-density batteries 
are used as power sources in all three types. (C. N. Cu.) 

Accessory Mechanisms.—Additional mechanisms are often 
fitted to watches. The repeating watch will strike the time on 
pulling a slide or pressing the pendant—sometimes to the nearest 
minute. The clock watch strikes the time in passing like a clock 
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and can generally also be made to repeat. The alarm watch can 
be set to operate a small bell or case-clapper at a predetermined 
time. Calendar mechanisms have been added; the perpetual cal- 
endar automatically corrects for the varying lengths of month in- 
cluding leap year; the simple calendar gives the date and often the 
day of the week, the month and even the phases of the moon. 

BisLrocRAPHY.—F. J. Britten, rev. by J. W. Player, Watch and 
Clockmaker's Handbook, Dictionary and Guide, 15th ed. (1955) ; E, B. 
Denison, A Rudimentary Treatise on Clocks, Watches, and Bells, 8th ed. 
(1903); W. I. Milham, Time and Timekeepers (1941); J. R. Mac- 
Carthy, A Matter of Time (1947) ; A. L. Rawlings, The Science of 
Clocks and Watches (1948); T. P. C. Cuss, The Story of Watches 
(1952). (R. M. J. L.; R. A. FL) 

WATER, a chemical compound of hydrogen and oxygen, hav- 
ing the formula H3O, is one of the most abundant, widely dis- 
tributed, and essential substances on earth. It occurs in nature in 
the solid, liquid, and gaseous states as ice or snow, water, and steam 

(water vapour), respectively. Water is constituent of the cells of 
all animal and vegetable tissues and of the crystals of many 
minerals, 

Water is essential in animal and plant nutrition. It finds ex- 
tensive use in science and industry as a solvent, a catalyst, a stan- 
dard for the concrete representation of certain physical units (¢.g., 
litre, calorie), a standard of comparison for certain physical prop- 
erties (e.g., specific gravity, relative viscosity), a conveying me- 
dium for the transport of materials and disposal of wastes, a 
diluent or dispersive medium, a cooling agent, and a cleansing me- 
dium, and in the production and distribution of heat and in the gen- 
eration of electrical power. Industrial hydrogen is obtained from 
water by electrolysis or by passing steam through a bed of hot coal. 

Snow is probably the purest natural source of water and rain the 
next purest, although the latter contains dissolved gases of the air 
as well as traces of carbon dioxide, chlorides, sulfates, nitrates, 
and ammonia, with organic and inorganic dust held in suspension. 

Water from streams and lakes in mountainous districts is rela- 
tively free from organic impurities but may contain dissolved in- 
organic salts, while that from lowland rivers and lakes may be 
highly polluted. Water from springs and wells has filtered through 
the ground and has been more or less purified of organic contami- 
nation but may contain inorganic salts. 

Sea water contains on the average about 3.5% by weight of dis- 
solved substances, principally sodium chloride (common salt). 
For a detailed analysis, see OCEAN AND OCEANOGRAPHY: Chemistry 
of Sea Water. 

Inorganic salts in small amounts are not objectionable in potable 
waters but harmful bacteria thrive on the organic content. For 
a discussion of drinking water see WATER SUPPLY AND PURIFICA- 
TION. 

Hard Water.—Hard waters contain soluble salts of calcium 
and magnesium, principally as bicarbonates, chlorides, and sulfates. 
Ferrous iron may also be present; oxidized to the ferric form, it 
appears as a reddish-brown stain on washed fabrics, containers, 
etc. Hardness caused by calcium bicarbonate is known as tem- 
porary since boiling converts the bicarbonate to the insoluble car- 
bonate, which is precipitated; hardness from the other salts is 
called permanent. Calcium and magnesium ions react with the 
higher fatty acids of soap (q.v.) to form an insoluble gelatinous 
curd difficult to remove from the material being washed and 
thereby cause a waste of soap, since a lather will not form until 
these ions have been removed from solution. This does not hap- 
pen with detergents which are sulfonates of long-chain molecules; 
e.g., alcohols. The hardness of water is determined by the amount 

of a standard soap solution (made by dissolving castile soap in an 
alcohol solution) required to produce a lather that remains un- 
broken for five minutes in a definite volume of the water. 

Water is softened on a small scale by the addition of ammonia, 
borax, or trisodium phosphate together with sodium carbonate 
(washing soda). The latter precipitates the calcium as carbonate 
and the magnesium as hydroxide. Water is softened on a large 
scale by the addition of just enough lime to precipitate the calcium 
bicarbonate as carbonate and the magnesium as hydroxide, where- 
upon sodium carbonate is added in an amount sufficient to remove 


the remaining calcium salts. In the permutite process the water 
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is filtered through a natural or artificial zeolite (g.v.), which re. 
places the calcium, magnesium, and ferrous ions by sodium jons, 
The zeolite is regenerated by treatment with a strong brine solution, 

In boilers, the calcium and magnesium salts in hard waters fom 
a hard, adherent scale on the plates. As a result of the poor heat 
conductivity of the scale, fuel consumption is increased and the 
boiler deteriorates rapidly through the external overheating of the 
plates. Sodium carbonate if present in the water hydrolyzes to 
give free alkali that causes caustic embrittlement and failure of the 
boiler plates. In some localities sulfuric acid is added to the feed 
water of industrial boilers after softening to increase the ratio of 
sulfate to carbonate. 

Ion-free water comparable in saline content to ordinary labora. 
tory distilled water is produced by ion exchange (g.v,). In this 
process the water is percolated through a granular bed of a poly. 
hydric phenol formaldehyde resin, then through an amine formal. 
dehyde resin. The phenol groups of the former replace the posi- 
tive ions in solution by hydrogen ions and the amino groups of the 
latter absorb the acids so formed. 

Water as a Standard.—Water exhibits the anomaly of having 
a greater density at 3.98° C (39,16? F) than at any temperature 
above or below. The litre is the volume of 1 kg. of air-free water 
at this temperature and 1 atm. pressure. The prototype kilogram 
was designed to have the mass of 1,000 cc. of water under these 
conditions but because of a slight error one litre actually contains 
1,000.028 cc. The specific gravity of a substance is the ratio of its 
density to that of water at (usually) 4° C. Zero degrees centi, 
grade (32° F) is defined as the temperature of equilibrium between 
ice and air-saturated water under a pressure of 1 atm.; 100° C 
(212° F) is the temperature of equilibrium between water and 
steam at the same pressure. The normal freezing point of water 
(0° C) is by international agreement 273.15° K (Kelvin, ot 
Thermodynamic, scale). The calorie (q.v.), broadly defined, is 
the quantity of heat required to raise the temperature of 1 g. of 
liquid water 1° C; its value varies according to the initial tem 
perature of the water—a difficulty met by defining the mean calorie 
as 43 of the quantity of heat required to increase the temperature 
from 0° to 100° C. Water is used as a standard in the calibration 
of viscometers (see Viscosity). 

Physical Properties of Water—The water molecule is in the 
form of an isosceles triangle with an apex angle of 105° and à 
dipole moment (in the gas) of 1.83 X 10 5 c.g.s.e. (centimetre: 
gram-second electrostatic units), the oxygen atom being negatively 
and the hydrogen atoms positively charged. Other properties are 
given in the table. Abnormalities in the properties of water art 
the high dielectric constant, which accounts for its solvent action 
and ionizing power; high melting and boiling points for its low 
molecular weight; high critical temperature and pressure; large 
heat capacity; expansion below 3.98° C; and expansion (rather 


Some Physical Constants for Water 
(calories are 15° calories) 


At boiling point (100° ©) 


Item At melting point (0° C) 
Heat of fusion . . 79.7 cal./g. 
ee vay md din E 539.0 cal/g. 
specific volume of ice. .091 ml,/g. 
i .000132 ml./g. 1.0434 ml./g. 
Specific volume of water 1 m z /g. 1673 mL/& 


Specific volume of steam 
Critical constants: temperature 374.1? C; pressure 218.4 atm.; density 3.1 ml./g. 


Properties of Liquid Water at 25° C and 1 atm. 


specific EG . | Electrical z 
ono» ia Ene L| Sf x10 score 
Coefficient of LN 1. de 

ermal expan- leat of formation’ 
sion. . 2.57 x 10% C+ (AB) —68,320 cal, 
Coefficient of Free energy of t 
compressibility. —|4.51 x 10-5 atm.31| formation*(AF*) . — 56,690 e 

ol. 

Constant pressure ` Entropy. 16.72 e.u. /mi 
heat capacity . | 4.179 joules/g. | Heat of ionizationt 13,360 cal. 
Heat of vapor- : 10 x107* 
ization... Sis cL evi] Ton Prodi p 

el Viscosity . . 8.95 millipoise 
Dielectric 
constant 78.5 c.g.s.e. | Surface tension. 72.0 dyne/cm- 


*For H: (gas, 1 atm.) + 14 Os o 1 atm.) H;O (liquid, 1 atm.) at 25° C. 
{For H:O (liquid)  H* (aq.) + OH- (aq.) at 25° C, 1 atm. 
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than contraction) on freezing. Since ordinary ice (ice T) is less 
dense than water, increasing pressure decreases the temperature of 
melting; the other crystalline forms of ice are all denser than water 
so that pressure increases their melting points. 

Water in the solid state (i.é., ice) undergoes a number of modi- 
fications when subjected to variations of temperature and pressure 

ee ICE). 
wei a detailed account of the properties of water in the gaseous 
state, see STEAM: Properties. 

Chemical Properties of Water.—Water is a relatively stable 
compound dissociating into hydrogen and oxygen only to the ex- 
tent of 2% at 2,000° C and 1 atm. Metals and some nonmetals 
are oxidized by water or steam to the oxides with the liberation of 
hydrogen: 3Fe + 4H,O = Fe30, + 4H5, C+ 2H50 = CO, + 
7H». Steam teduces the halogens with the liberation of oxygen: 
Ard LEO emeplace: 3€ E E CM or 
jonation takes place: 90 = SO; oS. les or 
hydrated oxides react with water to form D dios des which are 
basic, acidic, or amphoteric depending on the position of the posi- 
tive element in the periodic table: CaO + H9O = Ca* * + 20H- ; 
P)0;--3H50 = 2H,PO,; H;PO, — H+ +H2PO,~; Al,O3*H,O 
+ 2H,0 = 2Al(OH)g*Al(OH)g = Al(OH)g* + OH- and 
AKOH); = H+ + H.AlO,~. Neutralization is the reaction of a 
base-with an acid to form a salt and water: Nat+OH~ + H*CI- 
=NatCl- + H,O. Since water itself ionizes to a small extent 
into H+ (or H0*) and OH-, hydrolysis takes place when the 
salt of a weak base or a weak acid or both is dissolved in water. 
The chlorides and sulfides of many of the elements that are not 
Soin to ae 
= HPO; » Al,Sg + 6H,0 = 2 3 = 3HsS. e- 
tallic nitrides and hydrides are decomposed by water to give NHg 
and H respectively and the hydroxide of the metal. Metallic 
carbides yield hydrocarbons: CaCy + 2H,0 = Ca(OH); + 
CHo. Organic esters, e.g., fats, are hydrolyzed by water to yield 
the alcohol and the acid. Because of its small size the water 
Me icis into many ionic crystal lattices, yielding hydrates: 

agHPO, : 2H0, NayHPO, : 7H50, NagHPO, -12H50. 

Heavy Water.—Ordinary water as obtained from freshwater 
lakes contains isotopes of hydrogen in the ratio of 1 atom of deu- 
ind (D, or H?) to 6,900 of hydrogen (H!), The oxygen iso- 
‘ope malig is Q!:0!5 = 506:1 with perhaps one-fifth as much O17 
s ls, SW hen water is electrolyzed the gas. produced. at the 
athode is poorer in deuterium than the water, which is thus en- 
fied in deuterium content. Practically pure heavy water (D»0) 
ih een obtained by the electrical decomposition of hundreds of 
cs of water until only a few millilitres remain. The oxygen 

‘ope ratio in the water seems to remain substantially unchanged 
during the electrolysis. 

Eun rain, and surface waters of lakes and oceans contem. 
djs a or H?) in the ratio of about 1 atom of tritium to 10 
RS ydrogen. Glacial waters contain smaller quantities of 
i ue properties and uses of heavy water, see DEUTERIUM AND 
dw also references under “Water” in the Index. 
e N. E. Dorsey, Properties of Ordinary Watersin Gee): 


ae ATERBURY, a city of western Connecticut, U.S., on the 
Avan River. The chief centre of the USS. brass industry, 
alley «Y is the core of a metropolitan area in the Naugatuck 
that maich is distinguished for its diversified industrial output 
Meson includes rubber goods, clocks and watches. chemicals, 
is the Rs parts, textiles, plastics, machine tools, and clothing. It 
Popul; nancial and commercial hub of western Connecticut. The 
ation. of Waterbury was 107,130 in 1960. The Waterbury 
aven metropolitan statistical area, comprising parts of New 
towns of a (Waterbury city, Naugatuck borough, and the 
Cott) and eacon Falls, Cheshire, Middlebury, Prospect, and Wol- 
and sa Litchfield County (the towns of Thomaston, Watertown, 
arri c outy) had a 1960 population of 185,548. (For com- 
tion, ) Population figures see table in CONNECTICUT: Popula- 
^. The largest foreign-born white groups (about 20% of the 
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population) are Italian, Lithuanian, French Canadian, Polish, and 
Trish. Negroes comprise about 4% of the population. Naugatuck, 
a rubber-manufacturing centre; Watertown, a residential and tex- 
tile centre and the site of Taft School; and Cheshire, site. of 
Cheshire Academy and the Connecticut State Reformatory, are 
Waterbury’s principal suburbs. 

Thirty-one families established Mattatuck plantation in 1677 
which was incorporated as a town in 1686 and named Waterbury 
because of the abundant drainage of the steep granite hills and 
slopes by the Naugatuck River and its tributaries. The unsuita- 
bility of the soil for agriculture, the “great flood” of 1691, the 
“great sickness” of 1712, and the lure of western lands retarded 
the town’s growth. Tall handmade wooden clocks were a notable 
product of late 18th-century Waterbury craftsmen. The history 
of Waterbury thereafter was industrialization, based mainly on 
brass, and population growth. Brass buttons were first made in 
1802, and by the 1830s the city was the largest U.S. producer of 
brass kettles, pins, buttons, and clocks. Manufacture of dollar 
watches, frequently called Waterbury watches, was begun in 1879, 
and from 1892 they were manufactured and marketed with great 
success by Robert H. Ingersoll (1859-1928). A fire in 1902 and 
a flood in 1955 were costly natural disasters. 

Waterbury was incorporated as a borough in 1825 and chartered 
as a city in 1853. The town and city were consolidated in 1902. 
From 1895 until the abolishment in 1960 of county government in 
Connecticut, Waterbury was co-seat (with New Haven) of New 
Haven County. The Democrats achieved large pluralities in most 
state and national elections; however, the Republicans have had 
frequent success at the local level since World War II. 

Waterbury’s educational facilities include an extension centre of 
the state university, a business college and two nursing schools. 
There are 50 public parks with an aggregate of 760 ac. (306 ha.). 
The largest, Hamilton Park, contains the city zoo, Numerous 
outdoor recreational facilities and three state parks and forests 
are in the area. (M. J. TE.) 

WATER-COLOUR PAINTING. Water colour is a pig- 
ment ground in gum, usually gum arabic, and applied with brush 
and water to a painting surface, usually paper. The pigment is 
generally spread thinly and transparently, but it can be made 
opaque by being mixed with a white of some covering power, and 
in this form is known as body colour or gouache (q.v.). Works of 
art, whether executed wholly in water colour, wholly in gouache, 
or in à combination, are known as water-colour paintings, water- 
colour drawings or simply water colours. 
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The forms of painting which preceded the introduction of oil 
painting—that is, fresco painting and tempera (qq.v.)—are akin to 
water colour in the preparation of the pigment and in the absence 
of plastic brush texture from the completed work. Drawing with 
the brush with inks in varying dilutions or with coloured washes 
upon paper or silk is the basis of oriental painting (see CHINESE 
PAINTING; JAPANESE PAINTING AND Prints), Illuminated manu- 
scripts (g.v.) and portrait miniatures have commonly been exe- 
cuted in water colour and body colour, though normally with a 
hatching, point-of-the-brush technique different from that of water 
colour in its modern development; yet these arts contributed 
to water-colour technique as it is more narrowly defined (see 
Drawinc [TECHNIQUE OF]; Miniature PamvrING). What is 
given here is the history of European water-colour painting from 
the beginning of the 16th century. 

Water colour has Jong been an adjunct of drawing. Once the 
brush had been added to the pen and chalk as a standard instru- 
ment it was natural to add washes of ink or bistre to an outline 
drawing; and but a further short step to use coloured washes over, 
or in place of, the monochrome ones. The history of water-colour 
painting therefore overlaps on one side the history of drawing, just 
as on the other it overlaps the history of painting. 

Indeed to make a selection, in the case of the continental schools 
of art, between water colourists and other draftsmen is generally 
to impose an arbitrary distinction between contemporaries of quite 
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similar aims, some of whom may sporadically have tinted their 
drawings while the others only used a monochrome wash. But in 
England in the 18th and roth centuries the name does stand for a 
quite recognizable distinction of craft, dividing artists such as 
J. R. Cozens, J. S. Cotman, David Cox and Peter de Wint who, if 
they worked at all in oil, did so purely as a side line, from 
those who were preponderantly painters in oil. This article, then, 
while it does not ignore the continental schools, must be devoted 
in most detail to the English water colourists. 

16th and 17th Centuries.—Albrecht Dürer (1471-1528) 
learned to paint landscapes in water colour and gouache while 

still an apprentice, and the use to which he put this accomplish- 
ment in his maturity marks the beginning of the modern water 
colour. His landscapes and natural history drawings combine, 
in a way entirely characteristic of the Renaissance, his reverence 
for observed fact with his wonder at the works of nature. Ac- 
cordingly many of them have become classics of the visual arts— 
the “Young Hare,” the view of Innsbruck and the “Great Piece 
of Turf” in the Albertina at Vienna; the “Alpine Landscape” in 
the Ashmolean museum, Oxford. His natural history drawings are 
almost incredibly detailed, but their literalness does not submerge 
the artist’s delight in the complexity of the animal or the blade of 
grass. The landscape drawings are equally factual, but express a 
feeling for the arrangement and construction of mountains and 
for the subtleties of aerial perspective which anticipates the paint- 
ing of the 17th and 18th centuries. 

Lucas Cranach the younger (1515-86) and Hans Holbein the 
younger (1497-1543) tinted some of their designs and water- 

colour portraits, but the next main outcropping of water-colour 
drawing occurred in the Netherlands. There, echoing an estab- 
lished convention in landscape painting, drawings of landscapes 
were made in contrasting hues of brown and blue washes by such 
artists as Paul Bril (1554-1626) and Tobias Verhaegt (1561- 
1631). It was but a short step to introduce a greater variety of 
colour and to aim at truth of local tone, and we find this extension 
undertaken by, among others, Roelandt Savery (1576-1639), 
Hendrik van Avercamp (1585-1663), Adriaen van Ostade (1610- 
85) and Cornelis Dusart (1660-1704). These drawings were pro- 
duced for sale as completed water-colour drawings rather than as 
steps toward the construction of other works of art. 

The 18th Century: England.—Whereas the water colours of 
Dürer and Ostade form only a section of their drawings and a 
comparatively small portion of their whole artistic output, the 
chief figures in water-colour painting in England in the 18th and 
igth centuries were specialists in this medium. From the first 
the English landscape water colourists were differentiated into two 
groups according as their interests were predominantly in the 
scenery of their own country or that of Italy. The former, led by 
Paul Sandby, were generally more matter-of-fact in their ap- 
proach; the latter often infused with their topography a greater 
imaginative intensity and a composition more closely derived from 
the ideal landscape of the r7th century. But both groups were 
versed in the methods of oil painting of Claude Lorrain, Nicolas 
and Gaspard Poussin and Salvator Rosa, from whom they derived 
the ideas of picturesque scenery which flavoured their English or 
Italian views. Already in the r7th century Sir Anthony Van Dyck 
(1599-1641) had painted water-colour landscapes-in England 
which anticipated the later school in their treatment of atmos- 
pheric effect. The predominant characteristics of the forthcoming 
floraison were to be seen in the work of William Taverner (1703- 
72), an amateur whose landscapes reflect clearly enough the study 
of Poussin in their balance and their classical staffage. 

After other early workers in water colour, such as Samuel 
Scott (c. 1710-72), George Lambert (1700?-65) and John Skelton 
(d. 1758), came Paul Sandby (1725-1809). Through the length 

of his career and by the extent to which he concentrated on water- 
colour painting he was the first English artist in the medium to 
attain real prominence. His training was a strictly professional 
one, since he was engaged by the military authorities as a drafts- 
man on the survey of the Highlands which followed upon the sup- 
pression of the Jacobite rebellion of 1745. But he soon settled in 
London and began a busy career as draftsman and as teacher. One 
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of his favourite sketching grounds was the countryside round 
Windsor castle, and he drew these scenes of unspectacular pas 
toral charm with a style so natural that it seems more like the pic. 
torial equivalent of conversation than like art. In his travels in 
Wales he struck upon more conventional picturesque scenery, and 
he wove motifs drawn from the mountains into more elaborate 
Italianate compositions which owe a clear debt to Claude and in 
sin. Like his brother Thomas Sandby (1721-98), an architect ang 
a water colourist of less accomplishment, Paul Sandby was one of 
ma pine members of the Royal Academy, which was founded jp 
1768., 

The artists who fall into a natural grouping with Sandby ag 
those who were mainly concerned with the landscape and town. 
scape of Great Britain. Michael Angelo Rooker (1743-1801) in. 
vested his meticulous study of brick and stone buildings and leafy 
lanes with a pleasant sympathy for antiquity. Thomas Malton, 
Jr. (1748-1804), instructed J. M. W. Turner in perspective draw- 
ing, and his water colours of London and Bath display elegant 
groups of fashionable people against a background of Georgian 
architecture. Edward Dayes (1763-1804) carried on the same 
urbane treatment of city life against its architectural background, 
and is notable also because Thomas Girtin, who followed a very 
different course, was his pupil. Also in this group were Thomas 
Hearne (1744-1817), who paid a visit to the Leeward Islands a 
draftsman to the governor; Samuel Hieronymus Grimm (1733- 
94), a Swiss artist who settled in England; and James Miller, who 
exhibited views of London from 1773 to 1791. 

The artists who traveled to Italy were open to wider experi- 
ences: the grandeur of the Alpine scenery through which they 
passed, the paintings they saw and the cosmopolitan group of 
artists they met in Rome. They are preluded by Alexander Cozen 
(1717?-86), who, though he rarely coloured his drawings, evolved 
the system which his son John Robert Cozens was to infuse with 
such haunting appeal. John Robert Cozens (c. 1752-97) made 
two visits to Switzerland and Italy, the second in the train of 
William Beckford (g.v.), the author of Vathek. He was ptr 
fectly endowed to fulfill the requirements in landscape painting of 
this romantically minded patron. His technical means were o 
the simplest; his palette rarely went beyond tones of blue-gray, but 
was fully adequate to express his feelings of melancholy awe 
the presence of the mountains and their mist-filled valleys. 
Mountains, sublime in their magnitude and unapproachableness 
picturesque in their ruggedness, made a powerful assault on the 
enhanced sensibilities of the age. By entering into these feelings 
Cozens üniversalized the sensations of the romantic traveler? 
the late r8th century. His career was cut short by mental diseast 
and he died insane in 1797; but his influence lived on, for Cn 
and Turner were given his sketches to copy and took the key 0 
their sentiments from his. ; 

Francis Towne (1740-1816) was also spurred to his best achieve 
ments by his visits to the mountains—to the Welsh hills in i 
to Italy and Switzerland in 1780 and 1781 and to the English hi 
district in 1786. His response to the scenic grandeur of these i 
tricts found expression in a uniquely personal style: p 
Cozens was all evanescence, Towne was all precision of outline, 
used a firm pen line to isolate areas of contrasting colour A 
presented the view in a subtly calculated and carefully balei 
pattern. William Pars (1742-82) visited Greece as as ee 
for the Society of Dilettanti and was later sent by that ber 
study at Rome. His works give an individual interpretation 0 i 
Italian scene which is in somewhat the same key of romanticis™ 
those of Cozens and Towne; but William Marlow (E74 
and John “Warwick” Smith (1749-1831) are more prosaic n 
preters of the same subjects. 

A link between the greatest achievements by t 
water colourists and the new generation was provided by 
Monro, who displayed a remarkable flair for choosing young att 
of talent to copy drawings by J. R. Cozens and other os 
colourists. Among those who attended his house were e 
Girtin, J. M. W. Turner, John Sell Cotman, John Varley and jt 
de Wint. Of these the career of Thomas Girtin (1775-1802) a 
falls almost entirely within the 18th century; the others are 
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EARLY WATER COLOURS 


Before the 18th century, water 
colours were used primarily to 
colour drawings or in prelimi- 
nary sketches for oil paintings. 
Only rarely did artists like Al- 
brecht Dürer, whose “Young 
Hare” appears at left, use water 
colour as an independent me- 
dium. During the 18th and 
19th centuries, England pro- 
duced a number of artists 
(among them Thomas Girtin, 
whose landscape “On the 
Wharfe’’ appears below) who 
employed water colour almost 
exclusively to produce a large 
body of forceful and romantic 
painting. Examples appear on 
the next three plates 


ng Hare" by Albrecht Dürer, 1502. 945 x 845 in. 


g SIRE id 
y Thomas Girtin, c. 1798. 124 x 2034 in. 


“On the Wharfe" b 
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“Kitty Fisher as a Milkmaid’ by Paul y, exact date unknii 
6⁄2 X 53% in. 


View in the Island of Elba" by John Robert Cozens, 1780 or 1789. 14⁄2 X 21% in. E 
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“Greta Bridge” by John Sell Cotman, c. 1805, 834 x 1234 in. 


EN SH WATER COLOURS: 
18 AND 19TH CENTURIES 


English water colourists of the 18th 
century may be divided into two 
groups: those, like Paul Sandby, 
whose portrait of Kitty Fisher is at 
centre left, who were chiefly inter- 
ested in depicting the English scene 
and those, like Francis Towne (top 
left) and John Robert Cozens (bot- 
tom left), who were inspired by the 
landscape of Europe, especially that 
of Italy. William Blake belonged to 
neither group and followed his own 
mystic vision, as in the illustration 
from Dante's Inferno (right). John 
Sell Cotman, whose landscape ap- 
pears above, painted during the 
early 19th century, the high point of 
English patronage for water colours 


“The Inscription Gate" by William Blake, painted be- 
tween 1824 and 1827. 205$ X 14⁄2 in. 
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Venice from Fusina" by Joseph Mallord William Turner, exact date unknown. 9V5 x 11% in. 


“The Wedding of George and "m 
Sabra" by Dante Gabriel Rossetti, 187 
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“In a Shoreham Garden" by Samuel Palmer, c. 1829. 11! X 834 in. 
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"Houses in Provence" by Paul Cézanne, 
exact date unknown. 102 X 13 in. 


The Bather” by Winslow Homer, 1899. 10 X 12/2 in. 


19TH- AND 20TH-CENTURY 
WATER COLOURS: U.S. 
AND CONTINENTAL 


In the United States and in Europe, 
just as in England, distinguished 
water colours were painted both by 
Specialists such as John Marin 
(top) and by artists whose chief en- 
thusiasm was for oils. Among the 
Many oil painters who produced 
admirable water-colour sketches 
Were Winslow Homer (above), Paul 
Cézanne (centre right) and John 
Singer Sargent (right) 


by John Singer Sargent, 1895. 14 X 15 in. 
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sence. In the most characteristic drawings of his middle period he 
aimed to give a generalized impression of the city or the scene he 
was rendering, rather than adhere to topographical exactitude. 
The immense range of his subjects reflects his aim for complete 
comprehensiveness in the types of picturesque scenery. These 
drawings glow with brilliant colour, their brightness being achieved 
by minute stipplings in which the white paper peers through the 
dots of colour. No doubt this discarding of broad washes for a 
closely modulated surface was suggested to Turner by the greater 
ductility of oil paint. This development was not all gain in the 
hands of Turner's successors, for it led to finicky neatness and lack 
of amplitude in Anthony Vandyke Copley Fielding (1787-1855) 
and Myles Birket Foster (1825-99); but Turner's virtuosity en- 
abled him to wrest some of his most striking achievements from 
this method. In his last phase of water colour, as in his oil paint- 
ing, he passed beyond details into an abstraction of colour and 
light. “Turner,” said Constable—himself an accomplished water 
colourist—"seems to paint with tinted steam, so evanescent and 
so airy.” 

Water-colour painting does not play so large a part in the full 
history of English painting in the second half of the roth century. 
James Duffield Harding (1797-1863) and his pupils produced 
drawings of foreign beauty spots with some liveliness of handling; 
but generally speaking the most popular specialists in the medium 
were unadventurous and given to overelaboration. The more in- 
teresting work was produced by men who were primarily oil 
painters. For instance the Pre-Raphaelites brought their me- 
dievalism of approach to drawing with the result that the water 
colours of Dante Gabriel Rossetti (1828-82) and Sir Edward 
Burne-Jones (1833-98) glow with the colour of stained glass and 
owe their poetry to their conscious archaism. Again, James Whis- 
tler (1834-1903) opposed the literary element and reverted to 
simplicity in place of overstatement; his water colours are broad 
in treatment, reticent in detail and delicate in colour. 

The 19th Century: the Continent.—The leaders of the ro- 
mantic movement in France were filled with the resolve to seek 
material in the most unlikely places; and this intention no doubt 
accounts for the unwonted popularity of English art and a cor- 
responding curiosity about water colour, a medium the English 
had made peculiarly their own. Eugéne Delacroix (1798-1863) 
had as friends in Paris both Bonington and Thales Fielding (1793— 
1837), a brother of A. V. Copley Fielding; the interest he felt in 
their methods is reflected in his sketchbooks of north African 
scenes, some of the pages of which are carried out in water-colour 
washes of the freest kind. The influence of Bonington was not 
confined here. Camille Corot was so attracted by seeing one of his 
water colours in a Parisian dealer's window when running an er- 
rand that he decided to become a painter himself. Camille Roque- 
plan (1800-55) painted shore scenes and romantic groups in his- 
torical costume in just Bonington's manner and the seascapes of 
Eugéne Isabey (1803-86) are equally of Bonington's circle. In 
his turn Isabey influenced Eugéne Louis Boudin's lively water- 
colour groups, so something of English art entered directly into 
the stream of French Impressionism. 

Among the figure draftsmen, Louis Eugéne Lami (1800-90) en- 
joyed success both in Paris and in London with his pictures of fash- 
ionable life, which give an accomplished and tasteful picture of the 
glittering externals of society. A more mordant observer, Honoré 
Daumier (1808-79) turned from his lithographs to treat in col- 
oured drawings, as in oil paintings, the sombre scenes which pos- 
sessed his mind. Paul Gavarni (1804-66) and Constantin Guys 
(1802-92) produced poignant renderings in wash of Parisian life. 

Toward the end of the century Gustave Moreau (1826-98) 
found water colours an adaptable medium for the expression of the 
jeweled decadence with which he interpreted such subjects as 
“Sappho” and “Salome.” In complete contrast to the enameled 
colour and ingrown morbidity of these works are the contemporary 

landscapes of Henri Harpignies (1819-1916), in which the broad 
controlled washes and selective sense of colour are the final work- 
ing out of the manner taken over by Isabey and Boudin. 
Meanwhile in the Netherlands Jozef Israéls (1824-1911) was an 
exponent of social realism in his sombre studies of peasant life. 
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Other well-known Dutch painters of the second half of the j 
century to practise in water colours were Johannes Bos] 
(1817-91), Johann Jongkind (1819-91), Jacob Maris (1837-9) 
and Anton Mauve (1838-88). In Germany Adolph yon Ma) 
(1815-1905) applied his immense graphic gifts to water colour 
well as to lithography and pencil drawing; and Eduard Hildebrand, 
(1818-67) traveled round the world for exotic landscapes, p. 
Austria Rudolf von Alt (1812-1905) used the medium with efor. 
less accomplishment. 

The 20th Century.—The artistic history of the first half of th: 
20th century was enlivened by the battle between traditionalist 
and revolutionaries. New ideas of form derived from an increase 
knowledge of primitive art prompted a re-examination of the fun. 
damental principles behind painting. But into this revolution 
water colour only entered incidentally. Already in the roth om. 
tury Paul Cézanne (1839-1906) had worked out his extremist a 
straction from landscape in his late water colours. Paul Signy 
(1863-1935) applied Pontillist theories in his water colours, Raoul 
Dufy (1877-1953) painted scenes with bright bold expanses of 
local colour. The German Expressionists, such as Christian Rohlfs 
and Emil Nolde, found the fluidity of the medium well adapted to 
their emphatic methods. Water colour was an essential elementin 
the world of whimsical fantasy invented by Paul Klee (18% 
1940). In England Paul Nash (1889-1946) combined romantic 
feeling for landscape with an austere analysis of form, and ins 
doing showed himself to be in the main tradition of English wate |. 
colour. (G. Rs.; W.A) 


THE UNITED STATES 


Early History.—In the new world water colour was used by 
those of the 16th-century explorers who could draw and wished 
add colour to their observations of the aborigines, their dwellings, 
and the landscape; but a continuous tradition can hardly be traed 
to anything earlier than the heraldic painters who traveled up and 
down the American colonies in the 18th century, drawing and tint 
ing achievements of arms to hang in the entrance halls of houses 
whose owners claimed gentility, The likeliest stimulus to rl 
artistic activity in the medium was the military engineer or the 
chart maker who delineated coast lines; these men and the survey 
had some training in a journalistic sort of drawing, and they com 
monly used colour, if only as a local tone within pen outlines, 
Pierre Charles l'Enfant (1754-1825), designer of the Washington 
D.C., city plan, was one such competent performer, though a lilt 
one, a 
By the time when there began to be a small leisure class, Brits 
drawing books were available which told young ladies how D) 
sketch, giving neat formulas for foliage and clouds. Caring? 
Bowles’ The Artists Assistant, which had run to five editions? 
London by 1788, had a sixth in Philadelphia in 1794. David i 
book of 1813 and Samuel Prout's of 1819 had a ready markea 
early example of original U.S. publication is Fielding Lucas 
gressive Drawing Book, published in Baltimore in 1827; whid e 
some explanatory colour plates; it was followed in 1835 byR 
brandt Peale's Graphics. "m 

Further, the itinerants of the 18th and the early 19th ke 
who painted the American, his family, his ox and his ass; his 
and his barn, often used water colours for their less ambitious f i 
traits. These were likely to be outline drawings filled in WI 
but many exist into which some inkling of the floodings an oft 
ings of the professional technique crept, so that tones are 
saturated toward the edges of their areas, and diluted wine i 

John Trumbull (1756-1843) and William Dunlap (1766-795. 
early biographer of U.S. art and artists, were among the in 
tive professionals. Both used water colour on a small sc? 
largely as a pastime on their portrait-painting travels; yet, imn 
the engineers, they drew with the brush. The Württemberg is d 
grant, John Lewis Krimmel (1787-1821), made many recor’, 
U.S. city life, notably in Philadelphia; his work, often o? te i 
drawing base, did however exploit the wetness and transluce iat 
water colour, The Russian diplomat Pavel Svinin made ma 
documentary water colours of similar subjects from 1811 "e afl 
Around Charleston, the miniaturist Charles Fraser (178? 
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made charming, small colour sketches of the houses he visited be- 
tween 1796: and 1806. Henry Inman (1801-46) occasionally 
inted small portraits 1n water colour. 

It is hard to tell how much immediate influence upon U.S. prac- 
tice came from the superb records of western Indians and landscape 
made by such a man as the Swiss painter Karl Bodmer (1809-93) 
whose hundreds of drawings were taken by his patron to Germany 
where a small part of the bulk was published as illustrations. 
George Catlin (1796-1872) and Alfred J. Miller (1810-74), Amer- 
jcans, did much the same sort of work; Catlin at least saw to his 
own publication. The great man of the time was, however, John 
James Audubon (1785-1851), born in Haiti and brought up in 
France and Pennsylvania, whose grand work The Birds of America 
(London, 1827-38) results from a.combination of French style (in 
the tradition of Louis Gabriel Moreau, Jean Pillement, Louis 
Debucourt and Louis Boilly) with American frontier aggressive- 
ness and British capital and aquatinting skill. The original water 
colours (mostly at the New York Historical society) possess the 
necessary ornithological precision and an enchanting fertility in 
composition, along with a succession of backgrounds which portray 
the American landscape in many regions and moods. 

Thus, up to the middle of the rgth century, most United States 
water colours were by-products, or amateurs’ work, or were in- 
tended for reproduction, Certain of the best painters of the mid- 
century used water colour occasionally: William S. Mount 
(1807-68) sometimes recorded landscapes or invented composi- 
tions, and George Caleb Bingham (1811-79) made many figure 
studies with the brush and diluted ink, but seldom in colour. 

Late 19th Century and After—In the second half of the roth 
century, there was a vast activity in emulation of Girtin, Cotman, 
Turner, Cox and de Wint. In half a dozen eastern cities there 
were water-colour societies; one, founded in 1866, was attracting 
by 1873 many British as well as U.S. painters to its annual ex- 
hah or is against this routine background that the truly 

istinguished men should be seen. 

The uncompromising naturalist’ Thomas Eakins (1844-1916), 
though he restricted himself almost wholly to oil painting after 
about 1890, was a master of the water-colour medium, in which he 
presented sport and urban genre. His technique was one of rather 
small strokes which seldom overlapped very much, so that the tone 
is blond and the surface rather uniform. Winslow Homer (1836— 
1910) might be called a counterblast to Turner, who often used oil 
as if it were water colour; Homer was such a virtuoso of water 
colour as to raise it to the stature of oil painting. His early litho- 
Staphic training and his practise in drawing as a Civil War corre- 
Spondent gave him, when he turned to water colour in the 1870s, 
ise foran extraordinary graphic language. His eye for nature 
E outdoor life of man combined with his manual skill and 
ding Scale and drama in a long series of “essences,” seized from 
Dont games, sailing and hunting, the Caribbean shore and 
dud bes picnics, in which he created almost the whole later con- 
EN o es atonal US. water colour. Though his work, in 
Eno tat of the societies’ neat practitioners, was labeled 
feeling is or of mistaken eccentricity,” his muscular grace, 
dim articulation and monumentality, his soaking wets and 
all trum d his eloquent blank areas and his accents of gouache, 

Rin g over the tasteful dappling of his contemporaries. 
iDsches the more conservative, George Inness did a good many 
the barb J. F. Cropsey, Alexander Wyant, Thomas Moran and 
c Arden Homer Martin (1836-97) sometimes painted in 
their libio but their chief work was to acquaint Americans with 
1903), al Mu Their expatriate contemporary Whistler (1834- 

andin, Ws y mentioned above, was far from "professional" in 
with aye s used water colour in flecks and patches, sometimes 
ete not is in combination, or on toned paper, and these works 
Paintings i ui looking or translucent as some of his Japanesque oil 
fdecti ^x close harmonies. John La Farge (1835-1910), best of 
Colours in Ja brought up in the arts; he made hundreds of water 
ope bef apan and the south seas as well as at home and in 
1876) plu ex his great success in decorative undertakings (from 

Du ien him into other work. His method was thorough 

cing stuffily academic. 
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French Impressionism made an entry into the United States not 
only by the importation of Monets but also through Theodore Rob- 
inson, John Twachtman and Childe Hassam (1859-1935). Of these 
only Hassam was a prolific water colourist, and he was so deep in 
good taste as to have more charm than power. The man who gave 
Impressionism real stature and a different accent was Maurice B. 
Prendergast (1859-1924). He developed a personal language of 
figures in landscape, in which half-floating ovals and squarish areas 
of colour, hats and trees, balloons, carriage wheels, and clouds, be- 
came elements of both a decorative pattern and a lighthearted 
picture, Prendergast kept a feeling of youth and romance all his 
life. Arthur B. Davies (1862-1928) was a poetic eclectic who de- 
rived from Whistler, Puvis de Chavannes, and the orient a dance- 
like, trancelike style often executed in blond (gouache lightened) 
areas on toned papers. Both these men exhibited with “the Eight” 
(the so-called “Ashcan school") in their historic show in New York 
City in 1908, but the central men of that group used a fairly dark ` 
palette and thus tended away from water colour. Everett Shinn 
(1876-1953) and John Sloan (1871-1951) did come to it, the lat- 
ter for some of his humorous scenes from stylish and unstylish life, 
the former for luminous, often nocturnal, cityscapes in mixed tech- 
niques with gouache and pastel. George ("Pop") Hart (1868- 
1933), self-taught and a great traveler, exercised the genre tra- 
dition upon Mexican villages, U.S. small towns, cockfights and a 
thousand things, using water colour almost exclusively. 

As a relaxation from his labours at fashionable portraits and, 
later, monumental murals, John Singer Sargent (1856-1925) car- 
ried water-colour materials with him and painted impromptu when 
he had spare time; on paper his virtuosity is almost free of the pre- 
tentiousness which troubled his canvases. With stenographic bril- 
liance he pursued transparency and fluidity beyond ‘Turner and 
Homer, sometimes becoming prophetically or accidentally expres- 
sionistic, as in his rapid notes of forest fires. An interesting Boston 
group rose in the following of Homer and Sargent: the seascapist 
Charles Woodbury (1864-1940) ; Dodge MacKnight (1860-1950), 
influenced by Chinese brush drawing to create an open, not quite 
calligraphic but rather bristly economical landscape style; and 
Charles Hopkinson (1869-1935), like Sargent a portrait painter, 
who pursued the blinding sun-struck appearance of rocks and sea in 
abrupt close-ups not so emphatically structural as Marin's work. 
Marsden Hartley's (1877-1943) emotional response to landscape 
produced massive simplifications, a tilting up of the ground plane, 
and sometimes glutted colour; Arthur Dove (1880-1946) moved 
to almost fully abstract geometrical forms having something of the 
passion of Franz Marc. Through them the way from Impression- 
ism of the Hassam-Sargent-Hopkinson manner led to Expression- 
ism, and was recapitulated in Max Weber (1881-1961), who 
worked his way in water colour and oil through Cubism to abstrac- 
tion and Expressionism, all of which he adorned with emotional 
gesture and a racial reference different from the sometimes coy 
whimsicality of Marc Chagall (1887- ^ ). 

The giant Expressionist in water colour was John Marin (1872- 
1953), whose early architectural training and technical labour at 
etching provided strength and sensitivity. His work was a rugged, 
concentrated structure of strong paper (seldom large), flatness of 
detail which managed to allow depth in composition; economical 
broad blunt strokes, often isolated; somewhat neutralized colour 
with one or two sharp accents. The compositions are often “self- 
framed" with jagged strokes using the same language as the sub- 
jects, which are the essence of sea, rock, sky, sun, sailing ship and 
pine tree. Marin’s personality, akin to Winslow Homer's and to 
Frank Lloyd Wright’s, kept the romantic part of traditional Amer- 
ican romantic realism without the realism. eA 

Lyonel Feininger (1871-1956) was a sort of sharp-edged diminu- 
endo of Marin; his areas of colour seldom coincided with his criss- 
crossing structural pen lines. A technically similar combination 
with very different effect was the delicate pencil outlines and 
deeply suffused washes of Charles Demuth (1883-1935 » whose de- 
licious still lifes and half-Cubist half-Futurist interpretations of 
US. buildings brought him the nickname of “immaculate.” Per- 
sonal views of the U.S. scene were also the country of Edward 
Hopper (1882-1967) and Charles Burchfield (1893-1967). Hop- 
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per’s gaunt buildings, somehow nobler if ugly than if meretriciously 
pretty, seem at first as if painted in their denotation, but then peo- 
ple or atmospheres about them begin to be noticed: it is Eakins 
with a psychological undertone. Burchfield’s more patently sub- 
jective animated buildings, railway cars and trees have musical and 
even ideographic suggestions. Giving background to these inven- 
tive men is a body of highly skillful landscapists, Ogden Pleissner, 
Eliot O'Hara, Millard Sheets, John Whorf, Paul Sample, all born 
near the turn of the century, all incomparable craftsmen who some- 
times rose above journalism. Dong Kingman (1911— ), usually 
working in gouache, is a witty variant. Adolf Dehn (1895— n 
a sound water colourist, fell foul of the public's pleasure in some 
limited fields of satire. Reginald Marsh (1898-1954) used a water- 
colour technique, but largely in tempera on panel, for his monu- 
mentally made but half-satirical half-sympathetic urban pictures. 

An explosive group of showmen, using large paper, strong colour 
dropped on already wet areas and sometimes casein, gouache and 
negative techniques, includes the German-born social commentator 
George Grosz (1893-1959), William Gropper (1897— ), who 
has known some oriental influence, the decorative Expressionist 
Lawrence Kupferman (1909- ) and the German-born Hans 
Hofmann (1880-1966), who as a teacher influenced many ab- 
stract painters. A calmer, rather mystic group in the northwest 
includes Mark Tobey (1890- ) of the white-line calligraphy 
and anxious detail, Morris Graves (1910- ) of the secretly sor- 
rowing birds and Kenneth Callahan (1907— ) of the whirling 
or floating Blakelike figures, Reuben Tam from Hawaii (1916— 

) paints ideographlike trees and rocks. 

Georgia O'Keeffe (1887— ) stood alone with her semiabstract 
and often greatly enlarged details of natural objects (flowers or 
desert jetsam), poignant and feminine but not womanish, and 
sliced from life and enclosed as if in a range finder. Ben Shahn 
(1898- ) is more likely to use tempera or casein, as Marsh did, 
but with the humanist’s eye rather than the decorator’s bravura. 

(W..A.) 
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Water-colour paint, which includes not only transparent water 
colour but the opaque methods commonly known as gouache and 
casein, has a range and variety comparable with any other painting 
method. Transparent water colour allows for a freshness and 
luminosity in its washes and for a deft calligraphic brushwork 
which makes it a most alluring medium. Too often artists, daz- 
zled by the ease of attaining atmospheric effects, degenerated into 
creating slight and pretty transcriptions of nature. Consequently 
water colour was condescendingly thought of as the anemic and 
gaudy little sister of oil painting. 

During the 20th century, especially after 1940, a revitalization 
jn water-colour painting came about. The painters liberated them- 
selves of tight purists’ notions and started adding ink, pencil, pas- 
tel, crayon and opaque white to gain new effects. Henry Moore 
was one of the leading innovators. The biggest change came in the 
general use of gouache and casein colours. As a result the average 
water-colour exhibition probably contained more opaque than 
transparent water colours and acquired the same serious respect 
which oil painting had always had. 

There is one basic difference between transparent water colour 
and all other heavy painting mediums—its transparency. The oil 
painter can paint one opaque colour over another until he has 
achieved his desired result. The whites are created with opaque 
white. The water colourists' approach is the opposite. Instead of 
building up he leaves out. The white paper creates the whites. 
The darkest accents may be placed on the paper with the pigment 
as it comes out of the tube or with very little water mixed with it. 
Otherwise the colours are diluted with water. The more water in 
the wash, the more the paper affects the colour; for example, ver- 
milion, a warm red, will gradually turn into a cool pink as it is 
thinned with more water. 

The knowledge which comes through much experience, of how all 
colours change through dilution and the awareness that the wet 
wash is fresher and brighter than the dried-in wash, is necessary 
to successful painting. Timing—knowing when to place a wash 
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of one colour next to a wash of another colour or over it—requires 
experience. If the original wash is very wet a complete mergi 

of the two will occur; if it is still damp the edges will become fuz. 
if it is dry the newly laid wash or line will be sharp and clear, 

Laying an even wash over a large area, as in a sky, should 
done rapidly with a big flat brush so that one stroke is plat | 
against the preceding one before it will have dried into the Paper, 
If the whole area is dampened with water beforehand it can he 
covered with greater ease. If a graduated wash from light to dark 
is desired, the wash can be spread upward by starting with the 
lighter colour and gradually intensifying it to the darkest tong, 
Then by tilting the drawing board at a 45° angle, an even merging | 
of colour will occur. 

Although the most unique and beautiful attribute of water col 
our is the luminosity of the washes and the skillful calligraphy 
of the brush strokes, some painters deliberately glaze over certain 
colour areas with thin washes, thereby destroying some of the 
luminosity of such areas. The resulting heavier and more mat sur 
face in the ground area of a landscape sets off the luminosity of the 
sky. Scrubbing out colours partially or completely with a damp. 
ened sponge creates fuzzy atmospheric effects which may be de 
sirable. The hard surface of the paper is lost, however, and trans 
parency is lessened, 

The dry-brush technique—the use of the brush containing pig 
ment but little water, dragged over the rough surface of the paper 
—creates various granular effects similar to a crayon drawing 
Whole compositions can be made in this way. This technique also 
may be used over dull washes to enliven them. 

A razor blade is a valuable tool. The blade dug into a wet wash 
will create different textures as in foliage. Absorbent tissues cat 
be used effectively to create shapes, as in clouds, by pressing th 
tissue onto the wet wash and lifting the colour. 

It is often said that transparent water-colour painting is the 
most difficult medium of painting, Great knowledge and expeti 
ence plus a nimbleness of hand and brain are required for success 
The water-colourist may start with a well-conceived plan of action 
but should always be ready to shift his approach if, and most prob: 
ably when, the washes run away from him. He must then be able 
to use the new possibilities which the unforeseen makes possible, 
thus remaining master of a situation which might otherwise caus 
failure. 

Gouache and Casein Painting.—In contrast to transparent 
water colour, gouache is considered an easier medium to manip 
late, though the painting can be developed with the same direct: 
ness and speed. However, the use of opaque colour will allow for 
several layers of paint until the results are satisfactory, ^ 
gouache pigment has a soft pastel quality which makes for itt 
gratiating colour relations. The painting of diluted washes ove! 
existing colours merges the two layers into unexpected passages 0 
colour. Gouache and transparent colour can be used success 
in the same composition. "i 

Casein painting came into general use about 1940. Casein } 
an opaque medium; when it is thoroughly dry it is not soluble # 
water and the chroma is at full intensity (no white loading an 
gouache). Casein may be used with less water than goual 
creating a heavy impasto if one thick layer is laid over anol 
A palette knife or bristle brushes may be used to attain effects sim 
lar to those of oil painting. Such casein pictures, if varnishe 
waxed, are difficult to distinguish from oils. . The quick ca 
casein is sometimes considered a disadvantage, in that it 18 
cult to attain details and nuances of shading. Many pales 
velop their pictures in casein and then, after varnishing, finis 
picture with oil. (See also TEMPERA: Casein Painting.) w 

Paper.—Water colour can be applied to almost any papery 
for most purposes the rag papers made especially for water 8 d 
give the best results. These papers are of different weights: 8 
erally running from 70 to 300 Ib, to the ream... All papers of! yid 
and less should be stretched; otherwise they will buckle, V 
makes for uncontrollable washes. out 

A good quality illustration board faced with heavy water-cO 
paper is generally used for gouache. Casein can be used on 
illustration board as well as gesso panels, 
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able brushes are expensive but durable and 
{f possible. A large no. 10 or 12 round 
smaller ones are sufficient. A large flat 
g large washes and getting straight edges 
ne brushes are used in gouache painting. 
n be used and in casein painting they are 


brush and two or thre 
one-inch brush for lay 
is important. The sà 
Bristle brushes also « 


used almost. entirely 

Water-Colour Pai its.—The paints come in tubes and cakes. 
Cake colours in a b e handy and can be used for small outdoor 
sketches; otherwi e tube colours are quicker and easier to 
handle and are rect ended. The colours are generally listed as 
permanent, durable fugitive. The fugitive colours may fade 
quickly and should voided as much as possible. Limiting the 
palette to the fewe lours is wise. A surprising range can be 
obtained with five x. Such a palette might consist of cad- 
mium yellow, Hoo! :reen, prussian blue, burnt sienna, alizarin 
crimson and ivory b A comprehensive palette for all purposes 
might contain a do: olours. The following make up one pos- 
sible list: yellow « cadmium yellow, Hooker’s green dark, 
chromium oxide : vermilion, alizarin crimson, cobalt blue, 
prussian blue, burn ina, warm sepia, Payne's gray and black. 

See also referenc ler "Water-Colour Painting" in the Index. 

(A. A. D.; W. A.) 

I. A. Williams, Early English Watercolours, 
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WATER CRESS (Nasturtium officinale), an aquatic plant of 
Mad family (Cruciferae; g.v.), native to Europe and Asia, 
and id In Great. Britain, widely naturalized in the United States 
ee and introduced also into the West Indies and South 
cold ka. It is a creeping or floating perennial, rooting in clear, 
Baie water, with leaves composed of a few to several 
ts TS leaflets and elongated clusters of small white flowers. 
ier tly pungent flavour is caused by an oil containing sulfur. 
in pre Cress is cultivated for the market in shallow streams or 
ie paved shallow pools of running water. These pools, called 
the dg ne carefully graded bottoms and provision for controlling 
by aa of water up to about two feet. Water cress is propagated 
and gre Seeds and stem cuttings. It is widely used as a garnish 
en salad, but relatively small quantities are grown for sale. 
W. (V. R. B.) 
very ATERFALL, the precipitous descent of a stream over a 
that the ed steepening of its bed, The declivity may be so steep 
in air, m ee leaps from the waterfall brink and drops freely 
e site aking contact with a rock bottom again only after passing 
contact wire the descent is less steep and the stream maintains 
even if ag rock bottom, the term cascade is commonly applied, 
apids ae stream at that place is largely a series of little falls. 
the ste Produced where still less marked declivities interrupt 
Velocity S gentler gradient. They are characterized by increased 
e kae turbulence and a broken surface of the stream. 
ume, cataract is generally limited to waterfalls of large vol- 
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The energy of a waterfall causes vigorous erosion in whatever 
kind of rock may constitute the stream bed. At the foot of a 
free fall there may develop a plunge-pool type of pothole unless 
the fall is so high and the volume so small that the water be- 
comes largely dissipated as spray or mist. Niagara, discharging 
from four of the five Great Lakes of North America, has a plunge 
pool reported to be deeper than the cataract is high. Bridalveil 
falls in Yosemite, Calif., is typical of many small mountain stream 
falls in losing most of its ability to erode because of scattering of 
the water in the 620 ft. of air it traverses in its plunge. 

Any cataract, cascade or rapid interrupting the even slope of a 
river's gradient is the consequence of special conditions at its site. 
The most common condition is that of a resistant rock stratum 
overlying a weak stratum, the edges of both being exposed in the 
declivity over which the stream descends. More rapid wastage 
of the subjacent weak rock, both by direct erosion by the tumbling 
water and by enlargement of the plunge pool, causes a constant 
undermining of the resistant stratum above until such recession 
of the exposed edge of the weak rock removes it far enough back 
under an overhang to bring the erosion on both rocks to a com- 
mon rate. 

Niagara Falls.—Destructive attack on the underlying weaker 
rock of such a cliff, over which a vertical fall plunges, may be 
severe even though the water so overleaps it that visitors may 
clamber back of the fall as in Niagara's Cave of the Winds. Spray 
constantly wets the cliff face and wintertime freezing in crevices 
disrupts the rock into loose pieces that are swept away. This 
causes a constant enlargement of the space behind the fall, par- 
ticularly in the exposed face of the weaker rock. The more re- 
sistant lip of the waterfall, thus undermined, breaks off from 
time to time and the site of the waterfall actually recedes up- 
stream. The American falls, the smaller of the two into which 
Goat Island divides Niagara falls, lost a mass of lip. rock 150 ft. 
long in one fall. Horseshoe (Canadian) falls carries a greater 
volume of water and thus its greater average rate of recession is 
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responsible for its shape. Its continued rate of recession should 
sometime leave the American falls dry. They are now on the 
side, not at the end, of the lengthening gorge. 

The Horseshoe falls recede in this fashion at an average rate 
of about four feet a year and therefore annually lengthen the 
gorge downstream from the great cataract by that amount. The 
gorge is about 74 mi. long. This length would afford a rough 
measure of the age of the falls if the rate of recession had been 
the same since the Niagara river, on the retreat of the great 
Canadian ice sheet, first spilled over the escarpment at Lewiston 
and Queenston, The volume of water, however, has been much less 
at times because the upper three Great Lakes have discharged by 
other routes to the St. Lawrence, only Lake Erie water then going 
over the falls. 

Details of the complicated history of Niagara falls have been 
the subject of many studies made by both Canadian and United 
States geologists, and that history is not yet completely known. 
The falls originated when the retreating front of the ice sheet 
exposed the pre-existing cliff (the Niagara escarpment) and also 
provided a lower discharge route for melt water dammed back 
of the ice front in the Michigan, Huron and Erie basins. In 
earlier retreatal stages, the discharge of these glacial Great Lakes 
had been to the M ppi, by way of the Wabash river (Erie 
basin), the Illinois river (Michigan and Huron basins) and the 
St. Croix river (Superior basin). 

Furthermore, the height of the initial Niagara, at Lewiston and 
Queenston, was perhaps twice that of the modern falls. The 
lowering of Niagara’s height which took place during its recession 
and the production of the gorge was caused by the gentle upstream 
dip or decline from horizontality of the strata involved. 

But the early Niagara was abandoned as an outlet route for 
Michigan and Huron basin overflow somewhat later in the glacial 
retreat because a lower route, the Trent river, was uncovered, 
leading eastward out of the Huron basin to enter the Ontario basin 
downstream from the falls. With only the volume of the Erie 
basin discharge, the rate of recession at Niagara must have de- 
creased. Then began a widespread uplift in the region from which 
the great ice sheet was retreating, a differential uplift which be- 
came progressively greater toward the northeast. This gentle 
tilting is universally ascribed to relief of the ice load on the earth’s 
elastic crust. The lake basins were slightly tilted or canted to the 
southwest, and the new outlet across Ontario rose with the uplift 
until discharge of the upper lakes again flowed into Erie and over 
the falls. Rate of recession must then have returned to an approxi- 
mation of the early rate. 

Detailed studies of the warped shore lines of the early glacial 
lakes show that this procedure was later repeated, the Ottawa river 
then becoming the outlet. By this time, the Lake Superior basin 
had become ice-free; indeed, the three upper lakes were high 
enough to flood across the low land where they now are connected 
by a strait and a river, making one huge water body, Lake Nipis- 
f gara, during this episode, had its second low-volume dis- 
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charge. Only the continued glacial retreat, and 
the unloaded land of Ontario and Quebec, 
second return of the upper lakes’ overflow to 
return that has persisted to the present time 
For a problem like this, full of quantities that cannot be pre 
cisely measured, only a rather tentative estimate of the time ine 
volved can be made. A Canadian geologist, E. M. Kindle, anda 
U.S. geologist, F. B. Taylor, collaborated in an elaborate study 
of the problem and their conclusion was widely accepted. Taking 
all variables into account, they estimated \ ra falls to be be 
tween 25,000 and 30,000 years old. Nobo onversant with the 
problem, however, was confident that lat studies would my. 
change that estimate. (See also NIAGARA R AND FALLS.) 
Falls of the Yellowstone.—In the nati park of that name, 
these falls are caused by a structure of the ring rock quite 
different from that at Niagara. The park gely a plateau of 
extrusive igneous rock, up through earlier iulations of which 
volcanic energy has repeatedly forced later discharges of lava, 


Consequent rise gf | 
can account for thy 
Erie and Niagara, 


volcanic gases, steam and hot water, Some nduits or fissures 
thus used are today nearly vertical mass harder rock em 
bedded in the plateau deposits. Yellowstone river crosses two 


The upper fall is 
Waterfalls of 


such wall-like masses, each marked by a fa 
about 109 ft. high, the lower one about 
this character cannot migrate upstream as gara does. They 
can only become lower by reason of stream notching on the brink 
and down the face, and presumably are fate degenerate even 
tually into cascades, 

Victoria Falls.—A third type of watería!! is exemplified by 
Victoria falls on the Zambezi river on the bo ry between Zant 
bia and Rhodesia. The underlying rock is ies of basalt lava 
flows. Like the Niagara and Yellowstone ri the Zambezi his 
made almost no valley above the cataract | plunges abruptly 
from a plain into this gorge. Unlike Niagara and Vellowstom, 
however, this gorge is exceedingly narrow and course below the 
cataract is strikingly 2 Furthermore, t! er does not enter 
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at the head of the gorge but spills 


down over the side. Geologists 
believe that the riv is only 
t fracture 


using and enlarging 


and fault planes that were made 
in the basalt plateau by earth 
movements. Victoria is 355 ft. 
(108 m.) high, more than twice 
the height of Niaga Horseshoe 
falls, 158 ft.) but ill spec- 
tacle is impossible e because 
of the narrowness the gorge 
and the perpetual of mist 
in its depths. T 
Hanging Tributaries.— 
Many tributary str of larger 
mountain valleys o orld are 
hanging upon the \ walls at 
the point of conti ind de- 
scend to the major vy falls 
or cascades, Ero: leepening 
of their valleys has : pt pace 
with that of the valley. 
Commonly, this ha elation- 
ship, with resulting rfalls, has 
been caused by gl epening 
of the main valle disap- mamun siuvensTone—uacnun 
pearance of the glai illowing 
the major stream i valley 
it did not excavate osemite has five tributary creeks making 
this spectacular ei at Bridalveil, Illilouette, Ribbon and 


ite falls. 

ging tributaries and consequently a sheer 

the creeks on entering the master valley 
pening of that valley by its river. The 
cross the Cascade range in Oregon and 
uch waterfalls. Multnomah falls has a 


Upper and Lower Y 
Another cause f« 
cascading plung 

s simply more raj 

gorge of the Colu 

Washington has several 


620-ft. drop. 

KU Atlantic Fail Line.—The fall line of the Atlantic sea- 
pur of the US. e from New Jersey to Georgia along the 
oundary between oastal plain and the Piedmont plateau, 
roughly parallel te continental shore line. Every stream of 


the higher Piedmon 
rapids or at least « 
plain. The Great fai! 
(40-ft. d 


its water 
from the 


annel at 
the 


the foot o 
stream bei 
heating lik 


ng 


me take even 


Eventually, only a natural bridge spanning 


ty ; 
ton, is Pu Dry falls in Grand coulee, east-central Washing- 
compound abandoned cataract, totaling three miles 
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across and 400 ft. in maximum height of the waterfall cliff, It is a 
product of the last occupation of Grand coulee by a greatly swollen 
Columbia river which, detoured by glacial ice, was forced to cross 
the basalt plateau of eastern Washington. Many other coulees of 
this region are likewise products of such detouring of large glacial 
rivers, and they similarly contain abandoned cataract cliffs with 
plunge-pool basins at the foot. The U.S. bureau of reclamation, 
test drilling for an accessory dam in the Columbia Basin Irriga- 
tion project, found such a pothole basin excavated 300 ft. deep 
in the basalt and later filled with gravel. The favouring structure 
for most of these dry falls was the close-set, vertical, columnar 
jointing of the basalt. Plucking of columns in these glacial stream 
beds where the gradient was adequate made several such falls and 
accompanying downstream gorges as large as at Niagara today. 

Grand Canyon.—When Maj. J. W. Powell, the first man to 
take a party by boat down the Grand canyon of the Colorado, was 
developing his plan, he was cautioned that he might encounter 
many receding-type waterfalls because the canyon was known to 
be eroded in nearly flat-lying beds of varying resistance to erosion. 
His reply was that the Colorado river is one of the dirtiest rivers 
in the world, that its load of sand, gravel and boulders had been 
a great longitudinal saw which must have long since cut through 
the hard rock lips of any such falls. He did encounter many dan- 
gerous rapids but no cataracts, despite the favouring structure 
of the rock. In contrast with the turbid Colorado are the Niagara, 
Yellowstone and Zambezi rivers, clear-water streams which con- 
sequently have done little cutting down into their bedrock floors 
upstream from their cataracts. 

Leading Falls in Height and Volume.—The highest peren- 
nial fall known is Angel in Venezuela. It makes little contact with 
the sheer mountainside as it drops more than 3,212 ft. Other 
very high falls are Tugela, Natal, Republic of South Africa, about 
3,000 ft.; Kukenaam, British Guiana-Venezuela, 2,000 ft.; Suther- 
land, South Island, N. Z., 1,904 ft.; Ribbon, Yosemite, Calif., 
1,612 ft.; Upper Yosemite, 1,430 ft.; Gavarnie, France, 1,384 ft.; 
Takkakaw, British Columbia, Canada, 1,248 ft.; Krimml, Austria, 
1,247 ft.; Silverstrand, Yosemite, 1,170 ft. 

Niagara is doubtless the world’s best-known cataract. It also 
has the steadiest flow of all large-volume waterfalls, discharging 
around 200,000 cu.ft. per second throughout the year. 

Perhaps the largest mean discharge of any waterfall in the 
world is that of Guaira or Sete Quedas on the Parana river between 
Brazil and Paraguay. It is estimated at 470,000 cu.ft. per second 
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and the falls’ height is 374 ft. Another cataract of very large 
volume is Khon on the Mekong river, Laos. Its estimated mean 
annual flow is between 400,000 and 420,000 cu.ft. per second. In 
descending order of volume are Paulo Afonso, on the Sao Francisco 
river, Braz., 100,000 cu.ft. per second; Urubu-Pungá, on the Paraná 
river, Braz., 97,000 cu.ft. per second; Iguacu, on the Iguacu river, 
on the boundary between Brazil and Argentina, 61,660 cu.ft. per 
second; Victoria, on the Zambezi river between Zambia and Rho- 
desia, 38,430 cu.ft. per second; Grand, on the Hamilton river, 
Labrador, 30,000 to 40,000 cu.ft. per second; and Kaieteur on the 
Potaro river, Guyana, 23,400 cu.ft. per second. 

Economic Aspects.—Waterfalls are an important economic 
asset if they are not too remote from industrial areas. Some 
falls have had their entire low-water flow detoured through hydro- 
electric power installations and now are spectacles only in flood- 
time. 

Offsetting this asset, as at Niagara, has been the need for con- 
structing navigation canals to bypass the falls. To save Niagara’s 
unexcelled natural scenic value, treaty regulations between the 
USS. and Canada allow only 56,000 cu.ft. per second to be taken 
into canals and penstocks above the falls for power purposes. 
In the lowest stages of the river, it still discharges about 100,000 
cu.ft, per second over the falls, But a strong east wind for a day 
or two will so lower the eastern end of Lake Erie that the smaller 
American falls will temporarily go dry. 

The fall line has been an important controlling factor in the 
development of the Atlantic seaboard region since early colonial 
days. The individual falls were the upstream limit of early navi- 
gation, also a source of water power. The locations of Trenton, 
N.J., Philadelphia, Pa., Wilmington, Del., Baltimore, Md., Wash- 
ington, D.C., Fredericksburg and Richmond, Va., Columbia, S.C., 
Augusta, Ga., and other cities were determined, in part, by the 
fall line interruptions in the larger rivers entering the coastal 
plain. 

Rivers which have not encountered fall-making conditions in 
the rock of their channel beds but which have adequate gradient 
for water-power development have been “harnessed” by construc- 
tion of dams (q.v.), essentially artificial waterfalls with the added 
advantage in some cases of affording storage basins above the 
“falls.” Man has constructed concrete and earthen barriers 
across some of the earth’s great rivers (Mississippi, Missouri. 
Ohio, Columbia, Nile, Dnieper, etc.) to serve as navigation cor- 
rectives, flood-control works, irrigation reservoirs, etc. The Ten- 
nessee Valley authority built 27 such “falls” on one river alone. 
Needless to say, the engineers have balked the falling water’s 
tendency to dig plunge basins at the foot of the dams. The over- 
flow is not allowed to fall freely; it slides down the sloping dam 
face and encounters a properly curved concrete apron at the foot 
which shoots the water horizontally downstream away from the 
structure. But these dams invariably upset the river’s normal 
regimen both above and below the dam. In the slackened current 
of the reservoir, the stream unavoidably deposits its load of silt, 
sand and gravel, gradually decreasing storage capacity. Down- 
stream, the river has added erosional ability simply because it 
has been relieved of that load on its energy and can devote more 
attention to deepening its channel. Neither result is economically 
desirable. (J. H. Bz.) 

WATER FLEA, a popular term for certain minute crusta- 
ceans that make flea-like jumps through the water. Modern usage 
Gane the term to the Cladocera, a suborder of the Branchiopoda 

q.v.). 

WATERFORD (Contae Puonr LámGE), a county of the 
Republic of Ireland, in the province of Munster, covers 710 sq.mi. 
(1,838 sq.km.). 

Physical Features.—The northern boundary of the county 
follows the River Suir (q.v.), with the counties of Kilkenny and 
Tipperary on the other bank, though the city of Waterford (q.v.) 
has a suburb, Ferrybank, across the river, which is a cluster of 

houses around the railway station. There is gently rising ground 
from the quays on the south side to an altitude of about 200 ft. 
(60 m.), and at this point the city has been built and rebuilt since 


its Norse foundation over a thousand years ago. 


Included within the county are the lower reaches of two 
east flowing rivers, the Blackwater (g.v.) and the Bride we 
Blackwater enters the county from the west at Ballyduff and lum | 
sharply southward at Cappoquin to meet the sea at Youghal 1 

The upland areas of Waterford consist mainly of ridges 6. 
800 ft. (180-240 m.) high, grading into lowlands (200-499 ft) 
and marked by ranges of mountains, the Knockmealdowns (tigh | 
est point 2,609 ft. [795 m.]), the Comer (2,597 ft), and 
Monavullaghs (2,387 ft.). In effect, the last two are one range 
deeply seared by glaciation and having, in Coumshingaun, a corte 
with craggy sides 1,000 ft. high around s lake, As elsewhere jy 


the south of Ireland, the mountains are formed of Devonian (Oi 
Red) sandstones, but where these have bee removed by erosion, 
for example to the east of the Comeraghs, the older rocks, of 
Silurian age, form a lowland (200-500 ft. high) surrounded by 
sharp hills of Devonian rocks, 500-1,200 ft. high. This lowland 
is drained by the Clodiagh River which runs through Portlaw ty 
the Suir. Waterford’s coast is mainly cliffed and strongly re | 
sembles the Welsh coasts of Pembrokeshire and the Gower Penin 
sula: there are bays at Tramore, Dungarven, and Ardmore, bu 
elsewhere the coast is broken only by creek 

History.—The town of Waterford was of Norse foundation and 
became an important port and centre of trac Like other town 
founded in the south of Ireland by Scandinavian invaders, Water 
ford later served as a bridgehead for the Anglo-Norman invades 
in the 12th century. Strongbow (Richard de Clare) captured the 
town and Henry II landed there in 1171. For a period Waterford 
was second only to Dublin in its importance in the new Angle 
Norman scheme of government in Ireland. It received a charter 
in 1205 from King John who also defined the «hire. Through later 
medieval times, Waterford town kept something of the characte 
of an independent commune. The rest of the county had a rather 
different history. Under Anglo-Norman rule, much of the eastem 
part of the county fell under the control of the Le Poers or Powers. 
The western part, known as Decies, fell tc branch of the Fite 
Geralds and shared many of the vicissitu of the Earldom d 
Desmond within whose territories it really lay. it participated it 
the effects which sprang from the ruin of the FitzGeralds in the 


16th century. Waterford town was captured for Cromwell by 
Henry Ireton in 1650, The town had a period of prosperity M 
the 18th century, and some of the smaller towns of the county wert 
improved at that time. The native Irish character of the popi 
lation was never wholly obliterated by the county's history of sit 
cessive invasions or by the ascendancy period in the 18th and 19th 
centuries; and in the west, near Dungarvan, in the districts 0 
Ring and Helvick, a Gaelic-speaking area has survived into U 
20th century, Ring being the site of an Irish college for students 
of the language. 

The Cistercian monastery of Mount Melleray moved fro 
France to the foothills of the Knockmealdowns, 4 mi. N of Cap 
poquin, in 1832. iam 

Population and Administration.—In 1961 the population” 
Waterford was 71,439, of whom 28,216 were in the city of b 
ford and 43,223 in the remainder of the county. Waterford Cod 
has remained virtually stationary in population for more M 
century. The county council meets at Dungarvan (gv): ii 
there is a county manager. Dungarvan is an urban district, i i 
Lismore (q.v.) and the seaside town of Tramore are adminis 
by town commissioners, The city of Waterford (q.v.) is @ coy 
borough and has its mayor and corporation. The county e 
four members to Ddil Eireann. mi 

The Economy.—Two-thirds of the county is used for copë 
pasture, with most of the remaining third in rough pasture, 
there are some fine woods, notably on the hillslopes aera 
Clonmel and Carrick-on-Suir, and around Portlaw. Some a m 
demesnes also have splendid groves of trees, not least t E 
Devonshire family at Lismore. Approximately half the B6 
in the medium-sized group, of 30-100 ac. (12-40 ha.), thoug ove 
fifth are of more than 100 ac. Permanent grass covers M 
tenths of the total farmed area, hay one-tenth, and crops i 
with oats as the main cereal crop, though a few thousan m 
are used annually for wheat. Farming is characteristically 2 
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ted by the success of the cooperative cream- 
s from approximately half the farms of 
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de is slight compared with that of Dublin; 
ablished bacon curing industry, Water- 
anning plant. In the uplands there is 
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a favoured holiday an! 
of Waterford. Many 
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etia ^strici: Power, The Place-Names of Decies (1907), 
A Short History of Cow Waterjord (1933), Waterford and Lismore: 
a Compendious Hi. if the United Diocese (1937); Edmund 
Downey, The Sto Vaterford from the Foundation of the City to 
the Middle of the 18th Century (1914). (T. W. Fr.; Hv. S.) 
WATERFORD (“ort Lk), a city, port, county borough, 
and the chief town cf County Waterford, Republic of Ireland. 
Pop. (1961) 28,216 s on the south bank of the River Suir, 4 
mi, (6 km.) above its junction with the Barrow at the head of 
Waterford Harbour and 85 mi. (137 km.) SSW of Dublin. The 
Suir is crossed by a concrete bridge, with a lifting centre bay, 
which was built in 1913 to replace a wooden toll bridge built in 
1794; it connects Wa rd with Ferrybank. 
Waterford becar hedral city in 1096. The Cathedral of 
the Holy Trinity (Roman Catholic) was completed in 1796 and 
the diocese of Waterford and Lismore includes County Waterford 
and parts of Tipp: ind Cork, The modern Christ Church 
Cathedral (Church : -eland) occupies the site of the church 
founded by Reginald i^e Dane c. 1050. It was built between 1773 
and 1779, and altered 5 1891 when it became a cathedral. The 
Protestant dioceses of Cashel, Emly, Waterford, and Lismore were 
united in 1833. S! f's Church, founded by the Danes and 
rebuilt by the Normans, was restored in 1743. The City Hall 
(1788) and the Chamber of Commerce (1795) were designed by 
John Roberts, a local architect. The tower and belfry remain of 
the Dominican friar; dating from 1226, and ruins of the Grey- 
friats or “French” Church, once used by Huguenot refugees, 
date from 1240, Reginald’s Tower, at the eastern end of the quay, 
is circular and 80 ft. (24 m.) high. It was constructed as part 
of the defenses by Reginald the Dane in 1003 and was made into a 
(vic museum in 1955. Fifteen acres of the city were enclosed by 
jx Norsemen with walls and fortifications, but these were broken 
lown by Strongbow and then rebuilt by the Anglo-Normans. Por- 
lions of them still stand including a circular tower near the former 
tamore railway station. À 
ii aterford is an important export centre for poultry, fruit, fish, 
Riss and meat, because of its cold storage facilities and the 
" uction of refrigeration vessels. Its main industries include 
Ree of meat and bacon (since 1820), brewing, the manu- 
and i of electrical transformers, chipboard, fertilizers, and paper, 
Indust making of the traditional Waterford glass (1788 1881); a 
and ur ZU revived. It is the headquarters of extensive sa m 
Ports : sheries and second in importance to Cork among the 
tion Sane, south coast of Ireland. There is regular communica- 
ath Cork, Dublin, Belfast, Fishguard, and English ports. 
tl hae Harbour is a winding and well-sheltered bay d 
tstuary CEN of the River Suir, and afterward by the vd 
mi, (QR the Nore and Barrow. Its length to the sea is vera x 
light on th 3r Its entrance is 3 mi. wide and is lighted by a 3 e 
others, The ancient donjon of Hook Tower (139 ft.) and t| P 
ft x. Lhe Suir is navigable to Waterford for vessels drawing 2 
and ay Tes of the harbour are studded with country 2 ee 
Skirts of "side villages. There is a large housing estate on the out- 
the city toward Tramore, a seaside resort 8 mi. S: 
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Waterford first acquired importance under the Norsemen in the 
10th century and it remained one of their chief strongholds until 
its capture in 1170 by Raymond le Gros, one of the generals in 
the army of Strongbow (Richard de Clare, 2nd earl of Pembroke) 
who later occupied the town. In 1171 Henry II landed at Water- 
ford and received there the hostages of the people of Munster. 
King John granted the town its first charter in 1205 and visited it 
in 1210. Richard II landed there in 1394 and again in 1399. 
Waterford was unwavering in its loyalty to the English throne 
when Lambert Simnel was crowned in Dublin and again when the 
citizens repulsed Perkin Warbeck. In 1603, after the accession of 
James I, the city, together with Cork, took a prominent part in 
opposition to the government and to the Protestant religion, but 
on the approach of Mountjoy it formally submitted. In 1619 an 
unsuccessful attempt was made to induce Bristol merchants to set- 
tle in the city and undertake its government. It resisted Cromwell 
in 1649 but surrendered to Henry Ireton in 1650, After the Bat- 
tle of the Boyne James II embarked at Waterford for France 
(July 1690). Shortly afterward the city surrendered to William 
who sailed from there to England. 

In 1762 Dorothea Jordan, the actress, was born near Waterford; 
other notable natives are Charles Kean, the actor, and W. V. Wal- 
lace, the composer, born there respectively in 1811 and 1812. 

The city sent two members to Parliament from 1374 to 1885 
when the number was reduced to one. In 1898 it was constituted 
one of the six county boroughs having separate county councils. 
Waterford is governed by an elected council and a manager ap- 
pointed by the national government. The manager’s extensive 
powers are limited by the council’s authority over rates, bylaws, 
and loans. 

WATER GAS. When steam is passed over red-hot anthracite 
or coke it is decomposed, and the resultant gas, consisting of a 
mixture of hydrogen and carbon monoxide, is termed water gas. 
Enriched with hydrocarbons from cracked petroleum, it is termed 
carbureted water gas and is used chiefly as an industrial fuel. It 
is also used mixed with coal gas for town purposes, although the 
carbon monoxide content increases the poisonous character of the 
gas supply. 

See Gas INDUSTRY; FUELS: Gaseous Fuels. 

WATER GLASS, common name for sodium silicate, made 
by fusing soda ash and clean sand in a furnace. The name water 
glass (or soluble glass) is derived from the fact that while the 
substance resembles glass it can be dissolved in water. The pro- 
portions of soda and silica in water glass may be considerably 
varied, according to the purpose for which it is required. It was 
formerly much used as a household preservative for eggs, but is 
now used mainly in industrial processes: the fireproofing of tex- 
tiles, petroleum refining, ore flotation, tanning, the purification of 
fats and oils, and many others. See, for example, ADHESIVES: 
Sodium Silicate; Founvinc: Methods of Molding. 

WATER HEMLOCK, one of the most virulently poisonous 
flowering plants native to north temperate areas; it is also 
known as spotted cowbane, musquash root, beaver poison, and 
carotte à (de) moreau. Because of its virulence cattle raisers 
have attempted to eradicate it. In northern Germany its extermi- 
nation has been ordered by law. It is widespread in the northern 
and eastern U.S. and adjacent areas of Canada. Most cases of 
poisoning occur in the early spring when the green foliage is con- 
spicuous and the roots can be readily pulled from the soft soil. A 
member of the parsley family (Umbelliferae), it is represented by 
perhaps eight poorly differentiated species of Cicuta. Water hem- 
lock is a white-flowered perennial herb occurring chiefly in moist 
places along streams, in marshes and wet meadows. The fleshy 
roots and rootstocks have the odour and taste of parsnips but con- 
tain the poisonous principle cicutoxin. The alkaloid is toxic to 
man and other warm-blooded animals, affecting the nerve centres 
and causing violent convulsions followed by death from respiratory 
failure. See also ALKALOIDS; Poisonous PLANTS. (Mp. E. M.) k 

WATERHOUSE, ALFRED (1830-1905), English archi- 
tect of many educational and civic buildings, was born at Liver- 
pool on July 19, 1830, and died on Aug. 22, 1905. He was a pupil 
of Richard Lane in Manchester. His position as a designer of 
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public buildings was assured as early as 1859 when he won the 
open competition for the Manchester assize courts. This work 
marked him as a champion of the Gothic style. In 1868 he won 
the competition for the Manchester town hall, where he showed a 
firmer and perhaps more original handling of the Gothic manner. 
The same year brought him the rebuilding of part of Caius College, 
Cambridge, not his first university work, for Balliol, Oxford, had 
been put into his hands in 1867. At Caius the Gothic element was 
intentionally mingled with classic detail, while Balliol and Pem- 
broke, Cambridge (which followed in 1871) were of the style of 
his mid-career—European Gothic tradition tempered by individual 
taste and by adaptation to modern needs. 

Among his other educational buildings were Girton College, Cam- 
bridge; Owens College, Manchester; and Liverpool University 
College. He designed the Jenner Institute of Preventive Medicine, 
Chelsea, and the Liverpool Infirmary, his largest hospital. His 
Natural History Museum, South Kensington, marked a new epoch 
in the use of terra cotta. 

WATER HYACINTH (Eichhornia crassipes), an aquatic 
herb of the pickerelweed family (Pontederiaceae), native to 
tropical America and widely naturalized in warm regions. It is an 
emersed or floating, somewhat fleshy plant, bearing smooth, nearly 
round, erect leaves, one-half inch to six inches broad, and loose 
clusters of pale-violet, orchidlike flowers, marked with blue and 
yellow. The bladderlike bases of the leafstalks serve as floats 
which keep the plant high in the water. Escaping from cultivation, 
it has become a troublesome weed, impeding navigation in the 
inland waters of the Gulf states of the U.S. and in other tropical 
and subtropical areas. Large expenditures of labour and money 
on mechanical and chemical control result in only temporary relief. 
On the subcontinent of India water hyacinth plants have been 
utilized for making paper and pressed boards. 

WATER LILY, a family of aquatic plants, the Nymphaeaceae, 
comprising 8 genera and about 90 species scattered in fresh water 
around the world. In addition to the common water or pond lilies 
(Nymphaea), the family includes the lotuses (Nelumbo or Nelum- 
bium) and the giant water lilies (Victoria) of the Amazon basin. 
Most of the members have thick fleshy rootstocks or tubers em- 
bedded in submerged mud from which they send up long-stalked 
shieldlike, circular leaves and leafless flower stalks, each bearing a 
single usually showy flower of four or more sepals, few to many 
petals, and numerous stamens showing stages in transition to sterile 
petallike form. The fruit may be a follicle, nutlet, or leathery 
berry and may be borne in pockets in a pod formed of a broad 
receptacle that supported the flower. The leaf and flower stalks 
contain longitudinal air passages, whose arrangement varies in dif- 
ferent species. 

Nymphaea are widespread in the Northern Hemisphere. Their 
flowers range from white to shades of red, yellow, and blue. Some 
open only in the evening, others close soon after noon. The Ameri- 
can white water lily (N. odorata), with fragrant blossoms three 
to five inches across, and the hardy N. tuberosa, with flowers up 
to nine inches across, are morning blooming species of eastern 
North America. The Egyptian white lotus (W. lotus) has night- 
blooming flowers up to ten inches in diameter, with the outer petals 
flushed with pink; from the same region comes the blue lotus (N. 
caerulea), with three-to-six-inch-wide light blue flowers, not showy 
but borne freely. The European white water lily (W. alba), ranges 
from Britain through Europe to northern Africa; its four- to five- 
inch flowers are open most of the day. 

Three genera are tropical: Euryale and Barclaya, in Asia, and 
Victoria, in South America. Victoria regia, with leaves 4 to 7 
feet in diameter and flowers 6 to 18 in. across, grows in the back- 
waters of the Amazon, often covering the surface for miles. 

Nuphar, of the Northern Hemisphere, includes the common yellow 
water lily or spatterdock (N. advena) of the eastern U.S. and 
Canada, and the yellow N. polysepalum, on the Pacific Coast. 
Cabomba, called fanwort or water shield, is a North American 
genus, species of which are used in aquariums; the flowers are 
less than an inch across. Brasenia schreberi, alone in its genus, 
is also called water shield; its small purple flowers are seen on all 


continents except Europe. Nelumbium has two species; one, 


WATER HYACINTH—WATERLOO CAMPAIGN 


native to the eastern U.S., is often called the water Chinguaniy 
(N. pentapetalum) ; the other, the sacred lotus of India and Chi j 
(N. nelumbo), was formerly a native of the Nile, as shown E 
Egyptian sculptures and other evidence (see Lotus), j 
WATERLOO, a city of northeastern Iowa, U.S., about 9 
mi. (80 km.) N.W. of Cedar Rapids, on the r River, is the seat | 
of Black Hawk County. Population of the city was 71,755 in 18 | 
an increase of 10.195 since 1950; the Waterloo standard metro. 
politan statistical area, comprising Black Hawk C i 
population of 122,482, an increase of 21.9‘ 
population figures see table in Iowa: Popul. 
Settlers arriving in 1845 recognized th: 
excellent mill sites; they called the place 
name Waterloo, adopted in 1851, is said to 
a postal directory by Charles Mullan and ir 
to the Cedar Falls postmaster for a post off 
After Waterloo became the county seat in 1# 
a railroad division point and as a centre of 
was chartered in 1868. Efforts to found loca 
failed until the 1890s, when the practice adop: 
men of making donations to attract industry 
sequent industrial growth was extremely rapid. Early settles” 
in the county came mainly from New York, Pennsylvania, Ohio, 
and Illinois. Many Germans, Danes and British immigrants also 1 
arrived; foreign-born and their children comprised about 424 
of the population in 1900, The population in the second half f 
the 20th century was mainly derived from those stocks, 
Major industries include meat products, farm tractors, con | 
struction machinery, metal products, textile and leather goods 
corrugated boxes, and soy products, Four major railroads sert 
Waterloo, and there is a municipal airfield. 
Lying within the northeastern dairy area 
sponsors the annual National Dairy Cattle 
nationally famous cattle exhibition. The c 
museum, and a municipal band and a symphou 
State College of Iowa (1876) lies 3 mi. W., 


WATERLOO CAMPAIGN, the name give 
fought in the area between the Franco-Belgian 
loo, south of Brussels, between June 15 and } 
French, commanded by Napoleon, who had rec 
the Island of Elba, were engaged by a Prus: 
hard Leberecht von Blücher (g.v.) and by a 
man, and Dutch-Belgian force under Arthur 
of Wellington (g.v.). The final victory of the a 
of Waterloo (June 18) resulted in Napoleon's sec 
and his exile on St. Helena. 

Preparations for War.—Napoleon returned to France frol 
Elba on March 1, 1815, landing near Cannes with 1,000 men. ; 
arrived in Paris on March 20, In a treaty of alliance (March 25] 
Great Britain, Prussia, Austria, and Russia each engagi 
maintain 150,000 men in the field until Napoleon had been ov 
thrown. Shortly after, it was arranged that the allied am 
comprising a total of 794,000 troops, should assemble alo 
French frontier and march on Paris by convergent routes. Es 
time needed for the Russians to reach the Rhine would delay 
invasion until early July, and this allowed Napoleon time tof” 
pare to defend himself. 
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Napoleon took over 160,000 first it 
troops; but many would have to be placed in corps d’observa™ 
along the frontiers, and because Louis XVIII, who had he 
stored on Napoleon's first abdication, had abolished conscript i 
Napoleon was not immediately able to draw on the vast number? 
trained men who had returned to civilian life. However, he ; 
mediately began to raise troops for an early campaign. i 
discharged soldiers were summoned to arms, and in eight W E 
80,000 men were added to the army. At the beginning of 1 
too late for use in the Waterloo Campaign, the conscription " 
of 1815 were ordered to the depots; by autumn there wou " 
been more than 500,000 men under arms. By April 2 7 Nap? the 
had decided to attack Wellington and Blücher in Belgium ™ 
hope of defeating them before the Austrians and Russians f 
ready to cross the Rhine. 
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By the beginning of June, Bliicher’s four corps in Belgium com- 
prised 120,000 men, of whom many were inexperienced conscripts. 
Wellington, whose forces numbered 93,717 on the day before the 
campaign began complained that he had an “infamous army.” Of 
the 31,253 Briti: t had never been under fire. Many of the 
29214 Dutch-B were unreliable, having served under Na- 
poleon little more than a year before. The remainder of this 
polyglot army wa ade up of 15,935 Hanoverians, 6,808 Bruns- 
wickers, and George 1II's German Legion, 6,387 strong, of whom 
only the last, veterans of the Peninsular War, could be safely 
trusted ina crisis. Thus the majority of Wellington’s and Blücher's 
troops were no match for the highly enthusiastic and largely vet- 
eran French force 

The allied armies in Belgium were dispersed over a very wide 
area (see fig. 1), 90 mi. (145 km.) long and up to 40 mi. (64 km.) 
deep. This dispersal enabled Wellington and Bliicher to guard a 
large stretch of the frontier, but gave Napoleon a very considera- 
ble strategic ad :e should he concentrate his forces and make 
a surprise attac For the Prussian and the “English” (i.e. the 
Anglo-Dutch and German) armies to assemble at the centre of 
their line would (ake three days, or six days at either wing. 
Wellington and her had agreed at Tirlemont (May) that 
should either be attacked the other would come to his assistance; 
but their arrangements before June 15, and subsequent events, 
show how little serious attention had been given to such a possi- 
bility. 

The French C 
the concentration 


ncentration.—On June 3, Napoleon ordered 
he Armée du Nord close te the Belgian fron- 
tier south of Cha Secrecy and speed were essential and in 
ten days 124,000 men were assembled from distances varying be- 
tween 30 mi, (48 km.) and 200 mi. (320 km.). Napoleon, how- 
ever, failed to use to their best advantage two of the ablest mar- 
shals who were availuble, L. N, Davout and N. J, de Dieu Soult. 
Davout became minister of war and Soult chief of staff, an execu- 
tive position of which he had no experience. The two important 
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commands in the Armée du Nord demanding strategical ability 
were inappropriately given, on June 15 when the campaign had 
begun, to Emmanuel Grouchy and Michel Ney. Napoleon left 
Paris early on June 12 and reached Beaumont on the evening of 
June 14. His army was now grouped in three columns, at Solre- 
sur-Sambre, Beaumont, and Philippeville, on a front of 20 mi. 
(32 km.), an hour's march from the Prussian forward lines. He 
had assembled his army, without premature discovery, at the 
weakest point in his enemies' line, the junction of the two scat- 
tered armies. His plan of campaign was to advance toward 
Charleroi, forcing the allied armies apart. Although numerically 
inferior to the two armies acting together, he would bring superior 
Íorces against whichever he then chose to attack, and hoped to 
engage one before he was faced by the other. 

On the evening of Tuesday, June 13, reports came to Hans Ernst 
Karl Zieten, commander of the Prussian I Corps, from his outposts 
on the Sambre River, that the lights of many bivouac fires could 
be seen around Beaumont. When Blücher at his headquarters at 
Namur received Zieten's dispatch late on June 14, he promptly 
ordered the II, III, and IV Corps (under George D. L. Pirch, 
Johann Adolf Thielmann, and Friedrich Wilhelm Biilow re- 
spectively) to march on Sombreffe, and instructed Zieten to cover 
their concentration, falling back toward Fleurus if attacked by a 
strongly superior enemy. The choice of a concentration area as 
far forward as Sombreffe carried the strong probability that the 
Prussians would have to give battle before the English could join 
them. 

June 15.—Soon after 3 A.M. on Thursday, June 15, the first 
French troops crossed the frontier. The three great columns 
marched on the Charleroi area by converging routes. At 7 A.M. 
Gen. Louis Auguste Bourmont, commander of the French 14th 
Infantry Division, deserted to Zieten and revealed Napoleon's 
strength and plan of campaign. This information was at once 
forwarded to Blücher, who did not, however, alter his plans be- 
cause of it. He arrived at Sombreffe at 4 P.M., prepared to fight 
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FIG. 2.—BATTLE OF WATERLOO (API 


despite Napoleon’s advantage. The French did not take the bridge 
across the Sambre at Charleroi until midday, owing to delays in 
the movement of the columns and the resistance of Zieten’s out- 
posts. When Ney reached Charleroi at about 3 p.m., Napoleon 
gave him command of the left wing, the I Corps (under Jean Bap- 
tiste Drouet d’Erlon) and the II Corps (under Honoré Charles 
Reille) and Charles Lefebvre-Desnouettes’ cavalry division, with 
instructions to sweep the scattered enemy elements off the road 
leading to Quatre-Bras, It is probable that he also ordered Ney 
to seize and occupy the crossroads at Quatre-Bras (see fig. 1) 11 
mi. (18 km.) N of Charleroi. They were the key to the whole 
strategic situation, for they controlled the communications between 
the English and Prussian armies. 
Grouchy was given command of the right wing, the III Corps 
(under Dominique René Vandamme) and the IV Corps (under 
Etienne Maurice Gérard), and ordered to push the Prussian rear- 
guard toward Sombreffe. The central reserve remained under 
Napoleon’s command. So slow was Grouchy’s progress that after 
two hours Napoleon rode forward to hurry him on. An engage- 
ment with Zieten’s outnumbered rearguard ensued, and following 
his instructions, Zieten fell back on Fleurus, the French right wing 
halting for the night before the town. Ney directed the left wing 
with more caution that afternoon than the situation warranted, 
and failed to take the crossroads at Quatre-Bras. Having driven 
some Prussians out of Gosselies, three and a half miles north 
of Charleroi, he there halted his infantry. Lefebvre-Desnouettes 
cavalry division was sent further up the road. A French cavalry 
reconnaissance reached Quatre-Bras to find it unoccupied and re- 
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turned to report. Soon afterward Prince Bernhard of Sut 
Weimar, who had marched from Genappe with his Nassau Briga 
the first of Wellington’s force to make contact with the French, 
appeared at the crossroads with 4,000 infantry and eight guns. ; 
did so on his own initiative, judging the crossroads sufficiently i 
portant to occupy them. When Ney himself came up Saxe-Weimit 
was already in possession. Of the large forces under his comm! 
Ney had only 1,700 cavalry and a battalion of infantry within #4 
too few to dislodge Saxe-Weimar, and a little after 7 p-m. het 
back to Gosselies, j 
In Brussels, Wellington did not receive definite news of M 
poleon's advance into Belgium until 3 p.m., when the French M 
reached Charleroi. He feared a French offensive against his ™ 
flank, threatening his communications with the Channel ports 
his first orders to his commanders, sent out between 5 and 1 P 
were to concentrate to meet an advance via Mons an AD m 
though a message from Blücher shortly afterward reporte " 
Prussian concentration at Sombreffe, Wellington remaine 
apprehensive for his right than mindful of the Tirlemont a d 
to come to Bliicher’s assistance. At 10 p.m, Wellington 1559 
second set of orders to ensure that the roads from Mons ant 
to Brussels were covered, and then left for the duchess 0 E 
mond’s ball. At midnight a long-delayed despatch from Mom 
sured him that his right flank was safe, because Napoleon jd 
moved all his forces on Charleroi. “He (Napoleon) has = 
24 hours’ march on me!” he exclaimed to the duke of Riche un 
The whole army was now ordered to march on Quatre-Bras. ail 
Weimar's superiors, Maj. Gen. Jean Constant de Rebecque 
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Lieut. Gen. Henri de Perponcher, had decided not to move his 
brigade from Quatre-Bras when they received Wellington’s earlier 
orders, but to strengthen him, so that this vital point still remained, 
though not very securely, in allied hands. Of Blücher’s four Corps, 
I Corps now covered his concentration area around Sombreffe, IT 
and III were at hand; but IV was too far behind to operate against 
the enemy the next day. 


THE BATTLES OF LIGNY AND QUATRE-BRAS 


June 16.—By nightfall on June 15, Napoleon had secured all 
his essential strategical needs, His army lay compactly in an area 
about 12 mi. (19 km.) square separating the Prussian and English 
forces and ready to operate against either. Early on June 16, 
Napoleon was planning to move the bulk of his army to the left 
wing against Wellington along the Charleroi-Quatre-Bras-Brussels 
road. “I have adopted as the general principle for this campaign,” 
he wrote to Ney at about 8 A.M., “to divide my army into two 
wings and a reserve . . . I shall bring (the reserve) into action on 
either wing just as circumstances dictate . . . According to circum- 
stances I shall draw troops from one wing to strengthen my re- 
serve.” This passage contains the essence of Napoleon’s strategy 
in the 1815 campaign; he would seek a decisive battle only on the 
wing on which he brought his reserve to bear, leaving the other to 
fight a holding action. Thus, when he discovered, a few hours later, 
that Blücher's forward concentration had given him an early op- 
portunity to realize this policy, he was ready to switch the ma- 
jority of his forces to his right wing, instead of sending them to the 
left. His first orders to his right-wing commander, Grouchy, 
that morning, however, were to push Zieten's I Corps back beyond 
Gembloux, depriving Blücher of the Namur-Wavre-Brussels road 
and the chance of marching northwest to link up with Wellington. 
Once Grouchy had reached Gembloux, Napoleon would take the 
reserve and join Ney against the English. On the left wing Ney 
was ordered to be ready to march on Brussels the moment the re- 
serve was turned to his support; in the meantime, he was to link 
up with Grouchy’s left, place six divisions at Quatre-Bras, and push 
one more 5 mi. (8 km.) northward, 

Napoleon had discounted Grouchy’s early reports of strong 
forces marching on Sombreffe from Namur. When he reached 
Fleurus shortly before 11 a.m. he realized that Blücher, by concen- 
trating forward, had separated the allies for him, Napoleon deter- 
mined to defeat the Prussians that afternoon. He hoped that Ney 
could hold the English off at Quatre-Bras with a minimum force, 
leaving the balance of his forces free to move to Grouchy’s wing and 
toattack the Prussians there in flank and rear, while Napoleon him- 
Self drove in their front with the right wing and the reserve. Ney, 
however, failed to reach Quatre-Bras until the afternoon of June 
" But because Wellington's orders, issued very early on the 
te to concentrate at Quatre-Bras had been delayed, and further 
fandicapped by his earlier instructions to concentrate to the west, 

duke was unable to take advantage of Ney’s slow advance, 

When Wellington reached Quatre-Bras at 10 A.M., he found only 
1/800 infantry and 14 guns. There was, however, no sign of a 

Tench advance, and Wellington rode eastward to meet Blücher 
War Brye at 1 P.m. The French and Prussians were now deploy- 
ing their last detachments near the villages of Brye, St. Amand, 
ud Ligny, Wellington promised to assist Blücher if not attacked 
pd at Quatre-Bras, but he returned there at 3 P.M. to find his 
3 Ps in a critical position. The arrival at 11 A.M. of Napoleon s 

AM. letter had spurred Ney into action. By 2 P.M. Reille's II 
me had assembled before Quatre-Bras. Although numerically 
ee Ney and Reille decided to advance cautiously, fearing 
ed ellington had concealed his real strength. This decision 
the ^ud Crossroads for the prince of Orange, the commander of 
ing oe I Corps, who had received no reinforcements that morn- 
vi hortly after 3 P.M., as the weak allied force was yielding 
joa Qe Ny advance, the arrival from the north by the Brussels 
ins of an infantry division under Sir Thomas Picton and a brigade 

al avalry from Nivelles retrieved the situation. A little later 
its oxi began to outnumber Ney, as the English army continued 
ing eee and protracted concentration. Ney’s chances of tak- 

tre-Bras had now gone. 
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Meanwhile, eight miles to the east, Bliicher had taken up a posi- 
tion centred on Ligny exposing many of his troops to French artil- 
lery fire. He had 83,000 men to Napoleon’s 78,000. Of Napoleon’s 
force, 10,000 (George M. Lobau’s VI Corps) were still at Charleroi, 
eight miles to the south, and when finally ordered up, shortly after 
3 P.M., were too late to move against Blücher's right wing. In the 
event, however, it was the failure to coordinate operations with 
Ney, and to bring Ney’s rearward corps (Drouet’s) against the 
Prussians, that prevented Napoleon from crushing Bliicher’s army 
on the afternoon of the 16th. 

Napoleon planned to contain Bliicher’s left, attack his right 
and centre compelling Bliicher to commit his reserves, and then 
envelop his right wing with Drouet’s Corps, to be taken from Ney, 
as the Guard advanced to overwhelm the centre. At 2 P.M. a 
message was sent to Ney informing him that the emperor would 
attack the Prussians between Sombreffe and Brye at 2:30 P.M. 
“You will also attack whatever force is in front of you... You 
will turn in our direction so as to bring about the envelopment 
of the body of the enemy’s troops.” The Battle of Ligny began 
just before 3 p.m. At 3:15 P.M., a second message was sent to 
Ney to ensure that his troops arrived in good time. "You are to 
maneuver immediately to envelop the enemy’s right and fall on his 
rear... The fate of France is in your hands . . .” Napoleon cal- 
culated that Reille’s Corps was sufficient to contain Wellington at 
Quatre-Bras (as in fact happened), leaving Drouet's Corps free to 
march on Bliicher’s right wing. Drouet’s troops, however, were 
still en route from Gosselies for Quatre-Bras, and Napoleon, in 
order to save time, sent an aide de camp to overtake the column 
and instruct Drouet to march immediately to the emperor’s sup- 
port, not Ney’s. 

Just before 4 r.m. Ney received Napoleon’s first (2 p.m.) letter. 
He ordered a general advance on Quatre-Bras which failed to se- 
cure any valuable objective, and decided to wait for Drouet's 
Corps, now quite close to the battlefield. However, Napoleon's 
aide de camp had reached Drouet’s Corps shortly after 4 p.m. and 
sent it back toward Ligny. Ney, now considerably outnumbered, 
was greatly annoyed to hear of its withdrawal. At about 5 p.m. 
he received Napoleon's 3:15 p.m. message; "The fate of France 
is in your hands." Without considering that the chance of crush- 
ing the Prussians far outweighed the importance of capturing 
Quatre-Bras, or that Drouet’s Corps was in any case too far away 
to be of any use to him that day, he sent an uncompromising order 
to Drouet to return to Quatre-Bras. Drouet was within sight of 
the Ligny battlefield at about 6 p.m. when he complied with this 
order. His Corps did not join Ney until after nightfall, having 
spent the day marching backward and forward between the two 
battlefields, Late in the afternoon the numbers against Ney be- 
came too great and the French fell back slowly until at nightfall 
the armies occupied the ground that they had held at midday. 
Wellington had lost 4,700 killed and wounded and Ney 4,300. Less 
than half the duke's infantry had arrived by the end of the battle 
and only a third of his artillery and a seventh of his cavalry. 

At Ligny, Blücher's troops had fought stubbornly, but they 
lacked the skill and stamina of Napoleon's veterans. Well before 
6 p.m, the last Prussian reserves had been committed and Na- 
poleon's Guard was ready to assault the centre as soon as Drouet's 
Corps arrived to attack the Prussian right wing. At this moment 
a strong enemy column was reported 3 mi. (5 km.) to the rear 
threatening the French left wing. This was in fact Drouet's Corps 
whose destination the aide de camp had misread in his orders, and 
which had arrived on the battlefield from an unexpected quarter. 
Sections of the French left wing began to withdraw in the face of 
this apparent threat. Blücher took advantage of the confusion 
with a heavy attack, which a detachment of the Guard beat off. 
The turning point of the battle had now been reached, for Blücher's 
troops had spent their force, and the French rallied to gain some 
ground. At last the emperor confirmed his belief that the mysteri- 
ous column was Drouet's (it had now begun to withdraw in con- 
formance with Ney's orders to rejoin him), and two hours later 
than he had intended, Napoleon ordered the Guard to assault the 
Prussian centre. In a thunderstorm, that began during the pre- 
liminary bombardment, the Guard charged through Ligny soon 
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after 7:30 p.m. Behind them, to the right and left, followed great 
numbers of cavalry. The Prussian centre collapsed; Bliicher fell 
from his horse and was borne away in the stream of fugitives. 
Darkness and the stubborn resistance of the two Prussian wings 
prevented Napoleon’s success in the centre from turning a defeat 
into a rout. The victory was considerable: Bliicher’s forces con- 
tinued their retreat during the 17th, leaving Napoleon free to turn 
against Wellington that day. The Prussian losses in killed and 
wounded were more than 12,000. The French lost approximately 
10,000. During the night a further 8,000 Prussians, recruited from 
former provinces of the French Empire, deserted Bliicher and fled 
toward Liége. 

That night the Prussians rallied in the area around Sombreffe, 
for Napoleon feared to advance in darkness against an enemy 
rumoured to have a reserve nearby (Biilow’s IV Corps had not 
yet reached the battlefield). For a while Bliicher’s whereabouts 
and condition were unknown (he rejoined his staff in the early 
hours of June 17), and August Wilhelm Anton Gneisenau, the chief 
of staff, directed the retreat on Wavre, a convenient and defensible 
rallying point on the Dijle (Dyle) River. 

June 17.—Ill health, lack of sleep, and the strain of the two 
previous days probably explain Napoleon’s uncharacteristic slow- 
ness on the morning of June 17. At 7 A.M. a report from the 
cavalry commander covering the Prussians’ withdrawal described 
them as in full retreat on Liége and Namur. The troops he had 
seen were in fact deserters. Most of the morning Napoleon spent 
to little purpose with his army on the battlefield of Ligny. Al- 
though he issued some orders early in the day, it was not until 
11 a.m. that he attempted properly to secure the advantage he 
had gained. Ney’s early despatch (received at 7 A.M.) reported 
the English to be at Quatre-Bras at dawn, Napoleon’s first orders 
to him written an hour later were obscure: “.. . keep His Majesty 
informed of whatever takes place in front of you," wrote Soult. 
“, .. take up your position at Quatre-Bras . . . but if this is im- 
possible . . . send information immediately . . . and the Emperor 
will act there. If, on the contrary, there is only a rearguard, at- 
tack it and seize the position.” Ney received these orders shortly 
after 9 a.M., but he took no steps to execute them, and for the 
next four hours Wellington was allowed to retreat from Quatre- 
Bras without interference, Wellington heard of Blücher's defeat 
at 7:30 AM. He ordered the retreat to begin at 10 A.M.; troops 
still en route for Quatre-Bras were to march to Waterloo. A 
further message from Blücher, which arrived at about 9 A.t., in- 
formed him that the Prussian army was retreating on Wavre. Wel- 
lington replied that he would take up a position at Mont St. Jean, 
on the ridge to the south of Waterloo, wait for Napoleon, and fight 
him there, provided that he had the assistance of at least one Prus- 
sian corps. 

At 11 a.m. Napoleon at last proceeded to exploit the severing 
of the allied front. Lobau's VI Corps and the Imperial Guard 
were ordered to march to Quatre-Bras. Grouchy, with more than 
30,000 men, was to pursue the Prussians, concentrating his force at 
Gembloux, from where he could reconnoitre toward Namur, Liège, 
and Wavre. Napoleon was convinced that after Ligny the Prus- 
sians were incapable of fighting in the near future, and in any case 
Grouchy could prevent their junction with the English until Wel- 
lington had been settled with. To Napoleon's surprise, when he 
arrived near Quatre-Bras at 2 P.M., none of Ney’s men was to be 
seen. Ney's inactivity and Napoleon's four hours' delay in order- 
ing his reserve to Quatre-Bras had allowed Wellington to with- 
draw. "France has been ruined!" he exclaimed to Drouet, whom 
he then sent in pursuit of the English. Ordering Ney to follow the 
vanguard, Napoleon himself led the headlong chase that followed. 
A torrential thunderstorm forced the French cavalry to keep to 
the single crowded road to Brussels, and a skilful retreat by Wel- 
lington's screen of cavalry and horse artillery held them off until 
the last of the English army reached the plateau of Mont St. Jean 
at about 6:30 p.m. At2 A.M. on June 18, Wellington learned from 
Blücher that Bülow's IV Corps would set off from Wavre in his 

direction at daybreak, followed by Pirch's II Corps and Zieten's I. 

Grouchy had pursued the Prussians very slowly during the 17th, 

halting for the night at Gembloux. At 10 p.m. he wrote to Na- 
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poleon that Blücher's army appeared to be withdrawing in tW) 
directions, one toward Wavre, the other toward Perwez. So litte 
importance was attached to this dispatch, received at 2 A.m, onthe 
18th, that no effective answer was sent until 10 A.M. when Napoleon 
sent him orders to move on Wavre. They reached Grouchy, then 
near Wavre, at 4 P.M. on the 18th. Thus Grouchy did not knoy 
in advance that the emperor would engage Wellington on the 18th, 
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Battle Positions. June 18.—The delay in pursuing the English 
on the 17th, the distance to be covered by the rearmost regiments 
to join Napoleon, and the sodden state of the ground enforced; 
late start to the French attack on the 18th. Despite further wan. 
ings that Bliicher was marching to meet Wellington, Napoleon 
still did not order Grouchy to place himself in the path of a pos 
sible Prussian appearance on the field. At 11 A.m., the emperor 
issued a brief directive for a frontal attack on Wellington’s wel. 
chosen defensive position (see below), although Soult and Reille, 
old Peninsular campaigners, argued that maneuver would yield 
better results. Still apprehensive for his communications with the 
coast, Wellington left a fifth of his army, 17,000 men and 30 guns, |. 
at Hal and Tubize, 8 mi. (13 km.) to the west of the battlefield 
and too far away to be any use. He had no more reason for 
leaving so many men and guns there than Napoleon had for fail- 
ing to recall Grouchy during the night of the 17th. 

The whole length of the battlefield (see fig. 2) from Paris Wood 
in the east to the village of Braine-l'Alleud in the west was only 
four miles; its effective length was much shorter still. The battle 
field comprised two low ridges, separated by a valley, never mor 
than 1,200 yd. (1100 m.) in breadth and shallow and undulating 
Wellington's first line of defense was the unpaved road from 
Braine-l'Alleud which ran just south of the village of Mont S 
Jean along the crest of the northern ridge up which the Frendi 
would have to advance. It offered excellent cover in cuttings and 
thick high hedges which were pierced to allow the passage of cavalry 
and artillery. As usual, most of Wellington’s troops were plac 
on the reverse slope to shelter them from the French artillery 
Two advance posts, about 500 yd. (450 m.) in front of the mun 
line, the chateau and its grounds at Hougoumont, and 1,100 yd 
further to the east, the farm and sandpit at La Haye Sainte, ad 
greatly to the natural strength of the position. Less important 
outposts were at the farms of La Haye and Papelotte, further to 
the east. Wellington's 67,661 men and 156 guns barely suffi 
to preserve his front until evening against Napoleon’s 71,947 am 
246 guns, for most of Wellington's loyal troops were inexperient 
and a large number of Dutch-Belgians were to desert before the 
end of the battle. Napoleon drew up his forces on the southern. 
ridge centred on La Belle Alliance, 1200 yd. south of Wellington“ 
position. 

Arrival of Prussians.— Before assaulting the centre of the Er- 
glish line, Napoleon ordered a diversion against Hougoumom 
At 11:35 A.M. the first shots of the battle of Waterloo were 
by the artillery of one of Reille's divisions, to begin a mismana 
attack on the cháteau which absorbed increasing numbers of 
French without drawing troops from Wellington's centre. n 
an hour and a half the battle was confined to Hougoumont. 

1 P.M., when he was about to instruct the great battery of 80 " 
near La Belle Alliance to cannonade the enemy centre, the ai 
perceived a mass of troops emerging from the woods of Cha il 
Saint-Lambert, six miles to the northeast. He soon lear ed m 
this was Bülow's Corps (30,000 strong), and that it was being | 
lowed by the rest of the Prussian army. A hurried post 
was now added to a dispatch already written to Grouchy: 
eral Bülow is about to attack our right flank. Therefore 00 y 
lose a minute to draw nearer to us and to join us and crus W i 
This message reached Grouchy at 5 p.m., when he was at d 
where he was attacking Thielmann's III Corps. Even if he 
been free to march at once he could not have reached Na 
until well after nightfall. pris 

Grouchy had not moved off from Gembloux to pursue the "m 
sians until four hours after dawn on the 18th. At Watt 
just after 11:30 A.m., he heard the opening cannonades of 


WATERLOO CAMPAIGN 


Joo, 12 mi. (19 km.) away, and was left to infer what they 
might mean. His generals, especially Gérard, urged him to march 
onthe guns. However, Grouchy insisted on obeying the emperor’s 
orders (to pursue the Prussians) and this he proceeded to do, 
clumsily and slowly. He became so entangled with Thielmann’s 
Corps at Wavre, just after 4 P.M., that. the rest of the Prussian 
army was easily able to march to Wellington’s assistance. 

French Infantry Assault.—Napoleon ‘still hoped to defeat 

Wellington before the Prussians arrived in force. Two cavalry 
divisions were sent to form a screen in Bülow's path and Lobau's 
Corps was placed behind them. By 1:30 p.m. these arrangements 
“had been completed, and the battery near La Belle Alliance opened 
fire. At 2 p.m. 18,000 infantry under Ney and Drouet went for- 
ward, The cavalry available to accompany the attack were not 
used, so that the English infantry were able to extend fully in line 
to meet Drouet’s men with maximum firepower. Three-quarters 
of the attackers were in an unusual formation, in three divisional 
columns, 200 men wide and 24-27 ranks deep. They were unable 
to deploy quickly to meet Wellington’s infantry with fire for fire, 
and were very vulnerable to his artillery’s salvoes of case- and 
round-shot. La Haye Sainte was attacked, but not taken, Papelotte 
occupied, the ridge at last reached, As the French attempted to 
deploy, the English infantry suddenly appeared from coyer to halt 
the French with a hail of musket fire. Picton fell as he ordered 
the charge, his troops driving back the French who had passed La 
Haye Sainte. The earl of Uxbridge (later 1st marquess of Angle- 
sey), Wellington’s cavalry commander, now threw his horsemen 
against the disorganized French columns and the numerically in- 
ferior cavalry coming up behind. The French withdrew from 
Papelotte in good order, but elsewhere failed to stem the enemy 
horsemen, Flushed with success, Lord Edward Somerset and Sir 
William Ponsonby’s cavalry ignored Uxbridge’s call to return, and 
charged up to the enemy’s front, Ponsonby was killed; 2,500 En- 
glish horsemen, a third of those taking part, were lost, most of 
them after the real business of the charge was over. . Wellington 
had, however, surmounted the first crisis; Drouet’s Corps had been 
driven back from the slopes before the English lines with severe 
Casualties and the loss of 3,000 prisoners. 

‘French Cavalry Assaults.—It was now 3 P.M., and the battle 
died down for a while except at Hougoumont, where 1,200 men 
held off many times their number of French. Napoleon ordered 
Ney to seize La Haye Sainte quickly in preparation for a second 
assault by Drouet’s and Reille’s Corps and some of the Guard. 
Shortly after sending two brigades of infantry to La Haye Sainte, 
Which were beaten off, Ney committed the bulk of the French 
Cavalry too soon and in fatally dangerous circumstances. Mistak- 
ns the withdrawal of wounded and of empty ammunition wagons 
1 Wellington’s centre for a weakening of the front, just after 
Pat. Ney brought up Edouard Jean Baptiste Milhaud's two divi- 
ie of cavalry to seize, as he thought, this chance of deciding the 
alle. Worse still, without consulting his superiors, Lefebvre- 

rsouettes ordered his cavalry division to follow Milhaud's. 
fee extremely determined, the subsequent massed cavalry 
in had little chance of success when delivered virtually without 
M Ty and close artillery support against the unbroken English 

S nid Until they had to take refuge inside the squares, the 

m i gunners took heavy toll of the 5,000 cuirassiers mounting 

N rae between Hougoumont and La Haye Sainte. Undeterred, 
ny 3y surrounded the squares and were beaten off with further 
Engl o attempt was made to spike or remove the captured 
Crassi guns. Driven off by Uxbridge’s cavalry counterattack, the 
Very T reformed, but their second attack also failed. Although 

NS ical of Ney's premature use of unaccompanied cavalry, 
Een decided to stand by his action. Frangois Etienne Kel- 
Wheto pmo cavalry divisions were sent to support Ney, and 

iis GL Napoleon's orders or not, they were joined by Claude 
now 9 XO Rd 5 division of cavalry from the Guard. There were 
(450 es cavalry about to attack on a front reduced to 500 yd. 
Suns by the zones of fire around Hougoumont and La Haye 

ribs offering room for barely 1,000 to maneuver. 
ian Intervention.— Meanwhile, at about 4:30 P.M., after 


an 11.] x, s 
U-hour March through difficult country, Biilow’s leading divi- 
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sions opened fire from Paris Wood on the French right flank cavalry 
screen, Lobau resolved to engage the Prussians before Biilow de- 
ployed the rest of his force, and he gained ground which he held, 
though increasingly outnumbered. Bliicher, who had accompanied 
Biilow’s Corps, switched the Prussian attack to Plancenoit, forcing 
Lobau to fall back and detach a brigade to defend the village. 
Sheer numbers forced the defenders out of Plancenoit. Napoleon 
then sent Philippe Guillaume Duhesme to recover the village with 
his division of the Young Guard, and for a while his success there 
relieved the pressure on the French right flank. 

Crisis of the Battle.—Between 5 p.m. and 5:30 p.m. Ney broke 
the strength of his cavalry in desperate attempts to pierce the En- 
glish front. After the last cavalry attack, at 6 p.m. Ney used 
the 6,000 infantry who had been standing idle less than a mile 
from Wellington's front. They were met by heavy artillery fire 
and infantry no longer in squares, and were soon driven back with 
25% losses. In response to fresh orders, Ney finally captured La 
Haye Sainte. A battery brought up to the farm took toll of the 
English centre 300 yd. (270 m.) away. Three of the depleted di- 
visions who had launched the first main assault of the battle ad- 
vanced to the ridge where a desperate hand-to-hand struggle en- 
sued, The decisive hour of the battle had arrived. The French 
had to overcome Wellington’s army before the arrival of another 
Prussian corps tipped the balance of forces against them. Welling- 
ton’s reserves were almost exhausted: heavy casualties and still 
heavier desertions left the centre virtually open to any intensifica- 
tion of the tired French attack. On Wellington’s extreme left the 
French had captured Papelotte for the second time, to the right 
bitter fighting continued at Hougoumont. Until Zieten’s Corps, 
then near Ohain, arrived, the duke had no reinforcements. Ney 
noticed the wavering of Wellington’s depleted centre and sent to 
the emperor for a small infantry reinforcement. Napoleon refused 
for the time being to give him any of the 14 battalions of the 
Guard in reserve. He was too preoccupied by his right flank, 
where Duhesme had just been driven out of Plancenoit by the 
Prussians, to appreciate that he had only a short time in which to 
force Wellington into retreat by sending a small reinforcement to 
Ney. Two battalions of the Old Guard were ordered to Plancenoit, 
which they captured, pursuing the Prussian defenders 600 yd. (550 
m.) to the east, and Duhesme and the Young Guard reoccupied 
Plancenoit. 

Collapse of the French.—A little after 7 p.m., his flank now 
secured, Napoleon turned to the main front. Although he ordered 
six battalions of the Guard to join Ney only a few minutes after 
the recapture of Plancenoit, Wellington had been given 30 minutes’ 
respite to reorganize his defenses, Zieten had at last come up on 
the English left, freeing infantry and cavalry for Wellington’s 
threatened centre. Wellington was able to clear the exhausted 
French from the ridge before the battalions of the Guard came up 
and to silence the damaging fire of the battery at La Haye Sainte. 
Instead of taking the shortest route up the Brussels road, which 
offered considerable cover, Ney led the five battalions which took 
part in the assault to the left of the Brussels road, across the un- 
protected slopes. Five battalions, even of such excellent and de- 
termined troops, could not hope to prevail for long against the 
numbers of men and guns which lay in their path. The flight of 
the survivors of the assault was the signal to the troops in their 
rear and on their right that the battle was lost: a wholesale and 
disorganized withdrawal began. The Prussians had concentrated 
overwhelming numbers at Papelotte; and it was from this French 
right wing that the retreat became a rout. At about 8:15 P.M., 
15 minutes after the defeat of the Guard, Wellington ordered a 
general advance. Tremendous confusion was created in the area 
around La Belle Alliance, where the bulk of the French army was 
driven by the converging English and Prussian offensives. 

At 9:15 P.M, Blücher and Wellington met in front of La Belle 
Alliance, greeting each other as the victor. It was decided that 
the Prussians should continue the pursuit. Bliicher halted with 
Biilow’s corps at Genappe from which dense crowds of fugitives 
had been driven. With 4,000 men, Gneisenau conducted the chase 
as far as Frasnes, driving hordes of panic-stricken French before 
him. The overwhelming victory had, however, been won at heavy 
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cost; Wellington’s army lost over 15,000 dead and wounded; the 
Prussians 7,000—a measure of their contribution to the battle; 
the French approximately 25,000, together with 8,000 prisoners and 
220 guns. 

Grouchy, still near Wavre, was preparing to march toward Brus- 
sels when he learned on the morning of the 19th of Napoleon's 
defeat. He conducted an extremely skilful and successful with- 
drawal to Givet, 10 mi. (16 km.) south of Dinant, from his posi- 
tion behind the English and Prussian armies. Abandoning his 
broken army, Napoleon arrived in Paris on the morning of the 
21st, and abdicated on the following day. On July 5 and 6 the 
French army set out reluctantly to march to south of the Loire 
River, where it was later disbanded. The allies entered Paris on 
July 7, Louis XVIII the next day. Napoleon journeyed to the west 
coast, where he surrendered himself to the commander of the 
“Bellerophon” on July 15. 

Although it has been argued that the superior numbers opposing 
Napoleon in Belgium virtually condemned him to failure, his 
strategy and his initial success made it possible to gain a victory. 
The succession of omissions and mistakes which followed, some 
his own, some his lieutenants’, unusually poor staff work, and, on 
the 18th, the failure to coordinate all three arms, may be adduced 
as the most immediate reasons for the loss of the Waterloo Cam- 
paign. But even if Wellington and Bliicher had abandoned Bel- 
gium, Napoleon would probably have secured only a short post- 
ponement to his eventual defeat by the allied powers, either by 
the Austrians and Russians in 1815 or as a result of a general of- 
fensive in 1816. 

BrerrocrapHy.—W, Siborne, History of the War in France and Bel- 
gium in 1815, 3rd ed. (1848); J. S. Kennedy, Notes on the Battle of 
Waterloo (1865) ; C. C. Chesney, Waterloo Lectures, 4th ed. (1907) ; 
H. T. Siborne, Waterloo Letters (1891); J. C. Ropes, The Campaign 
of Waterloo (1893); H. Houssaye, 1815 Waterloo, Eng. trans. by A. 
E. Mann (1900); A. Grouard, La Critique de la Campagne de 1815 
(1907) ; L. Navez, La Campagne de 1815 (1910) ; E. Lenient, La Solu- 
tion des énigmes de Waterloo (1915) ; A. F. Becke, Napoleon and Water- 
loo (1936) ; J. F. C. Fuller, The Decisive Battles of the Western World, 
vol. ii (1955) ; H. Bernard, La Campagne de 1815 (1954) ; J. Naylor, 
Waterloo (1960) . (J. H. N.) 

WATERMARK, a translucent emblem or design in paper that 
originated in Italy in the latter part of the 13th century. The 
early watermarks seem to have been used to distinguish the work 
of individual paper mills and papermakers. Later, as successful 
marks were imitated, they came to designate particular sizes and 
qualities of paper. Some of the commonest designs have been the 
bull’s head, the unicorn, shields, flowers, animals, and mermaids, 
many of which are studied as a form of folk art. 

The original Italian watermarks were produced by devices such 
as crosses, circles, triangles, and forms of the simplest kind that 
could readily be twisted in wire. Until the mid-19th century all 
watermarks were formed in outline and were produced by the 
use of metal wires bent to the shape of the required design. These 
wire objects were then sewed to the mold on which the paper 
was to be formed, the wire leaving its impression in the wet sheet 
of paper by causing the fibres to lie thinner along its course. 

About the middle of the 19th century a more complicated and 
artistic form of watermarking was devised. Instead of being lim- 
ited to simple outline forms, it was possible to make the paper 
in any degree of thickness or tone desired. A mold for the water- 
marking of a portrait was made first by modeling the profile in 
a sheet of wax so that the various degrees of light and shade 
might be obtained and then by making intaglio and cameo dies 
from the wax model by electrotyping. Closely woven brass wire 
gauze was then subjected to great pressure between the two electro- 
type plates, the wire cloth or gauze taking the same contour as 
the original wax relief. In forming sheets of paper on a hand mold 
the water drained through the woven wire, leaving the moist pulp 

in precisely the same thicknesses as those sculptured in the wax 
original. The watermarking of paper in colour, invented by Sir 
William Congreve in 1818, consisted in placing coloured paper 
stock (pulp) in various layers to form a homogeneous sheet of 
aper. 
: The development of a watermark for commercial and utility 
purposes, as opposed to either a thing of beauty or a mere trade- 
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mark, originated with the invention of the mold machine, p, 
sive improvements made it possible to produce commercial} 
delicately shaded watermark in a comparatively small size, Sie 
the imitation of such a watermark is impossible by spurious me 
its incorporation in bank notes and other documents of value 
found to provide an extremely valuable safeguard against forgi 
Most of the existing currencies of the world contain a watermark 
produced in mold-made paper. 

Though watermarks can be produced on the Fourdrinier m. 
chine, the type of machine normally used for manufacturing coy. 
mercial papers (see PAPER MANUFACTURE), it cannot achieve th 
intricate and delicately shaded results obtainable on a mold m. 
chine. On the Fourdrinier machine the watermark is formed by 
pressure on the partly formed wet web of paper, whereas on the 
mold machine the watermark and the original wet web of paper are 
produced at the same time. (D. Hv.; X), 

BIBLIOGRAPHY.—E. J. Labarre, List of Works on Watermarks (19%. 
56) ; Dard Hunter, Papermaking (1947) ; Edward Heawood, Watermark 
(1950) ; Alfred H. Shorter, Paper Mills and Paper Makers in England 
(1957) ; Allan Stevenson, The Paper in the Missale speciale (1960), 

WATERMELON, a succulent fruit of the gourd family, m 
tive to tropical Africa, under cultivation on every continent wih 
suitable climate and soil. Botanically, it is Citrullus vulgaris, fan- 
ily Cucurbitaceae. The word for watermelon is included in 
Sanskrit, and fruits are depicted by early Egyptian artists, ind- 
cating an antiquity in agriculture along with other Old World spe 
cies under cultivation for more than 4,000 years. Its vines grow 
prostrate, with branched tendrils, deeply cut leaves, and flower 
borne singly in the axil of a leaf. Each light yellow flower pre 
duces either pollen or fruit. The sweet, juicy flesh may be rel 
dish, white, or yellow. Flesh colour, shape of the fruit, and thick 
ness of the rind depend on the variety. Weight varies from 3 ort 
lb. to 50 Ib. or more. The number of fruits per vine varies from 
2 or 3 to 15. 

Citron melon (Citrullus vulgaris citroides), not to be confused 
with true citron of the citrus family, is prized for preserves a 
jellies; its hard, white flesh is cooked and preserved for eating. 
Another species (C. colocynthis) contains a bitter constituent 
which some individuals show “taste blindness." The bitter am 
sweet melons are found in the same habitats. A chromosomally ut 
balanced and sterile hybrid can be artificially pollinated to prodit 
seedless fruit. Midget watermelons, less than 10 in. in diameter 
and globular, ripen earlier (about 70 days) than the larger ty 
(about 90 days). me 

Common diseases afflicting watermelon are Fusarium W^ 
anthracnose, downy mildew, stem-end rot, and root knot. Ce 
ber beetles, cutworms, wireworms, melon aphids, and mites 4r 
the important insects reducing melon production. 

See also CUCURBITACEAE; VEGETABLE. (0. J. ah 

WATER POLO, a goal game played in a swimming po? 
seven-man teams with a buoyant ball resembling a soccer 
There is evidence that "football in the water," a Rugby ! " 
ing used, was being played in Yorkshire, Eng., in 1870, and ker 
handball matches” were organized off Bournemouth pier m i 
In 1880 the game approached its present form. In 1885 the Sw d 
ming Association of Great Britain formulated its official laws 
water polo. The first national champions were the Burton Es 
Trent Swimming Club. A similar game was being played in 
land, and in 1890 the first England v. Scotland internationa: 
won by Scotland, although played under English rules. S d 
won again in 1891, and in 1892 an international board was 8° 
and issued a revised set of rules, binding on both countries. d 

In the decades before World War II there were two t ne. 
water polo—the water-soccer type of play, involving 4 ak 
flated ball with the emphasis placed on skilful passing; a vib 
rugged body-contact style of play using a semi-inflated b ayt 
the premium placed on retaining possession of it. The latter $7 
was favoured in the United States. After 1937, howe? 
style was abandoned and the hard-ball soccer type was tl g 
officially recognized type of play. Water polo is played e "m 
parts of the world and international competition is W! id 
Before World War I Great Britain enjoyed a period of sup"® 
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put subsequently Hungary especially and Italy, the Netherlands, 
the U.S.S.R., and Yugoslavia became the leading international ex- 
nents. s 
International water polo is governed by the Fédération Inter- 
nationale de Natation Amateur (founded in 1908) on the advice 
of its International Water Polo Board. Under its rules the maxi- 


| 
j 
1-M.MINIMUM DEPTH OF WATER 


20-M MAXIMUM WIDTH 


30-CM MINIMUM DISTANCE FROM GOAL 
LINE TO BACK OF GOAL NET 
3 M.BETWEEN GOAL POSTS 


NE 


j- 30-M.MAXIMUM LENGTH, 20-M. MINIMUM LENGTH; FIELD OF PLAY 
INTERNATIONAL WATER POLO POOL DIMENSIONS FOR MEN (see TEXT) 


mum length of the area of play is 30 m. (32.8 yd.), the minimum 
20m. (21.9 yd.). The maximum width is 20 m. For matches 
played by women, the maximum measurements are 25 by 17 m. 
(27.3 by 18.6 yd.). While the minimum depth in any part of the 
pool is 1 m, (3.3 ft.), for international matches a minimum depth 
of 18 m. (5.9 ft.) is recommended. Markers on either side of 
the pool denote the goal lines, 2-m. (2.2-yd.) and 4-m. (4.3-yd.) 
lines, and the half-distance line. Each side consists of seven 
players, together with four substitutes. Officials are a referee (in 
complete charge), a timekeeper, and two goal judges. 
To begin play at the start of each period, all the players must 
lake positions at their own goal lines, spaced about one metre 
apart. When all is ready, the referee blows his whistle, tosses the 
ball (leather covered, or rubber, round and fully inflated) into the 
Centre of the field of play, the teams race for possession, and the 
game is on. A goal is scored by the ball's passing wholly over the 
goal line (which is a minimum of 30 cm. [0.98 ft.] from the back of 
the goal net) and between the goal posts and under the crossbar. 
The inner side of the goal posts are 3 m. (9.8 ft.) apart, and the 
Per side of the crossbar is .9 m. (2.9 ft.) above the water surface 
(t m the water is 1.5 m. (4.9 ft.) or more in depth, and 2.4 m, 
p M from the bottom of the pool when the depth of water is 
dS an L$ m. When the ball passes over the goal line outside 
DN i goal posts, having been last touched by an attacking player, 
m ron is awarded to the defending goalkeeper, to be taken 
tumst € goal line between the goal posts. When in similar cir- 
n fre d een the ball has been last touched by a defending player, 
hii omer throw is awarded to a player of the attacking team, 
qiie aken from the 2-m. mark on the side that the ball went 
s ei the case of a minor foul, a member of the opposing team 
lle fou ed a free throw, or unobstructed pass, from the point of 
isa free or he may dribble the ball, The penalty for a major foul 
Usual! a throw, and the offending player is ordered from the water, 
ire A Until a goal is scored, but he can be removed for the en- 
throw in A foul within the 4-m. (4.3-yd.) line incurs a penalty 
the ae goal from any point on that line, and the removal of 
‘ournam, Sniftom, the water. Goals count one point, and in most 
T mor ents the winner is decided by goal averages whenever two 
Won oy e teams are tied in the number of points earned by games 
T drawn 
des in the game increased with international competition. 
the neti States its rise to prominence was phenomenal on 
Sewhers Coast, where all colleges and athletic clubs have beams: 
ork, Chi Several old-established athletic clubs (e.g. in New 
in-Aniesi oo and St. Louis) are active in annual national and 
RR Olympic, and other international tournaments. | 
‘amental change in the rules was made after the Olympic 
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Games of 1948, when the old rule whereby a player was not al- 
lowed to move while the ball was out of play was changed to per- 
mit free swimming at all times, and further revision in 1961 per- 
mitted the use of substitute players and divided the game into four 
5-min. periods of play, separated by 2-min. rests (formerly two 
7-min, halves, with one 3-min. rest). These revisions cut down 
stoppages and quickened the pace of the game. 

After the 1964 Olympic Games a further change was instituted, 
by which the goalkeeper becomes mobile within his own half of 
the playing area, though he must still not throw the ball over the 
half-distance line, or go (or touch the ball) outside his own half 
of the field of play. 

See Rules of Water Polo, issued by the International Water Polo 
Board. (C. W. Pr.) 

WATERPOWER: see Exectric Power: Generation; Twat 
Power; TURBINE. 

WATERS, TERRITORIAL, in international law are gen- 
erally defined as that area of the sea immediately adjacent to the 
shores of a state that is subject to the territorial jurisdiction of 
that state. Territorial waters in this sense, sometimes called the 
territorial sèa or the marginal belt, are thus to be distinguished on 
the one hand from the high seas, which are common to all nations, 
and on the other from inland waters, such as lakes wholly sur- 
rounded by the national territory or certain bays and estuaries 
penetrating into the land. 

Historically, the concept of territorial waters originated in the 
controversy over the status of the sea that was conspicuous during 
the formative period of modern international law in the 17th cen- 
tury. One point of view, that large areas of the open sea might 
rightfully be subject to the dominion of a single state, received its 
most effective exposition in the Mare clausum (published in 1635) 
of the English writer John Selden. The contrary doctrine, that 
the sea by its nature must be free to all, was upheld most notably 
in the Mare liberum (1609) and De jure belli ac pacis (1625) of 
the Dutch publicist Hugo Grotius. The Grotian view was eventu- 
ally to prevail, but Grotius himself recognized that, as a practical 
matter, a coastal state needed to exercise some jurisdiction in the 
waters adjacent to its shores. In 1702 another Dutch jurist, Cor- 
nelis van Bynkershoek, gave classic form to a solution foreshad- 
owed somewhat earlier: that the jurisdiction of a coastal state 
should extend seaward as far as the effective range of land-based 
weapons. Toward the end of the 18th century some effort was 
made to define this range in terms of a fixed distance, and it was 
at this time that a three-mile limit was first mentioned, apparently 
without much expert knowledge of the limited range of contempo- 
rary guns, The Italians Ferdinando Galiani (1782) and Domenico 
Azuni (1795) were among the first to suggest this distance; and 
in 1793 the United States adopted three miles as the limit of its 
jurisdiction for neutrality purposes. During the 19th century 
many other maritime states came to recognize the same limit, but 
it never won such universal acceptance as to become an undis- 
puted rule of international law. 

In the course of this historical development it became settled 
law that the belt of territorial waters, together with the seabed 
and subsoil beneath it and the airspace above, is under the sov- 
ereignty of the coastal state and not merely an area of the high 
seas in which the coastal state enjoys special jurisdictional rights. 
This sovereignty is qualified only by a right of innocent passagé 
for merchant vessels of other nations and in time of peace for war- 
ships as well. The coastal state may require foreign vessels to 
comply with reasonable navigation and police regulations during 
passage; and to a limited degree it may interdict passage through 
particular areas for defense or security reasons, provided that no 
important international sea routes are thereby interfered with. 
The right of innocent passage does not apply to submerged sub- 
marines or to aircraft nor does it include a right to fish. 

On other problems connected with territorial waters a diversity 
of state practice prevented the development of a uniform rule of 
law. Thus, on the width of the belt there has been no universal 
agreement except that every state is entitled to a minimum of 3 
nautical miles (one marine league or 3.45 land miles). Claims 
in excess of 12 mi. commonly meet widespread opposition from 
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other states and are probably untenable. Within these limits there 
has been considerable variation. The United States during most 
of its history has adhered to the 3-mi. limit in its own practice and 
has generally declined to accept more extensive claims by other 
states; this limit has received judicial recognition in many cases, 
notably by the Supreme Court in Cunard v. Mellon, 262 U.S. 100 
(1923) and United States v. California, 332 U.S. 19 (1947). A 
similar position has been taken by Great Britain since the 19th 
century. Other states that have adopted the 3-mi. standard for 
most purposes include Australia, Belgium, Brazil, France, Japan, 
and the Netherlands. On the other hand, the Scandinavian coun- 
tries (except Denmark) have long claimed a 4-mi. limit; Greece, 
India, Italy, Spain, Yugoslavia, and other states claim 6 mi.; 
Mexico, 9 mi.; Albania, 10 mi.; and Ethiopia, Iran, Indonesia, the 
U.S.S.R., the United Arab Republic, Venezuela, and several other 
states, 12 mi. Still others, including many of the newer nations, 
have taken no definitive stand. 

Other important points on which no agreed view existed prior 
to 1958 were the determination of the base line from which the 
belt should be measured and the treatment of bays. There was 
substantial accord that off simple coasts the base line should be 
the low-tide mark along the shore, together with an artificial line 
across such bays and inlets as were inland waters; but there was 
a wide difference of opinion over the definition of such bays. With 
heavily indented coasts and those having many off-lying islands, 
the problem became more complex: in such cases some states 
resorted to artificial straight lines connecting specified points along 
the coast and islands. Norway’s adoption of such a method off 
its rugged northern coast was upheld by the International Court 
of Justice in the Anglo-Norwegian fisheries case in 1951 (I.C.J. 
Reports, 1951, p. 116), in which the court said that the method 
was proper if applied reasonably and in accord with the general 
trend of the coast. 

Bays, gulfs, and estuaries are undoubtedly inland waters land- 
ward of the point (whether at or within the entrance) where they 
first narrow to six miles in width. For convenience, however, 
many nations adhering to the three-mile limit have long recog- 
nized a ten-mile width as the point at which a bay became inland 
waters. States claiming more than a three-mile belt have generally 
increased proportionately their claims to bays, and some have 
sought to declare all bays along their coasts to be inland waters 
regardless of size. Claims to particular bays of large dimensions 
are sometimes justified on the grounds of prescriptive rights ac- 
quired through long exercise of exclusive control (the so-called 
historic bays doctrine), 

Distinct from territorial waters proper are zones in the adjacent 
high seas in which coastal states claim no territorial rights but as- 
sert limited jurisdiction for one or more special purposes. These 
contiguous zones of 6 to 12 mi. beyond territorial waters are most 
commonly claimed for the enforcement of customs and sanitary 
regulations, but in some instances they may be established for 
fishery protection or for security purposes. Also distinct from 
territorial waters are the claims made after 1945 by many states to 
the continental shelf off their shores, in or on which potentially 
valuable resources might exist. Such claims met with little objec- 
tion from other states when confined to the shelf itself, without 
affecting the status as high seas of the waters above; but actions 
by some states, e.g., Chile and Peru, that asserted jurisdiction over 
waters as well as shelf for as much as 200 mi. offshore evoked wide 
protest as amounting to unacceptable extensions of territorial 
waters. 

Efforts to codify the international law relating to territorial 
waters and to give greater precision to its content began in the 
late 19th century and continued persistently but unsuccessfully 
through the Conference on the Codification of International Law 
held under League of Nations auspices at The Hague in 1930. 

After World War II the United Nations International Law Com- 
mission took up the topic and completed in 1956 a set of 73 draft 
articles on the law of the sea in general, of which 25 dealt with the 
territorial sea. At a UN Conference on the Law of the Sea held at 
Geneva in 1958 and attended by 86 nations, these articles were re- 


worked into four major conventions, one of which concerned the 
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territorial sea and contiguous zone. This instrument, dateq m 
29, 1958, is of great significance as a statement of the consens 
on many points reached at the conference. 

The 1958 convention reaffirmed the accepted principles tuy | 
above regarding the legal nature of the territorial sea and the 
of innocent passage. Subject to the exception for heavily inde 
coasts approved by the International Court in the fisheries cis. 
it set the base line at the low-tide mark, It adopted a geomet 
definition of a bay and fixed as the maximum outer limit of inka 
waters in such a bay the point at which from the seaward side i 
first narrows to 24 mi. The convention further recognized thy 
legitimacy for certain purposes of contiguous zones extending ny. 
more than 12 mi. from the base line, necessarily implying therdy 
that states claiming a 12-mi. territorial belt were entitled tom 
contiguous zone in addition. On the proper width of the tei 
sea the instrument was silent because of the conference's inability 
to reach agreement on this problem, At a second conference hel 
in Geneva in 1960, primarily to resolve this point, agreement agin 
proved impossible. At that time a U.S.-Canadian proposal firi 
6-mi. width, plus a 6-mi. contiguous zone for fishery control, va 
support from 54 states, one less than the two-thirds majority e 
quired for adoption; 28 states that in general favoured a 12m, 
limit, led by the U.S.S.R., were opposed. After the vote the US 
made it clear that the compromise proposal having been rejected, 
it. would maintain its traditional adherence to the 3-mi. limit, 

Brorrocrapuy.—P. C. Jessup, Law of Territorial Waters and Mor. 
time Jurisdiction (1927); Gilbert Gidel, Le Droit international publi 
de la mer, 3 vol. (1932-34) ; United Nations Legislative Series, Law 
and Regulations on the Regime of the Territorial Sea (1951); Unitel 
Nations Conference on Law of Sea, 1958, Oficial Records, 7 vol, espt 
cially vol. 1, 2, 3; text of 1958 convention in 4 merican Journal of Intr 
national Law, vol. 52, pp. 834-842 (1958) ; H. A. Smith, The Law ond 
Custom of the Sea, 3rd ed. (1959); A. H. Dean, “The Second Gent 
Conference on the Law of the Sea,” American Journal of Internal 
Law, vol. 54, pp. 751-789 (1960). (R.Y. 


WATERSHED: see DRAINAGE BASIN. 
WATER SKIING. In this sport the thrill of speed cn w 
savoured without the usually accompanying danger. Since its 
ception in France in the 1920s, the growing popularity of walt 
skiing, especially after World War IT, has paralleled that of mot 
boating. . Mi 
Skis.— Typical, all-purpose skis are of solid or laminated 
64 in. wide and 5 ft. 9 in. (163 cm. by 1} m.) long, with aw 
stabilizing fin on the bottom near the heel. Tight-fitting a 
foot bindings stretch in case of a fall, releasing the skiers 
without injury. The skier holds onto a wooden handle attach 
a 75-ft. (23 m.) towline, often of nylon, to a motorboat. 
from 15 to 35 mph (24 to 56 km. per hr.) are used. T 
Water Ski Events.—In 1939 Dan Hains founded the A 
Water Ski Association and categorized the sport into um 
slalom, and jumping events. Since then annual national an b 
national open competitions have been held in these events, j 
during the war years. World championships were institute 
1949. aaa 
For trick riding, typical skis are 43 ft. long and 8 in. s. il 
20 cm.) wide and have no fins, permitting them to be used n adi 
ing from frontward to backward and completely around W i 
ing. This phase of skiing is characterized by different rr 
numbers of turn-arounds on one or two skis on the ber 
air, and on the jumping ramp. Speeds of around 18 mph ft 
per hr.) are generally used, and special tow bars with me 
holding the line with the foot are employed. jill 
Slalom competition is held in a course consisting of z t 
array of buoys through which the skier must negotiate 2 ht)! 
path at increasingly higher speeds (up to 34 mph [ 55 kin. Lae 1 
For this, many skiers use a single ski tapered in the ae 
large metal fin and bindings for both feet. Others Use two uni 
tional skis fitted with larger metal fins to facilitate sharp to 
This phase of the sport accentuates precise timing, & ility 
sharply, and skill in crossing the boat's wake. 
Jumping for distance is done with heavy, conven 
ona 24 ft. (7.3 m.)-long waxed wood-surfaced ramp- 
tance the skier cuts sharply across the boat’s wake an 
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SLALOM WATER SKIING ON A SINGLE SKI 


ramp as he swings far out to the side. From a 6-ft. ramp height 
and 35 mph boat speed, jumps of up to 150 ft. (46 m.) have been 
attained, Ladies and junior competitors jump at ramp height of 
3 ít. at speeds up to 28 mph, reaching over 100 ft. (30.5 m.). 

In ski races boats with skiers in tow compete at speeds up to 
70 mph (113 km. per hr.). If a skier falls during a race, the boat 
may circle to pick him up again and resume; but the skier may 
not touch the boat. A speed of 117 mph (188 km. per hr.) was re- 
corded in tests at the Marine Stadium, Long Beach, Calif., in 1964. 

(J. AN.) 

WATER SUPPLY AND PURIFICATION. Water sup- 
plies, no matter how large or small, consist of a source, a means 
of conveyance from the source to the site of the consumers, and a 
means of distribution. A supply for a farm, for example, may 
comprise a spring on a hillside above the house, a pipe carrying 
the water by gravity to the premises, and a system of pipes de- 
livering the water to the dwelling and other farm buildings. If the 
Source is a well, a pump may be used to lift the water from the 
well and deliver it through the supply pipe under pressure. 

To give an example at the other extreme of size, in the Catskill 
Water supply of New York City, water is collected from the uplands 
of the Esopus and Schoharie watersheds; uniformity of supply is 
assured by storing wet-weather runoff in two great reservoirs cre- 
ated by high masonry dams thrown across Esopus Creek and the 
Schoharie River; the water is transported in an aqueduct that tra- 
Verses more than 200 mi. of varying landscape to the Kensico Res- 
etvoir, not far from the city; and the water is fed into the city 
through a tunnel in the rock of Manhattan Island, distributed into 
Street mains from shafts rising from the tunnel, and shared with 
the other boroughs of the city through great mains, one of which 
posses the Narrows as a flexibly jointed pipe to reach Silver Hill 
wae the service reservoir for the distribution system of 
ry Island, Individual premises in New York tap the street 
if Ys through service connections, The connections supply water 
aes within the buildings either directly or, in the case of sky- 

hel With the help of pumps and water tanks. 

Pint ach of Supply.—Regional hydrology. geology. and topog- 
ee etermine whether the water is best taken from a lake, 
wd or underground aquifer, or, lacking a freshwater supply, 
M the e sea, Some communities have a large source of supply 
"8 ir own doorsteps, as do the cities on the Great Lakes of the 
P on the large river systems that drain the North (rael 
ki m continents, Communities may seek their i e 3 
m Mags at no great distance and, as in the case of a part o 
Which He, of London, even from the geological Eden E 
ably sit € cities themselves rest. On the other hand, less favou 
uated communities, like those of southern California, may 


ave t, 

Upla tap a source hundreds of miles away. 3 
becaus n Sources are often superior to nearby lakes and rivers 
Upl € their watersheds are sparsely inhabited. At the same time, 

Pland so 


ta Urces, such as the Catskill supply of New York City, may 
Pred at such elevation that their waters can be transmitted 
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to communities and distributed within them by gravity; i.e., with- 
out pumping. Power has become so widely available and relatively 
so cheap, however, that the search for a gravity supply is no longer 
so important as it once was. Means for water purification, further- 
more, have been elaborated to such degree that pristinely pure 
waters need no longer be sought for their own sake. Nevertheless, 
there is general agreement among those concerned with conserving 
natural resources and protecting the public health that available 
water supplies should be kept as pure as possible and that the high- 
est use of good water is to slake man’s thirst. There is agreement, 
too, that growing competition for water requires that, wherever 
possible, water supply to communities should be fitted into re- 
gional multiple-purpose developments of available water resources. 

Classification of Sources.—A classification of water sources in- 
cludes: (1) rainwater from roofs stored in cisterns for small in- 
dividual supplies or collected from prepared catchment areas called 
catches and stored in reservoirs for larger communal supplies; (2) 
surface water from streams, natural ponds, and lakes of such size 
and replenishment that needed water can be withdrawn from them 
either continuously without major storage facilities or intermit- 
tently, seasonally, or selectively in the presence of adequate storage 
basins or reservoirs; (3) surface water from streams with insuffi- 
cient dry-weather flow but adequate annual discharge made avail- 
able by impounding wet-weather flows in storage reservoirs behind 
dams constructed across the stream valley; (4) ground water from 
natural springs and from wells, infiltration galleries, basins, or 
cribs penetrating to or lying within existing aquifers; (5) natural 
ground-water flows augmented by spreading waters from another 
source, such as a river, on the surface of the gathering ground 
whence it seeps into the soil, or by diffusing it into the ground 
through basins, ditches, galleries, or wells; and (6) brackish or 
salt water freed from salinity by evaporation or by ion exchange, 
chemical precipitation, or electrochemical processes. 

Surface Waters.—For the collection of surface waters, intake 
towers are placed near the shore or at some distance from it in 
order to reach suitable depths or clean water, as in the Great 
Lakes. These vertical structures are usually provided with inlets 
at different depths so that water of the most suitable quality and 
temperature may be withdrawn. The water collected is led to 
pumping stations on the shore through pipes or tunnels. 

Ground Waters.—Wells may be shallow or deep. Depending 
upon their size and depth, they may be dug by hand or machinery, 
driven into the soil as pipes under hammer blows, sunk as pipes 
with the aid of water jets, bored by simple augers or rotary ma- 
chinery, or drilled into rock. Water enters the well pipe or casing 
through perforations forming a strainer. Dug and bored wells are 
lined with suitable materials that include concrete and steel. Wells 
drilled in rock may be left unlined. Well strainers placed in over- 
sized bore holes are surrounded with gravel in order to increase the 
yield of the well. A ten-foot depth of watertight lining below the 
ground surface will usually prevent pollution by surface seepage. 
(See WELL.) 

Infiltration galleries are horizontal collecting units constructed 
within deep ditches or driven through the ground as tunnels below 
the ground-water level. They frequently parallel watercourses 
in order to intercept the ground-water flow streaming to them 
and sometimes, too, in order to capture seepage flow from the 
watercourse. However, they may be blanked off against taking 
in river seepage if this water is unsatisfactory. In suitable forma- 
tions, horizontally radiating collecting pipes may be forced into 
the ground from a central well shaft to extend the collection area 
of the well. Aquifers or water-bearing strata that lie below a 
confining layer of impervious material will yield water under pres- 
sure, in some cases sufficiently great to reach the ground surface 
as flowing wells. All such aquifers are described as producing ar- 
tesian (named after the province of Artois, France) water, Fresh 
water can be withdrawn from suitable aquifers in contact with the 
sea to depths equaling approximately 40 times the height of the 
ground-water table above sea level, provided the rate of with- 
drawing fresh water does not exceed the rate of recharge from 
rainfall or other freshwater sources. Much coastal intrusion of 
seawater into water-supply aquifers has been caused by over- 
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pumping. To oppose this encroachment on a needed resource, 
freshwater barriers have been created, in southern California, for 
example, by the construction of lines of recharge wells and gal- 
leries that parallel the shore. Through these, surface or reclaimed 
water is diffused into the soil. 

Although ground water is the most common source of both pub- 
lic and private supplies in the U.S., the number of people provided 
with water from municipal surface sources in the 1960s was about 
three times that receiving ground water. In other parts of the 
world, too, expanding industry and population growth were gen- 
erally making for wider adoption of surface-water sources. (See 
Grounp WaTER:) 

Saline Waters.—The waters of the oceans and of some inland 
seas and underground aquifers are highly mineralized; they hold 
in solution many elements that are left behind as salts when the 
water molecules themselves are evaporated. Consequently, these 
waters are called mineralized waters; brackish waters; salt, saline, 
or seawaters; and brines, more or less in order of the increasing 
concentration of the dissolved solids they contain, The solids are 
normally derived from the dissolving of simple inorganic substances 
in the earth’s crust, such as sodium and potassium carbonate, 
chloride, and sulfate, and calcium and magnesium bicarbonate, 
chloride, and sulfate. In dilute aqueous solutions, these com- 
pounds are dissociated and appear as ions of sodium, potassium, 
calcium, and magnesium, and as carbonate, bicarbonate, chloride, 
and sulfate ions. 

Some mineralized waters are marketed as table waters because 
they are sparklingly clear and pleasant to the taste; others contain 
small amounts of substances of possible medicinal value and are 
so labeled. There is no general agreement on how salty a water 
must be in order to be described as brackish or saline. As a rule, 
seawater has between 33,000 and 36,000 mg. per litre of dissolved 
solids, though the salt burden of the Dead Sea and Great Salt Lake 
is many times greater. For drinking waters, limits are set on 

the concentration of the various ions either in relation to un- 
pleasant tastes or in relation to unwanted, often cathartic, effects, 
Upper limits fixed by the U.S. Public Health Service, for instance, 
are 250 mg. per litre for the chloride ion (taste) and half this 
concentration for the magnesium ion (cathartic). Total solids are 
limited to twice the chloride concentration, but this may be doubled 
when water of better quality is not obtainable. 

Quality of Water—Desirable Qualities.—Whether water sup- 
plies need to be purified or treated in some manner and to what 
degree depends upon their quality at the source and the demands 
of the community, Ordinarily the water should be safe to drink; 
attractive in appearance, taste, and odour; and usable for a variety 
of household and industrial purposes. The community may de- 
mand further that the water be noncorrosive to metals and contain 
enough fluoride to satisfy the physiological needs of children for 
good dental health. 

The waters from some surface and ground sources are satisfac- 
tory for all ordinary uses. They need no purification, but they 
may be chlorinated as a precaution against chance contamination. 
Other raw waters contain objectionable substances in varying de- 
grees that must be removed, reduced to tolerable limits, destroyed, 
or otherwise changed in character to the point of acceptability. 
Impurities are acquired in the passage of water through the at- 
mosphere, over the earth's surface, or through the pores and chan- 
nels of the ground. Impurities that cause pollution originate prin- 
cipally from the uses man makes of water, in particular from the 
waste waters that are discharged into natural watercourses. Water 
can acquire some impurities also within the water-supply system. 
Among them are corrosion products of lead, zinc, copper, and iron. 
There are opportunities, too, for the contamination of the com- 

munal supply through cross-connection with public or private in- 
dustrial supplies or through backflow in domestic and industrial 
plumbing systems. (See also POLLUTION, ENVIRONMENTAL). 

Important among the impurities of water are: (1) disease-pro- 

ducing organisms of enteric (intestinal) origin; (2) toxic sub- 
stances, which are most frequently derived from industrial wastes 
but, in the case of lead, also can come from the lead or lead lining 


of old-fashioned water pipes; (3) colour, usually flushed from 
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overflowing swamps; (4) turbidity, generally carried into suspe 
sion by the erosion of clay deposits; (5) organic materials that E 
duce odours and tastes upon decomposition; (6) carbon doni 
which enables water to take calcium, magnesium, and, in certan 
instances, lead into solution; (7) iron and manganese, which a 
taken into solution in the absence of dissolved oxygen; and (i) 
algae, which release characteristic odours and tastes, 

Waterborne diseases include typhoid fever, cholera, baci 
dysentery, amoebic dysentery, infectious hepatitis, and schistosp 
miasis and a number of other diseases caused by parasitic worms 
Apart from certain toxic heavy metals, nitrate (NOs) is of some 
interest because it is toxic to infants, in whom it causes methemp. 
globinemia or the blood changes and cyanoses otherwise asp 
ciated with nitrite (NOs) poisoning. Colour, turbidity, odow, 
or taste, in high concentrations, can make water unattractive 
unpalatable. Calcium and magnesium are the principal caua 
of hardness, Magnesium, furthermore, is laxative in high cm. 
centrations. Iron and manganese form, respectively, red and 
black precipitates when the water in which they are dissolved 
comes into contact with air. They also give water a metallic 
taste. (See also GEOLOGY: Erosion by Ground Water; Hyori 
ocy: Ground Water.) 

Prescribed Qualities —The U.S. Public Health Service promi. 
gates standards of water quality Írom.time to time in connection 
with its responsibility as the agency concerned with water sup 
plied by common carriers, and these standards are widely accepted 
by other governmental bodies in that country, There are m 
standards of like scope and purpose in the United Kingdom, bit 
the World Health Organization (WHO) has proposed intem 
tional standards for drinking water. In reference to chemial 
and physical quality, the WHO suggests permissible lévels andi 
dicates the magnitude of excessive amounts. The standards fir 
bacteriological quality require, with some qualifications, that in 
90% of the samples examined throughout the year the statisti 
average number of coliform bacteria shall be less than 1 per lll 
ml. (millilitres) in treated waters and less than 10 per 100 in ur 
treated waters. The U.S. Public Health Service has the singt 
standard of less than 1 coliform organism per 100 ml, for 
untreated and treated supplies. i 

The coliform standard of water safety rests on the following 
facts: (1) Many members of the coliform group of bacteria hait 
their origin in the intestines of man. (2) Billions of the colifort 
organisms are excreted daily by man. (3) They are as hardy tt 
more so than typhoid, cholera, and dysentery bacteria. 
normally occur in a given population in far greater numbers 
do the disease-producing bacteria and amoebic cysts. Numerica 
therefore, both the U.S. and international standards imply a lit 
mendous dilution or a high natural death rate, or both, of possi 
dangerous bacteria within the water source or, otherwise, 
equivalent removal or destruction by purification. Unfortunate’ 
the numerical presence in water of the virus of infectious hep" d 
and its death rate, removal, and destruction are, as yet; poorly 
fined. (See also BACTERIA.) mn 

U.S. and international committees have set the permissible : 
of radioactivity of public water supplies at 1077 microcurits i 
millilitre for unknown mixtures of isotopes and at one-tenth 
amount when large population groups are exposed. Prescribed" 
are permissible limits for specific isotopes, though. these yam " 
cording to the isotope. Radioactive contamination originalis 
fallout, the use of isotopes in medical therapy and research 
waste waters from nuclear power plants. se ati 

Because they narrow the required capacity range, puri 
or treatment plants are usually inserted in the water-supply " 
plex at or near the source. The sequence of engineering Ms 
a public water-supply systern usually is as follows: (1) the cy 
tion works at or forming the source; (2) the purificati 
ment works; (3) the transmission conduits or aqueduct; 
the distribution system, including service reservoirs. 

Purification and Treatment.—Historically, the í vil 
of water began well in advance of the discovery of the role ? " d 
in the transmission of enteric diseases or the germ m 
disease itself. Noteworthy facts related to modern pra? 
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(1) that James Simpson built the first water-filtration plant for 
the purification of Thames River water in 1829; (2) that John 
Snow gave epidemiological proof that the London cholera epidemic 
of 1854 was traceable to water drawn from the Broad Street well 
(or pump, as it was called) ; and (3) that the city of Altona, Ger., 
which took its raw water from the Elbe River, was protected by its 
filters against the cholera epidemic of 1892 that ravaged the neigh- 
pouring upstream city of Hamburg, which used unfiltered Elbe 
River water. 

Opposing the degradation of water by pollution are certain nat- 
ural purifying forces. Among them in surface waters are sunlight, 
which speeds the destruction of disease-producing organisms and 
bleaches colour; time, which causes pathogens to become devital- 
ized and to die and organic matter to decompose and be stabilized; 
and sedimentation, which allows material held in suspension to set- 
tle out in quiescent river reaches, ponds, lakes, and reservoirs. In 
ground waters, natural filtration is the most potent purifying force. 
However, crevices, large pore spaces, and solution passage occur in 
some geological formations. In these, little if any purification 
takes place. The hygienic quality of waters from such sources is, 
therefore, always suspect. 

There are three general categories of water-purification works: 
filtration plants, iron-removal plants, and softening plants. 

Filtration. —In the course of their history, filtration plants have 
been constructed in two forms: as slow filters and as rapid filters. 
The older slow filtration plants have generally consisted of large 
beds of relatively fine sand of moderate depth through which the 
water seeps downward into a system of underdrains. Most of the 
suspended impurities are removed in the top inch or two of the 
sand. 

After operating for a month or so at a rate of downward flow 
of about 5 in. per hr., the resistance to further passage of water 
becomes so great that the top layer of sand must be removed or 
washed in place, Removed sand is cleaned at convenient times, 
and the bed is resanded when it has been reduced in depth from 
about 42 in. to not less than 24 in. ' For waters that are relatively 
free from turbidity and not too heavily polluted, filter performance 
is excellent. The effluent is clear and largely free of bacteria; the 
filter, however, will remove only about one-third of the colour. In 
modern practice the effluent is chlorinated for safety. 

In England, waters not suited for direct filtration have been 
strained through rapid filters or rotary drums covered with fine 
metal screens, called microstrainers, in order to reduce their con- 
tent of clogging substances, Both turbidity and algae are removed 
by rapid filters, algae alone by » : 
microstrainers, 

In the newer rapid filtration 
Works, the water is treated with 
^ coagulant, such as aluminum 
Sulfate, ferric chloride, or ferric 
sulfate. Flocculent precipitates 
are formed with the aid of stir- 
ning devices and carry down most 
the suspended matter during 
m more or less quiescent flow of 

treated water through sedi- 
mentation basins. The settled 
Ms is filtered through a group 
small beds of relatively coarse 
porte sand at rates of 192 
sat In. per hr. (2 to 3 gal. per 
^ per min, ‘The filtering 
m is about 30 in. deep, is 
Yun as a unit either by back- 
aloha Hs {upward-fiowing water) 
by thick y air agitation followed 
er is eng The filtered wa- 
Bom Isinfected with chlorine. 
chloris EARD waters may be 
tration, ron before and after 
bbs ad odours and tastes 
adsorbed on activated 
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carbon or destroyed by high doses of chlorine or chlorine dioxide 
before filtration, In these ways a clear, colourless, palatable, and 
safe water may be produced. 

Iron and Manganese Removal.—Because iron and manganese 
are held in solution in water only in the absence of oxygen, their 
removal is generally accomplished by aerating the water to oxidize 
them to the insoluble state and by removing the resulting precipi- 
tates in slow or rapid filters. These metallic impurities are elimi- 
nated also by contact oxidation in beds of treated zeolite that are 
regenerated with potassium permanganate. Zeolites are natural 
or synthetic insoluble sodium-aluminum silicates. For iron and 
manganese removal, they are pretreated with manganous sulfate 
and potassium permanganate. (See also Ion EXCHANGE: Appli- 
cations.) 

Softening.—Hard waters are softened either by the addition of 
precipitating chemicals or by passage through beds of ion-exchange 
media. Useful chemicals are lime for bicarbonate hardness and 
soda ash for chloride and sulfate hardness. Ion exchangers are 
beds of zeolites, carbonaceous materials, or resinous substances. 
Depending upon their nature and that of the ions exchanged, the 
beds are regenerated with salt, acid, soda ash, or caustic soda. 

By the proper selection and protection of water sources and by 
rigorous treatment of the available waters, some countries have 
been able to wipe out epidemics of waterborne disease, To give 
but a single example, deaths from typhoid fever in Toronto, Ont., 
were 93.1 per 100,000 population in 1890, 43 in 1910, and O in 1945 
and later. However, in many parts of the world, waterborne dis- 
eases remain among the leading causes of illness and death because 
sanitation in general and water supply and purification in particular 
lag behind attainable standards. 

Desalinization.—There are, in essence, two ways for converting 
salt water into fresh water: withdrawal of water and withdrawal 
of salt. In practice, water is ordinarily extracted by thermal sepa- 
ration, and salt by electrodialysis. 

Thermal separation processes are normally of two kinds: (1) 
distillation, or evaporation, requiring an energy input in the form 
of heat of about 1,000 BTU per pound of water evaporated; and 
(2) freezing, or fusion, requiring only about one-seventh of this 
energy input per pound of water. In distillation, the water vapour 
must be condensed by cooling; in freezing, the ice crystals must be 
washed free of salt and melted. 

Distillation of salt water is a long-established practice on ship- 
board, where low-pressure or waste steam has been used for this 
purpose. Several land-based stills have been built in arid regions, 
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such as Kuwait, where local petroleum deposits provide a cheap 
source of fuel. However, their total water output is not much 
more than that of a single, fairly large municipal waterworks plant. 
Because of high energy input and low efficiency of heat use, the 
principal efforts for cost reduction have been directed toward bet- 
ter utilization of energy. 

Heat is conserved in a number of ways: outflowing distillate 
is led through a heat exchanger in countercurrent flow to raise 
the temperature of the incoming seawater; the pressure in evapo- 
rating vessels is lowered to promote evaporation at temperatures 
below 212° F (100° C); or the energy content of water vapour is 
raised by compression. These methods are applied singly or in 
various combinations. In countercurrent heat exchange, the heat- 
ing fluid moves in a direction opposite to that of the fluid to be 
heated. In this way the most effective temperature gradient and 
energy transfer are created between the two fluids. 

At Freeport, Tex., a demonstration multieffect plant of the U.S. 
Office of Saline Water, Department of the Interior, distills sea- 
water in four stages. When the plant is in operation, the out- 
going fresh water preheats the incoming seawater, which is then 
directed into long vertical tubes within the shell of the first-effect 
evaporator. There it is boiled by steam previously generated. The 
vapour portion of the boiling seawater is then passed into the shell 
of the second-effect evaporator, while the liquid portion passes into 
the tubes of this evaporator; under reduced pressure, the vapour 
condenses, releasing heat to boil the liquid portion. The condensed 
liquid forms the freshwater output, and the cycle is repeated for 
the remaining vapour and boiling liquid. 

In vapour-compression units, the vapour released at the surface 
of boiling seawater is drawn off, compressed, and recycled. Com- 
pression acts as an external energy input, increasing the tempera- 
ture of the vapour enough to raise the temperature of the incoming 
seawater to its boiling point. The compressed vapour then con- 
denses and becomes product water. 

Desalting water by freezing takes place at low temperatures 
and near-atmospheric pressure, and it requires less energy than 
distillation and is less troublesome in terms of scaling, corrosion, 
and construction materials. However, some of the fresh water 
produced is lost in the process of washing the ice crystals free of 
salt. 

In freezing processes that include solvent extraction, ice, brine, 
and water vapour are formed when seawater is sprayed into a 

freezing unit. The water vapour released from the spray is ab- 
sorbed in a recycling, strongly hygroscopic chemical solution. One 
such solution is formed by lithium bromide; it can be greatly di- 
luted by the absorbed vapour before it loses its efficacy. The 
diluted chemical solution is reconcentrated by heat, the water 
vapour driven off being condensed and used for washing the ice 
in countercurrent flow. The washed ice is melted by recycled 
fresh water. The resulting volumes of fresh water are put to use 
in three ways: one stream takes up the heat of absorption of the 
recycling chemical solution and flows back to the melting tank; 
a second stream washes the ice that has been separated from the 
brine; and a third stream becomes product water after it has been 
cooled by warming the incoming seawater. 

In freezing by gas hydrates, the seawater is frozen by evapora- 
tion of a water-insoluble gaseous refrigerant that is recompressed 
to liquid form to melt the washed ice and subsequently recovered. 
During evaporation, butane and propane, for example, form solid 
hydrates. that will not melt appreciably while they are being 
washed free of salt. The refrigerant is recovered during decompo- 
sition of the hydrate and then recycled. 

The desalinization of water by electrodialysis, in its simplest 
form, can take place in a tank with three compartments that are 
separated by permeable membranes. The central compartment 
contains the entering saline water and communicates with one 
side compartment through a membrane that passes only positively 
charged ions (cations), such as sodium ions. With the other side 
compartment it communicates through a membrane that passes 
only negatively charged ions (anions), such as chloride ions. An 

electrical potential drives the ions from the saline water through 
the selective membranes toward their respective electrodes. The 
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saline water is thus freed of its ions, which concentrate in 
neighbouring compartments and then are withdrawn as i 
Electric current requirements are proportional to the salini d 
the incoming water. This, together with structural and end 
erating factors, limits economic success of this method to miliy 
saline waters. 

Research on other methods for purifying saline water includ 
processes that utilize ultrasonics, electromagnetism, and ultra 
frequency currents. Also under development are methods of sli 
distillation; reverse osmosis, where saline water under press 
exceeding osmotic pressure forces the fresh water on desiccans. 
and separation by thermal diffusion. The purpose of all researdi 
reclaiming salt water is to produce fresh water at the lowest pos. 
sible cost in plant investment, utilization of energy, and eficient 
operation. 

Transmission of Supply.—Conduits.—Large conduits throyh 
which water flows to the community by gravity are sometimes pa 
channels, more often cut-and-cover aqueducts, and sometimes tu. 
nels. These structures are placed on grades that, although rek 
tively flat, will overcome the frictional resistance to flow at reas. 
able velocities. Cut-and-cover aqueducts are normally constructe 
of reinforced concrete and given a horseshoe-shaped cross sectim 
for structural reasons. As their name suggests, they are bil 
partly in cut, and the earth removed is used to give them a pw- 
tective cover. Grade tunnels are generally similar in shape, Thy 
are lined with concrete unless they serve only as passageways fir 
one or more strands of pipe. Water-supply tunnels are driva 
through rock, clay, or other geological formations in much the sant 
way as vehicular and railway tunnels. Large conduits that trans 
port water under pressure are usually constructed as: (1) dira 
tunnels often driven beneath undulating terrain at considenli 
depth and of great length; (2) reinforced concrete pipe generaly 
precast and prestressed; and (3) steel pipe in longitudinally wes 
30-ft. sections joined in the field by bolted sleeves that compres 
rubber gaskets to seal the transverse joints. 

Smaller pressure conduits are usually made up of cast-iron tt 
cement-asbestos pipe. Cast-iron and steel pipes are protect 
against corrosion, internally by cement or bituminous lining 0 
by adding lime, metaphosphates, or other stabilizing chemicals W 
the water itself, and externally by bituminous paints or cloth itt 
pregnated with bituminous substances. 

Pressure lines that transmit water over long distances usuly 
are placed below the hydraulic grade line, a hypothetical Jine trace 
by the height to which water would rise from within the condi 
if free to do so. "| 

Pumping.—Water is usually lifted to desired elevations or pli 
under pressure by centrifugal or similar types of pumps. he 
are generally electrically driven, with diesel engines provi ji 
a secondary source of power where the electricity is not generi 
at the pumping station itself or where electric feeder in ; 
be supplied from more than one power source. Lake an p 
supplies that are to be purified at the source may incu " 
low-lift pumps that raise the water to the treatment som 
high-lift pumps that drive it to the community. Springs ie € 
ing artesian wells may need no pumping. From all other m i 
water sources, water must be lifted or pumped at least ji 
ground surface. Suction lifts must be kept well below ame? yi 
pressure (34 ft.). Deep-well pumps may be inserted into cin 
casing or bore hole at any desired depth, often below Mars 
1f necessary, multiple-stage units can discharge water direc 
distribution systems. Dug wells from which water is d vil 
rope and bucket are the most primitive sources of grOUP i y 
If they must serve many users, their contamination i ot 
avoided. Periodic chlorination, preferably daily, will c 
protection, If pumps are installed and the well tightly 
pollution can be reduced. LL cae te Dt 

Distribution of the Supply.—Piping.— Cast iron di m 
ferred material in most distribution systems. Pipes of ur ds 
metal are centrifugally cast in lengths up to 20 ft. an à 
eters up to 36 in. Lead and other calked joints have ig n 
seded, very largely, by bolted compression joints von ss 
gaskets, Only sizable feeder mains within the distributi 
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are normally made of steel. Fire hydrants, too, are usually cast in 
jron if they are to stand above ground; so-called flush hydrants 
provide an outlet to which a portable hydrant must be connected. 
Water mains and service pipes are laid below freezing depth; in 
the northern United States, this is about 5 ft. At least 2 ft. of 
cover is required to protect mains against street-traffic shock, 

Pressure.—Water pressures in distribution systems are held at 
about 60 Ib. per square inch (psi), even in districts where fire 
engines are capable of boosting hydrant pressures to adequate in- 
tensities, In order to assure a pressure of 75 psi for direct hy- 
drant streams, the distribution pressure must be elevated to 100 
psi or more. This makes for increased losses through leaks in 
public mains and in water systems im buildings. «Pressures in resi- 
dential areas are often only 40 psi and, sometimes, even less. 

Booster Pumps.—Hilly communities sometimes are divided into 
service zones that differ in elevation by about 100 ft. The water 
is lifted to the high-lying areas by booster pumps. Each zone may 
have its own distribution reservoir or be served from a higher- 
lying district through pressure-reducing connections, Some com- 
munities, among them Boston, New York City, and Philadelphia, 
have separate fire-supply grids in which the pressure is raised, on 
call, by pumps standing by in power stations, Many factories and 
industrial complexes are given additional fire protection by private 
fire pumps, pipe grids, yard hydrants, and sprinkler systems. When 
a fire breaks out, the pumps force water into the system from 
streams and other nearby bodies of water. Since these are often 
unsafe from a health standpoint, private systems should not be 
interconnected with municipal water mains, 

Reservoirs —Distribution or service reservoirs provide: (1) 
equalizing or operating storage; (2) fire reserve; and (3) emer- 
gency reserve. Equalizing or operating storage compensates for 
hourly and peak variations in demand; the fire reserve must be 
large enough to fight a serious conflagration; and the emergency 
reserve must be of such magnitude that reservoir inflow can be 
stopped while needed repairs are being made to supply conduits. 
In the interest of water sanitation, distribution reservoirs are 
covered wherever possible, Reservoirs that must be left open 
because of their large size are protected against surface drainage 
and human access, The water obtained from such reservoirs may 
be given secondary chlorination. 

Service reservoirs are situated at sufficiently high elevation to 
Provide water under adequate pressure. Where there is no suitable 
natural height of ground for them, they are constructed as stand- 
Pipes or elevated tanks. All of the water supplied to a given area 
May pass through its service reservoir, or this unit may float on 
the line, filling through a connecting main at times of low draft and 
emptying through it at times of high water use. 

Water-Supply Management.—Required Amounts and Ca- 
bacities —The overall needs of the average U.S. community for 
domestic, industrial, commercial, and public uses in the 1960s 
‘mounted to about 150 gal. per person daily. It is obvious that 
Water consumption depends on the nature of the community: 
tavy industrialization and prosperous residential quarters, for 
example, can increase per capita consumption. 3 

€presentative overall values for large cities in the United King- 
?m are much lower than in the U.S. The London Metropoli- 
an Water Board, for example, in the 1960s registered a consump- 
on of under 60 gal, per person daily. There, as well as in other 
eying countries of the world, however, the trend is toward higher 
A Tation, In the United States, air conditioning, wider use 
the omane household equipment, and increasing numbers of fix- 
sum A5 Well as industrial development, continued to push con- 
umption upward, 
stream, ^e yield of surface waters is estimated from coqui 
tota] 1 low or water stage by suitable statistical methods. e 
ength of surface streams in the United States is close to 
à ,000 mi., and their flow is recorded at about 10,000 sites. 
me reservoirs, depending upon stream-flow conditions 
Pa “gree of development, are economically useful when they 
regio, up to about 25% of the mean annual flow in well-watered 
ons and often more than two times the mean annual flow in 
arid regions, 
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The safe yield of ground-water supplies is determined by pump- 
ing tests. The volume of water in the interstices of the soil and 
rocks of the United States at depths less than 2,500 ft. is esti- 
mated to equal the total recharge of ground water during the last 
150 years. It is for this reason that it has been possible to over- 
pump many ground-water sources. Nevertheless, observed drops 
in ground-water levels in excess of 150 ft. between 1900 and 1950 
are a warning that overpumping cannot be long continued with 
impunity. In the London area, flowing artesian wells no longer 
exist. Owing to overpumping, mostly of privately owned wells, 
the ground-water level has sunk to as low as 250 ft. below mean 
sea level. 

The collection and transmission portions of public water supplies 
are generally dimensioned, for economic reasons, to deliver to the 
service reservoirs the maximum daily flow, or about 150% of the 
mean annual requirement. Pumping and purification works at- 
tached to these portions are given about the same capacity but 
with an allowance of one or more standby units to permit repairs 
to be made. 

The distribution system and its feeder mains must care for 
needed fire flows and coincident draft. For the protection of the 
central community against runaway conflagrations, the National 
Board of Fire Underwriters in the U.S. requires fire flows of 1,000 
gal. per min. for towns of 1,000 people, and up to 12,000 gal. 
per min. for populations of 200,000 or more, with 2,000 to 8,000 
gal. per min. for a second fire. Water must be available at these 
rates along with the coincident rate of draft for at least four hours 
in small communities and ten hours in large communities. 

The equalizing storage of distributing reservoirs usually amounts 
to about 15% of the average daily demand, but it may be as great 
as 50% when water is pumped to storage during only 12 hours of 
the day. The fire reserve depends on the rates of flow and dura- 
tion suggested by the National Board of Fire Underwriters. 
Needed emergency reserve depends greatly upon the nature of 
the supply. Though a five-day reserve at maximum flow is sug- 
gested by the National Board, this value is rarely attained. Similar 
fire-fighting requirements prevail in the United Kingdom. 

The smallest pipes included in the distribution gridiron of U.S. 
communities are six inches in diameter. In the United Kingdom 
pipes four inches or less in diameter are quite common. Distri- 
bution systems within dwellings are proportioned to meet fixture 
demands. 

Depending upon expected rates of population growth and rates 
of interest on loans, large and important components of the water- 
supply system that are not easily increased in size or duplicated 
are designed to meet estimated requirements up to 50 years in the 
future. Examples are dams, aqueducts, and tunnels, The design 
period for wells, distribution systems, and purification plants sel- 
dom exceeds 25 years. Laterals and secondary mains of distri- 
bution systems, however, are normally dimensioned to full de- 
velopment. 

Costs and Charges.—The capital invested in the public water- 
works of the U.S. in the 1960s amounted to about $116 per per- 
son served, However, the cost of reproducing these works and 
of new construction was about $330 per person served, Of the 
various components of the system, the collection and transmission 
works normally cost about 33% of the total, the distribution sys- 
tem slightly more than 50%, and the purification plant about 10%, 
the remainder being the cost of acquired real estate. There are 
wide variations from these values in individual supplies. Much 
of the investment in smaller communities is chargeable to fire pro- 
tection. 

Including interest and depreciation, as well as charges against 
operation and maintenance, water costs from $50 to $300 per 
1,000,000 gal. to collect, purify, and distribute. Common prices 
to the consumer usually range from 10 to 25 cents per 100 cu.ft. 
On a weight basis, this is generally four cents a ton or less de- 
livered to the point of use. There are a number of different 
methods of charging for water. In the United Kingdom, domestic 
water is paid for in proportion to the “rateable” or net annual 
value of the property supplied, and industrial properties are me- 
tered. Many U.S. cities are almost fully metered and charge only 
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for the water actually consumed. Others collect at a flat rate based 
either on the frontage of the premises served or the number, and 
sometimes also the kind, of fixtures installed. A single meter rate 
is applied by some communities, a sliding scale by others. The 
sliding scale reduces the unit cost above certain magnitudes. 
There may be a standby charge for the service whether water is 
drawn or not. 

In an economic sense, desalinization of water for general mu- 
nicipal uses is still in the experimental stage. Moreover, it is 
presently essential only in relatively unusual situations. Existing 
distillation plants are converting seawater into fresh water for 
$1.00 to $2.50 per 1,000 gal. The cost of pumping, distribution, 
further treatment where required, reserve storage, and research 
and development is additional and sizable. Official agencies hope 
for distillation or freezing plant costs of 20-40 cents per 1,000 gal. 
after extensive plant-scale experimentation has improved operating 
efficiencies, 

Organization and Operation.—Generally speaking, the organiza- 
tion and operation of water supplies has moved from private to 
public control, In metropolitan areas, multiple undertakings have 
been combined within single authorities. Water districts are some- 
times formed by small neighbouring communities as cooperative 
ventures. 

Not more than 15% of the community water supplies of the 
United States were in private hands in the 1960s. The private 
water companies received a return not only for water purchased by 
private consumers and public bodies but normally also a hydrant 
rental, which is paid by the community as a ready-to-serve or 
fire-protection charge. In some countries, the Philippines, for 
example, a national water authority designs, constructs, and oper- 
ates all public water supplies. 

Water mains are extended farther and farther into the country- 
side as communities spread. There comes a time, therefore, when 
rural networks can be constructed with good economy. The rural 
water supplies of the United Kingdom and the Netherlands are 
examples. 

Some communities, especially those with much industry, have 
installed dual water supplies that differ in the general accepta- 
bility but not in the safety of their product. Use of the supply 
of inferior quality is confined to suitable industrial purposes, 
sewer and street flushing, and the like; that of superior quality 
is used for drinking and the other needs of the people. The danger 
of accidentally interconnecting such supplies has kept most mu- 
nicipalities from adopting the dual scheme. 

Large communities often recruit their own engineering force to 
plan and design major additions to their works. Consultants may 
be called in only to advise on specific matters. Smaller cities 
and towns often use the services of a consultant for planning and 
designing their entire project and for supervising its construction. 
By these practices, a high degree of competence can be marshaled 
for the development of effective water schemes. 

A like degree of competence is called for in the operation of 
waterworks. Large sums of money are administered, and there are 
heavy responsibilities, both ethical and legal, for the protection of 
the community against disease and fire. Adequate maintenance of 
all parts of the system is essential to their proper functioning and 
to the conservation of water. Good records of operation require 
the inclusion of recording meters on supply mains and of water- 
level recorders on reservoirs. Leakage or waste surveys will 
identify controllable water losses, including not only undetected 
breaks in pipes but also leaky fixtures on private premises. 

See also NATURAL Resources: Water; PLUMBING: Water-Sup- 
ply Systems; and references under “Water Supply and Purifica- 
tion" in the Index. 

BisnrocnaPHy.—M. N. Baker, The Quest for Pure Water (1948); 
American Water Works Association, Water Quality and Treatment, 
2nd ed. (1950) ; Calvin V. Davis (ed.), Handbook of Applied Hydrau- 
lics, sections 19, 20, and 21, “Water Supplies,” “Water Distribution,” 
and “Water Treatment” by Thomas R. Camp, 2nd ed. (1952) ; Gordon 
M. Fair and John C. Geyer, Water Supply and Waste-Water Disposal 
(1954), Elements of Water Supply and Waste-Water Disposal (1958) ; 
Aubrey T. Hobbs (ed.), Manual of British Water Supply Practice, 3rd 
ed. (1961) ; Harold E. Babbitt and James J. Doland, Water Supply 

Engineering, 5th ed. (1955); Robert W. Abbett (ed.), American Civil 
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vol. 2, sec. 18, “Public Water Supply” by Rj " 
Hazen (1956) ; Edmund G. Wagner and Joseph N. Lanoix, Water S 

ply for Rural Areas and Small Communities (1959) ; Walter B, I; th 
bein and William G. Hoyt, Water Facts for the Nation’s Future (19. 
Abel Wolman, *Impact of Desalinization on the Water Econom: 2 
A Wal, Wks. Ass, 53:119 (1961), “The Metabolism of Cities; jjj 
Am., 213:178 (Sept. 1965). (G.M. Fa) 

WATERTOWN, a town (township) of Massachusetts, Us 
in Middlesex County, is on the Charles River about 7 mi, Wal 
Boston. Founded and incorporated in 1630 by Sir Richard Salton, 
stall and the Rev. George Phillips, it was one of the four earliest 
Massachusetts Bay settlements and the first inland farming toy, 
The name may have derived from the fact that the area was vd 
watered. Fishing in the Charles River proved of great importane 
in the early periods. For about 20 years, Watertown ranked as ty 
most populous town in the colony, but gave way to Boston, Its 
area once included Waltham (q.v.) and Weston, most of Lincoh, 
and parts of Belmont and Cambridge (g.v.). Taxation without 
representation was protested in 1632 when its townspeople refus 
to pay a tax of £60 for the purpose of erecting a stockade fort in 
Cambridge, Mass. Watertown lays claim to be the "cradle of the 
town meeting" as the first board of selectmen was elected there 
in August 1634. The town, fermenting with anti-British sentimal, 
was highly involved in the revolutionary efforts. From there Gen, 
Joseph Warren left for Bunker Hill. The provincial assembly me 
in the town from April to July 1775; the Massachusetts gener] 
court from 1775 to 1778; and the Boston town meetings during the 
siege of Boston. 

The first gristmill, built on the falls of the Charles River, ws 
constructed in the early 1630s. The second mill, a cloth fulli 
mill, was established in 1662. This early industrial developmen 
continued, becoming more varied and adapted to the demands of 
the times, especially after 1830. One of the best known plants is 
the United States Arsenal, started in 1820, Modern manufactura 
include clothing, measuring tools, heating apparatus, toys, paints, 
and rubber goods, Watertown is the location of the Perkins Ir 
stitution for the Blind (founded in Boston in 1829 and removi 
to Watertown in 1912). Pop. (township, 1960) 39,092; for com 
parative population figures see table in MassACHUSETTS: Pop 
lation. (M. E.L) 
WATERTOWN, a city of northern New York, U.S., the sel 
of Jefferson County, located on the Black River 10 mi, E of Lit 
Ontario, is a gateway to the Thousand Islands resort region Ù 
northeastern Ontario, Can., and to the St. Lawrence power à 
Founded in 1800 by New England pioneers t 


tracted to the spot by the falls in the river, Waterton T 
is 


and reti 
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trade, banking, 
region. Unlimited electric power is available. " 
manufactured products are hydraulic equipment, tool applianets 
snowplows, paper, paper products, and papermaking mac 
Points of interest are Public Square and the Roswell P. FN 
Library and Museum, containing relics of Indian life and o i 
émigrés who settled in the region after 1802. F. W. Wool 
(q.v.) lived for a time in Watertown and there conceived the! 
of the “five and ten cent store.” For comparative P) 
figures see table in New Yonk: Population. E w 
WATER TRANSPORT, INLAND. Inland wil 

may be natural rivers used for purposes of navigation, 
have been canalized, or completely artificial canals. 
can also be used for irrigation (q.v.), drainage (see LAND yin 
MATION) and water supply, and the weirs (dams) 0? ie rid 
rivers are often used to generate electricity. (See also po 
on particular rivers, canals, countries and places; 6.» "m 
Kiet CANAL; MEUSE River; NETHERLANDS, THE: The Be NU 
Transport and Communications; PANAMA CANAL; SAIN 

RENCE SEAWAY; SUEZ CANAL; THAMES.) em "n 

After a brief sketch of early history the main divisio 
article are as follows: 


I. Modern Developments 
1. Great Britain 
2. Continental Europe 
3. North America 
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Economic Considerations 
1. Early Economic Impact 
2. Decline During Railway Era 
3. Inland Water Renaissance 
4, Costs and Cargoes 
Administration 
1. National Systems 
2. International Rivers 
Waterway Engineering 
. Canalized Rivers 
Canal Construction 
. Water Supply and Control 
Culverts, Wasteweirs and Stop Gates 
Locks 
. Inclined Planes 
. Lifts 
, Aqueducts 
9. Tunnels 
V. Waterway Craft 

VI. Navigation Aids 

VII. Inland Ports : 

The earliest canals in the form of level cuts and adapted river 
sections probably served for both irrigation and navigation, Ex- 
amples remain in Mesopotamia. About 510 s.c. Darius the Great 
undertook the construction of a canal linking the Nile with the 
Red sea—the forerunner of the modern Suez canal. Early Chinese 
canals include the Ling Ch'ü canal in Kwangsi (3rd century 8.c.), 
that between Hsi-an and the Yellow river (Hwang Ho; 133 B.C.) 
and the Grand canal (Yün Ho) joining the Paiho, Yellow and 
Yangtze rivers; the latter had sections in use by the 7th century 
Ab. Similar schemes were promoted by the Romans; in England 
the Fossdyke and Caerdyke date from the period of Roman occu- 
pation, Canals were built in medieval times in the Low Countries, 


II. 


TII. 


IV. 
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built: the Gloucester and Berkeley Ship canal from Sharpness on 
the river Severn to Gloucester; the Crinan canal across the Mull 
of Kintyre; and the Caledonian canal, joining the chain of fresh- 
water lakes along the line of the Great Glen of Scotland. The 
existence of these lakes early suggested the idea of a canal to save 
sailing ships about 400 mi, of stormy voyage around the north of 
Scotland. It was constructed at government expense by Thomas 
Telford (g.v.) and opened in 1822, being 60 mi. long (22 mi. of 
artificial cut) with 29 locks. The coming of steamships made the 
canal obsolete and it is now comparatively little used. It takes 
craft of 150-ft. length, 35-ft. beam and 13-ft. 6-in. draft. 

Far more important is the Manchester Ship canal, authorized in 
1885, which gives oceangoing vessels access from the Mersey 
estuary to Manchester. Despite financial difficulties that led to 
the final £5,000,000 required for completion being lent by Man- 
chester corporation, which obtained the right to appoint a ma- 
jority of the company's directors, the canal was opened to traffic 
in 1894. The engineer, Edward L. Williams, was later knighted. 
The canal, 36 mi. long, begins on the south bank of the Mersey 
estuary at Eastham, where locks keep it at mean tidal high-water 
level, runs near the estuary to a point east of Runcorn, then inland 
to Latchford where locks stop all tidal action, and so into Man- 
chester. Minimum depth is 28 ft. and bottom width 120 ft. There 
are extensive docks, dry docks, wharves and warehouses at Man- 
chester, and the Manchester Ship Canal company also owns the 
Stanlow oil docks and the Queen Elizabeth II dock at Eastham. 

The Transport act of 1947 nationalized most of the canals and 
canalized rivers, and a unified system of about 2,200 mi. at last 
became possible. The major routes include the following: the 


Italy, Russia and India during the 
13th, 14th and 15th centuries. 
The invention of the lock made 
it possible to raise or lower ves- 
sels passing through a canal. The 
locked Briare canal, 34 mi. long, 
connecting the Loire with , the 
Seine, was completed in 1642 and 
was soon followed by the Canal 
du Midi or Languedoc ‘canal 
(1666-81), 149 mi. long, which 
Connected the Mediterranean 
with the Garonne river and so 
with the Bay of Biscay. 


I, MODERN DEVELOP- 
MENTS 


l. Great Britain.—The first 
modern canals were the Sankey 
canal from the Mersey to St. Hel- 
ls Partly opened in 1755, and 

€ Bridgewater canal, opened in 
: 61 to Carry coal from Worsley 
0 Manchester. The latter's suc- 
D inspired the Trent and Mer- 
jit iind from an extension of 
5 tidgewater canal to the 

Tent river below Burton upon 
ded With a branch, the Staf- 
i s ire and Worcestershire ca- 
E Stourport-on-Severn. A 
Sus boom ensued and new 
in. Spread over the country 
E there were about 4,250 mi. 
j o rigable Waterways. After 
* Ru expansion was checked 
PAN ww building and it ended 
"y M terward. "Thenceforward 
dti; ti slopments took place 

^ ‘an the construction of the 

nchester Ship canal. 
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Aire and Calder, Sheffield and South Yorkshire, and Trent navi- 
gations from the Humber to Leeds, Sheffield and Nottingham re- 
spectively; the Weaver navigation from the Mersey to Cheshire ; 
the Gloucester and Berkeley Ship canal and river Severn from the 
Bristol channel to Worcester and Stourport-on-Severn; and the 
Grand Union and Lee (Lea) navigations, serving the midlands and 
London. After nationalization the main engineering develop- 
ments on the major routes were the mechanization of locks, the 
enlargement or duplication of others, and a great deal of dredg- 
ing, bank-piling, rebuilding of depots and modernization of equip- 
ment. A substantial part of the remaining mileage, mostly of nar- 
row-boat or small-barge canals, is used for drainage, water supply 
and pleasure boating. 

2. Continental Europe.—The chief European canal networks 
are in France, Belgium, the Netherlands, Germany and the Soviet 
Union. Those in the first four countries are interconnected, thereby 
facilitating through hauls for international traffic, and all are re- 
lated to large navigable rivers such as the Rhône, Seine, Scheldt, 
Meuse, Rhine, Elbe, Oder and Volga. Inland water transport 
was developed by regularizing such rivers: canalizing difficult 
sections, building lateral canals or connecting them with entirely 
new artificial canals, Efforts were made to bring about the ac- 
ceptance of the 1,350-ton barge as the minimum on the main in- 
ternational routes of western Europe, with the bigger waterways 
taking 2,000-ton barges. Stimulated by the setting up of the 
European Economic community in 1957, thought was given in the 
mid-1960s to standardization of waterway craft in order to 
achieve economies of construction, maintenance, operation and 
manning, which in turn could lead to standard methods of load- 
ing and unloading at ports, thus saving turn-round time. The 
construction or development of new waterway routes was also 
being studied. 

Belgium.—Belgian inland waterways total about 1,100 mi. of 
which 570 mi. are canals. The system has developed largely from 
the Scheldt and Meuse rivers, with Antwerp as the key point. 
Main routes connect this port to the industrial centre of Liège on 
the Meuse via the Albert canal, to Brussels, Charleroi and the 
Sambre river, and by way of the Scheldt to Ghent, Tournai and 
the Borinage coal district. There are also two cross-country 
routes, one in the south connecting Dunkerque and Lille in France 
with Liége, and one in the north joining the coastal ports such as 
Ostend to Ghent and so to Antwerp and Liége. 

The Albert canal, started in 1930 and completed in 1939, is 
nearly 80 mi. long and connects Antwerp to Liége across a highly 
industrialized area, It has a minimum bottom width of 80 ft, and 
can be navigated by vessels of 2,000 tons having a maximum draft 
of 9 ft. The authorized speed is 5-9 m.p.h. according to draft, 
and a fast craft can make the passage in less than 18 hours. The 
canal has six sets of triple locks, the largest 446 ft. long by 52 ft. 
wide, and one single lock at Monsin (Liège), 446 by 43 ft. 

The Ghent-Terneuzen Ship canal, 11 mi. long, was originally 
completed in 1827. By the mid-1960s it was 29 ft. deep, had a 
bottom width of as much as 164 ft., and was part Belgian and 
part Dutch. The canal made Ghent an extensive and well-equipped 
inland port. Bruges similarly became an inland port by means 
of the Bruges-Zeebrugge canal (1896-1907), 74 mi. long, which 
takes craft of 26-ft. draft. Again, the Willebroek (Brussels- 
Rupel) canal on the Antwerp-Brussels route made Brussels a fine 
inland port, which can be reached by ships 348 ft. long drawing 
19 ft. This canal is 20 mi. long, minimum width 82 ft., and has 
three double locks, the larger of each pair being 374 by 52 ft. 

The Charleroi-Brussels canal, which formerly took only 300- 
ton craft, was reconstructed to 1,350-ton-barge standard during the 
1960s, and similar work was in hand or completed in the mid-1960s 
on the upper Scheldt, the Sambre between Monceau and Namur, 
the Meuse between Liége and the French frontier, and a new canal 
from Nimy to Péronnes, part of which was already in use. The 
conversion of the Canal du Centre to 1,350-ton-barge standard 

began in 1962. A ring canal around Ghent taking 2,000-ton craft 

to link the tidal Scheldt, upper Scheldt and Ghent-Terneuzen and 

Ghent-Bruges-Ostend canals was under construction. 
France.—An extensive inland waterway system was developed 
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in France in the 18th and 19th centuries. In the mid.1960 | 
active French inland waterways totaled about 4,900 mi., of Which | 
2,000 mi. were rivers and the rest canals. Of this total less thyy | 
400 mi. could take large craft; most of the rest were of nomin] | 
340-ton standard, but improvement works were still taking ploy | 
to bring the actual capacity to that figure. | 

This waterway system is based on the Seine, Oise, Loire 
Garonne, Saône, Rhône and Rhine. These rivers and their tribu 
taries have been deepened, sometimes canalized, and linked by 
canals, The Seine has a minimum depth of 10} ft. downstream 
from Corbeil above Paris. It is joined near that city by the Oise 
river, from which there is access by way of the Saint-Quentin 
canal to Calais, northeastern France and Belgium, and by th 
Oise-Sambre canal to the Sambre river, Charleroi (for Brussels) 
and the Meuse to Liège and Rotterdam. On the outskirts of Par 
the Seine is joined by the Marne river, which gives access by canals 
to Strasbourg and the new Moselle link with the Rhine, which was 
opened to traffic in 1964. From the upper Seine three cand 
routes lead to the Saône, and so to the Rhone and Marseilles by 
way of Lyons: by the Marne, by Dijon and by Nevers. The 
Saóne is in turn connected to the Rhine at Basel and to Strasboug 
by the Rhóne-Rhine canal. 

Among major works in progress in the mid-1960s were the im 
provement of the Rhône route as a result of hydroelectric develop: 
ment and the completion of the Great Alsace canal between Basel 
and Strasbourg to improve the navigation of the Rhine with its 
rapid current. By 1964 six of the eight pairs of Rhine locks (the 
larger of each pair being 607 by 75 ft.) had been built, their weits 
being used to generate electricity. The construction of the Moselle 
canal (1958-64) with 13 locks between Coblenz and Thionvilleto 
take 1,500-ton barges, and provision for electricity generation 
was a project shared by France, the Federal Republic of Germany 
and Luxembourg. 

Germany.—The Rhine is the greatest waterway of Germany, 
though its mouths lie in the Netherlands and the highest point of. 
navigation is at Basel in Switzerland. Its depth varies from 2 
to 54 ft. and the speed of its current from 3 to 7) ft. per secondi 
In the mid-1960s the Rhine fleet comprised about 6,700 sd 
propelled craft each carrying from 600 to 2,000 tons and mom, 
1,000 tugs averaging 450 h.p. each and 3,300 dumb barges. About 
430 units a day used the river between Rotterdam and Duisbutt 

The German system (there are 690 mi. of canals and 1,950 mi 
of navigable rivers in western Germany) is based on the Rhiné 
Ems, Weser, Elbe and Oder, and on interconnecting canals whi 
take barges of 1,000 tons and upward. Main lines include the 
Wesel-Datteln and Rhine-Herne canals from the Rhine to Datteln 
the Dortmund-Ems canal thence to the Ems river, and, run 
from the Dortmund-Ems canal at Bergeshévede, the great Mittel 
land canal (g.v.). This canal, 202 mi. long and completed in 1938, 
runs to Minden on the Weser (itself navigable throughout i 
length), on to near Magdeburg on the Elbe (navigable up 
Dresden and into Czechoslovakia) and then to Berlin and a co 
nection with the Oder. In eastern Germany a 21-mile-long 
was opened in 1952 from Paretz to Niederneuendorf, which enabl 
barges to move from the Elbe to the Oder without entering We’ 
Berlin. To the north of this canal line the Ems-Hunte canal lil 
the Ems to the Weser, the Ems-Jade canal joins Emden to s 
helmshaven, and the Elbe-Lübeck canal joins the Elbe above Bn 
burg to Lübeck and the Baltic, North of this line again the Hs 
Kiel canal (g.v.), opened in 1895, runs from Brunsbiittelko08 n 
the Elbe estuary to Rendsburg and on to the Baltic near Wê: fi 
is 61 mi, long, 144 ft. wide and 45 ft. deep, and level except 
two locks at either end. e 

Higher up the Rhine the canalization of the Neckar w% Wi 
tended after World War II to Stuttgart, where a new inland P 
was opened in 1958. The canalization of the Main river 9" " 
1,500-ton barges reached Bamberg in 1961, most of the locks bel 
paralleled by hydroelectric power stations. From Bamberg the 
first part of the new Rhine-Danube canal was being built 9? 
same scale in the mid-1960s. 

. Greece.—The lockless Corinth canal, a 4-mi. 
isthmus dividing the gulf of Corinth and the Saronic 
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adung 1882-93. It was blocked in 1944 by the Germans, but 
a dey reopened in 1948. It has a bottom width of 69 ft. and 
3 of 261 ft. for vessels of up to 10,000 tons. r 
ee are 680 mi. of navigable rivers and 540 mi. of 
Loe with lake and lagoon routes. Traffic is mainly 
htrated on the Mincio, Po and Sile rivers, and on the canals 
oe Milan. ! : 
in ierlands.— Waterways in the Netherlands are essential for 
WE and flood control, but are also dominant in transport. 
Dear] are about 3,500 mi. of canals and 560 mi. of navigable rivers, 
cay Y one-fifth of the total being usable by craft of 1,500-tons 
Pacity and above. 
southe Rhine divides into two channels to run through the 
eM Netherlands: (1) the lower Rhine and the Lek by way 
the ES em to Rotterdam and thence by the New waterway to 
lime àt Hook of Holland; (2) the Waal and the Merwede by 
into den and Gorinchem to Dordrecht, dividing there again 
Noord and Oude Maas northward and westward to the 
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New waterway and also the Dortsche Kil river southward to 
the Hollandsch diep. Coming from Liége in Belgium the Maas 
(Meuse) runs by Maastricht, Roermond and Venlo, and swings 
past Mook to run parallel to the Waal and into the Hollandsch 
diep, being connected to the Waal by the Maas-Waal canal from 
Mook to Nijmegen and again lower down. 

The navigation of the Maas has been improved between Maas- 
tricht (from south of which the Albert canal runs through Bel- 
gium to Antwerp) and Maasbracht by the building of the great 
Juliana canal, 21 mi, long and 16 ft. deep, with four locks 446 
it. long by 46 ft. wide, which, like the Maas, takes 2,000-ton 
barges. From Maasbracht also a 600-ton canal, the Zuid-Willems- 
vaart, cuts off the curve of the Maas and rejoins it about 20 mi. 
from its mouth; half way along this another canal line branches 
west by the Wilhelmina canal to the Rhine delta opposite the 
island of Goedereede. 

About 34 mi. N. of Hook of Holland the North Sea canal, 15 mi. 
long and 41 ft. deep, runs from the sea at IJmuiden to Amsterdam. 
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This city is connected to the Rhine by the Amsterdam-Rhine 
canal which runs past Utrecht, across the Lek and on to Tiel, 
where one of the biggest locks in the world gives access to the 
Waal. This line, opened in enlarged form in 1952, is 45 mi, long 
and takes 2,000-ton craft. 

From Arnhem the IJssel runs north to the IJsselmeer; the main 
traffic goes across the IJsselmeer and by various canals to Gro- 
ningen, Delfzijl and the Ems river. Branching from the IJssel at 
Zutphen the 1,350-ton-barge Twente canal runs to Enschede and 
serves a thriving industrial area, These are the principal water 
routes, but the country is covered with a dense network of them, 
closest in Friesland and North Holland. 

Poland.—The Oder runs past Frankfurt an der Oder and then 
swings away past Wroclaw (Breslau) to Silesia. There it is con- 
nected to the Silesian coalfields by the Gliwice canal, 25 mi. long 
and completed in 1959. The Vistula river is navigable from the 
sea near Danzig (Gdansk) past Warsaw to the Przemsza river 
above Cracow. There is a connection from the Oder by way of the 
Warta and Notec rivers and the Notec canal to Bydgoszcz at the 
Vistula's westernmost point. 

Sweden.—There is a trans-Sweden route by way of the Góta 
river and Trollhätte canal with its four great locks past Troll- 
háttan falls to Lake Vänern. Thence the Göta canal (g.v), fully 
opened in 1832, continues the line to the Baltic. 

U.S.S.R.—Inland waterways play a big part in the Soviet econ- 
omy, flat country having facilitated the cutting of canals to link 
important rivers. The main canals are as follows, The White sea- 
Baltic waterway finally completed in 1933, includes 140 mi. of 
canals and canalized rivers, the remainder of the navigation being 
by way of lakes Ladoga and Onega and some smaller lakes; the 
northern terminal is at Belomorsk on the southern shore of the 
White sea. The Moscow canal (g.v.), 80 mi. long between Mos- 
cow and the Volga. was opened in 1937. The Volga-Don canal. 63 
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mi. long, opened in 1952, is a linking waterway for small y 
passing from the Baltic to the Black sea. The Leningrad-Mo, 
waterway is part river and part canal. The shallow Dnieper, 
Neman waterway, being rebuilt in the 1960s, 315 mi, long with 
30 locks, links the Yaselda, a tributary of the Pripet, with thy 
Shchara river, a tributary of the Neman, and so joins the Baltic 
by a second route to the Black sea. Finally, the Dnieper-By 
canal, 126 mi, long, joins the Pripet to the Bug (see VoLca-Batne 
Waterway). The Bol'shoy Karakumski is a combined irrigatig 
and navigation canal running from the Amu-Dar'ya near the 
Afghan frontier to the Murghab, linking the Murghab with th 
Tedzhen and continuing to Ashkhabad; the last stage was com, 
pleted in 1962. 

Yugoslavia.—The Great Backa canal, 76 mi. long, connects thy 
Danube at Bezdan near the Hungarian border with the Tisza river 
near Becej. In the mid-1960s it was being reconstructed for nay. 
gation, irrigation and drainage purposes and extended beyond th 
Tisza to rejoin the Danube at Banatska Palanka, The extended 
canal would be 161 mi, long and take 1,000-ton craft. 

3. North America.—United States —Navigable rivers formly 
far the greater part of the inland waterways of the United States, 
the total length of federally improved navigable rivers being 
nearly 29,000 mi.; more than 15,000 mi. have a minimum depth of 
9 ft. Asa rule, canalization is well inland, the lower and middle 
reaches of the great rivers being open to navigation. For instance 
on the Hudson the first lock is at Troy, N.Y., 153 mi. from th 
sea; on the Mississippi the first is at St. Louis, Mo., 1,375 mi, 
inland; and on the Missouri there is open navigation to Siom 
City, Ia., 2,146 mi. from the Gulf of Mexico. The biggest system 
is that of the Mississippi river and its tributaries, with more thin 
6,000 mi. of channel 9 ft. or more in depth and in addition neatly 
1.500 mi. of 6-9-ft. depth. The main river is navigable for ap 
proximately 1.800 mi. from New Orleans to Minneapolis, Other 
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g-ft-deep channels run via the 
Illinois waterway to Lake Michi- 

, by the Ohio to Freeport 
above Pittsburgh and by the Ten- 
nessee to Knoxville. The Arkan- 
sas and the Missouri are other 
jmportant navigable tributaries. 
Newer locks on these rivers are 
either 600 by 110 ft. or 1,200 by 
110 ft., the older ones usually 
400-450 by 80 ft. 

The New Orleans Industrial 
canal, 6 mi. long, connecting the 
Mississippi river with Lake Pont- 
chartrain, was completed in 1923 
to provide increased waterside 
frontage at New Orleans, It 
forms part of the Gulf Intra- 
coastal waterway (see below), by 
way of a cut through the marsh 
south of Pontchartrain into Lake 
Borgne. The entrance lock is 640 
by 75 ft., with 31-ft. minimum 
depth over sills. The canal at its 
minimum section is 30 ft. deep 
and 150 ft. wide at bottom sur- 
face. The Gulf Intracoastal 
waterway (q.v.) provides a 150- 
ft-wide, 12-ft.-deep channel for 
about 1,100 mi. from Browns- 
ville, Tex., to Apalachee bay, Fla. 
Most of the canal is excavated 
ftom marshy ground inland from 
the coast. The Atlantic Intra- 
Coastal waterway (g.v.) runs 
from Key West, Fla., to Norfolk, 
Va. Other waterways extend 
northward to Boston, 
To the north, the Chicago Sanitary and Ship canal forms part 

the link between the Great Lakes and the Mississippi river. 
Before its construction the city's sewage drained into Lake Michi- 
a Which was also the source of the water supply, and serious 
— eee resulted. A few miles west of Chicago a low ridge 
Lh the division of the watersheds leading to the Des Plaines 
and Chicago rivers; The Des Plaines flows southwestward to the 
Minois river and thence to the Mississippi. The Chicago river 
Normally drains into Lake Michigan. The canal was dug through 
the ridge to connect the Chicago with the Des Plaines river and 
e same time the flow in the Chicago was reversed from east- 
to westward. The purified effluent of the city is now turned 
the canal and carried down to the Gulf of Mexico. This 
gable waterway, opened in 1900, is 30 mi. long, with a mini- 
^ 8 of 160 ft. and a depth of at least 9 ft. 

er great U.S. canals are the Lake Washington Ship canal, 
E. Cod canal and.the New York State Barge canal. The 
ne mi. long, extending from Puget sound to Lake Washington, 

opened in 1916, with two locks 860 ft. long, 80 ft. wide and 
ij deep according to tide. The Cape Cod canal, across the 
Cod isthmus, is 73 mi. in length (174 mi. including the 
d approaches), 450 ft. wide and 30 ft. deep. There are no 
en end York State Barge canal was formed between 1905 
on, Y à reconstruction of the old Erie canal (g.v.) from the 
n river at Troy to Lake Erie at Buffalo. Craft 300 by 434 
Re 2,500 tons can use it, the electrically operated locks 

3 ft. deep over sills, with a maximum lift of 403 ft. In- 
ng branches and the Lake Champlain section, the system 1s 
* E with 57 locks. In 1964 work started on the construc- 
y | across the northern part of Florida. 

m peine greatest waterway of Canada is the St. Lawrence 
al Eo taking oceangoing ships to Lake Ontario. Beyond 
Tally gyn? the Welland Ship canal leads to Lake Erie. Origi- 

Opened in 1829, the Welland was entirely rebuilt between 
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1912 and 1932, with eight locks 859 ft. by 80 ft. and a depth of 
30 ft. 

The country’s second main waterway route was built after the 
War of 1812 to enable troops to reach Lake Ontario without pass- 
ing too near the U.S. border. Small canals bypass rapids on the 
Ottawa river to Ottawa, whence the Rideau canal runs for 1234 mi. 
through canals and lakes to Kingston. 

The third main route is the Trent canal which enables pleasure 
craft to pass from Trenton on Lake Ontario to Georgian bay on 


Lake Huron. It is 2754 mi. long and was completed in 1918. 
(E. C. R. H.) 


II. ECONOMIC CONSIDERATIONS 


1. Early Economic Impact.—The history of navigation on 
inland waterways goes back to earliest times as regards both rivers 
and canals, but it was not until the 18th and 19th centuries that 
canal building developed on such a scale as to play a major role 
in the economies of the then industrially developing countries. 
This role was considerable on, the continent ‘of Europe, where both 
the canalization of rivers and the construction of ship canals were 
undertaken to shorten transport routes and to provide inland cities 
with access to the open sea, so enabling them to reap the benefits 
of cheap water transport. Much of this construction involved 
the connecting of navigable rivers, lakes or other inland water- 
ways to create continuous networks, as in France, which pioneered 
in this way in the 17th century. Germany followed suit and ulti- 
mately the North sea, the Rhine and the Ems were linked with 
the Elbe, the Oder, the Vistula and the Baltic. These new water- 
way links contributed greatly to the industrial development of 
northwestern Europe by making raw materials, such as the coal 
and iron ore of the Ruhr, more accessible to industry and by 
cheapening the transport of both raw materials and finished prod- 
ucts, Trade was able to flow comparatively freely the length and 
breadth of industrial continental Europe. 
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Although Britain was in different circumstances, having few 
navigable rivers, canal building also contributed greatly to its in- 
dustrial development. This was especially the case because its 
roads were in poor condition and the demands made upon them by 
growing industry were not met by new construction or improve- 
ment. Britain's first major canal, the Bridgewater, was built spe- 
cifically to connect coalfields with the fast-expanding towns of the 
northwest. Great stimulus was accordingly given to the industries 
of Manchester and the surrounding area as well as to the trade of 
Liverpool. There followed a period of canal building which cre- 
ated a network linking the industrial areas of the country. 

Thus the economic effects of the canals during the early stages 
of the Industrial Revolution were considerable and were felt 
throughout Europe. The waterways not only provided cheaper 
carriage for goods but also opened up fresh areas by providing new 
transport facilities economically. 

In Britain, for instance, coal was made available in the iron- 
producing areas as a replacement for the rapidly diminishing sup- 
plies of accessible home-grown timber, so that pit and forge and 
rolling mill were linked and production soared. Similarly, the 
pottery industry benefited from more accessible supplies of china 
clay and a safer means of transporting the fragile finished product. 
A number of inland towns, particularly in the midlands, expanded 
rapidly once they were served by water transport. The relative 
importance of different areas was also affected; those with the 
new canal links gained most of the increased trade resulting from 
expanding industry, while those without declined. Agriculture 
also benefited in two ways, for much-improved transport facilities 
helped in both marketing its products and obtaining its raw mate- 
rials, particularly fertilizers, with a consequent rise in production. 
Moreover, the cost of living declined and standards rose as a re- 
sult of the cheaper and more abundant transport and the avail- 
ability of a greater variety of consumer goods. Some of these 
gains were short-lived, for other contrary factors were at work. 
However, by and large, the new canals made a considerable im- 
pact on the economy of Britain at the time of the Industrial Revo- 
lution, to which in no small measure they contributed. Experi- 
ence in other European countries was similar to a greater or 
lesser degree. 

In U.S. history the most notable of the early canal projects was 
the Erie canal. Completed in 1825, it provided a connecting link 
between New York city and the Great Lakes. Stimulus for its 
construction came from high transport costs and frequent delays; 
by reducing and eliminating these it contributed to the develop- 
ment of New York as the chief U.S. port, for the provision of a 
short, cheap route prevented a threatened diversion of traffic. At 
the same time the Erie canal opened up a vast inland area for set- 
tlement and development and led to the rapid rise of cities in west- 
ern and central New York state, notably Buffalo and Syracuse. 
This success encouraged other major projects connecting the vari- 
ous seaports with the interior so as to provide low-cost water 
transport into the heart of the country. Later, great economic 
gains were won with the construction of the canalized System of 
the Mississippi river and its tributaries; these were connected 
with the Great Lakes system through the Illinois river. 

2. Decline During Railway Era.—The impact of the rail- 
ways in the latter half of the 18th century differed somewhat in 
different countries. In continental Europe, for example, it was 
far less than in Great Britain, largely because of geographical dif- 
ferences. The continental canalized rivers, being mostly through 
level ground, were able to carry far larger loads more quickly than 
in Britain, and, being interconnected. had standard dimensions and 
so were able to compete with the railways. Britain, however, had 
suffered from a “canal mania,” Although the canal companies 

were required to operate the waterways on the basis of equality 
for all users, and were prevented from acting as public carriers, 
they enjoyed in effect a monopoly of water transport in their 
areas of operation. Consequently, they proved so financially suc- 
cessful at the start that any new venture was almost certain of 
attracting investors; shares boomed as money was indiscriminately 
invested. Many of the railways were built deliberately to break 
these monopolies, which failed to meet railway competition largely 
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because of the number of separate undertakings serving loq 
terests, with little regard paid to through traffic. Realizing 
many canal companies sought to be taken over by the raj 
which would then allow them to decline. By the middle of 
19th century about one-third had become railway-owned, 7 
lation aimed at improving the competitive position of the q 
and at preventing the railways from deliberately injuring { 
failed in its purpose; the canals continued to deteriorate anda 
tually ceased to be a major factor in economic development; 
Tn the United States a similar situation developed, but the! 
government encouraged the railways to compete with the ca 
order to lower transport costs. The railways succeeded and ab 
half the canals were abandoned during the railway era. 
3. Inland Water Renaissance.—Whereas in Britain theca 
did not resume an important role in the economy, both in co 
nental Europe and in North America they were to experieng 
renaissance and by the mid-20th century they played an import 
role. Some other countries, notably the Soviet Union, witht 
late industrial development also exploited their natural water) 
sources. Reasons for the recovery include technological adyan 
in engineering, carrying operations, tractive power of vessels a 
also in the use of water resources for hydroelectricity, irrigat 
and flood control, in addition to navigation. In continental Eur 
a further stimulus to the interconnection of the navigable 
networks and their improvement was the trend toward econo 
integration after World War II. 
In North America the completion in 1959 of the St. Lawren 
seaway was a notable event. By deepening the channel ofi 
existing waterway, building new locks and making other mij 
improvements, a channel was provided for ocean-going ships fit 
the Atlantic to the head of Lake Superior—a distance of abou 
2,700 mi. This joint U.S.-Canadian venture, combining plen i 
and cheap power with cheap transport, had led by the mid: 
to an expansion of industrial capacity in the regions bordering 
Great Lakes and also to the diversification of industry in this a 
In the United States, in the 1920s, a comprehensive federal p 
for the further development of inland waterways had been t 
ceived and by the mid-1960s a network of more than 18,000 
of improved river and intracoastal routes was in operation In 
eastern states. The economic advantages from these mij 
projects have been assessed on the basis of cost/benefit st ag 
For instance, up to 1962 the Gulf Intracoastal waterway const : 
tion costs totaled $104,000,000; capital charges and operation th 
maintenance costs were $7,800,000 annually. The benefit rel 
was calculated at $90,000,000 a year. Ratios of annual bent 
in transport savings to annual all-inclusive government costs? f 
on official studies showed wide variation, but all indicated D. 
gain. Thus the average Gulf Intracoastal waterway ratio for 
1950s was calculated at 14.8 to 1, that for the lower Mississlh 
at 9 to 5 and that for the Allegheny river at 1.4 to 1. 
Of the multipurpose projects, that of the Tennessee Valley E 
thority (g.v.; TVA), embracing the whole of the Tennessee k 
authorized by congress in 1933, is unique. Having impoun@ | 
continuous chain on its main stream of deepwater lakes 650™ 
length with 25 dams, the authority harnessed the cycle of ot 
and drought, assured abundant water supplies, provided e | 
cal electricity and low-cost water transport, and brought gin 
social and economic changes throughout the region, thereby $7) 
lating greatly both industry and agriculture. It was cuim | 
the 1960s that since completion of the main channel in 1945 
benefits had far exceeded the sum of all costs. m 
Increases in traffic resulting from improved waterways P. " 
mon experience, in both Europe and the United States. sit 
latter, for example, traffic rose from 607,800,000 short tom 1 
1940 to 820,600,000 tons in 1950 and to 1,099,900,000 in " 
Total freight moved by water as a percentage of all freight M. 
also rose in the United States, but in the mid-1960s this proP^ 
was still comparatively small—probably less than 10%: "m 
The importance of inland waterways to the economies 9 
ous European countries is shown by the following figures. 
in 1938 Germany carried 90,000,000 tons of freig 
navigable rivers and canals, by the 1960s the Federal Rep’ 
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Germany alone carried 170,000,000 tons annually on its 2,700 mi. 
and the German Democratic Republic 10,000,000 tons on its 1,600 
mi, of navigable waterways in regular use. The Netherlands 
carried 150,000,000 tons annually on 4,000 mi. of waterways and 
total goods traffic across the western German-Dutch frontier via 
the Rhine reached a record of more than 70,000,000 tons. France 
carried 70,000,000 tons annually on 4,900 mi. and Belgium 65,000,- 
000 tons on 1,000 mi., while Great Britain carried only 9,000,000 
tons on 1,200 mi. in commercial use. 

The increase in freight carried in the U.S.S.R. from 90,000,000 
tons in 1950 to 225,000,000 tons annually on 87,000 mi. of naviga- 
ble waterways in the 1960s reflected the bringing into opera- 
tion of several new links. Although the Soviet Union probably 
has the world’s largest river network and water-power potential, 
only in the 1930s was its exploitation started on a large scale with 
river control and canal building for transport, irrigation and power 
designed and executed to a national plan, In no other country 
has the harnessing of water resources brought such agricultural 
and industrial development as in the U.S.S.R.; this is largely be- 
cause of the inadequacy of alternative Soviet transport. Out- 
standing is the increased industrialization of the basins of the 
Volga and the Don and the more distant Asiatic territories. Much 
of this is due to the canals linking the White, Baltic, Black and 
Caspian seas by way of the Volga and Don rivers and incorporating 
the Moscow and Volga-Don canals. 

4, Costs and Cargoes.—The costs of waterborne transport rela- 
tive to other forms of transport are difficult to assess because 
conditions of operation are not comparable. Canals earn most of 
their revenue from tolls, though some canal companies receive ad- 
ditional revenue for ancillary services and sources, including the 
supply of water and from pleasure craft. Some undertakings act 
as carriers themselves, though most carrying is done by separate 
concerns. On most rivers no tolls are charged and on interna- 
tional rivers free navigation is generally provided by agreement 
(see below). On the European waterways there is no common 
system of tolls, In the Federal Republic of Germany (West 
Germany) tolls are not charged on the large rivers and only on a 
few canals, and in France all the waterways are toll-free (the gov- 
ernment bearing the whole cost), whereas in Belgium tolls are 
charged to meet maintenance only. Tolls are charged on the St. 
Lawrence seaway canals. 

Estimates made in the United States on behalf of the National 
Association of River and Harbor Contractors showed that water 
transport rates offered a 60%—-80% advantage over rail rates and 
considerably more over road haulage and air rates, thanks to the 
higher ratio of ton-miles of operation to equipment, manpower, 
fuel and maintenance costs. Comparisons made of rough average 
inland waterway transport costs per ton-mile for comparable car- 
goes were: by road 64 cents; by rail 1$ cents; by barge $ cent; 
and by ship $ cent. 

The western German technical press calculated in the 1960s 
that the equivalent of one horse could move by road 150 kg., 
by rail 500 kg. and by inland water 4,000 kg. Another calculation 
Was that 1,000 tons of freight could be moved in 50 motor trucks 
Needing 100 men and costing 3,000,000 DM., or in 50 railway cars 
Pulled by one engine with three men and costing 750,000 DM. or 
in a single barge requiring three men and costing 500,000 DM. 
Such estimates are applicable only to certain types of goods which 
ìt is economical to send by canal—mostly heavy bulk commodities, 
e as coal, grain, mineral oil and timber. High-value merchan- 
dise is rarely carried, although certain fragile goods are less sub- 
m to damage if carried by water. Other things being equal, the 
eR the distance the greater the advantage water transport 
as 1 tO those goods most suitable for it; local traffic, however, 

S in the Netherlands, may consist of a great variety of com- 
Modities, x 

eu mid-20th century a new competitor, the pipeline, entered 
oil eld for the carrying of bulk goods, chiefly oil. Shipment of 
the Hd Pipeline was likely to grow because it seemed that, where 
is EM was sufficient and regular, over a period the costs of pipe- 
i listribution became far less than the costs of waterborne 
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IIl. ADMINISTRATION 

1. National Systems.—Before World War I most canal con- 
struction had been undertaken by private enterprise through joint- 
stock companies, but after 1918 it was usually a government re- 
sponsibility. Generally the canal companies, as common and 
contract carriers (except in Great Britain), had been subject to 
comprehensive regulation by independent commissions. Subse- 
quently most were acquired by the state and the canals admin- 
istered directly by the government or by appointed authorities. 

In the United States, however, some of the early canals were 
built by the states themselves. The New York State Barge canal, 
which replaced the Erie canal in 1918, was undertaken by New 
York state because it wished to preserve the flow of commerce 
from the middle west to the east of the United States and to pro- 
tect the port of New York against competition from such ports 
as Philadelphia and Baltimore. The waterways plan in operation 
in the mid-1960s was entirely a federal project and was being 
carried out through the U.S. army corps of engineers, although 
regionally the respective states and local authorities participated 
in the administration of the waterways. The multipurpose projects 
such as that of the TVA and the Columbia river basin were also 
federal responsibilities, but the former was unique in the United 
States in that it was operated by a public corporation. 

It was not until the Transport act of 1947 that the British 
canals (except the Manchester Ship canal and a few minor under- 
takings) were nationalized, being transferred to the British Trans- 
port commission, a public corporation responsible for the opera- 
tion of an integrated, publicly owned transport system. The 
commission was abolished under the Transport act of 1962 and the 
waterways were transferred to the British Waterways board. This 
board was independent of the other transport boards but was ap- 
pointed by the government and was responsible to it. (See also 
Pusric UTILITIES.) 

Most of the continental European canals were constructed as 
links in the canalized river network, and these links were generally 
sponsored, financed and administered by governments. Further, 
because they were part of an international system they were sub- 
ject to agreement on joint regulations between the riparian states. 

2. International Rivers.—The congress of Vienna, 1814-15, 
declared the Rhine, Danube, Elbe and Oder to be international 
rivers, under state control but with the operation of vessels left 
to private enterprise. Under the act of Mannheim, 1868, naviga- 
tion on the Rhine between Basel, Switz., and the sea (520 mi.) 
was free to vessels of all nations for the transport of goods and 
persons; no dues based solely on navigation could be levied. A 
Central commission for Rhine Navigation was established and 
functioned until World War I. The principle of freedom of navi- 
gation and of equality of treatment of all flags on international 
waterways was reaffirmed by the Barcelona convention of 1921, 
but this was not ratified by all the states involved, Under the 
treaty of Versailles (1919) the Mannheim convention was revised, 
but before the new regime was fully established Germany with- 
drew from the commission, which nevertheless continued to func- 
tion up to World War II by maintaining informal contacts with 
Germany. Membership comprised the countries through which 
the river passed, together with Great Britain and Italy. 

After World War II a provisional Rhine commission was estab- 
lished with Germany again a member and the United States par- 
ticipating as an occupying power, and it was still functioning in 
the mid-1960s. However, all attempts by the International Con- 
sortium on the Navigation of the Rhine to set up a comprehensive 
organization to pursue the aims laid down by the Economic Con- 
ference on Navigation, suspended in 1960, had failed. West Ger- 
many was again questioning the extent to which the revised Mann- 
heim convention encroached on national sovereignty. The Rhine 
commission had no executive powers and its decisions became bind- 
ing on governments only if accepted by them. 

‘An international commission for the Moselle following its canal- 
ization was set up by France, the Federal Republic of Germany 
and Luxembourg in 1962; its powers included that of fixing tolls 
on the international section from Thionville to Coblenz. , 

The Danube, Europe's longest waterway, was opened to ships 
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of all nations by the Treaty of Paris of 1856. By the treaty of 
Versailles parts of the Elbe, Vltava (Moldau), Oder, Neman and 
Danube were declared to be international rivers with all ships 
treated on a basis of equality. 1 

After World War I the Danube was divided for administrative 

purposes between the International Danube commission for the 

. fluvial Danube and the European Danube commission, which dealt 
with access to the sea. On the former only the riparian states were 
represented; on the latter the United Kingdom and other major 
powers were also represented. The riparian powers were fre- 
quently in dispute, especially Rumania and Yugoslavia over con- 
trol of the Iron Gate, and only in 1938 was effective control of 
the lower waters established. After World War II political fron- 
tiers cut the Danube in three: (1) the western stretch in Bavaria 
and Austria; (2) the middle stretch running through Yugoslavia; 
and (3) the lower reaches dominated by the Soviet satellites but 
with Hungary and Czechoslovakia separated from the others by 
Yugoslavia. Through traffic was at a standstill. At a conference 
in 1948 Soviet proposals, confining freedom of navigation to the 
riparian states, were accepted by the Communist majority, but the 
United Kingdom, France and the United States refused to recog- 
nize the new regime. It lasted until 1952 when the U.S.S.R. al- 
lowed greater freedom of navigation on the river. In 1953 a new 
Danube commission was set up consisting of the riparian Com- 
munist states, including Yugoslavia. This commission ceased to be 
used as a political instrument and became again an effective body 
of technicians. New shipping agreements were signed between the 
states concerned providing for the free and reciprocal use of the 
river. The Federal Republic of Germany and France were also 
again free to use the eastern Danube. With the signature of the 
Austrian state treaty in 1955, traffic again flowed freely from 
Austria to the sea. Austria became a member in 1958 and west- 
ern Germany sent an observer. Both the Elbe and the Oder re- 
mained under military control in the 1960s. 

With the movement toward greater western European economic 
integration after World War II, steps were taken by the relevant 
international bodies (the Organization for Economic Co-operation 
and Development, the Conference of European Ministers of Trans- 
port, the European Economic community, the United Nations 
Economic Commission for Europe and the Council of Europe) to 
co-ordinate the development and operation of the European inland 
waterway network. 

In North America the U.S.-Canadian International Joint com- 
mission was set up in 1911, as a result of the treaty of 1909 be- 
tween the United States and Great Britain, in order to prevent 
disputes regarding the use of boundary waters. Half the members 
were appointed by the United States and half by Canada. The 
commission had general authority over any use, obstruction or 
diversion of boundary waters and its approval was required for 
any works that would raise their natural level. (E. A. J. D.) 


IV. WATERWAY ENGINEERING 


1. Canalized Rivers.—A river may be wide and deep enough, 
and have a sufficiently tractable current, to be used for inland 
navigation without more being done to it than routine dredging 
and bank protection. The Rhine below Strasbourg and the lower 
part of the Mississippi are good examples. If the river is not of 
this kind, then a lateral canal can be constructed alongside, either 
continuously as with the Garonne or discontinuously as in the 
case of the Great Alsace canal on the upper Rhine. Alternatively, 
weirs can be built across the river at intervals, with locks along- 
side them or in side channels to enable vessels to pass. Weirs 
reduce the speed of the current, regulate floods, and reduce shoal- 
ing (and therefore the amount of dredging needed) by converting 
the river into a succession of fairly level stretches rising in steps 
upstream, and giving a known minimum navigation depth. In the 
20th century they are often used also as sites for hydroelectric 
power generation, as on the Main and the Moselle. Weirs must 
be built so that no undue turbulence, waves or currents are created 
for vessels moving upstream, and their locks must be constructed 
so that vessels can enter them in quiet water. For the latter pur- 
pose lock water may be discharged into the river instead of the 
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FIG. 1—KEMBS SECTOR (NEAR BASEL, SWITZ.) OF THE LATERAL GRAND 
CANAL D'ALSACE PROJECT WHICH WAS PLANNED TO AVOID NAVIGATION Dir. 
FICULTIES ON THE UPPER RHINE SUCH AS THE ISTEIN BAR 


lock channel. High floods can stop navigation by rising over the 
locks, but on some rivers such as the Ohio the use of weirs with 
movable crests enables vessels to pass over them in flood time 
without using the locks. Canalization tends to increase the liabil- 
ity of a waterway to be stopped by ice, as on the St. Lawrence sea. 
way and on Soviet waterways; in the mid-1960s experiments with 
pneumatic devices for bringing warmer water to the surface wert 
being carried out to lessen interruption from frost, (See also 
River.) 

2. Canal Construction.—In laying out a canal the engineer 
is more restricted than when he builds a road or railway. The 
canal must either be made on one uniform level, like the Sue 
canal, or be adapted to the general rise and fall of the country 
through which it passes by being constructed in a series of level 
reaches at varying heights, each closed by a lock or some equiva- 
lent device to enable vessels to be transferred from one reach to 
another. The reaches normally follow the bases of hills and the 
windings of valleys, but the canal may have to be carried across 
depression on an aqueduct or embankment, and an eminence may 
involve a cutting or a tunnel. Sharp bends must be avoided. 

The dimensions of a canal, apart from considerations of water 
supply, are dictated by the size of the vessels that are to use t 
and, to some extent, by their 
speed. It is essential to provide 
good depth of water anda wetted 
cross-sectional area that will per 
mit reasonable speeds without 
undue bank damage. To retat 
the water in porous ground, and 
especially on embankments, ¢ 
watertight lining of puddle diy 
is given to the bed and sides of 
the channel, or some other meats 
such as concrete lining, is W 
to prevent leakage. The sides 0! 
canals are usually sloped, the 
angle varying from 1 in 1} w 
in 3, though they may be neat! 
vertical in such rock cuttings 
that on the Corinth canal. " 
prevent bank erosion by the Mp 
from self-propelled boats it k 
usual to protect the banks at 
near the waterline by 
stone rubble or pitching, con® 
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a speed of about 74-85 m.p.h. without damage to the 
d their locks increased in size, speed of operation and 
any unnecessary ones often being eliminated 


to allow 


banks, ani r 
quietness of filling, 


at the same time. : y 
The large-scale use of excavating machinery for canal cutting 


was first undertaken by the French in their abortive attempt to 
build a Panama canal. Greatly improved machinery later helped 
American engineers to complete it. Its use is essential to present- 
day construction. For instance, on the U.S. section of the St. 
Lawrence seaway a 650-ton dragline was used, which scooped 20 
tons at each bite. To indicate the size of such modern under- 
takings, the 90-ft. canal, one mile long, that contains the Iroquois 
lock on the seaway involved the removal of 9,000,000 tons of 
stone and clay and the pouring of 600,000 tons of concrete. 

3, Water Supply and Control.— Canals are fed from lakes 
or rivers, but artificial reservoirs often have to be provided. In 
Britáin, for example, there are nearly 100 such reservoirs with a 
total capacity of about 14,000,000,000 gal. Reservoirs must be 
conveniently placed to enable water to flow through feeders, or be 
pumped, particularly to the summit level of the canal, where it 
replaces water lost by evaporation, percolation, leakage or the 
working of locks. Additional supplies must also be provided for 
intermediate pounds. 

Since water is lost every time a boat passes through a lock, 
economy of water consumption is most important. This can be 
achieved in several ways. If a side pond or small reservoir is pro- 
vided beside a lock, nearly half the water can be emptied into 
it and then used partly to refill the lock next time. The use of 
several side ponds interconnected with each other and with the 
lock increases the saving. Another method is to have two or three 
locks side by side, barges using whichever is ready to receive them 
so that no unnecessary emptying or filling takes place; such par- 
allel locks may be of different sizes also, so that as far as pos- 
sible no more water is used than is necessary to pass a barge of 
a certain size. Yet another method is to provide intermediate 
gates in long locks so that only one section of a lock need be 
used, On some canals water must be pumped back to be used 
again, particularly in dry weather and on summit levels. Finally, 
inclined planes or canal lifts (see below) can be used to avoid 
altogether the use of locks. 

4. Culverts, Wasteweirs and Stop Gates.—Culverts must be 
Provided beneath a canal to carry streams and flood water. Waste- 
Weirs to permit the escape of surplus water are placed at intervals 
along the sides of the canal at top water level, communicating with 
adjacent streams. Safety or stop gates divide the canal into sec- 
tions, or protect each end of an aqueduct or embankment, so that, 
should a breach occur, they may be shut and the damaged portion 
isolated. On small canals stop gates may be thick planks slipped 
Into grooves on each bank. On larger waterways they may resem- 
s à single pair of lock gates, or may consist of a horizontally 
tamed steel shutter of the width of the canal, suspended from 
p Overhead bridge and counterbalanced, which by means of gear- 
SS be lowered into grooves in the canal banks. 
“litera lock is a watertight chamber, generally rectan- 
Büros Shape, which by means of gates at either end gives com- 
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lock chamber was filled and emptied through sluices in the gates, 
which could be opened or closed as necessary. As locks became 
bigger these sluices tended to be replaced, especially for the upper 
gates, by conduits running around the gates and discharging into 
the lock from each side. Then the conduits were extended the 
whole length of the structure, with spurs from them running into 
the lock to give an even discharge. Now the conduits and spurs 
are often put beneath the lock, so that it fills and empties from 
below. These improvements have all contributed to the essential 
requirement of lock operation, to prevent the craft inside from 
being thrown about by water turbulence, while the lock is filled or 
emptied as quickly as possible. 

Water supply, changes in level, the volume of traffic and the 
types of craft using the waterway all influence the size of locks. 
In England these range from the small, narrow-boat locks, about 
78 by 7 ft., to Pollington lock on the Aire and Calder Navigation 
canal, 483 by 22 ft., and the entrance lock of the Manchester 
Ship canal, 600 by 80 ft. On the continent of Europe the range 
is greater. Standard locks on the smaller French canals are about 
126 by 17 ft.; on the canalized Maas in the Netherlands the largest 
measure 853 by 46 ft. Exceptionally large are the Tiel lock on 
the Amsterdam-Rhine canal, 1,148 by 59 ft., and that at IJmuiden 
at the sea entrance of the North Sea canal leading to Amsterdam, 
1,320 by 165 ft.; both these are longer than the Panama canal 
locks. In North America the Port Colborne lock on the Welland 
Ship canal is 1,380 by 80 ft., those on the St. Lawrence seaway are 
768 by 80 ft. and the bigger locks on the Mississippi are 1,200 by 
110 ft. 

Most locks are built with a pair of gates at each end which, 
when closed, meet at an obtuse angle pointing towards the upper 
pound of the canal so as to withstand the water pressure. Small 
gates have on the inner side a timber upright, the heelpost, which 
is rounded to enable it to rotate in a hollow quoin in the wall and 
is held by iron straps let into the structure of the lock. The 
outer ends of the gates are finished with vertical breast posts 
which, being mitred, meet and make a watertight joint. The 
gates are made of timber, usually oak, sometimes reinforced with 
iron plates, and their bases rest against a sill on the lock floor 
which provides a seal. When open, they fit into recesses in the 
lock walls. Bigger gates are usually built of steel members con- 
nected by girders and covered with metal sheathing, and are sup- 
ported by rollers or wheels running on underwater rails. Such 
gates do not always have a continuous heelpost, but are carried 
on bearings anchored to the lock walls. 

The gates of small locks are opened or shut by hand using bal- 
ance beams fastened to their tops and projecting over the lock 
sides, or by hand-operated gearing, and the sluices are worked 
by hand. On modern waterways the gates are moved, and the 
sluices operated, by electrical or hydraulic power. On some locks, 
such as those on the Great Alsace canal and the Moscow canal, 
there is automatic control of the sequence of operations. 

The mitre gates described above are usual. Occasionally found 
are guillotine gates which are lifted vertically, tumbling gates 
which sink down into the lock floor, rolling gates which 
emerge from slots in the lock sides, sector gates which are shaped 
like slices of cake and swing into cavities in the lock walls, and 


floating (pontoon) gates. 
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Modern practice is to build two or three locks side by side, all 
as part of a single structure to save cost, rather than one very 
large lock, and to provide intermediate gates so that sections of 
the same lock can be worked simultaneously. The object is to 
work craft through as fast as possible instead of trying to pack 
in the greatest number. Lock gates should extend the full width 
of the lock. Outside, concrete dolphins with floating wooden 
pontoons, or concrete walls, up to double the length of the lock 
itself should be provided for mooring craft waiting to enter. On 
rivers, guide walls are needed to protect lock entrances from the 
speed of the current and from water turbulence in the approaches. 

Locks may be built in staircase (riser) form, up to seven in one 
structure, the bottom gates of one lock acting also as the top 
gates of the one below. On other canals locks are grouped in 
flights, with short pounds between each lock. The modern tend- 
ency, because of steel and concrete, is to build one lock with a high 
lift instead of several shallow ones, though this leads to the use 
of much more water. Lifts of 20-40 ft. or more are common 
on European and North American waterways. The lock on the 
Donzére-Mondragon canal on the Rhóne has a lift of 82 ft. and 
that at Wilson dam on the Tennessee river one of 100 ft. 

6. Inclined Planes.—Earlier canal engineers saved time and 
water by using inclined planes or vertical lifts in place of long 
flights of shallow locks. In China primitive inclines seem to 
have been used in very early times, vessels being hauled up or 
let down a sloping plane of stonework. In England and elsewhere 
rails were laid down on such planes, and boats were carried up 
and down on wheels fixed to their undersides, in a wheeled cradle 
or in a caisson filled with water. Power was provided by using 
the weight of the descending boats to haul up empty ones (if the 
freight traffic were one way), by using the weight of water added 
to the descending caisson, by steam engine or by water wheel. 
Such early English inclines only carried small tub-boats with a few 
tons of cargo, but on the Monkland canal in Scotland, and later, 
in 1900, on the Grand Union canal at Foxton in Leicestershire, 
larger inclines were installed capable of taking barges. That at 
Foxton would take:craft 70 by 14 ft., each caisson running on 
16 wheels and 8 rails up and down an incline 307 ft. long, with 
a vertical rise of 75 ft.; it was abandoned in 1910. Other inclines 
were built in France, Germany and the United States, notably on 
the Morris canal between the Delaware and Hudson rivers, which 
had 23 such planes; after enlargement in 1860, the eight-wheeled 
cradles each carried a barge 79 by 10} ft. An even larger incline 
was built in 1876 at Georgetown to join the Chesapeake and Ohio 
canal to the Potomac river. It had a caisson (later replaced by 
a cradle) 112 ft. long by 163 ft. wide and nearly 8 ft. deep, car- 
ried on three 12-wheeled trucks running on four rails. 

In the mid-1960s a new inclined plane was being built at 
Ronquiéres on the reconstructed Charleroi-Brussels canal in 
Belgium. It would be about 4 mi. long with a rise of 220 ft., 
each of the two caissons being 300 ft. long and capable of raising 
or lowering a 1,350-ton barge in 20 min. 

T. Lifts.—Vertical lifts can be used only where a marked dif- 
ference of level occurs in a short length of canal, since otherwise 
long embankments or cuttings would be necessary. Eight of them 
worked between 1838 and 1867 on the Grand Western canal in 
Somerset, Eng., raising small boats heights up to 424 ft, At 
Anderton in Cheshire a lift was opened in 1875. It had two cais- 
sons, each 75 by 153 ft., which until 1908 were raised and lowered 
hydraulically. Each caisson had a hydraulic cylinder and ram 
beneath it; these were connected, and when extra water was added 
to the uppermost tank its weight forced the lower one upward. 
Electric power was then substituted, each caisson being counter- 
balanced by weights and separately operated by electric winches. 
A hydraulic lift completed in 1888 stands at Les Fontinettes near 
Saint-Omer on the Neuffossé canal in France; caissons 129 by 18 
ft. raise craft of 300 tons for 43 ft. A still larger example on the 
Canal du Centre at La Louviére in Belgium, built in 1888, has 

a rise of 50 ft., with twin caissons 141 by 19 ft. that will take 
vessels of 400 tons. This lift, and three others of the same char- 
acter. between them overcome a rise of 211 ft. In 1899 the 
Henrichenburg lift on the Dortmund-Ems canal was opened. It 
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raises barges 46 ft. to the wharves of Dortmund, its single caisson 
223 by 28 ft. being raised by five floats moving in shafts beneath 
the lift. A second lift was opened in 1962, its caisson 295 by 39 ft 
being raised 46 ft. by two floats. Two other notable lifts are those 
at Niederfinow (1933), with a rise of 117 ft. on the Hohenzollern 
canal from the level of the Oder, and at Rothensee (1938) a 
Magdeburg. with a rise of 60 ft. between the Elbe and the Mitte. 
land canal. They are operated respectively by cables and counter. 
weights and by floats, and both have single caissons 276 ft, long 
39 ft. wide and with 8 ft. water depth. At Peterborough anj 
Kirkfield on the Trent canal in Canada there are hydraulic lifts 
finished in 1904 and 1907 respectively, each with two caisson 
140 by 33 ft. Peterborough has a rise of 65 ft. and Kirkfield one 
of 50 ft. 

8. Aqueducts.—James Brindley (g.v.) took the Bridgewater 
canal over the river Irwell at Barton by means of an aqueduct of 
three stone arches, the centre one having a span of 63 ft, This 
was followed by many other fine masonry structures, such as thos 
over the Lune near Lancaster and the Avon near Bath. In France 
there are impressive masonry aqueducts at Le Guetin and Briare 
on the Loire Lateral canal, that at Briare being 722 yd. long. In 
the Federal Republic of Germany a high steel aqueduct carries 
the Mittelland canal over the Ems. Thomas Telford (q.v.) took 
the Ellesmere (now the Shropshire Union) canal across the Dee 
valley near Pontcysyllte in an iron trough supported on iron 
arches with stone piers. In the building of the Manchester Ship 
canal it became necessary to replace Brindley's work by a swing 
aqueduct, the first of its kind, to allow ships to cross the line of 
the Bridgewater canal. It is 235 ft. long and hydraulically oper 
ated, The moving structure, including the water, weighs 1,450 
tons. 

9. Tunnels.—In a hilly country such as England many canal 
tunnels were necessary. The first important one was completed 
in 1777 by Brindley at Harecastle on the Trent and Mersey (Grand 
Trunk) canal. It was 2,880 yd. long, 6 ft. high above water level 
and, being 9 ft. wide, was suitable only for one-way traffic by 
narrow boats. Like many other early tunnels it had no towpath, 
The longest English canal tunnel still in regular use in the mid: 
1960s was on the Grand Union canal at Blisworth; it is 3,056 y 
long, 15 ft. wide and 103 ft. high above water level. Continental 
European tunnels, especially in France, are numerous and tend to 
be larger. That at Bellenglise on the Saint-Quentin canal, 6,20 
yd. long, is 194 ft. wide and has 134 ft. clearance. The largest 0 
the world is at Le Rove near Marseilles, nearly 44 mi. long, 7? t 
wide and 37 ft. high above water level; it takes sea-going oral 

When the motive power was provided by horses, boats had to 
be legged through tunnels without towpaths by men lying M 
their backs and propelling the boat by pushing with their feel 
against the tunnel walls. Sometimes the boats were shaft! 
through, and occasionally cable traction was employed, as in t 
2,516-yd.-long Mont de Billy tunnel on the Aisne-Marne cand) 
where after 1893 boats were taken through by means of an at 
less travelling wire supported by pulleys on the towpath. laf 
steam and electric tugs were used. In most cases, however, bot 
now pass through canal tunnels under their own power. 


V. WATERWAY CRAFT 


The craft that use canals and canalized rivers vary fro 
ocean-going ships of the Panama and Suez canals to the $ 
distinctive narrow boats of England. The latter are 714 ft. 
with a beam of 6 ft. 10 in. and a carrying capacity of from 5 E 
30 metric tons. Barges in England and on the continent are mu 


larger. Typical Netherlands barges, for example, Nass hr 
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128 to 2294 ft. in length and have a carrying capacity 0 
350 to 2,000 metric tons. The largest Rhine barges are ^ 
long and 46 ft. wide and have a carrying capacity of 2,000 oF mY 
metric tons. European waterways are used also by large § 
trading to North sea and Baltic ports. 
On the Mississippi river system of the United States the cot 
monest craft are the 175-ft.-by-26-ft. Ohio River Standard ba 
that carry 1,000 tons each, and the 195-ft.-by-35-ft. jue 
that carry 1,500 tons. On the intracoastal waterways and e 
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where sea-going ships are also found. In the mid-1960s there 
were about 4,000 tugs, 14.000 barges and 2,400 tankers on the 
US. rivers and intracoastal waterways other than the Great Lakes. 

Many specialized types of craft have been evolved in Europe 
and the United States. Among them are tankers for petroleum 
products, edible oil, chemicals and wine, and barges for carrying 
compressed or liquefied gas, powdered cargoes such as cement in 
bulk, lignite which needs special ventilation, and acids in glass 
containers. 

Towing on early river navigations was often by gangs of men, 
and on canals by horses, mules or donkeys. Horse towing has 
almost died out; some mechanical methods of hauling were still 
being used in the mid-1960s. In the north and east of France 
about 600 mi. of towpath are laid with rails on which operate 
electric one-man “mules” picking up current from an overhead 
wire. When two barges meet, the “mules” exchange towlines 
and go back the way they came. A considerably greater mileage is 
worked by diesel tractors. 

Towage by steam tug was first used on the Forth and Clyde 
canal in 1802. Since then tugs, steam and later diesel, have been 
extensively used to pull one or several barges; they are most 
economically used on rivers and on canals that have no locks, 
or where the locks are large and can admit the tug and its train of 
barges all at once. Although tugs towing barges are still the 
basic form of inland water transport, especially on navigable 
rivers, the single self-propelled barge carrying anything from 80 
tons to perhaps 5,000 tons was, in the mid-20th century, slowly 
replacing them in Europe. Many such barges were modern steel 
craft with diesel engines, but a number of old wooden barges 
survived. 

After World War II, however, American push-towing techniques 
were introduced on the Thames, Seine, Rhine, Danube and some 
Soviet rivers and lakes. This form of propulsion is usual on the 
Mississippi system where a towboat (U.K. pusher-tug, Fr. pous- 
seur) pushes in front of it a number of barges two or three abreast 
in several ranks, all tightly lashed together to form a single rigid 
Unit, The most powerful towboat in the world operated on the 
Mississippi in the mid-1960s, the 9,000-h.p. “America” which could 
push about 36,000 tons. Loads of 20,000 tons were common. 
In Europe the largest towboat was the Dutch “Olivier van Noort” 
of 1,500 h.p., which pushed 6,100 tons. Push-towing needs fewer 
men, for barges towed behind a tug require men to steer them, 
Whereas those pushed in front do not. A train of barges that 
is pushed needs less room and is more easily maneuvered, while 
the tug develops greater power in relation to its load. Pusher- 
tugs are squarish in shape, with a high superstructure so that the 
crew can see over the barges in front. They are fitted with two, 
three or four screw propellers and often with Kort nozzles (short 
meta] tubes surrounding the propellers which increase power by 
Controlling water motion) and with special forward and reversing 
(S (often one forward and two reversing to each screw) 
"a in front of and behind the propellers that alter the thrust 

the water coming from them. 

SH pleasure craft also appeared. In North America pic- 
ri canals no longer used for commercial traffic, such as the 
s ute the Trent, carried a growing number of motor cruisers. 

dile. ain, pleasure boating was increasing in the 19605; canal 

py $ could be hired, and passenger-carrying craft provided a 
pa Ortable and leisurely way of seeing the country for those who 
X Wish to navigate their own boats. On the continent of 

ud a there were passenger craft on the Rhine, the Dutch canals 

1960; mes and the practice of waterway cruising grew 1n the 

- See also BARGES AND CANAL CRAFT. 


VI. NAVIGATION AIDS 


US of inland water transport include shifting or narrow 
ar] oh e channels, shoals, the speed of the current, wind, fog, 
overcom, bends where passing is impossible, bridges and locks. To 
Cons, ‘lh them many navigation aids were used. Buoys and bea- 
cl Rigo ated or made of reflecting material, served to mark 
equi S and shoals and were supplemented by depth-sounding 

Pment and radar, the efficiency of which was increased if such 


nay 
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obstructions as dolphins were fitted with radar reflectors. Har- 
bour areas, canal channels, bridges, locks and lock approaches were 
lit, usually with sodium-vapour lamps. Finally, radio-telephone 
communication with the shore and other craft enabled meeting 
places to be arranged in advance, and voyages to be scheduled so 
that there was minimum delay at locks and waiting time in har- 
bour. The partially automatic system of radio control using a 
computer that was installed to control ships passing through the 
Panama canal was the most elaborate example of modern naviga- 
tion aids that were, however, widely used elsewhere. 


VII. INLAND PORTS 


Ship canals and the great canalized rivers and larger canals cre- 
ated their own ports. The most notable of these were on the Great 
Lakes and owed their rise to the successive improvements on the 
Welland canal and the St. Lawrence river that culminated in the 
St. Lawrence seaway. In Europe such ports as Manchester, Ghent, 
Strasbourg, Duisburg (claimed to be the greatest inland port in the 
world) and Basel owed their importance to inland waterways. In 
addition, there were transshipment ports, such as Rotterdam and 
Antwerp, where oceangoing ships and inland waterway craft ex- 
changed their cargoes. On a smaller scale such ports as Goole, 
Weston and Gloucester in Britain were adjuncts of inland water- 


ways. (E. C. R. H.) 
See also references under "Water Transport, Inland" in the In- 
dex. 


BrsrrocnaPRY.—]. Phillips, A General History of Inland Navigation, 
Foreign and Domestic, 4th ed, (1803) ; L. F. Vernon-Harcourt, Rivers 
and Canals, 2 vol., 2nd ed. (1896) ; O, Franzius, Waterway Engineering 
(1936) ; H. O. Mance, International River and Canal Transport (1945) ; 
L. T. C. Rolt, The Inland Waterways of England (1950); A. Lebed 
and B. Yakovlev, Soviet Waterways (1956) ; E. C. R. Hadfield, British 
Canals, rev. ed. (1959), A History of Technology, vol. iii (1957) and 
vol. iv (1958), Canals of the World (1964) ; H. O. Locher (ed.), Water- 
ways of the United States, 2nd ed. (1963) ; R. Calvert, Inland Water- 
ways to Europe (1963) ; papers issued by the Permanent International 
Association of Navigation Congresses, Brussels. 

WATERVILLE, a city of Maine, U.S., in Kennebec County. 
is on the Kennebec River 19 mi. (31 km.) N of Augusta. A trad- 
ing post was established at Ticonic Falls early in the 17th century, 
and in 1754 Gen. John Winslow built Ft. Halifax on the east bank 
of the river. Waterville's early settlers came from Massachusetts 
and were mainly of English ancestry. They were followed by 
French-Canadians, and in the late 19th century Syrian immigrants 
arrived. In 1802 Waterville was separated from Winslow to the 
east and in 1873 from Oakland to the west. It became a chartered 
city in 1888. 

The chief manufactures are textiles, wood products, and plastics. 
Waterville is a shopping and market centre for the nearby vacation 
regions of the Belgrade and China lakes. The city is the seat of 
Colby College, a liberal arts college founded in 1813, and of two 
private schools, Coburn Classical Institute and Thomas Junior 
College. For comparative population figures see table in MAINE: 
Population. (H. B. Ra.) 

WATFORD, a market town and municipal (1922) and parlia- 
mentary borough of Hertfordshire, Eng., 15 mi. (24 km.) NW of 
Marble Arch, London, by road. Pop. (1961) 75,622. Area 8.3 
sq.mi. (21.5 sq.km.). The Rivers Colne and Gade (on the east 
and west) and the Grand Union Canal pass through the borough, 
which is mainly a residential and shopping town, many of its in- 
habitants working in London. In 1931 the Essex almshouses 
(1580) were restored, but the mansion of Cassiobury Park, the 
home of the earls of Essex, was demolished, though a part of the 
park was acquired for the public. Watford has a technical college, 
many schools and other educational centres, a thrice-weekly market 
(the first market charter was from Henry I), printing works (the 
biggest industry), paper mills, breweries, and engineering, chemi- 
cal, and other works. 

WATKINS GLEN, a village of New York, U.S., at the 
south end of Seneca Lake; the seat of Schuyler County. A settle- 
ment was begun in 1791; after several changes in name, it became 
Watkins in 1852 in honour of Samuel Watkins, an early promoter, 
and in 1926 Watkins Glen. Salt production, from brine wells, is 
an important industry, and the annual Watkins Glen Grand Prix 
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automobile race is held there. The entrance to Watkins Glen 
State Park, established 1863, is on the main street. A creek flow- 
ing two miles (3,2 kilometres) through the gorge of the 604-ac. 

(244-ha.) park descends 700 ft. (210 m.) to the village, forming 
spectacular pools, rapids, and cascades. Primarily a resort, the 
permanent population is about 3,000. — (C. C. Ma.) 

WATLING STREET, the old English name for the Roman 
road from London (Londinium) via St. Albans (Verulamium) to 
Wroxeter (Viroconium) near Shrewsbury. Modern roads follow 
much of the old route. The name was later applied also to the 
continuation from London of the Roman road to Dover (Dubris), 
which went through Rochester (Durobrivae) and Canterbury 
(Durovernum). Also called Watling Street by some writers are 
the northwestern and southwestern extensions from Wroxeter go- 
ing to Chester (Deva) and Abergavenny (Gobannium). The 
tendency to give the name to other main roads is largely post- 
medieval and may often be antiquarianism. The Watling Street 
between the Tyne and Forth was called Dere Street, and the Kent 
section was earlier named Casingc Street. Other roads, Roman 
and otherwise, bearing the name Watling are found in Yorkshire, 
Lancashire, southern Scotland, and elsewhere. The name came 
from a group of early settlers (thought by philologists to be the 
Waeclingas) who gave St. Albans, in the days of Bede and later, 
such names as Uzclingacestir and Wetlingaceaster. This last lo- 
cal name passed to all the road that was thus referred to late in 
the 9th century as Wetlinga Stret in the treaty between Alfred 
and Guthrum. Such extensions of local names for ancient roads 
are paralleled for Ermine Street, Icknield Way (gq.v.), and Ake- 
man Street. Chaucer refers to the Milky Way as Watlynge Strete. 

See I. D. Margary, Roman Roads in Britain, vol. i and ii (1955-1957) ; 
A. Mawer and F. M. Stenton, The Place-names of Bedfordshire and 
Huntingdonshire (1926). (F. Cz.) 

WATSON, JAMES DEWEY (1928- — ), U.S. geneticist 
and biochemist, co-winner of the 1962 Nobel Prize for Medicine 
and Physiology. He was born in Chicago, Ill., on April 6, 1928. 
He was educated at the University of Chicago (B.S., 1947) and 
Indiana University, Bloomington (Ph.D., 1950). In 1950 Watson 
went to Copenhagen, Den., as a National Research Council Fellow. 
Within a year he moved to the Medical Research Council Unit at 
Cambridge University, where he spent two years working as a post- 
doctoral research fellow with Francis H. C. Crick on the molecular 
Structure of deoxyribonucleic acid (DNA). In 1953 he returned 
to the U.S. as a Senior Research Fellow at the California Institute 
of Technology, Pasadena, where he spent two years investigating 
the structure of ribonucleic acid (RNA). In 1955 he moved to 
Harvard University, first as an assistant professor of biology and 
from 1961 professor. 

The working out of the Watson-Crick structure of DNA, for 
which Watson was awarded the Nobel Prize (shared with Crick and 
M. H. F. Wilkins), was of profound importance to biology, for it 
provided a basis for understanding the manner in which this com- 
plex molecule carries genetic specifications and instructs the cell to 
produce more DNA, RNA, and protein. Subsequent work has on 
the whole confirmed and extended the predictions of Watson, Crick, 
and Wilkins, See further Nuctric Acos. (G. W. Br.) 

_ WATSON, JOHN BROADUS (1878-1958), U.S. psycholo- 
gist, codified and forcefully publicized the theoretical program of 
behaviourism, He was born at Greenville, S.C., on Jan. 9, 1878. 
In 1904 he married Mary Ickes, sister of Harold L. Ickes (q.v.). 
He studied at Furman University, Greenville (M.A., 1900), and 
The University of Chicago (Ph.D., 1903). He was professor of 
psychology at Johns Hopkins University, Baltimore, Md., from 
1908 until 1920, when a divorce scandal forced his resignation, and 
he entered private business, becoming vice-president of an adver- 
tising agency in 1924, Watson’s honours included the presidency 
of the American Psychological Association (1915), and an LLD. 
from Furman University (1919). During World War I Watson 

served as major in the U.S. Army Signal Corps. He made many 
experimental contributions, especially to comparative and child 
psychology. 

Behaviourism as expounded by Watson sought to make psychol- 

ogy "a purely objective experimental branch of natural science" 
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by restricting it to study of the relations between environ. 
mental events (stimuli) and behaviour (responses). Inner exper. 
ences, as analyzed by the introspective psychologies dominant jy 
the early 20th century, were held unverifiable in that they are 
directly observable only by their owners, and the abandonment 
of introspective methods was urged. After the early 1920s th 
program of behaviourism, although less influential in Europe, wa 
dominant in U.S. psychology; but by the 1960s it had been s 
heavily modified as to be effectively unrecognizable as a disting 
movement or school. 

Among Watson’s books are Behavior: an Introduction to Com. 
parative Psychology (1914); Psychology from the Standpoint ofa 
Behaviorist, 2nd ed. (1924); Behaviorism (1925). He died in 
New York City on Sept. 25, 1958. See also BEHAVIOURISM, 

See A. A. Roback, History of American Psychology (1964); R, ]. 
Herrnstein and E. G. Boring (eds.), Source Book in the History oj 
Psychology (1965). (S. K; X) 

WATSON, THOMAS (c. 1557-1592), English poet who 
exemplifies the spirit of the Renaissance in his use of Italian 
poetic forms and his facility in Latin versification. He was bom 
in London, probably in 1557, was educated at Oxford, and while 
quite a young man enjoyed a reputation, even abroad, as a Latin 
poet. His earliest surviving work (1581), a Latin version of the 
Antigone of Sophocles, was followed by his first work in English, 
the Hecatompathia or Passionate Centurie of Love (1582). This 
is a collection or cycle of 100 pieces, in the manner of Petrarch, 
celebrating the sufferings of a lover and his long farewell to love. 
Although they profess to be sonnets, they are really written in 
triple sets of common 6-line stanza and therefore have 18 lines 
each. The metre has had no imitators. 

At this time Watson was regarded, as the testimony of Thoms 
Nashe and others proves, as the best Latin poet of England. In 
1590 he published, in English and Latin verse, his Meliboeus, a 
elegy on the death of Sir Francis Walsingham, and a collection ol 
Italian Madrigalls, put into English by Watson and set to musi 
by William Byrd. Of the remainder of his career nothing is known, 
except that on Sept. 26, 1592, he was buried in the Church o 
St. Bartholomew the Less, London. His latest and best book, The 
Tears of Fancie, or, Love Disdained (1593), posthumously pub: 
lished, is a collection of 60 competent 14-line sonnets. i 

WATSON, WILLIAM (c. 1559-1603), English conspirator 
executed for treason for his part in the “Bye Plot” against James 1 
was born in County Durham, probably on April 23, 1559. At the 
age of sixteen he left England for France, where he studied fi 
the Catholic priesthood and was ordained in April 1586. Returning 
to England secretly as a missionary in June, he suffered under the 
penal legislation against Catholic priests and spent the next h 
years in and out of prison, occasionally being tortured, but allways 
managing to escape or obtain release. In addition to his missio" 
ary work, he became a prominent spokesman of the secular prit 
in their struggle against the Jesuits. In his writings, some of whic 
were answered by the Jesuit Robert Parsons, he denounced the 
domination of the Catholic cause by the Jesuits and their polit 
intrigues with foreign countries, particularly Spain. These P 
trigues, he maintained, accounted for much of the persecution ? 
English Catholics. 

One of Watson's great ambitions was to obtain a larger m 
of toleration for his co-religionists, Hence, when Queen Eis 
I died in 1603, he hastened to Scotland, pledged his support W d 
successor, James I, and obtained what he thought was à promise " 
religious toleration. James's failure to carry out this promise P 
his arrival in England bitterly disillusioned Watson and 2 
prompted him to engage in a plot against the king. Joined D 
small group of Catholics, as well as two disgruntled Protest 
George Brooke and Thomas, 15th Lord Grey de Wilton, Vee 
made plans to seize the king at Greenwich, take him to the T 
of London, which was to be captured by a ruse, and hol 
prisoner until he agreed to the plotters’ demands. This W35 ) 
so-called Bye Plot, which was planned to take place on JUD : 

1603. The plot was ill conceived from the beginning and bea 
a complete fiasco when some of the Jesuit leaders revealed it 
the government. The attempt to seize the king was nevet nig 
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and the plotters were soon apprehended. Watson was brought to 

trial in November, was found guilty of high treason, and was con- 

death. He was executed at Winchester on Dec. 9, 1603. 
(R. C. Jo. 

WATSON, SIR (JOHN) WILLIAM (1858-1935), m 
glish poet, author of lyrical and political verse in the Victorian man- 
ner, said to have been twice considered for the poet laureateship, 
on the deaths of Tennyson and Alfred Austin. He was born at 
Burley-in-Wharfedale, Yorkshire, Aug. 2, 1858. His first collec- 
tion, The Prince’s Quest, was printed in 1880, and from that time 
he wrote prolifically. He was knighted in 1917 and died at 
Ditchling Common, Sussex, Aug. 11, 1935, Watson had a gift 
for occasional verse, and Wordsworth’s Grave (1890), Lachrymae 
Musarum (1892), on the death of Tennyson, and his coronation 
ode for Edward VII contributed to his reputation. He had strong 
political views and fiercely attacked government policy on the 
Armenian question (The Purple East, sonnets, 1896), the South 
African War, Ireland, and other issues. Some of his lyrics found 
a place in pinaagi the best known probably “April, April, 
Laugh thy girlish laughter. . . .” 

Watson disliked the poetic innovations of the postwar period. 
hun age ee by Toa and Arnold, was Victorian 
in idea and idiom, well expressed, but somewhat lacking in inten- 
sity of observation, though not of feeling. His poetic first 
i in pu later poems appeared in a 1936 collection, and 
in] Was an English Poet: Selected .. . by Lady Watson (1941). 

WATSUJI TETSURO (1889-1960), Japanese moral n 
losopher and historian of ideas, outstanding among modern Japa- 
id né who have tried to combine the Eastern moral spirit 
with Western ethical ideas. He was born March 1, 1889, at 
Himeji, studied philosophy at Tokyo University, and became pro- 
poene papas. of Kyoto KU i) and Tokyo 

3 e died in Tokyo on Dec. 26, 1960. 

Watsuji’s earliest writings include the two notable works A 
Study of Nietzsche (1913) and Søren Kierkegaard (1915), by 
which he paved the way for the introduction of existentialism into 
oun decades later. Then he turned to the study of the spirit 
of ancient Japanese culture and of Japanese Buddhism, writing 
pee and essays treating various aspects of Japanese culture. He 

nded his research farther afield, into early Buddhism in India 
p its subsequent developments. His major writings, however, 
GS in the field of ethics: Ethics as a Philosophy of Man (1934), 
ü i (3 vol., 1937-49), and History of Ethical Thought in Japan 
Nue 1952). To obtain correct answers to ethical inquiry, 
Heres said, we must first understand the significance of man’s 
the go ence as an individual and as a social being. Showing 
m SUN of Nishida Kitaro (q.v.; see also JAPANESE PHILOSO- 
Bane his thought, he insists that we must have recourse to the 
age idea of ‘absolute Nothingness” as the metaphysical foun- 
realize i A basic characteristic of human existence in order to 
mtus] r sully. He developed this view of life as it applies to 
ihe ms ations, from the simplest to the fully integrated—from 
i n to the state—and propounded original ideas on history 
ii ate as the settings of human relations in their actuality. 4 
Chinon’ of Watsuji's works is available in English translation: 
publish e—A Philosophical Study, translated by G. Bownas and 
ed by the Japanese Government Printing Butea CAM 
ues JAMES (1736-1819), Scottish engineer, the inventor 
on Jan, 1 ern condensing steam engine, was born at Greenock 
to be a 9, 1736. He made his way to London, at the age of 19, 
and BOUES to an instrument maker, but the hard work 
ome, H iving forced him at the end of a year to seek rest at 
* However, he had gained a fair knowledge of the trade and 


bee E 
i «€ handy in the use of tools, and upon his return to Scotland 


in A i 
dee tried to establish himself as an instrument maker in 
crafts aY to find that the city guilds would not recognize à 
The colle who had not served the full term of apprenticeship. 
€ Was Mnioweve, took him under its protection, and in 1757 
instrument lished in its precincts with the title of mathematical 
Oseph maker to the university. 
Ph Black, the discoverer of latent heat, then lecturer on 


demned to 
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chemistry, and John Robison, 
then a student, afterward profes- 
sor of natural philosophy at Ed- 
inburgh, became his intimate 
friends, and with them he often 
discussed the possibility of im- 
proving the steam engine, the 
best type of which was at that 
time the Newcomen engine. It 
was then applied only to pumping 
water—chiefly in the drainage of 
mines; and it was so clumsy and 
wasteful of fuel that it was little 
used. Some early experiments 
by Watt in 1761 or 1762 had no 
direct result, but in 1764 his at- 
tention was seriously aroused by 
having a model of Newcomen's 
engine, which formed part of the college collection of scientific ap- 
paratus, given him to repair. Having put the model in order, he 
was at once struck with its enormous consumption of steam. After 
some unsuccessful efforts to remedy this difficulty Watt began a 
scientific examination of the properties of steam, studying by ex- 
periment the relation of its density and pressure to its temperature, 
and concluded that two conditions were essential to the economical 
use of steam in a condensing steam engine. One was that the 
temperature of the condensed steam should be as low as possible, 
100? F. or lower, otherwise the vacuum would not be good; the 
other was, to quote his own words, "that the cylinder should be 
always as hot as the steam which entered it." 

Early in 1765, the idea struck him that, if the steam were con- 
densed in a vessel distinct from the cylinder, the temperature of 
condensation could be kept low and that in the cylinder high. 
Without delay Watt put his idea to the test, and found that the 
separate condenser acted as he had anticipated. To maintain the 
vacuum in it he added an air pump to remove the condensed 
steam and injection water with any air gathered in the condenser. 

To further his object of keeping the cylinder as hot as the 
steam that entered it, Watt supplemented his great invention of 
the separate condenser by several less notable but still important 
improvements: a tighter packing over the piston, lubricated by 
oil; a steam-tight stuffing box for the piston rod, which allowed 
steam instead of air to press on top of the piston; an insulated 
casing for the cylinder; and a steam jacket that provided a layer 
of steam between the cylinder proper and an outer shell. 

All these features were specified in Watt's first patent (see 
Sream; Steam Engine), which was obtained in Jan. 1769, nearly 
four years after the inventions it covered had been made. In the 
interval Watt had been striving to demonstrate the merits of his 
engine by trial on a large scale. His earliest experiments left 
him in debt, and he agreed that John Roebuck, founder of the 
Carron ironworks, should take two-thirds of the profits of the 
invention in consideration of his bearing the costs. An „engine 
was then erected at Kinneil, near Linlithgow, and this gave Watt 
the opportunity of overcoming many difficulties in details of con- 
struction, Meanwhile he was gaining reputation as a civil en- 
gineer. In 1767 he was employed to make a survey for a Forth 
and Clyde canal, which failed, however, to secure parliamentary 
sanction. During the next six years he made surveys for several 
canals and prepared plans for several harbours, for deepening the 
Clyde and for building a bridge over it at Hamilton. 

In 1768 Watt met Matthew Boulton, who owned the Soho en- 
gineering works at Birmingham. Boulton agreed to take Roe- 
buck’s share in the invention, and to apply to parliament for an 
act to prolong the term of the patent. The application was suc- 
cessful, and in 1775 an act was passed continuing the patent for 
25 years. By this time Watt had settled in Birmingham, where 
the manufacture of steam engines was begun by the firm of Boul- 
ton & Watt. Boulton left the work of inventing to Watt, in 
whose genius he had the fullest faith, while he attended to the 


business side. : 
Watt's second steam-engine patent, dated 1781, describes five 
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different methods of converting the reciprocating ae the 
piston into motion of rotation, so as to adapt the engine a NE 
ordinary machinery. A third patent, in 1782, covered the inven- 
tion of the double-action engine; that is to say, both ends of the 
cylinder, instead of only one, were alternately put in communica- 
tion with the boiler and the condenser. This patent also described 
the system of expansive working, in which the admission valve is 
closed after only a portion of the stroke is completed, and the 
steam enclosed in the cylinder is then allowed to expand during 
the remainder of the stroke, doing additional work upon the piston 
without making any further demand upon the boiler until the next 
stroke. Recognizing that this would cause a gradual reduction of 
the force on the piston, Watt devised a number of contrivances for 
equalizing the effort throughout the stroke. He found, however, 
that the inertia of the pump rods in his mine engines, and the fly- 
wheel in his rotary engines, served to compensate for the in- 
equality of thrust sufficiently to make these contrivances 
unnecessary. His fourth patent, taken out in 1784, describes an 
arrangement of links by which the top of the piston rod is con- 
nected to the beam so that it may either pull or push, and is at 
the same time guided to move in a straight line. 

A still later invention was the centrifugal governor, by which 
the speed of rotary engines was automatically controlled. This 
is now recognized as one of the earliest applications of feedback, 
an essential element in automation. Another of Watt's contribu- 
tions to the development of the steam engine is the indicator, 
which draws a diagram of the relation of the steam’s pressure to 
its volume as the stroke proceeds. The eminently philosophic 
notion of an indicator diagram is fundamental in the theory of 
thermodynamics; the instrument itself is to the steam engineer 
what the stethoscope is to the physician. 

By 1783 all but one of the Newcomen pumping engines in Corn- 
wall had been displaced by Watt’s. The mines were then far from 
thriving; many were even on the point of being abandoned through 
the difficulty of dealing with large volumes of water; and Watt’s 
invention, by its economy, gave many of them a new lease on life. 
His engine used no more than a fourth of the fuel that had for- 
merly been needed to do the same work, and the Soho firm usually 
claimed as royalty a sum equivalent to one-third of the saving. 

Watt's first patent made the steam engine quick in working, 
powerful and efficient, but still only as a steam pump. His later 
inventions adapted it to drive machinery of all kinds. Subsequent 
improvements consisted chiefly in the use of high-pressure steam 
and in the introduction of compound expansion. Both of these 
improvements the firm of Boulton & Watt strongly resisted. 

On the expiration in 1800 of the act by which the patent of 1769 
had been extended, Watt gave up his share in the business to his 
sons, who carried it on with a son of Boulton for many years, The 
remainder of Watt’s life was quietly spent at Heathfield hall, near 
Birmingham, where he devoted his time to mechanical pursuits 
and inventions. He died at Heathfield on Aug. 19, 1819. 

See also references under “Watt, James” in the Index, 

BisriocraPuy.—H., W. Dickinson, James Watt, Craftsman and Engi- 
neer (1936) ; H. W. Dickinson and H. P. Vowles, James Watt and the 
Industrial Revolution (1944) ; H. W. Dickinson, “The Steam Engine 
QRON in Charles Singer et al. (eds.), A Gane of Technology 

ja . A. E.; W. E. Hp. 

WATTEAU, (JEAN) ANTOINE (oos 721), the La 
French painter whose fétes galantes ushered in the art of the 18th 
century, was born at Valenciennes on Oct. 10, 1684. His father, 
a tiler, apprenticed him to a local painter. Almost penniless, Wat- 
teau departed for Paris in 1702, where he worked in a shop in 
which small devotional pictures and copies of popular Dutch 
painters were turned out wholesale. In 1704 he entered the 
Studio of Claude Gillot, an accomplished draftsman and a man 
of lively intelligence with a passionate love for the theatre, espe- 
cially the Italian comedy, which became an element of Watteau's 
art. In 1708 Watteau went to Claude Audran, a fashionable 
decorative painter and keeper of the Luxembourg palace. While 

with Audran, he attained a mastery of arabesque and chinoiserie 
decoration and was also greatly influenced by the Rubens paint- 
ings of "The Life of Marie de' Medici," then in the Luxembourg. 
He executed sketches from life in the palace gardens, sharpening 
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and elaborating his Temarkabl 
fluency of draftsmanship, 

In 1709 he entered for the 
Academy’s Prix de Rome hi 
only obtained the second pris 
Disappointed by this faili 
Watteau, having sold his iy 
military picture to Pierre Sir 
decided to return to Vale 
ciennes, where he continued his 
long and successful series of ca 
pictures. These show both th 
influence of Rubens’ technique 
and the artist's own vivid oh 
servation of life. In 1710 Wat 
teau returned to Paris and ip 
1712 was made an associate of 
the Academy on the presentation 
of "Les Jaloux” (National gi. 
lery, Melbourne, Austr.). From this date until 1715 there ism 
certain information concerning his life. He was already stricken 
with tuberculosis which perhaps accounts for his restless and di. 
ficult moods and his constant change of residence as well as tlt 
feverish haste to achieve as much as possible in various styles and 
techniques. Thanks to Pierre Crozat, one of the great financier 
and collectors of his time, Watteau entered the most intelligent 
and artistic society of the day. In 1715 Crozat had recently re 
turned from Italy bringing with him many drawings from whith 
Watteau gained an immense knowledge of the old masters, epe 
cially of the Venetian and Flemish schools. He was also to heat 
a great deal of music, a most potent influence on his art, and to 
study landscape both in the gardens surrounding Crozat's how 
in Paris and at his country property at Montmorency. From ths 
period onward Watteau was busy with commissions. With hi 
sketchbooks, on which he relied for his apparent improvisation, 
he produced a series of splendid and individual works. 

Group pictures of friends, often dressed in the costume of the 
theatre, nudes, portraits, landscapes and above all fêtes galant 
i.e., scenes of gallantry, his unique contribution to European at, 
followed in quick succession, culminating in his diploma pictur, 
“The Embarkation for Cythera” (1717, Louvre, Paris). In thi 
work Watteau realized the perfect fusion between his own dream 
world and acute observation of nature and the human figure. h 
1719 he decided to visit England, where he hoped to obtain further 
commissions and to consult Richard Mead, a well-known doct 
and a keen collector who already possessed "L'Amour Pais 
(Potsdam) and for whom the artist then painted "The Ital 
Comedians” (National gallery, Washington, D.C.). . “al 

In 1720 Watteau returned to Paris for the wedding of his fn 
Jean de Jullienne, for whom he executed the “Rendez-vols 
Chasse” (Wallace collection, London). He stayed with his m 
and biographer E. F. Gersaint for six months and in eight 7 
ings painted for him the *Enseigne de Gersaint" (Berlin), 238. 
board depicting the interior of the dealer's shop. In this pom 
so perfectly composed, each stroke is filled with supreme Mn 
dence and here Watteau realized the world of pure beauty id 
lies behind everyday things. The great portrait of i Y 
(Louvre) is perhaps Watteau’s last painting before, harasse 
restlessness and ill-health, he moved to Nogent-sur-Marne gg 
sent for his former pupil J. B. J. Pater, with whom he wor S 
some unfinished pictures until his death in Gersaint's a 
July 18, 1721. "T 

Watteau was a painter endowed with remarkable techni " 
cility and unique in the combination of poetic sensibility ae 
passionate observation of reality. He swept away the last vec 
of the official art of the age of Louis XIV, uniting in nis " 
not only the germ of all 18th-century art but foreshadowing i 
of the discoveries of later schools, especially the Impress (06 
Largely as a result of the influence of the Recueil Julliet 
volumes of Watteau’s drawings and paintings engravec 
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""GILLES'* 
IN THE LOUVRE, 


BY ANTOINE WATTEAU. 
PARIS 


f 
w 
$ 
best artists of his time and published by Jullienne in yh 
Watteau's art remained popular all over Europe until swep' 
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fora time, by the revolutionary doctrines of J. L. David. The 
Louvre owns nine paintings of supreme quality and over 30 draw- 
ings, and Watteau 15 splendidly represented in the Wallace col- 
Jection, which contains nine of his finest paintings, and at the 
British museum by a remarkable collection of drawings. In Ger- 
many some of Watteau's best works, originally purchased by 
Frederick the Great from Jullienne, can be seen in Berlin and at 
Potsdam, and there are also two fine fétes galantes at Dresden. 
The Hermitage museum, Leningrad, contains five paintings in- 
duding two of the best military pictures. In the United States, 
Watteau is well represented in Washington, D.C., New York city, 
Boston and Cleveland. See also PAINTING: France: 17th and 18th 
Centuries; CRAYON DRAWING. 

BrettocraPHY.—The early biographies of Watteau were collected and 
edited by P. H. A. J. B. Champion, Notes critiques sur les vies anciennes 
d'Antoine Watteau (1921); E. L. A. and J. A. de Goncourt, L’Art du 
XVIII* siècle, vol. i (1860) ; E. L. A. de Goncourt, Catalogue raisonné 
de l'oeuvre peint, dessiné et gravé d'Antoine Watteau (1875) ; E. Pilon, 
Watteau et son Ecole (1912); C. Mauclair, Antoine Watteau, 1684- 
1721 (1920); L. Gillet, Un grand maitre du XVIII” siècle: Watteau 
(1921); E. Dacier and A. Vuaflart, Jean de Jullienne et les graveurs de 
Watteau au XVIII° siècle (1922-29); S. Sitwell, Antoine Watteau 
(1925); K. T. Parker, The Drawings of Antoine Watteau (1931) ; G. W. 
Barker, Antoine Watteau (1939); R. Huyghe and H. Adhémar, Wat- 
teou, sa vie, son oeuvre (1950) ; K. T. Parker and J. Mathey, Antoine 
Watteau: Catalogue complet de son oeuvre dessiné, 2 vol. (1956-58) ; 
J. Mathey, Antoine Watteau: Peintures Réapparues dos Lors) 

WATTENSCHEID, a town of West Germany in the Land 
(state) of North Rhine-Westphalia, Federal Republic of Germany, 
lies in the Ruhr Valley and borders (west) the city of Essen. 
Pop. (1961) 79,202. Wattenscheid is cut in half by the Ruhr 
Highway. To the north lies the heavily populated industrial dis- 
trict, mostly built on a low flat-topped hill; to the south the land 
is still largely rural. Much of the town, which was heavily dam- 
aged during World War II, has been rebuilt. The Priory Church 
of St. Gertrude in the centre of the old town dates from 700; it 
was rebuilt during 1868-70. Of the original building, the tower 
survives, and within it is an ancient sandstone font. The predomi- 
nant industries are iron and steel manufacture, and the production 
of electrical equipment, glass, textiles, paper, and plastics. Deep 
mining, begun in 1840, has lost its importance. Wattenscheid is 
to some extent a dormitory town of the three surrounding indus- 
trial complexes of Bochum, Gelsenkirchen, and Essen. The town 
was first mentioned in 900 as Wattanscethe. The settlement re- 
ceived a charter from Adolf VI, count of Cleves Mark, in 1415. 

WATTERSON, HENRY (1840-1921), U.S. journalist and 
newspaper editor, one of the great figures in a bygone era of per- 
sonal journalism, was born in Washington, D.C., where his father 
i Serving as a member of Congress from Tennessee, on Feb. 16, 

M0. As a youth he had literary ambitions and after attending 
ey in Philadelphia turned to journalism, becoming for 
fae time editor of the Nashville (Tenn.) Republican Banner in 
Conf During the Civil War he was attached to the staffs of the 

onfederate generals Nathan B. Forrest, Leonidas Polk, and John 
Men was chief of scouts in the Johnston-Sherman campaign; 
Wok ted the Rebel in Chattanooga. After further newspaper 
un md the first of many trips abroad, he became editor of the 
man, hea! at Louisville, Ky. In 1868, with Walter N. Halde- 
Dun ü founded and became editor of the Louisville Courier- 
iiia à consolidation of the Courier, the Democrat, and the 
integri Haldeman and Watterson adopted a policy of business 
Come A interest in the public service that soon made the 
Papers, at Hee! lone of the most influential of Southern news- 

Soil t had its unpopular days, however, in such times as the 
wo eines period, when it stood for conciliation between the 

en it lons, and during the free silver and greenback agitations, 
Sponsib) advocated a sound currency. Watterson was largely re- 

ilden ie for the Democratic nomination of Gov. Samuel J. 
Crátic re New York for the presidency in 1876. He was Demo- 
" Sa Ave in Congress for a short term (1876—77), where 
lora] cont as Tilden’s floor leader during the Tilden-Hayes elec- 
ecam "est. In August 1918 he sold his interest in the paper and 

* "editor emeritus.” In April 1919 he resigned from the 
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paper because of its support of the League of Nations. He died 
at Jacksonville, Fla., on Dec. 22, 1921. He wrote History of the 
Spanish American War (1898), The Compromises of Life and 
Other Lectures and Addresses (1903), and “Marse Henry": an 
Autobiography in two volumes (1919). Editorials of Henry Wat- 
terson was compiled by Arthur Krock in 1923. 

See Isaac F. Marcosson, “Marse Henry” (1951) ; Joseph Frazier Wall, 
Henry Watterson: Reconsiructed Rebel (1956). 

WATTS, GEORGE FREDERIC (1817-1904), English 
painter and sculptor of grandiose allegorical themes, was born in 
London on Feb. 23, 1817. He attended the Royal Academy 
sporadically between 1835 and 1837, exhibiting among other works 
“The Wounded Heron" (1837, Watts Gallery, Compton, Surrey). 
He twice won a first prize in competitions for the decoration of 
the Houses of Parliament, with "Caractacus" in 1843 and “Alfred 
Inciting the Saxons" in 1847. Although neither cartoon was ever 
carried out in fresco, prize money of £300 enabled him to go to 
Florence in 1843 and to visit Rome and Naples between 1843 
and 1847; the most obvious Italian influence in his work is that 
of Titian. Watts believed that art should preach a universal mes- 
sage, but his subject matter, conceived in terms of vague abstract 
ideals, is full of symbolism that is often obscure and now seems 
superficial. The most famous of his later works, “Hope” (1886, 
version in Tate Gallery), is ambiguous and perhaps ironical in 
meaning. Although he tended to despise portrait painting, Watts 
completed many shrewdly observed portraits of his famous con- 
temporaries, notably that of Cardinal Manning (1882, National 
Portrait Gallery). His best-known sculpture is *Physical Energy" 
(finished 1904; second, revised cast, Kensington Gardens, London). 

Apart from a disastrous, short-lived marriage with the 16-year- 
old Ellen Terry, Watt's domestic life was uneventful; he married 
Mary Fraser-Tytler in 1886. Having twice refused a baronetcy, 
he accepted an Order of Merit in 1902. He died at Compton, Sur- 
rey, on July 1, 1904, in the house where a permanent collection 
of his works is now preserved. 

Brstrocrapay.—G. K. Chesterton, George Frederic Watts (1904); 
M. S. Watts, George Frederic Watts ..., 3 vol. (1912) ; R. Chapman, 
The Laurel and the Thorn: a Study of G. F. Watts (1945) ; D. Loshak, 
George Frederic Watts, 1817-1904, Arts Council Exhibition Catalogue 

1954). 

: WATTS, ISAAC (1674-1748), English Nonconformist minis- 
ter, regarded as the father of English hymnody, was born at 
Southampton on July 17, 1674. His father, also named Isaac 
Watts (1651-1736), was a schoolmaster who twice suffered im- 
prisonment for Nonconformity. Isaac Watts the younger studied 
at the Dissenting Academy at Stoke Newington, London, which he 
left in 1694. In 1696, after a period at home, he became tutor to 
the family of Sir John Hartopp of Stoke Newington and of Freeby, 
Leicestershire. He preached his first sermons in the family chapel 
at Freeby. In 1699 he was appointed assistant to Dr. Chauncy; 
minister of Mark Lane Independent (i.e., Congregational) Chapel, 
London; in March 1702 he became full pastor of this church, which 
twice during the next ten years had to remove to larger premises 
to accommodate the expanding congregation. In 1712 a break- 
down in health interrupted Watts's ministry. He went to stay, 
intending a week's visit, with Sir Thomas Abney at his home in 
Hertfordshire: he remained with the Abneys until the end of his 
life, making occasional appearances at the church of which he re- 
mained titular minister, He died at Stoke Newington on Nov. 
25, 1748. 

During the latter part of his life he devoted much time to writ- 
ing and engaged in public controversy, especially against the Deists. 
During this period he also published a work that had occupied 
him for many years, Logic, or the Right Use of Reason in the 
Enquiry After Truth (1725)—for several generations a standard 
textbook. He wrote much else—on philosophy, astronomy, social 
concerns, religious devotion—during this time, but apart from his 
Guide to Prayer (1715), his The Psalms of David Imitated in the 
Language of the New Testament (1719), and his Divine Songs At- 
tempted in Easy Language for the Use of Children (1715)—the 
first hymnbook for children (see CHILDREN’S LITERATURE: The 
Beginnings)—little of what he wrote after 1712 is remembered. 

The famous hymns were written during his Mark Lane ministry. 
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His first hymn, “Behold the Glories of the Lamb,” was written 
probably as early as 1690. His first collection of hymns and sacred 
lyrics was Horae Lyricae (1706). This was quickly followed by 
Hymns and Spiritual Songs (1707), which included “When I Sur- 
vey the Wondrous Cross,” “Come, Let Us Join Our Cheerful 
Songs,” "There Is a Land of Pure Delight,” and others that have 
become known throughout Protestant Christendom. The Psalms 
of David (see above) contains the most famous of all his hymns, 
“Our God, Our Help in Ages Past” (from his paraphrase of Ps. 
90) ; and “Jesus Shall Reign" (part of his version of Ps. 72), almost 
equally well known. See also Hymn: The New English Hymnody. 
BisLrocRAPHY.-—Works, ed. by D. Jennings and P. Doddridge, 6 vol. 
(1753), rev. by G. Burder (1810-11) ; Posthumous Works (1773). See 
also A. P. Davis, Isaac Watts, His Life and Works (1943) ; H. Escott, 
Isaac Watts, Hymnographer (1962); S. Bishop, Isaac Watts, Hymns 
and Spiritual Songs, 1707-1748 (1962) ; B. L. Manning, The Hymns of 
Wesley and Watts (1942). (E. R. Ro.) 
WATTS-DUNTON, WALTER THEODORE (1832- 
1914), English man of letters, the friend and self-appointed pro- 
tector of Swinburne (q.v.), was born at St. Ives, Huntingdonshire, 
on Oct. 12, 1832. His family surname was Watts, to which in 1897 
he added his mother's name of Dunton. He was educated first as 
a naturalist, and studied the superstitions and folklore of the East 
Anglian gypsies, but qualified as a solicitor and practised in London 
for some years. Literature became his chief interest. He con- 
tributed regularly to the Examiner and the Athenaeum, wrote arti- 
cles on poetry for the 9th edition of Encyclopedia Britannica 
(1885) and for Chambers’s Cyclopedia of English Literature (re- 
published together in 1916 as Poetry and the Renascence of Won- 
der), and was regarded as an important literary critic. A volume 
of his poems, The Coming of Love, was published in 1897 and a 
successful prose romance, Aylwin, in 1898, both setting forth the 
romantic associations of Romany life in the tradition of George 
Borrow, whom Watts-Dunton had known well. He edited Bor- 
row's Lavengro (1893) and The Romany Rye (1900). 
Watts-Dunton's reputation is not due to his own work, although 
his criticism was often discriminating, but to the friendships that, 
with considerable persistence, he formed with notable writers of 
his time, particularly with Rossetti and Swinburne. To both he 
made himself necessary first in a professional capacity, then as a 
friend. In 1879, when Swinburne's health and affairs were at a 
low ebb, he arranged that they should share the same home, and 
until Swinburne's death in 1909 he cared for him devotedly, pro- 
tected him from acquaintances he considered undesirable (a pro- 
tection resented by those excluded), selected his activities, and 
enthusiastically encouraged his writing. Watts-Dunton married 
at the age of 73. He died at Putney on June 6, 1914. 
Brsviocrapuy.—T, St. E. Hake and A. C. Rickett, The Life and Let- 
ters of Theodore Watts-Dunton, 2 vol. (1916); R. Curle, Caravansary 


and Conversation (1937) ; L. Marchand, The Athenaeum: a Mirror of 
Victorian Culture (1941). 


WAUGH, EVELYN ARTHUR ST. JOHN (1903-1966), 
English writer, often regarded as the most brilliant satirical 
novelist of his day. Born at Hampstead, London, on Oct. 28, 
1903, he was educated at Lancing and at Hertford College, Oxford, 
After short periods as art student and schoolmaster, he devoted 
himself to solitary observant travel and to the writing of novels, 
soon earning a wide reputation for sardonic wit and technical bril- 
liance’ During World War II he served in the Royal Marines 
and the Army; in 1944 he joined the British Military Mission to 
the Yugoslav partisans. After the war he led a retired life in the 
west of England. He died at his home at Combe Florey, near 
Taunton, Somerset, on April 10, 1966, 

Waugh’s novels, although their material is nearly always derived 
from firsthand experience, are unusually highly wrought and pre- 
cisely written. Those written before 1939 may be described as 
satirical; together they constitute a superficially ribald but funda- 

mentally serious criticism of 20th-century life. The most note- 
worthy are Decline and Fall (1928), Vile Bodies (1930), Black 
Mischief (1932), A Handful of Dust (1934), Scoop (1938), and 
The Loved One (1948). 
During the war, Waugh’s writing took a more serious and am- 
bitious turn. In Brideshead Revisited (1945) he studied the work- 
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ings of providence and the recovery of faith among the mem 
of a Catholic landed family. In Helena (1950) he re-created oy 
moment in Christian history to assert a particular theolo ie 
point. Andina trilogy—Men at Arms (1952), Officers and Gentle. 
men (1955), and Unconditional Surrender (1961)—he analyzed 
the character of the war, in particular its relationship with the 
eternal struggle between good and evil and the temporal struggle 
between civilization and barbarism. 

Waugh also wrote travel books; lives of D. G. Rossetti (1928) 
Edmund Campion (1935), and Ronald Knox (1959); Aui 
the first part of an autobiography, A Little Learning (1964), 

Waugh is, unquestionably, one of the masters of English prose 
in his generation; and a wide readership bears witness to his ability 
as an entertainer. But the philosophy that he consistently ey. 
pressed aroused disapproval, the main charges against him be 
ing cruelty, snobbery, and romanticism. Assessment of thes 
charges must depend upon assessment of modern Western Society 
and its values, of the artist’s duty in face of evil, of the Roma 
Catholic Church (into which Waugh was received in 1930), ando 
the values traditionally held in the European past. On these mat- 
ters, Waugh took what is commonly considered the reactionay 
side. In various ways, and in particular by his concentration upm 
death and the irrational, he asserted the deceptive, sterile, and 
barbarous character and direction of the “post-Christian” 20th 
century. This gives his work its distinctive flavour and inspires 
both enjoyment and resentment. 

See F. J. Stopp, Evelyn Waugh: Portrait of an Artist (1958), 

(C. H. D) 


WAUKEGAN, a city of northeastern Illinois, U.S., the sea 
of Lake county, stands on a high bluff above Lake Michigan about 
40 mi. N. of Chicago. The alternation of highland and ravi 
creates a pleasant contrast. It was designated on 18th-centuy 
maps as Little Fort. The first American white settler arrived 
in 1835, and the name was changed to Waukegan, the Potawatomi 
equivalent of Little Fort, in 1849 at the time of incorporation 
It was chartered as a city in 1859. As a part of the Chicago 
Milwaukee industrial complex, it manufactures a wide variety af 
products, including wire, chemical and pharmaceutical prepit 
tions, asbestos roofing, outboard motors and steel castings. To the 
south is the Great Lakes naval training station, and a little farther 
removed, Ft. Sheridan. Both help colour the life of the city mi 
use it as a residence area. Transportation is provided by a harbu 
(with coal docks) on Lake Michigan, a number of major highways 
and railways. Pop. (1960) 55,719. For comparative populat 
figures see table in ILLINOIS: Population. (E. G. Hi) 


WAUKESHA, a city of Wisconsin, U.S., 16 mi. W. of Me 


waukee on the Fox river; the seat of Waukesha county. 
settled in 1834, it was incorporated as a village in 1852 wie 


a city in 1896; its name was derived from the Potawatomi 4 
tsha meaning “fox.” From about 1870 to 1905 it was 4 PoP! " 
summer resort. Lying in a region of intensive dairy farming, itt 
a centre for the sale of superior dairy cattle. Its industries # 
mainly metal working, led by the manufacture of motors, je 
and castings, and also include wood products, food and bevent 
processing and mineral spring water bottling. Carroll college 
Presbyterian coeducational institution, was incorporated in 18 
The city has a symphony orchestra. For comparative popu! 
figures see table in Wisconsin: Population. (W. S. " d 
WAUSAU, a city in north-central Wisconsin, US, Se Í 
Marathon county, is on the Wisconsin river about 140 mi. d 
Madison. Huge forests of white pine and the water power ? w 
Bull falls brought settlers in the late 1830s. A settlement 


i 3 ‘ wa) 
established and named Wausau (an Indian word meaning ; i 
place”) in 1850. Early population was predominantly p 


Dubbed the “Lumberjack City," it was incorporated in 7. 

The chief manufactures include wood and wood products n 
as food package containers, fibreboards, paper, veneers and J 
Wausau is also an important agricultural and distribution C al 
It is the home office of one of the country's largest WII w 
workmen’s compensation insurance, and the headquarters ° bi 
Wisconsin Valley Improvement company, a privately owne ys 
state-regulated enterprise which stores the water of the wee 
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fiver in reservoirs and releases it to operating plants which pay a 
toll for its use. m 

Iis river situation, m to : enn "s Ent; and tower- 
ing Rib mountain on the city's border make Wausau a favoured 
jen for fishing, hunting, and summer and winter sports, For 
comparative population figures see table in Wisconsin: Popula- 
jon. (At. E. Sm.) 

K ATOSA, a city of Wisconsin, U.S., in Milwaul 

WAUW. : onsin, j kee 
County and a suburb of Milwaukee, which borders it on three sides, 
is on the Menomonee River. The Potawatomi Indians relin- 
quished their title to the region in 1833, and New England and 
New York settlers began arriving in 1835, followed by German and 
Inshimmigrants. First known as Hart's Mill, Wauwatosa became 
a village in 1892 and a city in 1897. The name Wauwatosa is a 
modification of an Indian word meaning “firefly.” 

With the extension of street railways in the mid-1880s, workers 
in Milwaukee and West Allis began establishing their homes in 
Wauwatosa; other civic developments, such as the adoption of a 
zone ordinance in 1921, increased this trend. Between 1930 and 
1960 the population increased by 168.6% to 56,923. Industry is 
limited, and includes the manufacture of iron castings, interior 
woodwork, steel scaffolding, chemicals, cement blocks, screws, and 
bolts, For comparative population figures see table in WISCONSIN: 
Population, (Ar. E. Su.) 

WAVELL, ARCHIBALD PERCIVAL WAVELL, isr 
Eart (1883-1950), British Army officer, was a leading figure of 
World War II who defeated the Italians in East Africa and liber- 
ated Ethiopia. He was born at Colchester on May 5, 1883. Edu- 
cated at Winchester, he joined his father’s regiment, the Black 
Watch. After war service in South Africa, India, Flanders, and 
Palestine, he was recognized as an exceptional trainer of troops and 
in July 1939 was appointed to the new Middle East Command, in 
which he reached (as a full general) the high-water mark of his 
military career by routing in December 1940-February 1941 
greatly superior Italian armies in Libya and liquidating the Italian 
Empire in East Africa (January-May 1941). But in July 1941 
after unsuccessful fighting against the Germans in Greece, Crete, 
and Libya he was superseded and appointed to command in India. 
When Japan entered the war, Wavell, as Allied commander in the 
Southwest Pacific, fought against great odds but could not pre- 
vent the loss of Malaya and Burma, Asa field marshal and viceroy 
of India (June 1943-February 1947) he had to cope first with 
fe then with intractable political controversies. He died 

ondon on May 24, 1950. 

Wavell was famous for his knowledge of languages, phenomenal 
memory, and literary gift, as shown in his life of his former chief, 
Allenby (1940-43), and his love of poetry. 

Wavell’s writings included The Palestine Campaigns (1928); 
Other Men’s Flowers, an anthology (1944); The Good Soldier 
(1948) ; Soldiers and Soldiering (1953). (J.R.M.B.) 

WAVELLITE, a mineral consisting of hydrated aluminum 
Phosphate, _ Distinct crystals are of rare occurrence, the mineral 
hm taking the form of hemispherical or globular aggregates 
in Rim Internal radiated structure. It is translucent and Ls 
fo Our from gray or white to greenish, yellowish, etc. The 
ola is Aly(OH)5(PO,)» + 44H20, and it crystallizes in the 
22. hombic system, The hardness is 3.5, and specific gravity 
VES It was first found, at the end of the 18th century, by W. 
evel near Barnstaple, Devon, where it lines crevices in a black 
oe Tock. In the United States it has been found in Pennsylvania 

WAY Hot Springs National Park, Ark. y 
h AVE MOTION is manifested in the propagation of dis- 
i ances in physical systems. The system may be a fluid, such as 
uei à structure, or even a procession of soma : nr 

^ ce may be ch. i by changes in velocity 
s Particles, ie e E material, changes in 
Mi Ue speed, or other physical variations. Only a few vari- 
ae t Wave motion have been selected for discussion here; pao 
illes se nemis of these and other types may be found quer su ; 

ree 5 ELECTROMAGNETIC WAVES; INTERFEROMETER; LIGHT; 
scope; Quantum Mecwanics: Wave Mechanics; RADAR; 
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Waves in a Liquid—Perhaps the most frequently observed 
waves are those that propagate on the surface of a liquid. Con- 
sider a channel of unit width with vertical plane walls that contains 
a liquid with a surface wave moving to the right at A in fig. 1. 
The velocity of the liquid to the left of A at time ¢, (and to the 
left of A’ at a later time £5) is denoted by 4, and its depth is de- 
noted by kı. The depth of the motionless fluid into which the 
wave is advancing is called ha. Invoke the laws that: (1) no fluid 
materializes or disappears during the process; and (2) the rate at 
which the momentum of any element of the fluid increases must be 
equal to the net force externally applied to that element. If the 
element of fluid to which these laws are to be applied is one initially 
lying under the solid line of fig. 1 between B-B and C-C, it will, 
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FIG. 1.—SEQUENTIAL POSITIONS OF SURFACE OF LIQUID DURING WAVE 
PROPAGATION 


after a time interval ż, lie under the dotted line between B’—B’ 
and C-C; the distance from B-B to BB’ will be ut, Since the 
deeper fluid is moving to the right at velocity s, the first law 
requires that the distance L over which the formerly motionless 
fluid has been accelerated during this time be given by 


(hı — hz) L = huit 


To apply the second law, note that the average fluid pressure 
(taking atmospheric pressure as a reference) in the fluid of depth 
hy is pgh;/2, and that the average pressure over C-C is pgho/2; 
where g is the acceleration of gravity and p is the density (mass 
per unit volume) of the fluid. The net horizontal force exerted on 
the fluid element under consideration during this time interval 
comprises two components: a force pgh,?/2 exerted by the fluid 
on the left of the element; and one of magnitude pg/i;?/2 exerted 
by the fluid on the right of C-C. The net force is directed to the 
right and has magnitude pg(/,? — ha?)/2; thus, the second law 
states that 


pgUn* — ha*)/2 = (phaL/t)uy 


where phL is the mass of fluid that has been accelerated from 
rest to velocity u, during the time t; (phoL/t)u, is the rate at 
which momentum has been acquired by the element during that 
time. These two equations imply that 


ui = gn — hz)? (n + hea) /2hiha 


L/t = Vg + ha) hı/2ħ 


Llit is the speed at which the front of the deeper layer encroaches 
on the shallow layer; i.e, the wave speed. Here, as in almost 
all wave phenomena, the wave velocity is greater than the particle 
velocity. It must be noted that dissipative effects, variations of 
velocity with depth, and the detailed shape of the front have been 
ignored. Despite these simplifications this quantitative picture 
of a deep layer of liquid moving into a shallow layer provides an 
extremely useful description of the tidal bores observed in many 
rivers (see TwE). In the application of these results velocities 
must be measured relative to an observer moving with the un- 
disturbed rate of the river in which the bore is to be propagated. . 

The phenomenon can be observed on a small scale by allowing 
water to flow from a faucet into a basin. The flow can be ad- 
justed so that two zones surround the point at which the water 
meets the basin; the inner zone consists of a thin flat layer of 
water moving rapidly outward, and the outer zone is a thicker, 
more slowly moving layer. The size of these zones can be con- 
trolled by adjusting the faucet. 

To relate this observation to fig. 1, imagine that the observer 
views that figure as he moves to the right at a velocity L/t as 
calculated above; i.e., he moves at the velocity of the bore. In 


and 
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this reference system the bore is stationary, the thin layer on the 
right is moving to the.left at speed L/t, and the thick layer is 
moving to the left at-speed L/t — u. The leftward motion so 
described agrees precisely with the observed radial motion. 
Considerations similar to these can be used to indicate how a 
gentler disturbance is propagated. Ordinarily, a wave whose height 
is very small compared with the ambient fluid depth, #, and whose 
extent in the direction of propagation is large compared with h, 
will propagate in an otherwise quiescent fluid at speed Veh 
(consistent with the foregoing equation for L/f). This speed is 
independent of the details of the wave shape, and the wave will 
propagate without change of shape; such waves are called non- 
dispersive (fig. 2). However, if the wave height is an appreciable 
(TIME =2t) 


(TIME =t) 


( TIME =0) 


FIG. 2.—SURFACE POSITION OF A NONDISPERSIVE WAVE; A DENOTES THE 
DISTANCE TRAVERSED IN TIME t 

fraction of the depth, so that the wave speed is significantly 
greater at greater depth than at shallow spots, propagation will 
occur as illustrated in fig. 3. The argument presented here to 
account for this is by no means complete, but it does indicate 
considerations that help make a correct prediction of the steep- 
ening of such waves and the formation of bores. In particular, 
by the time configuration C of fig. 3 is reached, a bore starts to 
form; configurations correspond- 

ing to later times can be deduced Ene 
from a more precise theory. 

The propagation of surface 
waves in deep water provides a 
different picture. If the extent of. 
the surface distorted by the wave 
is small compared with the water 
depth, only the fluid near the 
top moves, and depth plays no role as in the foregoing examples. 
There is, in fact, no single propagation speed for low-intensity 
waves appropriate to all wave shapes as there is in shallow water, 
and, with isolated exceptions, waves cannot travel without change 
of shape. The wave motion in such systems is said to be dis- 
persive. 

Contrast the disturbance behind a motorboat first in shallow 
water and then in deep water. In shallow water of depth 4, the 
boat proceeds from position 0 to A to B to C (fig. 4) at a ‘con- 
stant velocity, V, which here is 
greater than gh. The times of 
arrival of the boat at these points 
are 0, £i, to, tg, respectively. 
When the boat bias at nen 
disturbance propagates outward 
from 0 at speed \/gh; by the time 
the boat reaches C (whose dis- 
tance from 0 is Vtg), this distur- 
; a bance has spread to a circle of 
radius /5Vgh. Similarly, the wave initiated at B at time fy has, 
at time t, spread into a circular region of radius \/gh(ts — to) 
Ha Mrd or cad of the region into which all such Mibi 

ances have spread is the wedge shown in fig. 4: i i 
angle 0 shown there is such that igh Saami 


sin 6 = \/gh/V 
Thus, the geometry of the disturbed region depends on the speed 
of the boat. 

No such elementary construction can be carried out for deep 
water. However, the geometry of the wave generated by the boat 
is such that the most rapidly propagating significant contributions 
to the disturbance propagate at a speed proportional to that of the 
boat. The proportionality value is always the same, such that 
0 = 19° 28’. In the foregoing arguments the words shallow and 
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FIG. 3.—SEQUENTIAL POSITIONS OF 
INTENSE WAVE MOVING TO RIGHT 


FIG. 4.—DISTURBANCE CREATED BY 
MOVING BOAT (see TEXT) 
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deep are to be understood in a relative sense. In considering way 
motion, water is shallow whenever the distances (other than Wave 
height) characterizing the wave geometry are large compared vit 
the depth. When these distances are small compared with the 
depth, the water is said to be deep. The intermediate case 1, 
quires subtler considerations and will not be discussed here, 

Wave motion in which surface tension (q.v.) plays an impor. 
tant role can be observed when a stream of water about one-tenth 
of an inch in diameter flows from a faucet. This stream woul 
ideally be a slowly tapering column whose shape did not change 
with time, but when its diameter is small such a configuration js 
almost never observed. Even if the steady column could be ten. 
porarily established, minute disturbances always present in th 
room would initiate a wave that would grow in magnitude until a 
some position the column would break up into droplets. This phe. 
nomenon is dominated by the effects of surface tension and fluid 
particle accelerations. To understand how droplet formation can 
be observed only for small streams, consider the following: the 
surface tension, T, has units m/t? (m = mass, t = time); the 
density p has units m/I? (1 = length); and the stream diameter, i, 
has dimension /. If it is agreed that no other physical parametes 
play a role in the wave amplification, then the only combination of 
pertinent physical quantities having the physical dimension timeis 
Vpd3/T (see DIMENSIONAL ANALYSIS). 

Since relationships among physical quantities can be meaningful 
only when the physical dimensions involved are self-consistent, 
e.g., the force required to lift an object must be equal to some 
thing having the physical dimension force, the droplet formation 
time, 7, must be equal to something having the dimension time, 
Since no other time-dimensional quantity is available, 7 must b 
proportional to /pd?/T. This implies that the breakup time, r, 
increases rapidly with increase in stream diameter; however, í 
must be a shorter time than that required for each particle of 


fluid to reach the bottom (roughly \/2L/g, where L is the distant 
from faucet to sink, and g is the acceleration of gravity), and this 
will be the case only when d is small enough. Systems such 88 
this, in which the initial wave motion becomes more intense with 
time without external excitation, are said to be unstable in th 
presence of such waves. The gross character of ocean curren 
atmospheric circulation, air flow past airplane wings, and the figit 
of a baseball would each be very different, indeed, were it not that 
their flow configurations are drastically modified through such it 
stabilities, 

If a finger is placed in the thin stream, the column assumes 4 
stationary but wavy shape above this obstruction. The wave 
travels upward relative to the fluid at precisely the speed, V; wi 
which the fluid in this wavy region is falling. The resulting wave 
is stationary relative to the observer, and the ratio of the walt 
length, À (distance from crest to crest), to the diameter can readily 
be estimated, Arguments much like those by which the droplet 
forming time was estimated will indicate that this ratio shot! 
depend on the quantity pdV2/T. A careful analysis shows 

d= xd/(1 + pV2d/T) 
A sequence of such experiments with various stream spee 
diameters will confirm this result. ap üt 

Shock Waves in a Gas.—Acoustics is concerned with i 
propagation of sound waves, particularly in air. Sound vaya 
usually defined to include only those waves with intensity 50 g 
that their changes in pressure and temperature are a very en 
fraction of the ambient pressure and temperature. These Ur 
travel at a rate that depends on the medium through which t 
pass (see Sounn). However, when an object moves S $ 
gas at a rate higher than acoustic speed, a shock wave W, j 
generated. As indicated in fig. 5, this shock wave is an exceed. y 
thin region separating undisturbed gas from gas that has alte di 
been set into motion. The flow between the dotted lines d 
point A in fig. 5 is closely analogous to that discussed in con i 
tion with fig. 1. In fact, fig. 1 is precisely applicable phi 
and hə are interpreted as gas density rather than as liquid a 
As the shock propagates into the gas, the density, tempera atl | 
pressure, and velocity of the gas change abruptly. To deal 4” 
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tatively with this wave phenome- 
non requires the mass and mo- 
mentum conservation laws used 
above; also needed are the law 
requiring conservation of energy 
and a knowledge of the thermo- 
dynamic properties of the gas. 
These laws facilitate the follow- 
ing quantitative description. 
When an object is flying at 
rates comparable with those of 
meteorites or man-made satellites 
entering earth’s atmosphere (say 
25,000 ft. per sec.), the following conditions obtain. In the gas 
through which the point A on the wave has just passed, the pressure 
is about .9p,U2, the gas velocity is about .9U, the density is about 
10p,, and the temperature is several thousands of degrees Kelvin. 
Here p; is the ambient density of the air and U is the wave speed 
(the speed at which the shock wave encroaches on the still gas). 
The gas will be compressed to a lesser extent behind the oblique 
part of the wave; specifically, the pressure distribution is well ap- 
proximated by .9p,U? cos* 6, where 0 is the angular coordinate 
of any point on the wave front. This isolated information con- 
cerning strong shock waves for which the pressure rise is large 
compared with the ambient pressure is all that is needed to estimate 
i early — of objects of known size and velocity entering 
e atmosphere. 
Strong shock waves also occur when explosive charges are det- 
onated in gas, liquid, or solid. The details are very involved, 
largely because the relevant properties of the materials entail com- 
plicated descriptions. However, to grasp the dominant features 
of the wave motion, imagine that all the energy, E, of the explosion 
has been released instantaneously at a single point in space; also 
that at time ¢ the shock wave has traveled a distance R and is ad- 
vancing with speed U through a gas. The relevant quantities are 
the energy Æ (units m/2/t2) and the ambient density p (units 
m/l), Information is sought on the history of the distance R 
(unit !), the pressure p (units m/I?), the speed U (units //£), 
and the time ¢. Physically meaningful relations among these must 
Pacersi units and state that R is proportional to (EP.p)/5, 
B An Proportional to (E/pt*)1/5, and that the pressure just be- 
i e shock wave is proportional to (E?p3/t*)/5. Thus, the 
de starts out at very high speed but quickly slows down, and 
Aiea in the gas just behind the shock decreases even more 
Ten 7 as the wave expands. A more detailed analysis has shown 
EEA Roson in air, the distance traveled by the shock in 
Kock Is R = .97(Et?/p)1/5 and that the pressure just behind the 
eee 2» = .17(p3E2/t8)1/5, the values of R and f, being in 
iiit es and dynes/cm?, respectively. These figures are ac- 
Soe m Y until po is about three times the ambient pressure. 
ues, ees Airfoils: Shock Wave Phenomena; Ex- 
Tae v a erakon and Detonation.) ^ 
iramot t aves.—The flow pattern of a reasonably uniform 
ad raffic traversing a long road is described by a specifica- 
and the à * density, p (number of cars per car length of road), 
Heuer nobile speed, q. Disturbances in such a pattern are 
i A introduced by traffic lights, debris, accidents, and so on. 
mes (Çharacterized by change in density and speed) that 
invoking 3 rough the traffic stream can be readily estimated by 
Bat nee "ia laws similar to those used earlier. The first requires 
pirical ma materialize or disappear; the second, based on Ems 
and Bede ee postulates a specific relation between spee 
ion, with E Such Observations have been made, and this rela- 
i cient accuracy for these purposes, 1s 


FIG, 5.—SHOCK-WAVE GEOM ETRY 


The qg=q(1—p) j 
Ns, the % may be regarded as the safe maximum for the road; 
to Bum Possible speeds range from 0, when the cars are bumper 
"uires m to go, when the cars are very far apart. The first law 
Of road at the number of cars emerging from a given segment 
Per unit time subtracted from the number entering the 


Segm, t Dg 
ment per unit time should equal the time rate of density 1m- 
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crease in the segment times the length of the segment. In terms 
of the differential calculus, this equality is stated as 


| aoa) /ax + bp/at = 0 


It also may be shown that these laws are satisfied by any density 
distribution p that changes with x (the distance along the road) 
and ¢ (the time) according to the rule 


x = go (1 — 2p)t 


The implications of this density variation can be seen by plotting 
the positions of constant density on a graph where the horizontal 
coordinate is distance along the road, and the vertical coordinate 
represents the time of observation (fig. 6A). This figure corre- 
sponds to a situation in which a long string of cars has stopped 
behind a traffic light at x = 0. There, at the time ¢ = 0, when 
the light changes to “go,” the density to the left of x = 0 is unity 
and that to the right is 0, According to the foregoing equation, the 
density is constant on each radial line through the origin. Thus, 
at the later time £4, the velocity 
distribution is that shown plotted 
in fig. 6B. 

When an obstruction in a 
stream of traffic forces cars to 
change speed abruptly a shock 
wave can form. To apply the 


A first law to the flow across such a 
shock wave, it must be written in 
i the form 
Ye + 
oh pig — U) = pGi — U) 


x 


+ where p, and q; are the values of 
p and g just to the left of the 


FIG. 6.—(A) LINES OF CONSTANT 
DENSITY THAT FORM WHEN LINE OF 
TRAFFIC IS RELEASED SUDDENLY. 
(B) TRAFFIC SPEED (AS FRACTION 
q/4,) PLOTTED AGAINST DISTANCE x 


shock, and py and qg are those 
just to the right of the shock; U 
is the speed at which the shock 
wave advances into the fluid, and 


WT TIME tse TEXT) the equality implies that the 
number of cars that enters the shock per unit time is equal to the 
number that leaves per unit time. 

Consider now the situation in which, until time 0, the flow of 
traffic is essentially uniform at speed q, — (3)qo and density 
p, =}. At time 0, an obstruction suddenly appears at * = 0, 
so that each car must pass it at speed qo = qo/8 (and, according 
to the first equation of this section, at density pp = $). Fig. 7A 
indicates how the road chokes up. There is uniform flow at 
density p, approaching the obstruction, until it encounters a shock 
wave whose speed U is —q9/8 followed by a region of uniform 
flow at density po. When the cars have just passed the obstruc- 
tion, they immediately accelerate to a steady speed 7qo/8 until 
they catch up to the traffic stream ‘3 b 
moving at speed 3q9/4. This en- 
counter occurs at x = 5qot/8, 
and thenceforth the stream pro- 
ceeds at the unobstructed speed. 
Fig. 7B shows car speed as a 
function of distance at time 4. 
This piecing together of different 
speed regimes may seem arbi- 
trary, but it is the only combina- 


tion of density and speed distri- DN 
bution that satisfies the relation oh 
between q and p and that con- U 
serves the number of cars. i X 


i henomena are 
The foregoing p FIG. 7.—(A) SHOCK WAVE LOCA- 


analogous to certain phenomena 
in gases. When the two ends of 
a long cylinder are separated by a 
diaphragm, one end is evacuated, 
and the diaphragm subsequently 
is suddenly removed, the gas-den- 
sity distribution that develops is 
very much like the traffic-density 


TIONS IN x-t PLANE FOLLOWING 
SUDDEN, PARTIAL OBSTRUCTION OF 
ROAD. IN REGION TO LEFT OF LINE 
C DENSITY IS 4; BETWEEN C AND 
VERTICAL IT IS 4; BETWEEN VERTI- 
CAL AND LINE D IT IS $; TO RIGHT 
OF D IT IS 4. (B) TRAFFIC SPEED 
PLOTTED AGAINST DISTANCE x AT 
TIME t, 


316 


distribution of fig. 6. On the other hand, when a partial obstruc- 
tion is suddenly inserted into a cylinder through which gas is flow- 
ing at high speed, the flow to the left of the obstruction may be 
like that of fig. 7, but the flow to the right will be quite different. 
This difference arises because the molecules of gas are influenced 
by neighbouring molecules behind as well as in front, but the car 
speed is influenced only by the proximity of the cars ahead. 

Waves in Elastic Solids.—When one end of a long cylindrical 
rod of homogeneous, isotropic elastic material is suddenly twisted 
about the axis of symmetry, the displacements that characterize 
the ensuing wave correspond to rigid body rotations of the suc- 
cessive circular cross sections. The distorting elements of ma- 
terial do not change volume, and the wave proceeds at the speed 
VG/p, where G is the shear modulus of the medium (for steel, G 
is about 6,000 tons per square inch, and the transverse wave speed 
is somewhat greater than 10,000 ft. per sec.). The particle dis- 
placements are all perpendicular to the direction in which the dis- 
turbance is progressing, and such waves are called transverse waves. 
If, however, a uniform pressure were suddenly applied to the 
surface of a spherical chunk of the same material, the wave that 
propagated toward the centre of the sphere would involve changes 
in volume of the material, and the displacements would be in the 
direction of propagation. Furthermore, this longitudinal wave 
would proceed at a speed that for most metals is 


V2Gü — »)/p — 2») 


where v is Poisson's ratio for the material (see MATERIALS, 
STRENGTH Or: Elasticity). 

In most structures (ranging in size from small piezoelectric 
crystals and machine elements to the planet earth itself), wave 
propagation phenomena of interest involve both kinds of wave. 
When either a transverse or a longitudinal wave encounters any 
nonhomogeneity (a crack or void, a force-free surface, an inclusion 
of a different material, and so on), the transmitted and reflected 
waves necessarily comprise both transverse and longitudinal con- 
tributions, In general, a longitudinal wave coincides with the 
direction in which the resultant wave propagates (in terms of such 
characteristics as displacement, velocity, surface traction, electric- 
field intensity, and so on). In a transverse wave, however, the di- 
rection of propagation is perpendicular to the direction associated 
with such quantities. In the study of earthquakes, analysis of 
longitudinal and transverse wave interaction is a primary considera- 
tion. See EARTHQUAKE: Earthquake Waves. 

Brstiocrapuy.—J. W, S. Rayleigh, Theory of Sound (1945); J. J. 
Stoker, Water Waves (1957) ; F. W. Sears, M echanics, Wave M otion and 
Heat (1958) ; C. A. Coulson, Waves, 7th ed. (1955); R. A. Waldron, 
Waves and Oscillations (1964) ; T. H. Havelock, The Propagation of 
Disturbances in Dispersive Media (1964) ; J. N. Bradley, Shock Waves 
in Chemistry and Physics (1962). (G. F. C; X) 

WAVES OF THE SEA. Whenever the wind blows over 
water, the surface is formed into waves. These grow under the 
influence of the wind and form a most irregular surface pattern 
known as “sea.” When wind-raised waves travel out of a storm 
area they advance as “swell,” and after having traveled large dis- 
tances become a series of long, low and fairly regular undulations. 
These may be all but hidden by short irregular waves, newly 
formed on the surface, until the swell travels into shallow water. 
There each wave crest rises sharply from the water surface, grows 
steeper and steeper until it breaks, and foaming white “surf” 
advances toward the shore line and rushes up the beach. The 
terms sea, swell and surf describe, therefore, different stages of 
the same phenomenon, and the waves of the sea caused by wind are 
discussed below under these headings. 

As agents of geologic change, waves, and the shore currents gen- 
erated by waves and tides, are continually altering the shores of 
lakes and oceans. The ways these forces operate to build up, tear 
down and shift beaches and shores are described under Action of 
Waves and Shore Currents, below, 

Not all waves of the sea are caused by wind. Destructive waves 
caused by earthquakes, submarine landslides or volcanic eruptions 
beneath the sea occasionally inundate low-lying coasts and cause 

enormous damage. Such waves, or tsunamis, often are called tidal 
waves, although they have nothing in common with the tides. T] hey 
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are discussed under Other Ocean Waves, below. True tidal LN 
are caused directly or indirectly by the attracting forces of the 
sun and moon and, although strictly speaking they are "Waves of 
the sea,” they are usually treated as a separate subject (see Toy) 


WAVES CAUSED BY WIND 


History of Investigations.—Waves have been observe for 
thousands of years, yet knowledge of them is most incomplete anl 
many fundamental questions remain unanswered. This lack of 
knowledge is probably due to the fact that the subject has beg 
studied from two different points of view, each failing to take into 
account the results achieved by the other. To the mathematician 
wave motion has presented a fascinating field of study, but he hy 
not often been concerned with the practical application of hi 
studies to waves of the sea. To the seafaring observers ways 
have long been a source of keen interest but mariners have been 
unable or unwilling to utilize the tools developed by the mathe. 
maticians. 

The first systematic mathematical study of wave motion appear 
to have been made by Sir Isaac Newton (1642-1727), but not un 
til the 19th century was the study of wave motion put on a sound 
mathematical basis. Among the important contributions wer 
those by G. G. Stokes (1847), J. Boussinesq (1872), and Lord Ray. 
leigh (1876). The first accounts of careful observations of waves 
were those by Leonardo da Vinci (1452-1519). Observations in 
wave tanks seem to have been initiated by the Weber brothers in 
1825. 

A “Report on Waves" submitted by J. Scott Russell in 184 
to the British Association for the Advancement of Science exercistd 
a profound influence upon all subsequent wave studies. Observa: 
tions at sea were published by T. Stevenson (1850), A. Pars 
(1871), G. Schott (1893), V. Cornish (1934) and A. Schumacher 
(1928). The effect of waves on engineering structures wis 
studied by D. D. Gaillard (1904). The first successful attempt 
to bridge the gap between theory and observation was made by 
Harold Jeffreys in 1925. H. U. Sverdrup and W. H. Munk d 
veloped a series of dimensionally complete empirical relatio 
ships on the basis of which it was possible to forecast wave height 
and period from weather maps. Such forecasts were made to 
assist amphibious landings in World War II. Thereafter mud 
progress was made to give more complete statistical descriptis 
of the sea surface. In England, G. E. R. Deacon, N. F. Barbet, 
M. S. Longuet-Higgins and F. Ursell in 1946-48 developed methodi 
for recording the spectrum of ocean waves, and Willard F. Pierson 
Jr, at New York university, developed in 1950-52 relations 
for forecasting the spectrum. Carl Eckart in 1953 gave the fis 
statistical theory of wave generation. 
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FIG. 1.—DIAGRAM OF A WAVE SHOWING HOW THE LENGTH AND HEIG 
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MEASURED. THE VERTICAL SCALE IS EXAGGERATED 
Definitions.—The height of a wave, H , is the vertical distant 
from crest to trough. The length, L, is the horizontal dd 
between adjacent crests (fig. 1). The wave period, P, is the jnt 
interval between the passage of successive crests at a fixed r 
The velocity, V, of a wave is the speed with which the wave j 
travels along the sea surface. me 
Theory.—The derivation of the basic properties of wave à 
tion according to the classical wave theory is next indicated, 
knowledge of theory is not essential for the reader's unde! 
ing of the rest of this article. att 
The usual procedure for dealing with short waves in deep ur 
is to solve the hydrodynamic equations of motion and the eq Ng 
of continuity for an incompressible medium, subject to ie cil 
lowing conditions: (1) all motion is irrotational, that is, 4 wee 
potential ø exists; (2) the pressure along the surface is cons 
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sheymotionticeases nt. great depth. Neglecting second-order 
the simplest solution satisfying these conditions is 


(3) 
terms, 


o= Bge cos (kx — of) (x) 
where z is the vertical co-ordinate directed upward from the un- 
disturbed sea surface, x the horizontal co-ordinate positive in the 
direction of wave motion, ¢ time, g the acceleration caused by 
gwity, 0 = 2n/P, k = 2x/L. Equation (1), assumption (2) 
and the identity V = L/P lead to the equations L = gP?/27, V = 
ghi? or, with good approximation, 


L= 5P*, V=3P G) 


where L is the wave length in feet, P the period in seconds, V 
the velocity in knots. Equations (r) and (2) apply only to deep 
water but are approximately correct when the depth is larger than 
one-half the wave length. Derivations of these equations, to- 
gether with a complete discussion of the entire subject of wave 
theory, are included in chapters 8 and 9 of Horace Lamb's Hydro- 
dynamics (1932). 

Wave Motion and Water Movement.—The wave velocity 
is the speed with which the wave form travels along the surface. 
The water, on the other hand, advances very little. This was 
known to Leonardo da Vinci, who compared water waves to waves 
traveling across a wheat field where the wheat itself remains 
rooted. There is, however, a slight surface drift in the direction of 
wave movement which amounts to about 1% only of the wave 
velocity. Although too small to be of general importance, it does 
affect the drift of life rafts, causes floating objects to wash ashore 
and contributes, in heavy surf, toward an abnormal rise of the 
water level against shore, the latter known as “storm tide.” 

Within the traveling wave any small volume of water moves in 
a vertical circle. At the surface the diameter of the circle equals 
the wave height. An object on the crest of the wave moves for- 
ward with the wave. When the object lies in the trough it moves 
ina direction opposite to that of the wave. In front of the crest 
the object rises; behind the crest it falls. The circular movement 
is completed during one wave period. If an object were sus- 
pended beneath the surface it would still describe circles; but the 
“sued the object, the smaller the circle. Ata depth of a quarter 
of a wave length the diameter of the circle is only 10% of that 
at the surface, and at twice that depth practically all wave motion 
lia pond submarines can escape wave motion by 

greater depth. 
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: , velocity and period (equation [2]) have E 
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- Each little wave presents a slight obstacle to succeeding 
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become successively longer. Length and height both increase, but 
at first their ratio remains approximately the same at 13:1. At 
the later stages of wave generation, the height will increase less 
rapidly, and the waves accordingly become flatter. In the trade- 
wind belt, where-the wind blows steadily over large distances, a 
long rolling sea is generated. These long waves may eventually 
travel faster than the wind. 

When the wind velocity exceeds 10-12 knots, some of the smaller 
waves grow so rapidly that their height reaches one-seventh of 
their length. When this critical ratio is reached, the water at the 
crest moves faster than the crest itself, causing the water to 
topple forward into whitecaps. 

A heavy sea is raised when strong winds blow for many hours 
over large ocean areas. The height of the sea is determined, 
therefore, by three factors: 


Fetch ..Distance over which wind blows. 


Wind velocity .. Average speed of wind over fetch. 
Wind duration . ....How long the wind blows. 

Over landlocked areas, such as bays and small lakes, the wave 
height is usually limited by wind velocity 'and fetch (distance from 
the windward shore); thus, in a small body of water high waves 
cannot be formed. Over large ocean areas the height of the sea is 
usually limited by wind velocity and wind duration. So, in gen- 
eral, the wave height may be liniited either by fetch or duration. 
When wind velocity, fetch and duration are known, the wave height 
can be determined from Tables I and II, and the lower of the 
two values will be applicable. 

The highest sea ever reliably reported consisted of 55-ft. waves. 
To produce such waves a 60-knot wind would have to blow about 


TABLE L—Wave Height in Feet for Various Wind Velocities and Fetches 


Wind velocity in knots 


Fetch in nautical miles 


10 20 30 40 so 60 

10 2 3 s 7 9 10 
Sd ND RNS 35 2 4 7 9 12 14 
BUNS eluate rio, <a 2 6 10 14 18 22 
100 2 7 13 17 25 3o 
$00 2 10 20 3 45 55 
1,000 2 10 21 35 50 7o 


24 hours over a fetch longer than goo mi. Waves consistently 
higher than this are not found because gales do not blow over 
sufficiently large fetches for a sufficiently long time and because at 
hurricane velocities the tops are blown off. 

Sea coming from different quarters of a storm will run in dif- 
ferent directions and a cross sea results. When two crests inter- 
sect, peaks are formed. When two troughs intersect, hollows are 
formed. Instead of long crests and troughs the sea surface then 


TABLE I.—W ave Height in Feet for Various Wind Velocities and Durations 


Wind velocity in knots 
Wind duration in hours 
10 20 30 40 50 60 
6 2 5 10 14 20 25 
iz 2 7 13 20 30 35 
24 2 9 17 30 40 55 
48 2 10 22 35 45 70 


consists of apparently unrelated peaks and hollows, Isolated 
peaks up to 80 ft. have been reported; but these freaks, caused by 
the coincidence of two or more crests, rise high above the gen- 
eral water level, To a ship passing through a cross sea formed 
by high waves these peaks spell danger. Steep cones of water may 
crash over the ship causing extensive damage to superstructure and 
loss of personnel, A full gale sometimes tears the tops off these 
peaks and flying sheets of water are thrown against the ship. 

Swell.—Waves leaving their storm area are known as swell. 
Their length, velocity and period increase as they travel away from 
the storm area while their height decreases because of the re- 
sistance offered by the air. Table III shows approximately how 
the wave height decreases. The first column gives the height of 
waves just as they emerge from the storm area, the other columns 
the height at distances of 500, 1,000, 2,000 and 3,000 mi. 
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TABLE III.—A pproximate Height of Swell in Feet at Various Distances 
From the Storm Area 


Distance from storm area in nautical miles 


o 500 1,000 2,000 3,000 
49 25 20 12 8 
30 19 14 8 s 
20 12 8 5 3 
15 8 5 3 2 
10 5 3 a 5 

5 2 1 0.5 3 


This decay of wave heights is assisted by an opposing wind and 
lessened by a following wind. 

Seafaring men learned to judge the distance of a storm from the 
approaching swell. In general, an irregular short and high swell 
comes from a nearby storm, while a regular long and low swell 
comes from a distant storm. But even the most regular swell is 
composed of alternate groups of high and low waves. These are 
caused by interference between trains of swell from different 
quarters of the storm. Alternate groups of high and low swell 
result, and these have been responsible for the popular but in- 
correct belief that every seventh wave is highest. Waves vary in 
height but without regularity. 

One of the longest swell periods ever recorded was 23 sec. Ac- 
cording to equation (2) its length in deep water would equal 2,650 
ft., about half a mile, and its velocity 69 knots. This swell was 
Observed at Ascension Island aíter it had traveled across the 
equator from its generating area near Iceland. The rollers of 
Ascension are famous. Accounts of their destructive power date 
back to 1846 when 13 vessels were driven from their moorings and 
totally wrecked. The swell reaching Rio de Janeiro, Braz., is 
equally famous and locally known as the resaca. A 28-sec. swell 
which was generated in the roaring forties of the South Atlantic 
was recorded at the Cape of Good Hope. According to equation 
(2) its length must have been almost three-quarters of a mile and 
its speed, 84 knots. 

Each ocean region has its own characteristic swell conditions 
which are related to the general atmospheric circulation. Along 
the North American west coast the swell is often the result of 
storms traveling south of the Aleutians into the Gulf of Alaska. 
Conditions are similar along the European and African west coasts 
which receive swell from storms traveling toward Iceland. Along 
the Oregon, Washington and Canadian coast, and in Scotland, 
North Ireland and Norway the swell, although heavy, is usually 
overshadowed by the high sea generated in local storms. 

Because of the prevailing westerly winds the east coast, or lee 
side, of continents in the northern hemisphere does not experience 
a long swell, and high surf is usually the result of local storms. 
Swell in the southern hemisphere can be expected to be longer 
than in the northern because the area occupied by ocean is pro- 
portionally larger, 

Surf.—All the energy which the waves have accumulated from 
the wind for many hours over long fetches is thrown into a narrow 
surf zone. High breakers can do much damage. At Ymuiden, the 
Netherlands, the harbour entrance to the Amsterdam canal, a wave 
in a gale lifted a 20-ton concrete block 12 ft. and deposited it on 
top of the pier which was about 5 ft. above high water. Waves 
breaking against cliffs and embankments may impel water skyward 
and cause damage high above sea level. In one instance, damage 
was reported 132 ft. above high water. 

The transformation of a seemingly harmless flat swell into steep. 
plunging breakers had been thought to be primarily brought about 
by friction, but investigations made during the period 1943-45 
indicated that the restricting effect of the sea bottom upon the 
water movement is the primary factor. In deep water, waves set 
up a circular motion which extends to a depth of about one-half 
the wave length. In shallow water this circular motion is squeezed 


TABLE IV.—Wave Velocity in Shallow Water 


Depth of water in feet Speed of wave in knots 
15 13 
10 1 
5 8 
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into elliptical motion and at the bottom is distorted into bacan 
forth movement shoreward under the crest and out to sea pen 
the trough. The distortion of the water movement is associate] 
with a decrease in wave velocity. When the depth becomes ls 
than r5 ft., the velocities of the waves of periods longer than 8 
depend only upon the depth of the water as shown in Table Iy, 

As waves pile into the shallow water there is also a decrease in 
wave length as if the wave train were being compressed accordion 
fashion. Unlike the wave velocity, the wave length in shalloy 
water depends not only upon the water depth but also upon thy 
wave period. The longer the wave period, the longer will be thy 
wave length. The wave period remains unchanged throughout, 

The direction of the waves also changes. Waves approaching ; 
straight coast line at an angle tend to swing parallel to shore be 
cause the portion of the crest nearer shore is in shallower water and 
moves slowly while the portion of the crest in deeper water rats 
ahead. Thus, waves turn in such a manner that the outline of the 
crest tends to take the shape of the bottom contours. Waves bend 
into bays, around headlands, points and jetties, but in doing so they 
lose height because they must stretch, 

Bent crests give evidence of bottom features which are mt 
apparent from configurations of the coast line. In the case of sub- 
marine canyons, the parts of the crests that advance over the cet 
tre of the canyon are in deeper water and move ahead faster than 
those on either side. As a result the crests are stretched and th 
wave height decreases. Fishermen anchor near the heads of thest 
canyons because the waves are low there. Underwater ridges nr 
shore have the opposite effect. When waves pass over them tlt 
crests are squeezed and the wave heights increase. Many instances 
have been noted of unusually violent breakers over underwater 
ridges. 

Waves entering shallow water also undergo a change in shap 
which depends chiefly upon whether the surf is caused by a distatt 
swell or a local sea. A swell which is almost symmetrical in deep 
water, with flat long crests and flat long troughs, turns into a sents 
of narrow steep crests isolated by flat long troughs (fig. 2). Thi 
“peaking” or “humping” is noticeable even to the casual observer 
when a long swell rolls in toward a smooth beach. As the waves 
about to break it becomes steep, the shoreward face becomes con 
cave and the water plunges from the top, momentarily enclosing 
an air space and striking the water surface in front with great forct, 


LL 


Swe 
Foam PEAKING UP Swe 


LINE 


BREAKER 


VERTICAL SCALE EXAGGERATED 


FIG. 2.—IN DEEP WATER THE SWELL IS LOW AND ROUNDED, BUT AS us 
VANCES INTO SHOAL WATER THE CRESTS BECOME STEEPER AND THE TRO 
FLATTER, SO THAT CRESTS APPEAR TO PEAK UP SUDDENLY JUST sen 
THEY BECOME UNSTABLE AND BREAK 
often throwing up a spray higher than the original wave. Onshot 
winds lessen the tendency to curl and reduce possibility of srt 
Offshore winds cause the back of the wave to continue well rou" 
up to the point of breaking, and its front may become 50 Le 
hollowed that a swimmer about to dive through it just as 16 be 
is falling can look back for an instant through a sheet of = 
water. These sheets of falling water have been observed o 
and compress pockets of air which, in turn, give rise to mini 
geysers of water, sg def 
As a wave breaks it appears much higher than it did in Adi 
water, principally because it has shortened and steepened., det? 
ally, the breaker height rarely exceeds the wave height |^ [4 
water by more than 50%. Plunging breakers occur at depths 
proximately equal to the breaker height. uest 
If the surf is caused by local storms, whitecapping contin. 
the way to the surf zone. The top of the wave spills down 
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t, producing white foam and “boiling” on the leading slope, but 


fron Spilling breakers occur at depths larger 


no real plunge of water. 
than their wave height. 
Statistical Waves Theory.—In the years following World War 
IT it became clear that because of the irregularity of ocean waves 
simple descriptions dealing with wave height, period and length 
were inadequate for many purposes. In fact, it appears that pre- 
dictions based on the mathematical theory of random noise are 
well supported in observations of ocean waves, (W. H. Mx.) 


ACTION OF WAVES AND SHORE CURRENTS 


Geologically important forces of erosion and critical factors in 
the design and construction of breakwaters and other harbour and 
shoreline installations, waves and shore currents are continually 
changing the shores of lakes and oceans. The most important 
are caused by winds and tides. Others, such as tsunamis, are 
so infrequent that their work in shaping shores is comparatively 
unimportant. In the beginning, wind-caused water waves are 
boundary waves such as develop at the contact between moving 
bodies of gases or liquids of differing densities. Once started, the 
energy of these boundary waves is further built up and their forms 
are somewhat changed by the pressure of the wind against their 
sides. 

Water waves are of two kinds, waves of oscillation and waves 
of translation. Waves of oscillation are the ordinary deepwater 
waves in which all the particles of water within the wave move 
in circular orbits. At the surface, these orbits have a diameter 
equal to the height of the wave. They decrease rapidly with depth 
until, at a depth equal to the length of the wave. the movement 
is practically zero. In a wave of translation, the whole body of 
water moves forward. 

Much has been written regarding ocean waves, and numerous 
formulas have been developed giving the relations existing be- 
tween wind velocity and the length, height, velocity and energy 
of ocean waves, 

_ Breakers and waves of translation form when waves of oscilla- 
tion enter shallow water. The rate of forward movement of the 
Waves decreases, their height increases and they crowd closer 
together. Along with this decrease in length and increase in height 
is an increase in the diameter of the orbit of the wave until it is 
too large to be completely filled by the amount of water present. 
Itthen falls forward and becomes a breaker. As the wave breaks, 
à part of the water in it is thrown forward. This is a wave of 
translation, The action can best be seen where the waves are 
breaking against a submerged ridge of sand, the water in the upper 
part. of the breakers being thrown forward across the ridge top, 
carrying sand with it thus forming a subaqueous dune. 

t HS Currents result from the combined action of waves of 
Tanslation and the drag of the wind across the water surface. 
EE ome, the water may pile up on the shore or flow at an 
the a it. depending on the direction of wind and waves and 
RUM of the bottom. Some of the water piled on the shore 
Low. Ed beneath the surface in a current called the under- 
A ^ owever, much of its escapes here and there along the shore 

TRAN of outward-flowing currents known as rip currents. 
SA PONES attain a velocity of 3 to 5 mi. per hour and may 
“ate Rees to swimmers. Near shore. their width is usually 
they disap Farther out, they widen and the velocity lessens until 
zone rud at 1,000-3.000 ft. However, beyond the HORI 
Water se an onshore wind there is a slow outward movement 0 
milar aa feet beneath the surface and with offshore winds, a 
are ia current moves slowly in toward shore. Rip Sp 
Wind Hees with the wind blowing squarely onshore; but if the 
Tunnin s toward shore at some lesser angle, a current is set Up 
thin With the shore. This is the longshore Eu 
combined wi x velocity of several miles an hour. especially a ht 
Until they ej th a tidal flow. Such currents continue along s! Sn 
Offshor ncounter an outward-flowing rip current or are turne 

Shore UR curving shore line. edet 
Diiation arg CTS form along the shore as the result of Ue 
When a nd deposition of sediment by the waves and currents. 

Wave reaches shore, part of its water is thrown forward on 
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the beach as a wave of translation, producing the swash. This 
water, running back down the beach under the force of gravity, 
is the backwash. The forward movement in the swash throws 
sand and other material up into a ridge just above the water line. 
This is the beach ridge. If the waves. come in perpendicular to it, 
the water in the swash and backwash moves up and back in a 
straight line and there is no lateral movement of the material. But 
if the waves come in at some other angle, the movement in the 
swash and backwash approaches that of a distorted parabola and 
causes the material in the beach ridge to move along the shore. 
At the same time, the longshore current picks up and transports 
material in much the same way a river does, but with the added 
advantage that sediment from the bottom is stirred up and kept 
in suspension by the breakers. This transportation of material 
along the shore by the combined action of longshore current and 
the swash and backwash is called shore drifting. 

As the material transported by shore drifting is again deposited, 
some of it is formed into structures such as spits, bars and cusps. 
A spit is an embankment of sediment having one end attached to 
the land and the other terminating in open water. Its crest, for 
some distance outward, rises above the water. The most usual 
place for a spit to form is on the windward side of a bay entrance. 
Its formation begins with deposition of sediment by the longshore 
current, After the current reaches the turn of the bay entrance, 
it continues past it in a straight line. On entering the quiet water, 
its velocity is reduced and it drops its load. Thus, a ridge is 
formed on the bottom extending part way across the bay mouth. 
While this ridge is building, its shore end receives material 
brought to it along the front of the beach ridge by the swash and 
backwash. Thus, the part of the spit above the water is an exten- 
sion of the beach ridge superimposed on the subaqueous embank- 
ment built by the longshore current. The shape of the spit, 
whether long and slim or short and wide, depends on the amount 
of sediment available and the direction and size of the waves. 
Sometimes a spit is curved at the end, forming a hook. This curv- 
ing is caused by wave refraction. When waves move into shore at 
an angle. the end that first enters shallow water is retarded while 
the end in deeper water continues on. This causes the waves to 
curve around the end of the spit and, if they are relatively strong 
as compared with the amount of sediment. it produces a turn at the 
end of the beach ridge. Hooks nearly always turn toward the land, 
since the stronger waves come from the open water. A bar is an 
extended spit that closes, or nearly closes, a bay mouth, It may 
build from only one end, or it may result from two spits building 
from opposite directions. 

Beach cusps are triangular-shaped projections of sediment ex- 
tending out into the water along a shore line. They are of various 
forms and sizes and may occur either singly or in series. They 
form in several ways. One common type that occurs in series is 
caused by the breaking of a beach ridge by a wave system larger 
than that which originally formed it. The breaks in the ridge 
crest are not all of the same size nor evenly spaced, but the uni- 
form parabolic movement of the water in the swash and backwash 
intensifies the larger openings and closes the smaller ones until 
there is produced a fairly uniform series of triangular cusps. Their 
size and spacing depend on the size of the waves and the height 
and width of the ridge from which they are formed. 

‘A rather rare shore structure that sometimes forms on sandy 
beaches having a very gentle underwater slope is the cuspate spit. 
Tt is started by the overloaded shore current dropping some of its 
load at a small obstruction or irregularity in the shoreline. This 
deflects the current outward and causes a small cusplike structure 
to form. The swash and backwash adds material and a spit is 
built out over the shallow bottom. On small lakes, these often 
occur in series and may extend out several hundred feet. Along 
the shores of large bodies of water, as on the west side of Lake 
Huron north of Saginaw bay, they appear as fairly permanent sand 
structures reaching out several hundred yards from shore. 

Offshore Structures, unconnected with the shore, such as bar- 
rier beaches, low and ball and ripple marks, are formed by the 
waves and currents on the underwater terrace. Barrier beaches are 
ridges of sandy sediment lying parallel to the shore and reaching 
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above the water but not attached at either end. In North America 
they are numerous and large along the coasts of Texas and the 
Carolinas, and in Europe along the coasts of the Netherlands and 
the southeastern Baltic sea. Their method of formation is not well 
understood. Some physiographers think they are the tesult of the 
waves throwing up ridges of sand from the bottom. Others think 
they may be long spits in shallow water built parallel with the 
shore, cut through at the neck and later widened by the addition 
of beach ridges on the seaward side. As they seldom or never form 
on lakes or inland seas, it is possible that the rise and fall of 
the tide is a factor in their building. Low and ball designates a 
series of subaqueous troughs and ridges lying parallel with the 
shore. Their spacing and size varies with the depth of water and 
the slope of bottom. In some localities, as on the gentle slopes 
of the bottom of Chesapeake bay and the Gulf of Mexico, they 
occur in a series of a dozen or more, increasing in size with dis- 
tance from the shore. They are also numerous along the shore of 
the Great Lakes and on the south and southeast coasts of the 
Baltic sea, Along the east side of Lake Michigan. the bottom 
slope is such that they usually occur in series of three. Their 
spacing varies. but their average distances from shore are about 
200, 600 and 1.200 ft. From the shore line outward, the trough 
depths average about 5, 11 and 18 ft., and the depths of the crests, 
4, 8 and 12 ft. 

The ridges are caused by piling up of sediment stirred up from 
the bottom by the downward-plunging water in the breaking waves. 
The effect in shallow water is to dig a depression as a waterfall 
does ina stream. But because of the orbital movement in a wave, 
the sediment stirred up from the bottom, instead of going toward 
the shore in the direction of wave travel, is moved a little dis- 
tance in the opposite direction. This material accumulates as a 
ridge on the lake bottom. The position of the lows (troughs) and 
balls (ridges) is fixed by the average size of the storm waves. 
After once forming, the structures remain nearly constant in posi- 
tion as long as the water level remains the same, moving only'a 
little toward the shore or away from it with changing wave condi- 
tions. However. if the water level falls, breaks sometimes occur 
in the ridge nearest shore and the ends are pushed in toward shore 
by the waves of translation. In long continued periods of low 
water, the inner ridge may move in as a subaqueous dune and 
unite with the beach ridge. 

Ripple marks (g.v.) are common on shallow, sandy bottoms, 
along the shores of oceans, lakes and on the bottoms of streams. 
They are formed in two ways—by the forward and backward 
movement produced on the bottom by the passage of waves of 
oscillation, or by currents in which the water moves steadily in 
one direction. The underwater terrace on which the above fea- 
tures are formed is, itself, a product of the work of the waves and 
currents. They take the material from the shore and work it out 
toward deep water, but the movement ceases at the depth at which 
the waves are incapable of moving material. Thus, a terrace is 
formed. Its outer edge is usually at a depth equal to about one- 
third the length of the average storm waves. 

Closely related to the underwater terrace is the sea cliff. It 
forms where the sea advances against a high shore. The vertical 
distance that waves can cut is limited by their height. So, when 
they break against the face of a high cliff they undercut it until 
the overhanging rock is brought down by its own weight. This 
material is then moved away from the shore by the waves and cur- 
rents, spread out and made a part of the underwater terrace. As 
the process continues, the terrace becomes wider and wider. A 
cliff formed as the result of wave cutting is a sea cliff. Where cut 
in solid rock, sea cliffs may endure for a long time after uplift 
of the land or lowering of sea level has shifted the shore line 
seaward. Perhaps the best known of these are the clifís of Dover 
and the opposite shores of Calais on the English channel. They 
are also numerous at various places along the coasts of Scotland 
and Ireland. 

The total effect of the waves and currents, over a long period 
of time, is to take more sediment from the land than they bring 
back. During storms, great quantities are torn from the shores 
and thrown into suspension by the waves, along with that stirred 
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up from the bottom by the plunging breakers. At such times, th 
rip currents are strong and great quantities are rushed ofshor 
to deep water. But with gentle currents and waves of small size, 
much of this is returned to the land by the travel of the asymmetri. 
cal ripples toward shore and the work of the waves of translation 
The final shape of the shelf depends on the relation between the 
strength of the waves and currents and the amount of sediment 
available. With an excess of sediment the shelf is wide with, 
gentle slope; with less sediment and stronger waves and currents 
it is narrower and steeper. See also LAND RECLAMATION; Sy; 
MENTARY Rocks: Sedimentology. (0. F. E) 


OTHER OCEAN WAVES 


Earthquake Waves.—Earthquakes on the ocean bottom my 
produce shock waves similar to those caused by depth charga, 
These travel in the sea at the velocity of sound, about 5,000 ft. pr 
second. They will be felt on board ship as a shock which violently 
rocks the vessel. The shock may be so severe that the sailors be. 
lieve their vessel has struck a rock. On early charts several such 
reported “rocks” were indicated in waters where more recent sound 
ings have shown the depth to be several thousand yards, These 
shocks are accompanied by loud noises like thunder or cannon fire, 
Only in exceptional cases will they cause damage. 

Far more destructive are the waves caused by vertical displace: 
ments along earthquake faults on the sea bottom, by submarine 
landslides and by volcanic eruptions beneath the sea, A series 
of high so-called tidal waves (more correctly designated by thet 
Japanese name, tsunamis) may result. The velocity of these waves 
in the open sea is large and depends upon the depth of water in the 
following manner: 
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The average depth of the Pacific ocean was estimated for the 
first time from the velocity of tsunamis and turned out to be only 
one-third of the previously assumed value. These computations 
were later confirmed by soundings. Tsunamis quickly lose height 
and become exceedingly long, sometimes up to 500 mi., and in the 
open sea they can be observed only in the immediate vicinity 0 
their origin. Their period may lie between ro min. and 6o min 

The tsunami is usually led by a small rise, followed by a distin. 
trough. On shore the arrival is first noticed by a fall in the st 
level for a number of minutes, as if there were an abnormally lor 
tide, followed by a rapid rise to levels far exceeding the high-it 
level. Tsunami waves do not usually break in the manner in V 
sea and swell break, but coming over the reefs of coral islands ij 
give rise to extremely turbulent and dangerous conditions. Att 
mouths of large rivers tidal bores may be formed, which may tra 
many miles upstream as solitary waves. (See also EARTHQUAKE! 

Seiches.— Periodic fluctuations of the sea level are also calf 
by disturbances similar to the sloshing back and forth of water It 
a large dishpan. These phenomena, known as seiches, wer 
observed in lakes in Switzerland. Seiches are most likely to ot 
in bays and lagoons but have also been observed along the opf 
coast. The period of oscillation may vary from minutes to hoi 
and depends largely upon the dimensions of the moving mas 
water (see SEICHE). 

Internal Waves.—In the oceans, internal waves, m 
waves, have been observed at the boundary between layers of E ) 
(warm and low-salinity) water and heavy (cold and high-salial! 
water. Although internal waves may displace the boundary ie 
much as 50 ft., they cannot be noticed at the surface a? 
velocity rarely exceeds two knots. T qal 
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gishly and making little headway. This experience 
in arctic water where, by melting of ice, there was form 
of nearly fresh water about as thick as the draft of vess* y" 
such a case the energy propelling the vessel is dissipated ina i 
ducing an internal wake at the boundary between the fres! 
and the salt water, in addition to the ordinary wake at the seas 
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face, and in one instance a vessel was slowed from five knots to one 
knot, In extremely old sailing accounts internal waves were mis- 
taken for sea monsters which were holding the ships back. 
H. U. Sverdrup, M. W. Joh Pacem 
SRAPHY.—H. U. Sverdrup, M. . Johnson i 
a au LR Their Physics, Chemistry, edi Gena! Del rae 
V. Cornish, Ocean Waves and Kindred Geophysical Phenomena (1934) : 
p. D. Gaillard, Wave Action in Relation to Engineering Siricius 
(1904); H. Lamb, Hydrodynamics, 6th rev. ed. (1932); New York 
Academy of Sciences, Ocean Surface Waves (1949); U.S. Department 
of Commerce, National Bureau of Standards, Gravity Waves (1952); 
D. W. Johnson, Shore Processes and Shoreline Development, contains 
extensive bibliographies (1919; reprint 1965); R. C. H. Russell and 
D, H. Macmillan, Waves and Tides (1952); P. H. Kuenen, Marine 
Geology (1950); F. P. Shepard, Submarine Geology, 2nd ed. (1963) 
“Dangerous Currents in the Surf,” Physics Today, 2:20-29 (1949) ; 
G. Newman, On the Dynamics of Wind-Driven Ocean Currents (1955) ; 
A. R. Robinson, Wind-Driven Ocean Circulation (1963); W. Bascom, 
Waves and. Beaches. (1964). d 

See also O. F ans, “Classification and Origin of Beach Cusps,” 
J. Geol., 46:615-627 (May 1938), “Low and Ball of the Eastern Shore 
of Lake Michigan,” J. Geol., 48:476-511 (July 1940), “The Origin of 
Spits, Bars, and Related Structures,” J. Geol, 50:846-865 (Oct. 1942), 
‘Mass Transportation of Sediments on Subaqueous Terraces,” J. Geol., 
47:325-334 (April 1939), “Ripple Marks,” J, Sediment. Petrol., pp. 37- 
42 (1941), pp. 3 (1942), pp. 35-39 (1943) ; Beach Erosion Board, 
"Annotated Bibliography on Tsunamis," Tech. Memo. No. 30 (Feb. 
1953); R. L, Nichols and A. F. Marston, “Shoreline Changes in Rhode 
Island Produced by Hurricane of Sept. 21, 1938," Bull. Geol. Soc, 
Amer., 50:1 7-1370 (1939) ; E. M. Kindle, “Recent and Fossil Ripple 
MEEA Canadian eun Sur. Museum Bull., no, 25, pp. 1-56 (1917); 
ah dunt, n the Formation of Ripple Mark," Proc. Roy. Soc., 34: 

WAX FIGURES. Beeswax has been used from earliest times 
as a convenient medium for preparing figures and models, either 
by modeling or by casting in molds. At ordinary temperatures it 
can be cut and shaped with facility; it melts to a limpid fluid at 
alow heat; it mixes with any colouring matter, and takes surface 
tints well; and its texture and consistency may be modified by 
earthy matters and oils or fats, 

Wax figures of their deities were used in the funeral rites of the 
ancient Egyptians, and deposited among other offerings in their 
graves; many of these are now in museums. That the Egyptians 
also modeled fruits can be learned from numerous allusions in 
ei erature, Among the Greeks during their best art period, 
anmes were largely used as dolls. for children; statuettes of 
nani A mode ed for votive offerings and for religious cere- 
a ne ver images to which magical properties were attributed 
tek ity sure by the people. Wax figures and models held a still 
sitios portant place among the ancient Romans, The masks 

5 or imagines) of ancestors, modeled in wax, were preserved 
eine families; they were displayed on ceremonial occasions 
Subs in their funeral processions. The closing days of the 
m d ns known as Sigillaria, because of the custom of mak- 
ii iss t € end of the festival, presents of wax models of fruit 
NUBE Statuettes which were fashioned by the sigillarii or 
TR. SEES of small figures in wax and other media. The prac- 
Votive offe modeling can be traced through the middle ages, when 
memories E of wax figures were made to churches, and the 
MELA GF d. monarchs „and great personages were preserved by 
ee ax masks as in the days of Roman patricians. In these 
Wax ima ii and superstition found expression in the formation of 
wae n of hated persons, into the bodies of which long pins 

ed in the in the hope that deadly injury would thereby be in- 

Bury a represented; belief in this form of black magic 

tin the se ot ce ile rates 

Position of pepassance of art in Italy, modeling in wax took a 
Bteatest of Ae importance, and it was practised by some of the 
and other E e early masters, The bronze medals of Pisanello 
of wax wee medallists owe their value to the art qualities 
Process QURE ium which they were cast by the cire-perdue 
Models west ACRI PTURE TecHnigues: Bronze Casting). Wax 
Since such a zo used by the great sculptors of the Italian Renais- 
Preliminar 2, lichelangelo and Giovanni da Bologna in making 
Were EXE sketches for their statues. Wax medallion portraits 
1538-91) ar during the 16th century, and Antonio Abondio (c. 

earned considerable celebrity as a practitioner of this 


BY COURTESY OF (BOTTOM RIGHT) THE TRUSTEES OF THE WALLACE COLLECTION; PHOTOGRAPHS, 
(TOP) MANSELL—ALINARI, (BOTTOM LEFT) RIJKSMUSEUM, AMSTERDAM 

(TOP) "THE PLAGUE,"’ WAX RELIEF BY GAETANO GIULIO ZUMBO; IN THE 
MUSEO DELLE SCIENZE NATURALI, FLORENCE. (BOTTOM LEFT) JOHN MIL- 
TON, FROM AN ENGRAVING OF A PORTRAIT, WAX PORTRAIT MEDALLION BY 
ISAAC GOSSET; AT LEIDEN UNIVERSITY. (BOTTOM RIGHT) WAX MEDALLION 
PORTRAIT OF ARCHDUKE ERNST OF AUSTRIA BY ANTONIO ABONDIO 


form of art, working principally in Vienna and Prague at the im- 
perial court. 

During the 17th century the polychromatic wax relief came into 
favour, especially in Spain and Italy. The most ambitious sculptor 
to make reliefs of this type was Gaetano Giulio Zumbo (1656- 
1701), a Sicilian. Zumbo, a self-taught artist, worked first at the 
court of Cosimo III, grand duke of Tuscany, There he produced 
three wax reliefs with symbolic and religious overtones, depicting 
the corruption of the human body and a plague (Museo delle Sci- 
enze Naturali, Florence). In the mid-1690s Zumbo moved from 
Florence to Genoa, where he worked for a time in collaboration 
with the French surgeon Desnoues on the production of anatomical 
models in wax—a new invention for which both men subsequently 
claimed the credit. Zumbo later moved to France. 

During the 18th century wax portrait medallions enjoyed a re- 
newal of popularity. The foremost English practitioner of this 
art was Isaac Gosset (1713-99). Toward the end of the 18th cen- 
tury John Flaxman executed in wax many portraits and other relief 
figures, which Josiah Wedgwood translated into pottery for his 
jasper ware. 

Exhibitions of wax works were popular in the 18th century and 
have continued to be so. An exhibition of wax works with mechan- 
ical motions was shown in Germany early in the 18th century and 
is described by Sir Richard Steele in the Tatler. The most famous 
permanent exhibition is that of Marie Tussaud (g.v.) in London. 


See F. Dworschak, Antonio Abondio medaglista e ceroplasta (1958) ; 
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R. Lightbown, “Gaetano Giulio Zumbo,” in Burlington Magazine, CVI 
(1965). (R. Lr.) 


WAXWING, the name given to three species of small, crested 
perching birds whose shorter wing feathers (secondaries) have red 
tips, waxlike in the cedar waxwing. They belong to the genus 
Bombycilla, family Bombycillidae. Their sleek plumage has an 
exquisite silky texture and is gen- 
erally brownish or grayish but 
with some black around the eyes 
and a white edge to the throat. 
The cedar waxwing (B. cedro- 
rum) of North America averages 
7 in. in length and has shades of 
soft brown fading to yellowish 
underneath, with a yellow-tipped 
tail. The Bohemian waxwing (B. 
garrulus) of the colder regions of 
North America, Europe, and Asia 
is larger, about 84 in. long. It is 
grayer with the wing quills edged 
with yellow and white and the tail 
tipped with yellow. The Japa- 
nese waxwing (B. japonica), 
about 64 in. long, is of a warmer 
shade of brown. It lacks the cu- 
rious waxlike tips but the feather 
itself is tipped with red as is the 
tail, unlike the other two species. 
It is found in Japan and adjoining parts of Asia. 

The waxwings feed on berries so ravenously at times that they 
are unable to fly; they are also avidly fond of potato bugs and 
other insects. Their voices have a lisping quality; they are not 
songbirds, Waxwings often nest in coniferous trees, building rather 
bulky nests of twigs, rootlets, and grasses lined with soft material. 
They lay three to five pale bluish, dark-spotted eggs, which are 
incubated for 11-13 days. (K. P.) 

WAYCROSS, a city of southeast Georgia, U.S., and the seat 
of Ware County, is on the coastal plain 60 mi. (96 km.) from the 
Atlantic Ocean. In colonial days, the site was the hub of stage- 
coach roads and pioneer trails. Settlers moved into the land 
around Kettle Creek in 1818 to build forts for protection against 
Indians, but as late as 1870 the village had only 50 inhabitants. 
The area developed rapidly as a commercial centre after the coming 
of the railroads. Bee culture, production of naval stores, tobacco 
warehousing, and pecan shelling are leading industries in the city 
andarea. Waycross was incorporated in 1874. The name signifies 
the city's strategic location at the junction of six rail lines. For 
comparative population figures see table in GEORGIA: Population. 

Seven miles south of Waycross is the entrance to the Okefenokee 
(q.v.) Swamp, a 700 sq.mi. (1,813 sq.km.) wildlife refuge. The 
name Okefenokee or "land of trembling earth" was given to the 
swamp by the Seminole Indians because of the quaking nature of 
its soil. The Suwannee River, immortalized by Stephen Foster, 
and the St. Marys River rise in the Okefenokee. (J. N. A.) 

WAYLAND, FRANCIS (1796-1865), U.S. educator, fourth 
president of Brown University, Providence, R.I., was born in New 
York City on March 11, 1796. He graduated from Union College 
in 1813 and subsequently studied medicine and theology. He was 
a tutor at Union College, 1817-21, pastor of the First Baptist 
Church of Boston for five years, and was elected professor of math- 
ematics and natural philosophy at Union in 1826. He held that 
post for only a very short time, being called in 1827 to take over 
the presidency of Brown. During his 28 year administration Way- 
land became famous for introducing electives, developing the li- 
brary, and emphasizing science. His textbooks on ethics and 
economics were widely used, and his Thoughts on the Present 
Collegiate System in the United States (1842) and Report to the 
Corporation of Brown University (1850) promoted educational 
reforms. They proved to be more influential elsewhere than at 
Brown, where later administrations reversed his policies. He was 
a leader of the “law and order” group during the Dorr Rebellion 
of 1842 (see Ruopz Istanp). Wayland died on Sept. 30, 1865. 
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His son, also Francis WAYLAND (1826-1904), was for 39 years 
dean of the Yale Law School. (Hy. M. W) 

WAYLAND THE SMITH, in Scandinavian, German al 
Anglo-Saxon tradition, a smith of outstanding skill. He was a 
cording to some traditions, a "lord" of the elves. His Story is told 
in the Vélundarkvida, one of the poems in the Poetic Edda (i 
Eppa; IcELANDIC LITERATURE), and, with variations, in the prose 
Diéreks Saga. He is also mentioned in the Anglo-Saxon poems 
Waldere and Deor’s Lament, in Beowulf, and in a note inserted 
by Alfred the Great into his translation of Boëthius. 

Wayland (or Weland) was captured by the Swedish king, Nidii 
(Nithad or Niduth), lamed to prevent his escape, and forced to 
work in the king's smithy. In revenge, he killed Nídud's two young 
sons, and made drinking bowls from their skulls which he sent to 
their father. He also raped their sister, Bódvild, when she brought 
a gold ring to be mended, and then escaped by magical figh 
through the air. The manner of his flight is not certain, [y 
Diüreks Saga it is stated that he made himself wings of birds 
feathers. R. C. Boer, however, in his edition of the Poetic Edda, 
thinks that he flew by the power of the ring already mentioned, 
which had originally been his own, and had been taken from him 
when he was captured, 

An English tradition connects Wayland with a stone buril 
chamber, originally covered by a long barrow, near White Hors 
Hill, Berkshire. This is known as Wayland’s Smithy, and is me 
tioned by name in a charter of A.D. 855. A local legend, recorded 
by Francis Wise (in his Letter to Dr. Mead concerning Antiquities 
in Berkshire, 1738), says the chamber is haunted by an invisible 
smith who will shoe a horse for a traveler, provided that a coin 
is left on a stone, and the traveler absents himself while the work 
is in progress. If he tries to watch, or looks toward the smithy, 
the charm will fail. Similar stories of invisible smiths have bea 
recorded in Germany, Denmark, and Belgium. Some large stones 
at Sisebeck in Sweden and a site at Veller-by in Jutland are trad 
tionally said to be Wayland’s burial places. 

The Franks casket, a carved whalebone box of 8th-centuy 
Northumbrian workmanship, now in the British Museum, London, 
is generally thought to illustrate Wayland’s legend. It shows him 
at work on the head of the king’s son, grasped in his tongs, wlil 
the headless body lies below the anvil. With his right hand be 
extends a cup, perhaps made from the other skull, to Büdvil 
The latter is accompanied by a servant holding the gold ring. 

See also Germanic MyrHorocy AND Heroic LEGENDS: ! 
Heroic Legends. 

BrsLr0cRAPHY.—C. B. Depping and F. Michel, Véland le Forge 
(1833; Eng. trans., with additions, by S. W. Singer, 1847) ; K. M. Bu 
The Wayland-Dietrich Saga, 9 vol. (1924-28) ; H. R. Ellis Davids 
“Weland the Smith,” in Folklore, vol. 69 (Sept. 1958) ; A. S. Naplth 


The Franks Casket (1900) ; L. V. Grinsell, White Horse Hill and Il 
Surrounding Country (1939). (C. S. BE: 


WAYNE, ANTHONY (1745-1796), army officer during Ù 
American Revolution, was later commander in chief of the bi 
Army. He was born at Waynesboro, Pa., on Jan. 1, 1745. T 
a trial at surveying he operated the tannery on his father's eu. 
and later inherited the property. He was commissioned s CUR 
nental colonel Jan. 3, 1776. His regiment was sent, to bo 
Benedict Arnold's retreating Canadian expedition, and he ui 
commanded Ft. Ticonderoga. He was promoted to the I 
brigadier general early in 1777 and took a prominent part in i 
battles of Brandywine and Germantown. After being deien " 
Paoli, he spent the winter at Valley Forge. At Monmouth T 
House on June 28, 1778, he led the attack on the British. 
storming of Stony Point, July 16, 1779, was his, most 
stroke. The name *Mad Anthony" rose from a deserter a 
plaint. When the treason of Benedict Arnold was disco 
Wayne moved promptly to safeguard West Point. In 178! E f 
sent south to help Lafayette. At Green Springs, Va., 0n m 
he took on Cornwallis’ larger army but extricated himself ie 
small loss. He was present at the siege of Yorktown and if 
was dispatched to join Gen, Nathanael Greene’s southern art) 
He served largely in Georgia, recovering the state and defen 
the enemy Indians. je 

The Georgia legislature elected him to the U.S. House of Rep 
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sentatives in 1790, and he served nearly two years before his seat 
was declared vacant because of state election frauds. President 
Washington then appointed him commander in chief of the small 
US. Army, which had suffered defeat in Ohio by Indians. Wayne 
trained his enlarged army for two years before advancing slowly 
north of the Ohio River. At the Battle of Fallen Timbers, Aug. 
20, 1704, near modern Toledo, he routed the British-inspired In- 
dans. This defeat and the Jay Treaty (g.v.) with England enabled 
Wayne to negotiate, with the Indians, the Treaty of Greenville, 
1795, by which the Indians agreed to open a large part of Ohio for 
peaceful settlement. The next year the British yielded their posts 
on the U.S. side of the Great Lakes. Wayne died at Erie, Pa., on 
Dec. 15, 1796, while on duty. 

See Thomas Boyd, Mad Anthony Wayne (1929); Harry E. Wildes, 
Anthony Wayne (1941); Richard Knopf (ed.), Anthony Wayne, a 
Name in Arms (1960). (H. H. P.) 

WAYNFLETE (Warnrteet), WILLIAM OF (Witriaw 
Patyn; 13952-1486), English lord chancellor and bishop of Win- 
chester, founder of Magdalen College, Oxford, took his name from 
his birthplace, Wainfleet-All-Saints, in Lincolnshire. Little is 
known about his early years, but he evidently established a reputa- 
tion as a scholar before he became master of Winchester College 
in1429. In 1442 he went to Eton where he is believed to have 
acted as master; it is known that he was provost in September 
143. In 1447 he was consecrated bishop of Winchester, which 
office he retained until his death at Bishop’s Waltham, Hampshire, 
on Aug. 11, 1486. 

In 1448 he began his great work, the establishment of the Col- 
lege of St. Mary Magdalen, Oxford, but the Wars of the Roses 
hindered the completion of his plans and it was not until 1480 that 
the college was fully working. ‘The statutes of the college were 
modeled on those of William Wykeham for New College, but with 
some important differences. Waynflete’s 70 scholars were divided 
Into 40 fellows and 30 junior scholars. Waynflete attached great 
Importance to grammar as a foundation for further studies. A mas- 
ler and usher were in charge of the grammar teaching and three 
readers were appointed to lecture on theology and different 


branches of philosophy. Their stipends were on a generous scale . 


AK they were the first endowed teachers of the university. Mag- 
a College took a leading part in Renaissance studies. Wayn- 
ele's suppression of religious houses to increase the endowment of 
his college set an example for Cardinal Wolsey. It is thought that 
ae began building Magdalen College school, Brackley, 
ee aes in 1484, When Jack Cade's Rebellion oc- 
thee di 1450 Waynflete was employed with Archbishop Stafford, 
E chancellor, to negotiate with the rebels. A full pardon was 
tot ised, but afterward he was one of the special commissioners 
t che a rebels, In 1457, as chancellor, Waynflete took part in 
ga and condemnation for heresy of Reginald Pecock, whose 
meer then burned. He resigned the chancellorship upon the 
ib Success in 1460, but came to no harm in the changing for- 
W. of the Wars of the Roses. (S. J. €) 
ARES AND MEANS COMMITTEE. The traditional 
D bus nglish-speaking countries for the committee responsible 
ive pU legislation in the lower house of the national legisla- 
Teat Be The nature of the committee, however, is different in 
emit and other countries with the parliamentary form of 
n eom what it is in the United States. t 
A En i ritain, the Committee on Ways and Means consists of 
Tules ee ouse of Commons, meeting under somewhat different 
orma]l m those prevailing for the House itself. This practice 
formal hon enated in 1707, but had actually developed on an in- 
the sneaker at an earlier date. It developed primarily because 
ies of the House was at that time a designee of the crown, 
its ae wished to increase its independence of the crown 
le c Bn lVàcy in acting on revenue measures by meeting under 
"commit Ship of one of its own members. At first the term 
Uth SEE 9f the whole house" was used. By the middle of the 
for the na the practice had developed of using two designations 
Means, Thee meeting as a committee—supply, and ways and 
of expendi € Committee of Supply votes money for particular heads 
ture. The Committee on Ways and Means rates taxes. 
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When the House meets as the Committee on Ways and Means 
the chancellor of the exchequer presents his budget statement. The 
committee immediately votes on the proposed resolutions to au- 
thorize continuation of existing taxes, make changes in taxes or 
add new levies. The resolutions passed by the committee are then 
submitted to the House itself, meeting under its normal rules, and 
their contents are incorporated into the finance bill. This bill 
is subject to debate on second reading, and is open to amendments 
which may reduce taxation but not increase it. 

The Canadian version of the Ways and Means Committee is 
similar to the British, The committee consists of the entire mem- 
bership of the House of Commons meeting in this capacity and 
thus under less formal rules than those applying to the House itself. 
However, unlike the British practice, each paragraph of the resolu- 
tions relating to tax changes is explained, discussed and debated 
while the House is in committee. When the resolutions relating 
to the changes have been approved by the Committee on Ways and 
Means, a report is made to the House itself. Amending bills are 
then introduced, debated and enacted. 

In the United States, the Ways and Means Committee, consist- 
ing of 25 members of the House of Representatives, handles all 
measures in the House relating to the raising of revenues, includ- 
ing taxes, tariffs, social security levies and debt policy. This was 
one of the earliest committees established in the House, first as a 
select or special committee in 1795, and then as a permanent or 
standing committee in 1802. The committee originally handled 
both appropriations and revenue measures, but this placed a heavy 
work load on the committee and concentrated too much power in 
its hands. To remedy this situation control of expenditure mea- 
sures was transferred to an Appropriations Committee, established 
in 1865. Since the Constitution provides that all revenue legisla- 
tion must originate in the House of Representatives, the Ways and 
Means Committee occupied a somewhat more strategic position 
than its Senate counterpart, the Finance Committee, Gradually, 
however, the Senate adopted the practice of making drastic changes 
in tax measures approved by the House, and the position of the 
two houses is now in practice more nearly equal. The Ways and 
Means Committee, however, makes more detailed examination of 
tax questions than does the Senate committee. 

Under practice as evolved by the 1960s, most changes made in 
tax legislation originate in the committee itself, initiated either by 
recommendations of the president and the secretary of the trea- 
sury or by the work of the committee. The committee holds 
lengthy and detailed public hearings on proposed tax legislation, 
with testimony from various business, farm, labour and other 
organized groups, the Treasury and interested individuals. Next, 
meeting in executive session, the committee reaches its decisions 
and brings forth a measure to the House, Under usual rules of the 
House, debate is limited and amendments are not permitted. The 
House can, of course, reject the measure, but it rarely does so. 
The bill as passed by the House then follows the usual procedure 
for legislation. Bills on revenue matters introduced by individual 
House members are referred to the committee but rarely receive 
serious consideration. 

The distribution of membership on the committee is established 
roughly in proportion to the relative membership of the two parties 
in the House. The senior majority member is chairman. This posi- 
tion is one of great influence, both with regard to the selection of 
measures on which committee action is to be taken and the actual 
contents of the revenue measures, 

See also CONGRESS, UNITED STATES; EXCHEQUER; PARLIAMENT. 

See H. Brittain, The British Budgetary System (1959) ; D. T. Selko, 
The Federal Financial System. (1940). (J. F. D) 

WAZIRABAD, a town in Lahore Division, West Pakistan, 
lies near the left bank of the Chenab River, 62 mi. (100 km.) N 
of Lahore. Pop. (1961) 29,399. Wazirabad is an important rail- 
way junction, and the main line of the Pakistan Western Railway 
crosses the Chenab at Wazirabad by the Alexandra Bridge. The 
town is a good market for timber; boat building and the manufac- 
ture of cutlery and wooden boxes are important industries. Wa- 
zirabad is said to have been founded during the reign of Shah Jahan 
by Wazir Khan. Ranjit Singh acquired it in 1809 and shortly 
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afterward his Italian general, Avitabile, made it his headquarters. 
He built an entirely new town with a bazar running straight 
through it. (K. S. Ap.) 

WAZIRISTAN, a region in the Republic of Pakistan, lying 
between the Kurram and Gumal rivers, and bounded east by Dera 
Ismail Khan, Bannu and Kohat districts, and west by the Durand 
line, which forms the frontier with Afghanistan. Total area 4,373 
sq.mi. The region is administered as two agencies, NORTH 
Waziristan (pop. [1961] 159,470) and SourH WAZIRISTAN (pop. 
[1961] 235,442), by political agents responsible to the commis- 
sioner of Dera Ismail Khan division. The headquarters of the 
North Waziristan agency is Miram Shah and of the South Waziri- 
stan agency Wana. Waziristan is a mountainous country with 
mostly barren and treeless hills and draining from the west toward 
the Indus. The rivers are the main approaches to the interior. 
North Waziristan comprises four large and fertile valleys: part of 
the Kurram valley in the north; the Kaitu valley; the Daur region 
of the Tochi valley—the most open and fertile of the four; and the 
Khaisora valley. The Khaisora and Shakdu rivers, which, uniting, 
join the Tochi south of Bannu, lead from the frontier to the mili- 
tary station of Razmak, while the Tochi leads to Miram Shah. 
Between the Kurram and the Kaitu lies the plateau of Spira Ragha 
and between the Kaitu and the Tochi the barren plain of Sher- 
atullah. North of Miram Shah is the Dande, another small barren 
plain. Of the high, bare hills which separate the valleys the loftiest 
is Shuidar (10,955 ft.) at the western end of the Khaisora valley. 
The hills are generally composed of Eocene sandstone and con- 
glomerate through which great masses of limestone crop out. The 
surfaces are covered with crumbling soil, which at the time of 
flood fills the streams with the silt that fertilizes the valleys. 
North Waziristan is bordered on the south by the range which 
terminates in the Ghalimighar. The whole area of the South 
Waziristan agency is very mountainous, with several high peaks, 
the chief of them being Pirghal (11,600 ft.), Janimela (4,800 ft.), 
Kundi Ghar (8,100 ft.), Drenashtar Narai (8,750 ft.), Nomin 
(10,800 ft.) and Sarwar Gul (10,700 ft.). The last two are in the 
Marwattai range which runs along the Afghan border. The outer 
spurs of the hills are utterly barren and desolate, though here 
and there a few stunted wild olive and gurgurra bushes are found. 
These hills, however, afford good grazing for goats. The inner 
hills with their greater elevation are more thickly wooded. To 
the southwest lie wide, open plains. The only river worthy of the 
name is the Gumal. Other perennial rivers are the Tank Zam and 
its tributaries, the Shahur and the Wana Toi. The rest are mere 
streams, dangerous after heavy rainfall but dry for most of the 
year. 

The climate of Waziristan is dry and in winter months bracing, 
but from July to September thunderstorms are numerous. Holly 
(Ilex dipyrena) , deodar and pines grow in profusion above 7,000 ft. 
Grass is abundant on the higher ranges and shrubs such as the 
acacia (Palosi) and wild olive (Khawan) in the valleys. Apart 
from a few of the highest hills, which are well wooded, the Waziri 
country is a mass of rock and stones, bearing a poor growth of 
grass and thinly sprinkled with dark evergreen bushes. Progress in 
every direction is obstructed by precipices or by arduous stony 
ascents, and knowledge of the topography comes only with long 
acquaintance. Broken ground and tortuous ravines, by making 
precaution against attack difficult and crime easy, have fostered 
the habit of violence among the people, developed in them an 
extreme caution and alertness and turned them into border raiders 
and robbers. The women enjoy more freedom than among most 
Pathan tribes. The blood feud is a national institution. 

The Waziris are divided into two principal groups, the Darwesh 
Khel, referred to as Wazirs, and the Mahsuds. The Darwesh Khel, 
the more settled and civilized of the two, are the main tribe of 
North Waziristan. They inhabit the lower hills bordering on 
Kohat and Bannu districts and the territory lying on both sides of 
the Kurram river between Thal on the north and the Tochi valley 
on the south. They comprise two chief sections, the Utmanzai and 

Ahmadzai, of which there are numerous subdivisions. The Mah- 
suds, who constitute the dominant tribe in South Waziristan, in- 
habit the tract of country lying between the Tochi valley on the 


WAZIRISTAN—WEALTH AND INCOME 


north and the Gumal river on the south. They have earned for 
themselves an evil reputation as persistent raiders on the border 
The Tochi valley is inhabited by a tribe known as Dauris, who 
voluntarily placed themselves under British protection in 1895. 
Following the independence of Pakistan in 1947 and the acces, 
sion of the tribal areas to the new dominion, attempts were in. 
tensified to foster education, local industry and agriculture in these 
areas. In the 1960s a number of plans were being implemented 
for the improvement of irrigation and medical facilities. Wooley 
mills using the wool of Waziri sheep were in operation at Banny 
arid the region possessed several veterinary hospitals. In South 
Waziristan the metal centre at Wana provided training facilities 
for tribesmen in a variety of crafts. Among newer developments 
were a child-welfare centre and a women’s hospital. 
Campaigns in Waziristan.—The hills of Waziristan wer 
once the scene of large-scale military operations against the tribes. 
men who, animated by a fanatical hatred of the alien rulers, al- 
lowed them little rest. As Pashto-speaking Pathans the Wazir 
have a very close racial and linguistic affinity with the adjacent 
Afghan population. The country, moreover, lies midway between 
the Khyber and Bolan passes and thus remained outside the orbit 
of the chief campaigns that were fought on the northwest frontier 
of undivided India. In addition, it had never been subjected to the 
administration of the government of India. A number of British 
expeditions were undertaken against various sections of the Wazirs 
during the second half of the 19th century and the early part of 
the 20th century. In May 1919 the third war between Great 
Britain and Afghanistan broke out. For some time past Waziri 
and Mahsuds alike, excited by Afghan propaganda, had been com- 
mitting more daring acts of brigandage. The climax came with the 
evacuation of the military posts in the Tochi and Gumal valleys 
These posts, which protected the trade routes, had in the past been 
guarded by native forces known as the Northern and Southern 
Waziristan militia respectively. Early in 1919 these forces (com 
posed of tribesmen under British officers) with few exceptions 
deserted and formed a nucleus of skilled leaders for their com 
patriots. However, in Nov. 1919 an expeditionary force of 30,000 
(later increased) under the command of Maj. Gen. S. H. Climo 
was mounted. On Nov. 17 Climo received the unconditional sur 
render of the Tochi Waziri tribes at Datta Khel. It was then dt 
cided to move the force to the Tank Zam valley and to advance by 
that route to Kaniguram and Makin in the heart of the Mabsud 
country. After a series of operations lasting till Feb. 1923 the 
Mahsuds finally made their submission. Some years of peace fol 
lowed, but serious fighting again took place in 1936-37 as a result 
of the anti-British activities of the fakir of Ipi. Punitive operi 
tions were also necessary during World War II. After the creation 
of Pakistan the country became quite peaceful. (K. S. Ap.) 
WEAKFISH, a name given to a group of weak-mouthel 
marine fishes of the croaker family (Sciaenidae) and in particular 
to the common weakfish (Cynoscion regalis), also called squeteagit 
and sea trout, which usually ranges,from the east coast of Flor 
to Massachusetts Bay. They move in schools, generally neat : i 
surface, feeding on a wide variety of pelagic and bottom-dwel Hing 
invertebrates and smaller fish. The dorsal and spiny portions 
the dorsal fin are contiguous; the lower jaw projects slightly W 
yond the tip of the snout; and there are 11 or 12 soft rays in Ù 
anal fin. The colour is generally metallic, the back bluish gt? 
to olive green, burnished with purple, gold, or copper tones 
Weakfish spawn from May to October, at depths of 3 kt 
fathoms. The buoyant eggs, about one millimetre in diameltt 
hatch in about 36 hours. At one year of age weakfish are r 
in. long; at three years around 13 in.; at nine years around be 
These excellent food fish are caught by anglers and are take? cd 
mercially with trawls, pound nets, purse seines, gill nets, a" 
seines. AS Wo) 
WEALTH AND INCOME. The distinction be 
wealth and income has been a matter on which opinions i 
differed; early writers on the subject frequently used the 
terms interchangeably. Part of the difficulty lies in the ue 
dinary complexity of the subject. To bring out the essenti ig 
lationships it will be necessary on occasion to present a simP 
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version of reality and, in doing so, it will be impossible to avoid 
taking sides on certain disputed points. 

Stocks and Flows.—For an individual, the term wealth com- 
monly refers to the money he can raise at some specified date. 
This sum is the equivalent of what he could borrow against his 
future income and depends on the maximum payments he can be 
expected to make out of that income as it accrues. Interest pay- 
ments must, of course, leave a person enough for subsistence—he 
must continue to live to earn the income out of which to service 
hisdebt. In practice, the limit is set by what the person is likely to 
insist on consuming. The excess must be discounted to the present 
at the appropriate rate to yield its present value. The sum of pres- 
ent valués of potential future payments may be defined as wealth. 

Alternatively, a person’s wealth is often identified with the 
extent of his property—the sum of his direct and indirect claims 
against land, structures, equipment and inventories. A property 
claim usually implies three rights: to use an asset, to withhold it 
from use and to transfer it to others, such as heirs. That there 
issome connection between property and the extent of the owner's 
credit is indicated by the practice of using property as security 
against loans. To establish the exact nature of this link, credit 
must be placed in its institutional setting. 

A man whose expected income only barely meets his consump- 
tion requirements clearly has no wealth. In a hypothetical society 
of peasant freeholders and independent artisans, the income of 
each household equals the total revenue from the sale of its prod- 
uct. A peasant or artisan would be without wealth only if he 
produced no more than he needed to consume. However, if his 
status were changed to that of a wage labourer, his income might 
drop to subsistence level even if his product did yield a surplus. 
As a wage labourer, he could be denied access to all material 
goods, such as land, buildings, tools and stores. Thus dispossessed, 
he might need to accept employment at any wage offered him by 
the owners of material goods in order to survive. In the absence 
of competition between employers or of combination among work- 
ers, he might have to be satisfied with his bare consumption 
requirements, 


It is possible to consider a simplified model of an economy. 


Where everyone works, but only some own property. The income 
of the propertyless is fixed by the wage contract. In practice, the 
Wage is not set so low that workers earn no excess over bare sur- 
Vival needs, but as long as they consume most of their earnings 
pi own judgment of consumption needs restricts their capacity 
to service debt; the wage then yields them little wealth. The wage 
contract in effect allows them to retain out of their product little 
more than they need for consumption. Any excess revenue over 
Wages can be claimed by employers as profit, because of their con- 
trol over the stock of material goods. 
eh employer, as a self-employed worker, performs two func- 
i and receives two kinds of incomes at once. He pays himself 
Si to meet his consumption needs and claims excess revenues 
o ™ sales of his product as profits. A functional classification 
pic sectors would have to count him twice, first as one 
whole of not own any property, works for wages and consumes the 
Ceives of his earnings, and then as one who does own property, re- 
is the min but need not consume anything. His total profit 
emplo um of his own surplus product plus the profit he earns by 
Wage oa others. His needs as a consumer are satisfied by the 
limit or ea he imputes to himself; therefore his wealth—the 
Profits Sin credit—is given by the discounted sum of future 
OWnershi ince he can claim those profits only by virtue of his 
is we ip of a stock of material goods, naturally he identifies 
realth with those goods. 
rods in ie simplified plan, wealth is the value of the stock of 
ER income the flow of receipts from the sale of output, 
therefor Partly to wages, partly to profits. Current profits can 
requiem, Just purchase the excess of current production over wage 
initial st, ents. Consuming all of current production leaves the 
fore be = of goods—and its value—intact. Income may there- 
Will lea, "Eht of as the maximum potential consumption that 
t “ave wealth intact, 
prx Speaking, maximum potential consumption will equal 
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current production only when the distribution of income and the 
rate of discount remain constant, for, if either of these changes, 
wealth as the discounted value of future profits also changes, 
without any change in its physical size or composition. Either 
more or less than current production can therefore be consumed 
without affecting wealth as the value of the remaining stock of 
goods. Thus to clarify the relationship of wealth to income it 
is essential to identify the determinants of the discount rate and 
of income distribution. The simplified model will turn out to be 
helpful in this task, but it must first be established that it is a fair 
representation of economic reality. 

Social Accounting.—The main distinction between wealth 
and income as just defined is the difference between a stock or fund 
and a flow. Wealth can be represented as a stock of goods or as 
a fund of claims against it, depending on whether the substantive 
or the claims approach is preferred. Income—assuming con- 
stancy of income distribution and discount rates—can be repre- 
sented as a flow of either goods or money receipts, depending on 
whether it is desired to measure real or financial income, That 
part of the annual product not consumed is added to the stock. 
Money receipts not paid out for the purchase of goods consumed 
are added to the fund of claims against the stock. 

This differentiation between funds and flows is fundamental to 
business accounting and, therefore, to a representation of busi- 
ness enterprise. The balance sheet of an enterprise enumerates 
the stock of assets in its possession at a given date with the claims 
against it; the operating account traces the flow of receipts and 
disbursements. A stylized balance sheet might look as follows: 


Liabilities 


(5) Net liabiliti 
(6) Net worth: capital and surplus 


Assets 


(1) Cash —— 
(2) Inventories 

(3) Plant and equipment 
(4) Land 


Net liabilities are assets to some other firm; therefore to measure 
the wealth held in any particular one, liabilities must be sub- 
tracted from assets, leaving net worth. A stylized operating ac- 
count in turn might look as follows: 


Allocations Sources 


(5) Sales 


(1) Purchases of intermediate products 
i (6) Inventory change 


(2) Wages and other income payments 
(3) Taxes 
(4) Retained profits 


It lists as “sources” the total value of output—the part sold 
as well as the inventory change over the period. The value added 
by any particular firm (its net contribution to output) equals 
its total sources during a given period, less purchases of inter- 
mediate goods produced by others. It also equals total income 
payments, therefore, including taxes and retained profits. : 

The inventory change in the operating account may, as indi- 
cated, represent production in excess of sales. As such it would be 
recorded in the balance sheet as an addition to assets between 
one accounting date and the next, with a balancing increase in 
the net worth to indicate that it represents an addition to wealth 
by an investment out of profits. The inventory change may also 
be due to a valuation adjustment required by a change in the 
market prices of goods held in inventory, which would enhance 
profits and wealth in the same way. The result is that what is 
often called a capital gain is correctly counted as income. 

Business accounts are drawn up to meet specific needs of busi- 
ness management. The operating account supplies a running rec- 
ord of the firm’s operations, needed for effective control, and the 
balance sheet indicates the condition of the firm at periodic inter- 
vals, providing for the purpose a list of the firm’s assets and 
liabilities. Curiosity about how the performances of individual 
firms combine to yield national economic performance has led to 
the construction of national accounts. Although both national 
balance sheets and national income accounts seem to be neces- 
sary to satisfy this interest, research on national income and 
output has far outdistanced the empirical study of wealth, prob- 
ably because of the policy priorities during the great depression 
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of the 1930s, when the problem of unemployment gave unprece- 
dented impetus to the study of annual output and its deter- 
minants. 

"The construction of national accounts begins most conveniently 
with the consolidation of individual business accounts. Other sec- 
tors will be dealt with later. The wealth of the business sector 
will then be the consolidated net worth of all business enterprises; 
its income will be the sum of all the values added. All interfirm 
transactions cancel out in a consolidation of operating accounts, 
thus eliminating purchases of intermediate goods as an item under 
allocations, leaving only income payments to individuals, retained 
profits and taxes, As regards sources, only net contributions to 
output are left, equal to aggregate sales to the nonbusiness public, 
together with net sales to foreigners and inventory accumulations. 
‘The consolidation of balance sheets requires analogous modifica- 
tions, Net liabilities of the business sector as a whole exclude 
interbusiness claims, leaving only net claims by the nonbusiness 
public and by foreigners. With regard to assets, the cash item 
includes only monetary metals and foreign exchange, as holdings 
of domestic money are offset by the corresponding liabilities of 
financial institutions, 

This approach to estimating national wealth and income has the 
virtue of being operational, in the sense that both concepts are 
defined in terms of a method of measurement; i.e., the consoli- 
dation of existing business accounts. Even so, the ease of meas- 
urement which it permits should not be overestimated. The diffi- 
culties are perhaps smaller in the case of the consolidation of 
operating accounts, because whatever is bought and sold during 
a given period can in principle be listed at the prices actually 
charged in each transaction. When prices change during the ac- 
counting period, identical commodities will come to be listed at dif- 
fering values, and in constructing national accounts the attempt is 
therefore often made to adjust purchase values for price changes, 
although this is not always easy. Even more intractable is the 
problem of valuing assets in the balance sheet, Presumably the 

market value of assets reflects their discounted future earning 
power—their share of future profits—but many wealth items are 
not listed by businesses at their current market values, chiefly 
because they have not passed through the market at a time near 
enough to the accounting date to make an estimate of their market 
prices easy. Statisticians must therefore rely, as businesses them- 
selves tend to do, on the original purchase price, adjusted in some 
approximate way for changes in business conditions. 


The wealth held and the output contributed by households and 
the government must be added to those accounted for by the busi- 
ness sector, to yield totals for the whole economy. If they are 
to be added together into single aggregates, valuations in all sec- 
tors must be made on the same basis and a business analogy has 
to be applied to the nonbusiness sectors. The values of nonbusi- 
ness assets and output are assessed as if they were held in and 
produced by the business sector. Imputation of business values 
is not excessively difficult in some cases, such as for owner- 
occupied dwellings in the household sector: rent an owner fails 
to earn by not renting his property to others is what he pays for 
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using it himself. ‘The owner's option to rent gives à [T 
market value to his property and to the income yielded by Ttt 
it to himself. In fact, the ready interchangeability of the tag 
kinds of housing induced the U.S. department of commerce fa! 
example, to classify all household activity with respect to m 
estate as business; it does the same with all farm production, len. 
ing farmers in the household sector only in their capacity a 
consumers and savers of income. 

The application of a business analogy makes it difficult to mals 
tain a sharp dividing line between production by the business ang 
nonbusiness sectors of the economy. It might therefore ses 
less ambiguous to class all productive activity into a single pre 
ducer account, defining the government and household sectors ge. 
of productive activity, strictly as receivers and spenders of js. 
come, and this is the system of accounts proposed by the Units 
Nations Statistical office and the former Organization for Bus 
pean Economic Cooperation (O.E.E.C.). In this system the prob 
uct of the producer sector constitutes the whole output of sodgy 
and therefore its total income, This output is used up by howe 
holds and government in consumption, or retained by the produ 
sector as investment in the expansion of productive capacity, in the 
form of additions to the stock of wealth. Though no balane 
sheets of wealth are included in the system of accounts, by impli 
tion all wealth is located in the producer sector for use in produ 
tion. 

The producer sector in the UN accounts comes nearer to tht 
category of property owners in the simplified model than dia 
the business sector in the U.S, accounts. The producer seti 
accounts for the whole output, operates all the stock of wealth 
and therefore employs all labour. But the ownership of wealth i 
still imputed to the household sector, and employers therefore ap 
pear in the household sector not only as self-employed wap 
earners but as profit receivers as well. The household and goven® 
ment sectors are given capital reconciliation accounts to show hor 
their savings yield accumulating claims against the growing stod 
of goods in the producer sector. To make the UN figures conite 
ent with the simplified model, property incomes would have W 
be retained in the producer sector and consumption and saving 
out of such incomes imputed to it as well. Whether it is prel 
able to distinguish production from consumption and saving 86 
the UN accounts, or employers from employees as in tbe We 
plified model, is a matter of taste and convenience. For 
purposes, as will be seen, the simplified model may be the m 


hes 
tatistical Examples.—A consistent application of the pit 
ciples just outlined will yield a set of social accounts in whid 
the entire economy is represented as a single producing synt 
In spite of a long history of wealth and income estimates, 
ever, by the mid-20th century complete social accounts had 
become available. National income and wealth statistics 
collected in some western countries from the late 17th or 
18th century, but official government interest in and res| 
for them developed much later, Official estimates of national ® 
come were published in the U.S. only from the 1930s and in 
United Kingdom only from the 1940s, After World War 11 Ot 
usefulness for government policy and planning became 5 
vincing that by 1957 the UN Statistical office was able to pag 
income estimates for 70 countries in its first Yearbook of Ni m 
Accounts Statistics, National wealth estimates contin 
the work of individual scholars, though this was likely to df 
as governments increasingly concerned themselves with ec 
growth and its capital requirements. rh 
As long as national income accounts are drawn up without 
erence to wealth. it is possible to overlook capital gains and er" 
and define income strictly as current output. In effect if 092 
design, the neglect.of wealth allows the investigator to proceed 
the implicit assumption that no changes occur in the dist 
of income or in discount rates. In consequence, while 
counts still reflect the institutional structure of the econ 
which they apply, they do not present a consistent rec 
performance in terms of its own valuations, The U.S. 
can be used for illustration. 


pproaches have been developed to estimate national in- 
(1) the value added approach, in which the net output 
ng in each industry is estimated separately and then 
yp to yield the national total; (2) the income payments 
n which for each industry or sector payments to em- 
and returns to property are components of the national 
te; (3) the income receipts approach, in which receipts of 
types by households and individuals are added to undis- 
MP corporate profits to produce a national income total; 
D) the expenditure approach, in which expenditures on con- 
pn by households, on additions to capital goods by busi- 

d other enterprises, and on goods and services by the 
nt are added together. Each approach can serve as a 
the others. Lack of sufficient information to justify 
‘on any single method often makes alternative approaches 


derived by the income-receipts and payments ap- 
is, When the national income is broken down by type 
ame into categories the predominance of employees’ com- 
on is striking and shows that the U.S. economy is essen- 
‘system of wage labour, where wages are defined broadly 
e from hired work. The existence of property incomes 
the nature of employers as owners of private property. 
J cteristic is brought out even more clearly in a classi- 
| of incomes by institutional source. Tt is the clear pre- 
of the business sector that gives the U.S. its character 
iness economy and permits the application of a business 
‘to the government and household sectors in estimating 
re of wealth and their contribution to output. In the 
lanner, it validates a representation of the economy as di- 
between employers seeking profits and labourers seeking 
an in the simplified model, though a complete theory would 
9 introduce additional sectors and other motives. 
dating the structure of the economy was not the chief 
| for the collection of official income statistics, Concern 
problem of unemployment in the 1930s focused interest 
"On aggregate expenditures, for it was the deficiency of 
ive demand as reflected in those expenditures that was seen 
caused the fall in production and employment. Expendi- 
fires can be interpreted in two ways: as tracing the uses to 
or product is put and as identifying the markets in 
tput is sold and income earned. 
ry source of instability in the total was traced to 
expenditures on additions to fixed capital and stocks: 
uneven tempo of the expansion of wealth. It may well 
d that this is partly caused by the size and distribution 
wealth holdings. Nonetheless, it seemed possible to 
nce to them in the earlier versions of employment 
hd wealth estimates were therefore not sought with any 
- Two approaches to estimating wealth were later pur- 
inly by private investigators: the substantive or physical 
Dry approach and the valuation of claims approach. 
bably yields the more important data for an explanation 
mic behaviour, though it also presents the more difficult 
^ of statistics collection. In part this may be due to ig- 
9h the part of claimants concerning the current value 
holdings, which tend to fluctuate widely in the securities 
# but, even where owners are correctly informed. the de- 
cy and fear of the revenue service may lead them 
eTtate the extent of their claims. Because of such dificul- 
Sum of household claims on wealth traced in the U.S. 
TRA for example, came to only about two-thirds 
imated by alternative methods. 
Approximation, the substantive approach can show the 
, Of assets by sectors in which they are operated. Fig- 
tthe U.S, have been collected by a private agency, the 
> Bureau of Economic Research. The share of business 
shi. similar to that of most countries for which figures are 
but that of households extraordinarily high and that of 
nt exceptionally low (1957). Problems of classification 
"0n necessary when considering these proportions; €.£» 
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the high share of households is primarily accounted for by the 
high value of residential structures in the U.S. 1f the practice of 
the department of commerce had been followed, all residential 
structures would have been considered as business assets, 

Other differences in classification concern purchases of con- 
sumer durables and of assets by the government, which are treated 
as consumption in the income accounts, whereas they are identified 
as increases in assets in the estimates of wealth. Such discrep- 
ancies constitute one reason why available wealth figures cannot 
be placed alongside the official national income estimates in a 
single system of accounts. A more fundamental reason is the 
fact that, in strict logic, the link between wealth and income is 
given by savings—accumulations of wealth out of income. In the 
case of individual enterprises, for example, no addition to the 
capital and surplus entry is possible that did not first make its 
appearance as profits in the operating accounts. The neglect of 
capital gains in the national income estimates allows wealth to 
grow independently of savings, a possibility that destroys the con- 
sistency of the accounts. 

The effort to explain aggregate expenditures may not have pro- 
vided incentives strong enough to force early attention to wealth 
estimates, The same delay is not possible where economic growth 
is to be explained. The need for such an explanation became par- 
ticularly urgent after World War II, when newly independent 
nations were embarking on efforts to raise their standards of liv- 
ing. Over a period of growth, the stock of wealth expands as its 
composition changes in response to the requirements of increased 
production in old and new lines, An analysis of data concerning 
the net domestic product of the U.S, in 1957 showed that the 
major sector was clearly manufacturing; it accounted for 31% of 
total output, compared with only 4% for agriculture (including 
forestry, hunting and fishing). 

"The share of agriculture usually falls in the process of economic 
growth and the share of manufacturing rises; e.g, in Nigeria in 
the early 1960s agriculture accounted for more than 60% and 
manufacturing for less than 3% of output, indicating a very early 
stage of growth. It does not follow, however, that between any 
two countries a higher share of agriculture necessarily reflects a 
lower stage of development, Differences in resource endowments 
also play a part. 

Corresponding changes in the composition of wealth can be ob- 
served over a period of growth. A division of the U.S. stock into 
asset types was reported by R. W. Goldsmith in The National 
Wealth of the United States in the Postwar Period (1962). The 
low share of land in total wealth (1957)—about 179%-—indicated 
the country's advanced stage of industrialization. A similar ratio 
was observed for western European economies. In the middle of 
the 19th century the U.S. ratio was as high as 45%, near India’s 
ratio of $0% in the early 1960s. It had fallen to 35% by the turn 
of the 20th century and to 25% by 1929. 

Efforts have been made to estimate specific ratios from these 
data, connecting output and wealth, but two temptations have to 
be guarded against. First, insofar as national wealth consists of 
“produced means of production,” its origin is admittedly in the 
past process of production, It is sometimes thought, therefore, 
that by comparing it with national income it is possible to calculate 
how many years’ production national wealth represents, Ratios 
of reproducible wealth to annual output have been computed for 
several countries on the eve of World War I and for a much 
smaller number just before World War II. They show that wealth 
equaled about four to six years’ national output. If no change 
in annual output and an investment-income ratio of 10% are 
assumed, this appears to mean that from 40 to 60 years would be 
required to double the stock, but only on the additional assump- 
tion that the relationship between capital goods prices and con- 
sumer goods prices remains constant. This relationship may 
certainly change over time, however, for it depends on the dis- 
tribution of income and the discount rate, as the simplified model 


Secondly, changes in the stock of wealth are sometimes related 
to changes in output by the so-called incremental capital-output 
ratio. That ratio is thought of as reflecting a technological rela- 


328 


tionship between the stock of capital and the output which can be 
produced with it. The difficulty lies in measuring the increment 
of capital. The usual practice is to take the proportion of cur- 
rent output used for investment and relate it to a subsequent 
increase in output at constant prices. Capital is therefore being 
measured in units of final output. On this basis, however, the 
measure of capital depends at least as much on the relative prices 
of capital and consumer goods as it does on possible increases in 
the number of pieces of equipment, if these can be defined at all 
meaningfully. Relative prices, again, depend on the distribution 
of income and on discount rates, factors which are certainly not 
technological. 

“Economic” Accounting.—Within a rigorous system of na- 
tional accounting, income would have to include capital gains and 
losses. Their omission from the standard accounts seems to have 
facilitated some questionable reasoning, as has been shown above. 
There is, nonetheless, some reluctance among economists to count 
capital gains in national income, on the grounds that such gains do 
not represent real income from the point of view of society as a 
whole. A national viewpoint, it is sometimes held, is concerned 
with income only as the supply of consumable goods over time and 
with wealth in terms only of its contribution to the economy’s ca- 
pacity to produce such goods. These are not the ideas on which 
business accounts are based, but conceivably they could be used 
to defend the standard national income accounts. 

Any system of accounting represents an appraisal of economic 
performance based on certain value judgments. The standard in 
business is not so much the contribution of economic activity to 
consumption as its contribution to profits. Therefore national 
accounting, when based on the consolidation of business accounts, 
represents the economy as a single profit-making enterprise, with 
national income measuring the extent of its market and national 
wealth the profitability of its operations. A change in the value 
premise may necessitate changes in the accounting conventions as 
well. However, the attempt to devise an alternative accounting 
system—national economic rather than business accounts—has 
met with some very difficult conceptual problems. 

The first problem is that of determining final output; że., the 
contribution of economic activity to its accepted goal. Where 
this goal is profit, final output can be defined as output purchased 
not for resale, for when so purchased it does not enter again into 
the costs of production of other profit-making enterprises. This 
is the case when consumers buy it, when government buys it or 
when it is bought for accumulation in the producer sector. Con- 
sumer, government and investment expenditures therefore meas- 
ure final output for purposes of business accounting. Some argue 
that this continues to be the case when the criterion is consumer 
satisfaction, on the grounds that government expenditures repre- 
sent collective consumption and investment represents deferred 
consumption, but this interpretation has been challenged. 

The problem can be turned around into one of eliminating inter- 
mediate goods so as to avoid double counting. Intermediate goods 
enter into the value of final output and therefore cannot be added 
separately into the total. If investment, then, is counted once 
as deferred consumption, the question arises: can it be counted 
again later as actual consumption? If not, then it might seem 
preferable to count consumption only when it occurs and omit all 
investment from the measure of current output. Similarly, the 
services of government can be looked upon as facilitating produc- 
tion for private consumption, for without government such pro- 
duction could perhaps not proceed in the same orderly fashion. 
But if not, then the value of government services is already 
counted in the value of private consumption and should not be 
counted again. Such reasoning leaves private consumer purchases 
the only component of current national income. 

It is possible to go even further and claim that some inter- 
mediate goods should actually be deducted, not merely omitted, 

from net purchases to measure the sum of consumer satisfactions. 
For example, consumers in high-income countries could hardly 
survive on per capita incomes measured elsewhere. The reason 
can be found in higher costs of transacting business and earning a 
living in the more advanced countries. The value of consumer 
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goods incorporates the cost of elaborate transport and distribution 
systems, needed as the organization of production becomes more 
complex, and also includes the added costs of maintaining credi 
institutions, trade organizations and labour unions, Which qs 
characteristic of industrial society. Although the latter certain 
contribute to the social welfare, the needs they meet often do no 
even exist in less complicated societies. Their net contribution ty 
material welfare may therefore be close to nil and perhaps only 
their net contribution should be counted as income. 

There is, finally, the phenomenon of consumer surplus to cay 
doubt on any effort to measure consumer satisfaction in account 
ing terms. The more abundant the supply of any good, the lowe 
its price will generally be, for the price cannot exceed the utility 
to the consumer of the last unit purchased and this marginal utiliy 
presumably diminishes with the amount already consumed, (y 
all intramarginal units the utility will be greater, though the price 
must be the same for all. The difference is referred to as con. 
sumer surplus. Should the commodity become so abundant thatit 
can fetch no price at all, the total satisfaction derived from its 
consumption would certainly not also have fallen to zero. The 
enjoyment of free goods does add to consumer satisfaction 
congenial climate may be a substitute for much fuel and clothing— 
but it seems impossible to assign them values that can be added 
up with other income. The same holds for any consumer surplus, 

The theoretical basis for the standard definition of nation] 
income in terms of current output alone must therefore be con 
sidered somewhat feeble. It neither conforms with business def- 
nitions of income nor accurately reflects the contribution of eco 
nomic activity to consumer welfare. The definition of wealth in 
national economic accounting is perhaps even more difficult. The 
issue here centres on the inclusion or exclusion of the labour fort 
from wealth. Investment in educating the labour force is ur 
doubtedly an addition to wealth, in the same way that land im- 
provements are, though unlike land improvements it is not usually 
included in statistical measures of wealth and investment. T 
fundamental issue is, however, whether the labour force propt 
should be regarded as part of wealth alongside land and equi 
ment. 

Much of the discussion of human wealth fails to make clear the 
accounting system for which it is being considered. In the simplt 
fied model first described, wealth was initially defined as tht 
limit of a man’s credit. As long as the wage only just covers! 
socially acceptable minimum livelihood, there is no scope fort 
payment of interest out of wages and therefore no wealth int! 
mere ability to work that is embodied in a man. There mights 
be human wealth in an economic sense, however, as opposed tot 
business sense. Business imputes values to the stock of goods! 
cluding land, in terms of the profits that ownership yields. Where 
the yield is thought of in terms of the production of Ger: 
goods, the source of output rather than of profits could plaus! j 
be thought of as wealth instead. If, then, wealth is made equi! 
lent to productive resources, certainly labour as well as land an 
capital will always have to be included in it. m 

"There are, however, difficulties in some of the implication | 
this line of thought. In any system of accounting, income aa 
be calculated net of charges against gross product for goods W 
up in production, so as to leave the stock of wealth intact. 
labour is part of wealth, consumption required to maintain 
labour force must also be deducted. A large part of the MW 
bill—perhaps all—can therefore no longer be counted as m 
in spite of its undoubted contribution to consumer satisfach 
1f, in addition, investment and government expenditures wele 
cluded, only the consumption of property owners would rema? 
income. "m 

Even if the problem of labour maintenance is overlooked, 0 il 
difficulties persist, the most fundamental being the problem i 
measuring wealth. Land can be measured in acres, and et J 
labour hours, but they cannot be added up into a single a 0 
Furthermore, it is impossible to define a unit of equipme? 
measure capital, for there is no adequate way of measuring a 
many shovels, for example, are represented by an oil refine 
a steel mill. To retreat to an item-by-item inventory of reso 
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s toabandon any hope of comparing the sizes of different stocks 
of wealth, except perhaps with reference to their efficiency in pro- 
duction. The measure of each stock would then be defined in 
terms of the future flow of net output, discounted to the present, 
that each can produce. Unfortunately, if valued in this fashion, 
wealth becomes a redundant concept. Both wealth and income 
measure the same thing: the flow of output over time. To differen- 
tiate between them is merely a roundabout way of expressing the 
rate of discount. t 

The basic difficulty in national economic accounting is prob- 
ably the fact that the practice of accounting developed in the 
service of profit-making enterprises. Wealth and income as ac- 
counting concepts are therefore meaningful ideas only in a busi- 
ness setting and must be accepted for what they are—they do 
not transfer easily to other contexts. In view of this, it is prob- 
ably best to abandon the attempt to construct alternatives to 
national business accounting; it is also best to jettison economic 
theories that imply the possibility of such alternatives. 

The Rate of Discount.—Throughout the preceding sections 
the importance of the distribution of income and the discount rate 
has been evident, for these are determinants of the relation be- 
tween wealth and income. In the simplified model the rate of dis- 
count is identical with the rate of profit on wealth. In practice 
itis customary to identify it with the rate of interest on loans. In 
business terminology, profits are the return on ownership claims 
on assets, whereas interest is the return on creditor claims. Both 
are returns to property and differences between them are likely to 
reflect differences only in risk between the two types of claims. 
Over longer periods, when gains and losses can average out, the 
realized rates of profit and of interest will very likely balance 
at about the same value for the country as a whole. This rate can 
be called the rate of profit; or the rate of interest; or the rate of 
return on wealth; or, for short, the discount rate. What deter- 
mines it is the subject of keen dispute among economists. 

Jn the standard textbooks the rate of profit is said to be deter- 
mined by the marginal product of capital. What businessmen are 
willing to pay for the use of capital, it is argued, depends on 
the addition to output contributed by the last unit of capital em- 
ployed. How such a unit is to be defined is usually left unspeci- 
fied, but there is assumed a method of counting pieces of equip- 
ment independently of their output. Some writers, aware of the 

ficulties involved, have suggested counting capital in terms 
rote the time that elapses between the initial decision to 
S aH and the final marketing of the product. It is certainly 
React however, that the more cumbersome method of pro- 

bein i necessarily the more productive—because oí more capi- 
2 aE involved in the passage of time—though, given a discount 
sil ga roundabout methods will only be installed if they 
the Kou product. Other writers have therefore speculated on 
Ce ence of time preference; i.e., a subjective preference 
5 uu DU for present goods over the prospect of goods in 
filis sue: he reasons why time preference should never Td 
than a Mi Present goods—and therefore create a premium rat a 
consensus ‘ount—have not been specified with any degree o 
jii lied model can be used to set out yet another, and 

e (Saari plausible, theory. Consideration should be given to 

P stock B eh in that model when employers decide to ee 
Sockpiling e ealth. They can accumulate wealth out of income by 
Sumer go ape goods. More likely, they will use those con 

e cost to 9 employ labour in the construction of equipment. 
ly the Hume ployers of any new piece of equipment will be given 

E Wage rat er of workers required to produce it, multiplied by 
Capital is R a terms of consumer goods. The cost of land br 
Tepresent e, id to themselves as a group and does not ed 
I wit pro Xpenses to them. Once the new equipment is instal A 

Wages ane an output of consumer goods, part of which is pai 

OWances, sed Toss operating it, part deducted as dr 

Profits t the rest appropriated as profits. The ratio o an- 
of Consume, © the cost of the equipment (both expressed in terms 
pital oy | goods) is the rate of return on investment—not on 

is marginal efficiency as some prefer to call it. 
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That the rate of return on investment will determine the value 
of all wealth is readily shown. Existing assets will find buyers as 
soon as their prices, relative to their annual profit yields, fall 
below the cost of new equipment yielding the same profit. Exist- 
ing assets will lose all buyers as soon as their prices rise above this 
level. The prices of all assets therefore reflect the marginal effi- 
ciency of investment. 

The marginal efficiency of investment can change in the follow- 
ing fashion. If employers neither consume nor invest anything 
then all labour must be employed in the production of consumer 
goods and the whole output must be sold to them. The real wage 
rate on the average must equal the total output divided by the 
labour force; profits do not exist and the value of wealth is zero. 
When, on the other hand, part of the labour force is employed on 
the production of investment goods, the real wage drops and profit 
emerges. This is because investment expenditures are received as 
money wages by workers in the investment goods industries and 
respent on consumer goods. Their expenditures will help to set 
the price of consumables at a level that places their share of out- 
put beyond the purchasing power of workers in the consumer 
goods industries. Revenue from the sale of consumer goods 
will now exceed the wage cost of producing them and the difference 
is profit. 

Evidently, the higher the rate of investment the lower the real 
wage will be. For similar equipment, therefore, the more of it 
that is being produced the lower will be its unit cost of construc- 
tion and the greater the profit earned by each unit when installed. 
Both the distribution of income and the rate of profit, then, are 
determined by the rate of investment—or by the consumption 
expenditures of employers. For, when employers spend on con- 
sumption, the price of consumables again rises against money 
wages, releasing consumer goods and creating a profit. For this 
reason it has been aptly said that, while wage earners as a group 
spend what they earn, property owners as a group earn what they 
spend. The reason for the difference is wealth: the holder of 
wealth has credit with which he can spend more than he earns. 

Conclusion.—The motive force for business activity is profit. 
The question arises whether the drive for profits is an end in itself, 
pursued more or less irrationally, or whether it serves some in- 
telligible purpose. The same evidence that has led some his- 
torians to appeal to a Protestant ethic in explaining capitalist 
behaviour suggests that profits are not primarily desired to finance 
increased consumption but rather to accelerate accumulation of 
wealth. The fact that others besides Protestants have made effec- 
tive capitalists would seem to refute the religious explanation for 
this. Alternatively, it could be noted that a man’s wealth meas- 
ures the extent to which he is independent of the reward for his 
current services; i.e., his wealth allows him to claim the services of 
other men for himself and so, in effect, yields him power. The 
extent to which wealth represents power may conceivably be meas- 
ured by dividing wealth by the wage rate, that is, by wealth in 
units of labour time. 

See CAPITAL AND INTEREST; NATIONAL INCOME ACCOUNTING; 
see also references under “Wealth and Income” in the Index. 
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WEAPONS, PRIMITIVE. Among primitive peoples the 
same object may be a weapon of war or an implement of agricul- 
ture or the hunt. Thus, in Assam the knife (dao) has been used 
to fell trees, kill animals, defend its owner against human aggres- 
sion, and take heads for him. A bow and arrow may be used for 
war or for hunting only. 

Stones.— Probably the earliest missile used by men and other 
primates was the hand-thrown, untrimmed stick or stone. To give 
greater force and carrying power to stones, devices such as the 
sling and pellet-bow were constructed; by far the most common 
is the cord sling, found sporadically throughout the world. It 
consists of a wide, short strip of material (that forms a pouch to 
hold the stone) to the ends of which one or more strings are 
fastened for grasping in the hand. The more elaborate pellet-bow, 
found in India, is a bow fitted with two strings between which, 
about half-way down, is a small pouch for holding a stone or clay 
pellet (see also Bow AND Arrow), 

Throwing-Sticks and Clubs.—The stick thrown by hand also 
became a specialized weapon. As an object for piercing, it devel- 
oped into the dart (see also BLowcun), javelin, spear, and ar- 
row; as an object for stunning or crushing, into the throwing-stick 
and throwing-club. As an implement of the chase the throwing- 
stick was used in ancient Egypt and is still found in Ethiopia, 
India, and among the Hopi Indians of North America; as a weapon 
of war, however, the flat throwing-stick is practically confined to 
Australia, though specimens have also been found in the New 
Hebrides Islands. In Australia the fighting boomerang (q.v.) is 
rather long and narrow and curved within the plane of the flattened 
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(LEFT) MANY-BLADED THROWING-KNIVES FROM THE SUDAN. 
STONE-BLADED KNIFE AND STONE KNIFE IN SHEATH FROM CENTRAL AUS. 
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sides. It differs from the better- 
known returning boomerang, 
which is lighter and curved out 
ef the plane of the sides. The 
Australian waddy and the was of 
Fiji are throwing-clubs; the for- 
mer has typically a flat triangular 
head, the latter is short with a 
spherical head and a handle 
carved to improve the grip. The 
many-bladed throwing-knives of 
some tribes in the Sudan and of 
those throughout the Congo 
River Basin and north to Lake 
Chad are metal derivatives of the 
African wooden throwing-club. 
Throwing-Spears.—The va- 
riety of piercing missiles such as 
darts, javelins, and throwing- 
spears seems to be endless. The 
simplest are composed of a single 
piece of wood, one end of which 
is pointed and often hardened in 
the fire, More usually there is a 
separate foreshaft, often heavily 
barbed by carving or by attached 
pieces of bone or wood. Heads of 
obsidian or other stone, bone, or 
metal are often added. To give 
greater range to the throwing- 
spear some tribes use the spear- 
thrower. Constructed of wood 
or bamboo, it performs the func- 
tion of an extra joint in the arm. 
The spear lies along the spear- 
thrower, with its butt resting 
against a projecting peg, or in 
the slight socket made by the 
septum of the node (in the case 
of bamboo devices). Typical of 
Australia, the spear-thrower is 
also used in parts of New Guinea 
and in some of the islands of , 
Micronesia, and was formerly used in Central and South Ament 
Eskimo and tribes of the northwest coast of North America i? 
usé it for discharging harpoons and fish-spears. (See also HUNT 
ING AND FISHING, PRIMITIVE.) i 
The becket, a short length of cord with a knot at one end, i 
wrapped once around the spear, the knot passing under the fret 
end and thus kept in place. 
free end of the cord is b 
wrapped around the index b 
of the throwing hand. Theni 
operates like a sling, and Mee 
is made to spin as it flies. ^ 
use in warfare the becket ki 
pears to be restricted to on 
but as a toy it is found ai id 
Europe. A similar contrivi 
used by the soldiers of andl 
Greece and Rome was als0 Ei 
by some North African py 
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in that the cord is attach j 
the spear and is not retaina 
the hand. 

In East Africa an unusual T 
of spear-thrower consists oe 
shaft of wood with a hollo " 
out, swollen head into whic 
butt of the spear is place 
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manipulates the 
as though it were a part 
te spearshaft, but it does not 
leave his hand (see also JAVELIN 
ING). 
e SAA unusual missile 
now used almost exclusively for 
hunting or as a game 1S the bola. 
Among gaucho (q.v.) cattle herd- 
ers, who formerly used it in war- 
fare, itis composed of three (less 
commonly two) balls of stone 
connected at a common centre by 
thongs several feet long: One ball 
js usually smaller than the rest, 
and is held while the bola is 
whirled, The aim is to entangle 
the victim in the thongs rather 
than to kill him. In Ghana a long 
cord with a stone attached at 
either end was similarly used for 
hindering an advancing enemy. 
Elsewhere a few tribes in Cen- 
tral and East Africa use the same 
instrument as a toy. The Eskimo 
we a many-thonged bola for 
catching birds (see Boras). 
Thrusting-Spears and Clubs. 
—Among the most important 
weapons used in hand-to-hand 
fighting, thrusting-spears are very 
similar to the throwing-spears, 
though usually heavier, and (since 
balance is less important) more 
often made without a separate 
foreshaft. Many are heavily 
barbed as in beautiful specimens 
found in Fiji. Clubs are primar- 
ily for bruising or crushing, but 
Some (such as the bird-headed 
clubs used in New Caledonia) are 
Well adapted for piercing. 
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Mio c Ede ^ peers TEST 
BY COURTESY OF (TOP) FIELD KUSEUM OF NAT- 
URAL HISTORY, (BOTTOM) THE TRUSTEES OF 
THe BRITISH MUSEUM 
(TOP) WOVEN ARMOUR OF COCONUT 
FIBRE FROM THE GILBERT ISLANDS. 
(BOTTOM) SHARK'S-TOOTH SWORD 
FROM MICRONESIA 


Some clubs have a head of different material from the shaft— 
and Stone. Among one-piece clubs the end used for striking 
deed thicker than the shaft and carved with spikes or other 
" E arities to make it more effective; in the islands of the west- 

M Pacific flattened clubs seem to be used more often for cere- 


Monial‘than 


for military purposes. The Maori (q.v.) made clubs 


Of nephrite jade, or of bone; and the Tswana (g.v.) used clubs of 


Thino, 
Primitive 
of d 


ceros horn with sharpened edges for striking and thrusting. 
ef Armour.—With the exception of shields, weapons 
ense are not common among primitive peoples, though some 


A R 
fate armour of a sort. In New Guinea, a few tribes wear a body 
we of basketwork, sometimes with a high back to protect 
ck and head. In the Gilbert Islands, as a protection against 


Spears and 
our of coconut 
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Tecorded 
ported 
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Were used, I 
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many pronged “swords” edged with sharks’ teeth, 
ludi fibre is worn (often covering the whole body, 

ng the head). From West Africa and among the Baggara 
f the northeast occasional suits of chain mail have been 
| Probably from Arab influence. Plate armour has been 
from northeast Asia and among the Northwest Coast 
among the Haida (q.v.) cuirasses of wooden or bone slats 
n Indonesia corselets of hide or basketry and wadded 
d with feathers gave protection; helmets of cane or 
orded from this area and from Cambodia, Laos, Viet- 


Shia, Se (see also Armour, Bopv). 
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—In Africa hide and basketry shields are much used, 
Mainly in the east and south among cattle-rearing peo- 
Ndonesia, Australia, and the Pacific region those of 
more common, though basketry shields also are found. 


© Austra: I 
Ho s tralian shields are small and light, suitable for parrying 
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ar to those of the Dinka (g.v.) and 


Mundu of the 
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Sudan. The shield is essentially the means of defense for those 
who use the club and spear and who fight mainly in the open. 
It is not convenient for those who fight with bow and arrow since 
it interferes with free use of both hands. Among the Tapiro 
Negritos of central New Guinea a small shield is hung around the 
neck in a net bag to protect the chest, leaving the hands free. 
Among the Gulf tribes of New Guinea a large wooden shield, with 
a deep slot in its upper edge for the passage of the left arm, is 
suspended over the shoulder. 

See also references under “Weapons, Primitive" in the Index. 

BrsLrocRAPHY.—R. E. Oakeshott, Archaeology of Weapons (1963) ; 
W. C. Massey, “Survival of the Dart-Thrower . . . ," Southwestern 
Journal of Anthropology, 17:81-93 (spring 1961) ; R. B. Ekvall, “Peace 
and War Among the Tibetan Nomads," American Anthropologist, 66: 
1110-15 (Oct. 1964) ; R. Hofsinde, Indian Warriors and Their Weapons 
(1965). (C.H. W.; X.) 

WEAR (PROCESS OF). Wear is the removal of material 
from a solid surface as a result of the mechanical action exerted by 
another solid. It is such a universal phenomenon that rarely do 
two solid bodies slide over each other or even touch each other 
without measurable material transfer or materialloss. Thus, coins 
become worn as a result of continued contact with human fingers; 
pencils become worn after sliding over paper; and rails become 
worn as a result of the continued rolling of train wheels over them. 
Only living things (e.g., bone joints) are in general immune to the 
permanent damage caused by wear, because they have the property 
of healing because of regrowth. A few living objects, however, 
do not heal themselves (e.g., teeth in humans). 

Prior to the 1930s, the wear of mechanisms was a less acute 
problem than it is today, since sliding speeds were lower and mech- 
anisms were designed and built to less exact dimensions. Modern 
precision devices, however, are sensitive to even slight amounts 
of wear, and the need for materials to function successfully in the 
environment of outer space or in deep-sea exploration has required 
formal study of the wear phenomenon. 

The systematic study of wear has been severely hampered by two 
factors: first, the existence of a number of separate wear processes, 
which has led to much confusion, especially in terminology ; second, 
there have been difficulties caused by the small amounts of ma- 
terial involved in wear processes. These latter difficulties were 
greatly alleviated when radioactive isotopes of the common engi- 
neering metals (iron, copper, chromium, etc.) became available 
in the 1940s. Tracer techniques using radioisotopes permit mea- 
surements of wear, even in small amounts, while it is occurring, 
rather than by before-and-after measurements. For example, it is 
possible to detect the 1071? g. of transfer that result when a cop- 
per ball is pressed normally, without slip, against a lubricated, flat 
copper surface. Recent studies have made it possible to identify 
four types of wear: adhesive wear, abrasive wear, corrosive wear, 
and surface-fatigue wear. In many cases, two or more types act 
simultaneously. 

Adhesive Wear.—The commonest type of wear, adhesive wear, 
arises from the strong adhesive forces that are generated at the 
interface of two solid materials. When solid surfaces are pressed 
together, intimate contact is made over a number of small patches 
or junctions (see Friction). During sliding, these junctions con- 
tinue to be made and broken, and if a junction does not break 
along the original interface a wear particle is formed, This wear 
particle will initially stick to the surface to which it was trans- 
ferred; later it may be retransferred to its original surface, but 
eventually it will come off in loose form and constitute a loss of 
material from the sliding system. A surface undergoing adhesive 
wear may be readily characterized under high optical magnification 
by the irregular-appearing particles adhering to the surface. 

Particles formed by adhesive wear tend to be about 50 u (0.005 
cm.) in size for unlubricated metal sliding surfaces, and about a 
factor of 20 less for well-lubricated surfaces, the particle size being 
a function primarily of the surface and bulk properties of the slid- 
ing materials. It is possible that, in addition to these “large” 
particles, many small particles, down to atomic size, are also 
formed, but these latter constitute a negligible proportion of the 


total wear volume. 
Adhesive wear is undesirable on two counts: first, the loss of 


deterioration in the performance 
of the mechanism; secondly, the 
formation of large wear particles 
in closely fitted sliding members 
' may cause the mechanism to 
seize at an early stage. For well- 
lubricated, hardened steel sur- 
?^ —' faces the wear particles are about 
D f ^ “* 3 y in diameter, and a mini- 
FIG. 1.—-MICROGRAPH OF STEEL SUR- mum clearance of about 4 p 
FACE WITH COPPER SLIDER PARTI- (1.6 x 1074 in.) is advisable to 
CLES OF ABOUT 50 # FORMED BY allow wear particles to leave the 
Saar RAT $ system.. This factor often sets 
the limit on the precision of performance that may be attained 
by mechanical systems having sliding members. 

The mathematical formulation for adhesive wear expressed by 
J. F. Archard (1953) states that for any pair of sliding materials 
there is a probability that the breaking up of a junction will 
lead to formation of a wear particle, and the linear dimensions of 
the particle are assumed to be of the same magnitude as those 
of the junction. Thus the volume V of wear particles formed on 
sliding a distance x is given by 


V = kLx/3p 


where L is the applied load and p the penetration hardness of the 
softer of the two surfaces, in units of load per unit area (see 
Harpness Testinc). This equation was first derived, but using 
other assumptions, by R. Holm in 1938. The nondimensional con- 
stant k is often referred to as the coefficient of adhesive wear. 

Unfortunately, great accuracy in computing wear rates is not pos- 
sible because adhesive wear depends greatly on the exact state of 
the surfaces with respect to cleanliness, and repeat experiments 
carefully designed to produce exactly the same surface conditions 
often give wear rates that differ by factors of two or even three. 
However, typical values of wear are constant for a number of slid- 
ing situations; these are shown in Table I, Where two materials 
of different hardness are indicated, Table I gives the wear of the 
softer material. It is found that the harder material also undergoes 
wear, usually at a rate between one-tenth and one-hundredth that 
of the softer material, 

Table I shows a number of features that are characteristic of 
adhesive wear. First, there is the enormous difference, by factors 
of a thousand or more, between the wear rates for unlubricated 
and for effectively lubricated metal surfaces. Secondly, there is 
the smaller sensitivity of nonmetals to the state of lubrication of 
the surfaces. Third, there is the considerable difference in wear 


TABLE I.—Values of Wear 


Materials combination *Value of & 

Carefully cleaned surfaces 

Metalonsimilarmetal. . a. . . . . 4 , 5.10 

Metal on dissimilar metal . . . i aan 2.10% 

Nonmetal on metal or on nonmetal ; EDO. 10* 
Indifferently lubricated surfaces 

Allcategoris. 2. . . , EMO okie 10% 
Veryewell lubricated surfaces 

etal on metal . . . . ERSTE IRE 107 
Nonmetal on metal or nonmetal ; eee, CA Me gets gl 107* 


*Value of the softer of two dissimilar materials. 


behaviour of metals depending on the compatibility of the two ma- 
terials. Thus, when the metals are similar, e.g., copper sliding 
on copper (a metal on itself) or phosphor bronze sliding on brass 
(one alloy of a metal on another alloy of the same metal), wear 
tends to be severe. When the metals are dissimilar, e.g., silver 
against iron (metals with no mutual solid solubility), the wear is 
low. A pair of metals, such as copper sliding on aluminum (a metal 
on another metal in which it has considerable solid solubility), 
often gives intermediate behaviour. 

Abrasive Wear.—This form of wear arises when a hard rough 
surface slides over a softer surface. The hard material penetrates 
below the surface and during sliding scratches a groove. Some 
of the material originally in the groove is pushed aside, and the 
remainder is lifted by the cutting action above the surface and is 


removed in the form of a di 
A similar form of abrasive Wear 
involves two soft Surfaces and 
hard abrasive grains. The rains 
adhere momentarily to One dj 
the surfaces and abrade mate 
rial from the other. A surf 
that has undergone abrasive 
wear shows characteristic 
scratches in the sliding directio, 
Abrasive wear is governed by 
the same basic equation as that 
for adhesive wear, in that th 
volume worn away is directly proportional to the normal load, th 
distance slid, and the inverse of the hardness. The constant of 
proportionality k is a function of the surface roughness, and th 
roughest surfaces produce the highest abrasive-wear rates, Typi 
cal values of k are shown in Table II. If the file or abrasive paper 


FIG. 2.—ABRASIVE WEAR OF A STEEL 
SURFACE BY EMERY PAPER SHOWING 
CHIP ADJACENT TO THE WEAR TRACK 


Taste II.—Typical Values During Abrasive Wear 


Process Value cl 
Filing (sharp fs) Great abrasivi pac 4t non 
apping or sandpapering (fresh abrasive paper) - 
Damage caused by loose abrasive grains ^ > sxi 
Polishing & os. Sam 


is well worn, the abrasive wear drops by about a factor of ten. 

Since abrasive wear takes place when the abrading materialis 
rough and harder than the surface to be abraded, it can be pre 
vented either by eliminating the hard, rough constituent or by 
making the surface to be protected still harder. Thus it was fount 
during World War II that aircraft operating in the North African 
desert had very short lives, because engine components, such t 
piston rings made of cast iron (hardness 260 kg/mm?), were np 
idly abraded by sand (hardness 750 kg/mm?). When the com 
ponents weré plated with chromium (hardness 900 kg/mm?) tit 
life of the engines was greatly extended because the sliding sur 
faces were then harder than the abrasive medium. 

Corrosive Wear.—Normally, when a surface corrodes, the prok 
ucts of corrosion tend to stay on the surface, thus slowing dom 
further corrosion (see CORROSION AND OXIDATION oF METALS). 
But if sliding takes place, the sliding action removes the suríat 
deposits continuously and corrosion takes place more rapidly 
Thus metal surfaces sliding at elevated temperatures in ait at 
often subject to corrosive wear, since the oxide layer is emo 
during sliding, naked metal is exposed, and further corrosion takt 
place. A surface that has experienced corrosive wear generally Ji 
a matte, relatively smooth appearance. i 

Surface-Fatigue Wear.—This form of wear is observed d 
repeated sliding or rolling over a closed path. The repeated loal 
ing and unloading cycles may n h 
cause surface- or subsurface- 
fatigue cracks to form (see FA- 
TIGUE OF Merats). Eventually 
this leads to the breakup of the 
surface with the formation of 
large fragments, leaving large pits 
in the surface. 

In a typical situation, a ball 
bearing may operate for some 
millions of revolutions without FIG. 3.—PiT IN 
any external evidence of wear, !NG PRODUCED BY SURF 
Suddenly, one fragment spalls off the surface. Soon other 
ments are formed, and the surface of the bearing and of the 
becomes completely destroyed, ing el 

Surface-fatigue wear is the main form of wear for rolling 
ments such as bearings and gears, since they are relatively imm 
to other forms of wear. For sliding surfaces, adhesive We i 
ally proceeds sufficiently rapidly, so that there is no time for f% 
to occur. "m 

Uses of Wear.—Though the wear process is generally tho ash 
of as harmful, and in most practical situations this is the ¢ 
there are a number of practical uses of the wear phenom 
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Thus, many methods of producing a surface on a manufactured 

abject depend on abrasive wear, among them filing, sandpapering, 

lapping, and polishing. Many writing instruments, principally 
ndl, crayon, and chalk, depend for their effectiveness on ad- 
hesive wear. 

Wear can be used to preserve sharp cutting edges, as in elec- 
tric shavers and scissors, in which case the sliding action leads 
to the necessary adhesive wear. Another use is seen in the wear 
of the incisor teeth of rodents. These teeth have a hard enamel 
covering along the outer curved surface but only soft dentine on 
the inner surface. Hence, abrasive and adhesive wear, which oc- 
curs more rapidly on the softer side, acts to maintain a sharp cut- 
ting edge on the teeth. A few man-made cutting tools (knives 
and plows) have been made with one soft and one hard face, thus 
using the same principle. 

Wear is often used to study the progress of some event involving 
mechanical action. For example, shoe soles and heels can be in- 
spected to see if their wearer is walking properly, and, similarly, 
wear of automobile tires is observed to see if the wheels are prop- 
erly adjusted. In crime detection, scratch marks in bullets are 
Pad studied to determine the gun from which the bullets were 
red, 

A number of tests for determining the mechanical strength of 
materials are based on the resistance of these materials to abra- 
sive wear, The simplest and most widely used of these tests is 
the Mohs’ scratch test (see Mons’ SCALE). 

Saar I. F. È Archard, “Contact and Rubbing of Flat Sur- 

D 6 dh igh 24 ELS (1953) 5 F, P. Bowden and D. Tabor, 

rn iai ed u brication of Soli is, part 1 (1954), part 2 (1964) ; 

141 (1987), i, y of Possible Wear Mechanisms,” Wear, 1:119- 

Mit oes. domi Kle chrios COMM Handbook, 3rd ed. (1958) ; 

of Metals and Alloys by Rubbing on an Abrasive Surface” in Ameri 

an Society of Mechanical Engineers, Friction and Wear in Machinery, 

LLI ap 1519 (1956) a i Wende riction an Wear in Machinery, 

Vertu Eg FOR ns itution of Mechanical Engineers, London, 

E Friction d m on Tem and Wear (1957); E. 
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Nun oa à small carnivorous mammal of the genus Mustela, 

u p P name to the family Mustelidae, of which the pole- 

Ned 2 otter are well-known members. The weasel has an 

the fea oai body; small, flattened head; short, rounded ears; 

CA T e neck; short limbs; five toes on each foot, with sharp 

reg mi rather short tail, pointed at the tip; and dense, 

vin r. The upperparts are reddish brown, the underparts white. 

Su Pons the weasel turns white in winter, but less regularly 

EN d temperature than the stoat (which becomes the 

Eun pler), from which it is distinguished by its smaller 

img s is sence of the black tail-tip. Size varies considerably 

s cies, the female being the smaller. 3 
“a eS weasel (M. nivalis) is distributed throughout 
dosely alli uocem aud central Asia, and is represented by 
thurageous, animals in N orth America. It possesses an active, 
till ud bloodthirsty disposition. Mice, rats, moles, fish, 

i Mey nce iri t eggs constitute its principal food. It can pursue 
Ai Jed through holes and crevices and under dense herb- 

MA. Th bs ow it up trees, or into the water, swimming with 

oy i Tucts a nest of dried leaves and herbage, placed in 

dur to ge ound or hollow tree, in which it brings up its litter 

With the ae young ones. The mother will defend her young 
ing met with i ie ga Instances are known of weasels 

S. 

( jon ie American species may be mentioned the least weasel 
enata), ab PEN in. long, and the long-tailed weasel (M. 
d may R e in. long; the latter is chocolate-brown above 

À THER ite in winter. See also STOAT. — — 

Biniples APR FORECASTING is the application of mhi 

and empiric a ysics, supplemented with a variety of statistical 

Weather im techniques, to the problem of prognosticating the 

includes ait o term weather is used here in its widest meaning and 

^ acide aspheric phenomena which substantially affect 
race which s. Included also are certain changes in the earth's 

IS of soi] are caused by atmospheric conditions. Thus, fore- 


Storm frost, snow cover, travel conditions, swell and surf, 


5 and floods are usually referred to as weather forecasts. 


2 After a short section on terminology and time scales, this article 
is presented in the following major sections: 
I. Historical 

II. Basic Practices 

HI. Techniques Used in Short-Range Forecasting 

IV. Extended-Range Forecasting 

V. Special Weather Forecasts 

See CLIMATE AND CLIMATOLOGY for more general discussions 
of weather matters. See also METEOROLOGY and articles on spe- 
cific weather phenomena such as CLovup; Foc; HuwuiprrY, AT- 
MOSPHERIC; THUNDERSTORM; TORNADO; and WIND. 

The term weather forecasting was introduced by Robert Fitzroy 
about 1860 in order to avoid the use of the stricter term predic- 
tion and to discourage the use of the looser term prophecy. By 
mid-20th century what were called numerical predictions (see 
Forecasting Based on Physical Theory and Time-Series Analysis, 
below) had become possible; these are skeleton prognoses of the 
large-scale motion and weather systems of the atmosphere, by 
strict numerical processes. 

By the 1960s weather forecasts were provided on a variety of 
time scales, Warnings of severe local weather, such as tornadoes, 
destructive gusts and hailstorms, are usually issued 6 to 12 hours 
in advance and are valid for a period of about 6 hours, The 
routine forecasts issued to the general public usually cover a period 
of 24 to 48 hours. 

Forecasts ranging from a few hours to about two days are re- 
ferred to as short-range forecasts. In the United States and cer- 
tain other countries general outlooks for periods covering a week 
ora month are provided as a public service, and these are referred 
to as medium-range forecasts. The term long-range forecast is 
commonly reserved for general and broad outlooks covering one or 
more seasons or years. The techniques underlying long-range 
forecasting were in an experimental stage, and the success had not 
been adequately documented. 


I. HISTORICAL 


Weather Lore.—Long before science began to take form, man 
noted the characteristics of the seasons, watched the sky and 
tried to arrange his activities as well as he could according to the 
changing weather. Undoubtedly many astute observers were able 
to gain considerable knowledge of the more typical weather se- 
quences and to formulate rules which were useful on occasions. In 
the ancient cultures of the near east the weather was believed to 
be controlled by the gods and the stars. In the Babylonian writ- 
ings the idea of an astral control was prominent, while the Hebrews 
expressed strong beliefs in a divine influence. The thought of 
an extraneous control weakened under the influence of the Greeks 
and the Romans, and although religious undertones have been 
strong until modern times there are few reflections of them in the 
weather lore and proverbs found in the writings of the western 
world. On the whole, western weather lore may be divided into 
four main groups in which the future weather is related to: (1) 
the phases of the moon; (2) the reactions of people and animals 
to the changing weather conditions; (3) such optical phenomena 
as rainbows and halos; and (4) certain weather sequences. 

The weather proverbs belonging to the first group are generally 
void of scientific substance; analyses of observations have failed 
to reveal any lunar influence on the weather processes, and there 
is no theory to suggest the existence of such influences. A few 
of the weather sayings relating to human and animal reactions 
seem to lend themselves to scientific explanation, in the sense 
that people and animals react to the existing weather, and the 
coming weather is often related to that which exists. Some of 
the sayings relating to optical phenomena are meaningful. For 
example, the proverb: “When the sun is in its house (halo; q.v.), 
it will soon rain,” reflects the fact that halos form as a result of 
refraction of the direct light from the sun or the moon in ice 
crystal clouds at high levels, and such clouds are often the fore- 
runners of rain-producing weather systems. Some of the weather 
proverbs belonging to the group relating to weather sequences re- 
flect sound principles, though most of them cannot be substantiated 
on scientific grounds, For example, the proverb: “Thunder in 
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spring, cold will bring,” reflects the well-known fact that spring 
thunderstorms in middle latitudes most frequently occur along 
the forward side of an advancing mass of cold air. : Y 

Although some of the weather sayings can be explained in the 
light of scientific knowledge, their value in forecasting is negli- 
gible. On the whole the substance of the weather proverbs falls 
far short of the considerable weather wisdom possessed by mari- 
ners, from the North Atlantic to the South Pacific, particularly 
during the time of sailing canoes and sailing ships. By watching 
the changing sky, the drift of the clouds, the winds, the swell, and 
so on, and by keeping and preserving accurate logs, the mariners 
accumulated much useful information and used their knowledge to 
take advantage of the winds and, as far as possible, to avoid 
devastating storms. After some major sea disasters in Europe in 
the mid-19th century the feasibility of providing a storm warning 
system became the subject of investigation. 

Technological Advances.—Although meteorology is as old 
as the other branches of the physical sciences, weather forecasting 
as a public service is only about 100 years old. It was only after 
the invention of the electric telegraph (about 1840) that it be- 
came possible to establish a communication system suitable for 
the rapid collection of weather reports. The first systematic ex- 
periments in weather telegraphy and forecasting began about 1860 
and were conducted by Robert Fitzroy in England, Urbain Jean 
Joseph Leverrier in France, and the Smithsonian Institution in 
the United States. A decade later forecasting services had been 
established in several other countries. Initially, the meteorolo- 
gists were concerned mainly with the forecasting of major storms. 
Many of these came from the oceans, and forecasting services were 
hampered by lack of observations from the high seas. The next 
advance came from 1900 to 1920 after the invention and develop- 
ment of radiotelegraphy. As radio became standard equipment on 
ships it became possible to collect weather reports also from ocean 
areas, At the same time, and particularly after World War I, air- 
craft equipped with instruments began to provide information on 
the state of the atmosphere at higher levels. A major advance was 
made about 1930. At this time development of the radiosonde 
(see UPPER Arr Sounpincs) permitted soundings of temperature, 
pressure and humidity through the troposphere and lower strato- 
sphere (see ATMOSPHERE). During World War II, the radiosonde 
was improved to provide also observations of the winds. At the 
same time radar was developed and used to provide information 
on clouds and precipitation. After the late 1950s it was much used 
in locating and tracking thunderstorms, tornadoes and tropical 
revolving storms (see RADAR METEOROLOGY). 

A major advance of the postwar period was the development of 
meteorological satellites capable of monitoring the cloud cover 
and temperature distribution around the world (see Space Ex- 
PLORATION: Applications), Another technological advance affect- 
ing weather forecasting was the introduction of the electronic com- 
puter, Such machines, in a variety of types, have contributed 
greatly to improvement in the processing of meteorological data, 
and made it possible to solve many mathematical problems which 
could not readily be tackled by customary techniques, 


II. BASIC PRACTICES 


Observations and Reports.—The early experiments in 
weather telegraphy and forecasting were based upon reports from 
a few land stations observing once or twice a day. The number of 
observing stations and the frequency of reports grew slowly until 
about 1920. With advances in meteorological theory and the de- 
velopment of aviation came demands for denser networks, more 
frequent observations, upper air soundings and facilities for rapid 
exchange of reports between continents, Although much progress 
was made prior to the outbreak of World War II, it was only after 
the end of this war that worldwide networks of surface and upper 
air stations and meteorological telecommunication channels be- 
came established. The international network of observing sta- 
tions and the telecommunication services continued in a state of 
expansion, particularly in the regions which were undergoing rapid 
technological development. By the late 1950s there were about 
10,000 ordinary land stations which provided surface reports, and 
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about 1,000 stations which made soundings of temperature. ps. 
sure, humidity and wind through the troposphere and lower 
of the stratosphere. About 3.000 commercial ships and about z 
specially equipped weather-observing ships provided observations 
from ocean areas. Several squadrons of aircraft equipped vi 
meteorological instruments and radar engaged in meteorologica 
reconnaissance over oċean areas where ship observations were ah. 
sent or sparse. Much of the improvement in the forecasting of 
tropical storms (g.v.) resulted from information. provided 
meteorological reconnaissance. Commercial aircraft provided 
much useful information on the cloud and wind systems aloft, ay 
a steadily growing network of radar stations gave detailed reports 
on severe local weather. 

To ensure uniformity in the observations and the reporting 
procedures throughout the world, sets of definitions, scales, stand 
ards and codes were adopted in the 1950s by internation 
agreements under the auspices of the World Meteorological Org. 
ization. 

Instrumental observations (e.g, pressure and temperature) 
are reported as numbers, and visual observations (e.g., types o 
clouds, rain and snow) are translated into numbers according 
to internationally adopted specifications. The observations at 
then composed into coded messages and transmitted through estab- 
lished communication networks to all forecasting centres, wher 
the instrumental observations are decoded and plotted as number, 
while visual observations are represented by symbols. An impor 
tant element in weather forecasting is the barometric tendeny, 
or the change in pressure over the three-hour period preceding 
the observation. The amount of change is plotted in milibus 
(mb.) (unit of pressure), and the trend of the barograph traces 
indicated by such symbols as 


PA rise 
\e all \ fall, followed by rise 


The wind direction and speed are indicated by an arrow 
(ND. the shaft of which indicates the direction from whith 


the wind blows, and the barbs signify the number of knots. A 
short barb indicates 5 knots, a long barb ro knots, and à fil 
triangle so knots. The state of the sky, the weather elements, tl 
are represented by symbols which, as far as possible, are cote 
structed on mnemonic principles. The observing station is rept 
sented by a circle, and the amount of cloud cover is represent 
on an octadic scale by proportional filling. Thus: 
00000900008 
Gaaah i 8.18 


6 7 


N rise, followed by fall 


cured 


where o means clear sky, and 9 indicates that the sky is obs 
(e.g., by smoke). illo 

The cloud forms are represented by combinations of the 10 
ing symbols: 


~— > cirrus 

AUT stratocumulus 
2 cirrostratus 

JA nimbostratus 
" cirrocumulus 

& cumulus 
v^  altocumulus G cumulus congestus 
£Z altostratus ES cumulonimbus 
a=, stratus ---  scud 

e ait 


The forms of precipitation and the impurities of th 


represented by combinations of symbols, the more important of 
which are: 


oo haze L] j 
Vi rain showers 
= mist 
= fog X - snow showers 
^. V or flurries 
f^ smoke 
$ hail 
9 drizzle 
| [& thunderstorm 
€ rain 


dust or 
sandstorm 


* ES drifting snow 


The various weather elements are plotted as shown in fig. r, 
so that each element occupies a fixed position in relation to the 
station circle. 
Analysis—The weather charts for any extensive region in 
- middle and high latitudes show well-defined pressure systems, the 
- horizontal dimensions of which are generally of the order of a 
few thousand kilometres. These systems are represented by iso- 
bars, or lines which connect the points having the same sea-level 
- pressure, The wind blows nearly along the isobars with low pres- 
sure to the left in the northern hemisphere, and low pressure to 
the right of the wind in the southern hemisphere (see also Buys 
Buxor's Law). The primary types of such pressure configura- 
tions are shown in fig. 2. They are: (1) Areas of low pressure 
surrounded by closed isobars, commonly called lows, depres- 
sions or cyclones. (2) Areas of high pressure surrounded by 
closed isobars, commonly called highs or anticyclones. (3) 
Troughs of low pressure along which the direction of the isobars 
And the accompanying winds change either gradually or ab- 
tuptly. (4) Ridges or wedges of high pressure along which the 
ditection of the isobars and the accompanying winds change grad- 
a (5) Cols, or saddle-backed regions, between pairs of highs 
OWS. 

Early experiments in weather forecasting showed that stormy 
E ps Weather was normally associated with cyclones and 
B 5, while fair weather was characteristic of the anticyclones 
and Wedges of high pressure, It is this experience that is reflected 
inthe construction of the aneroid 

tometer (see BAROMETER), 
Where weather notations are af- 
à ed to the pressure scale, Fur- 
CM it was found that the 
dits] of low pressure normally 
oe eats the east or north- 
pu the high-pressure cen- 
E rifted to the southeast or 
an Until about 1920 the fore- 
With ead concerned mainly 
Systems pating of the pressure 
Bist moy extrapolating the 

ements of the systems 

Ours into the future. By 
nni normal relation between 
Weather configurations and 
of noii by using a number 

EA] rules derived from 
Obtained, ences, forecasts were 
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dertook systematic investigations of the more important weather 
and motion systems in middle and high latitudes. The research 
group became widely known as the Norwegian school of weather 
forecasting, and the techniques developed are generally known as 
the air-mass and polar-front methods, Bjerknes and collaborators 
found that the cyclones in middle latitudes were made up of two 
distinct air masses (see Arr Mass) separated by a shallow and 
sloping layer of transition. One of the masses was found to be cold 
or cool air of polar origin, and the other was warm and moisture- 
laden air from the subtropics. The zone of separation between the 
air masses was called a front (see Front). Of primary importance 
is the polar front, or the front that separates the polar and tropical 
air masses. Important also is the arctic front which separates 
arctic air from the less extreme air masses in subpolar latitudes. 

In normal cases a cyclone would form as an unstable wave dis- 
turbance on the polar front; the wave amplitude would grow and 
the disturbance would gradually develop into a large vortex sur- 
rounded by closed isobars. During the development the warm air 
would ascend over the frontal surface and be replaced by colder 
air at low levels. The ascending air would cool by expansion, with 
the result that part of its water vapour content would condense and 
fall out as precipitation. 

The internal processes in the air masses were found to be im- 
portant also. Thus, a polar air mass would absorb heat and mois- 
ture when streaming southward over a warmer surface. As a 
result, the stratification would become unstable; vertical over- 
turnings would set in, leading to the development of cumulus 
clouds, showers and, in severe cases, thunderstorms. Conversely, a 
tropical air mass streaming northward would be cooled by the 
underlying surface; the air mass would become increasingly stable 
and part of its water vapour content would condense at low levels, 
producing low stratus clouds, fogs and drizzle. 

In the scheme developed by the Norwegian school the results of 
the analyses of the motion and weather systems in the lower atmos- 
phere are represented by a set of symbols, the more important 
of which are shown in fig. 3. Here, a warm front is one along 
which warmer air replaces colder air, a cold front is one along 
which colder air replaces warmer air and an occluded front results 
when a cold front overtakes a warm front. The motion systems 
are represented by isobars, and the weather systems are referred 
to such principal processes as general ascending motion (notably 
along frontal surfaces), orographic upglide motion and exchange of 
heat and moisture between the air masses and the underlying sur- 
face. The methods of analysis have found world-wide acceptance 
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f.—PLOTTING MODEL FOR WEATHER OBSERVATIONS 


FROM “INTRODUCTION TO METEOROLOGY," BY SVERRE PETTERSSEN (MCGRAW-HILL BOOK CO.) 


FIG. 2.—TYPES OF PRESSURE SYSTEMS AS REPRESENTED ON WEATHER 
CHARTS 


and their application may be illustrated by reference to fig. 4 
(see also Synoptic WEATHER CHaRT). The low-pressure area 
near Iceland is recognized as a cyclone in the decaying stage. The 
warm air has been displaced to higher levels and cooled by expan- 
sion; the vortex has become surrounded by cold air which, when 
streaming southward over the warm Atlantic waters, produces 
showers and squally weather. The low-pressure area over the 
eastern part of North America is recognized as a young developing 
cyclone consisting of a cold and a warm air mass separated by a 
distinct front. The extensive belt of precipitation is interpreted 
as being the result of warm air ascending over the frontal surface. 
Furthermore, the warm air that streams northeastward along the 
east coast of North America surrenders heat to the underlying 
surface and produces low stratus clouds and fog. During the fol- 
lowing 24-hour period (see fig. 5) the old cyclone near Iceland 
weakened while the young cyclone over North America moved 
northeastward, intensified and carried its weather systems with it. 
At the same time, showers and squally weather developed in the 
cold air mass that moved from the North American continent 
onto the warm Atlantic waters. 

The analysis techniques developed by the Norwegian school 
are described in terms of models which represent stages in the 
evolution of the large-scale motion and weather systems, and these 
models are used by the forecasters to identify the observed states 
with stages in evolutionary processes, the broad aspects of which 
are well understood. In the late 1950s Horace Robert Byers and 
Tetsuya Fujita developed similar techniques for analyzing small- 
scale weather systems of the type commonly known as squall 
lines and clusters of thunderstorms. 

The analyses of the conditions of the upper atmosphere are rep- 
resented in isobaric surfaces, or surfaces in which the atmospheric 
pressure is constant. The horizontal pressure force is propor- 
tional to the slope of an isobaric surface, and the slope is repre- 
sented by the isohypses (lines connecting points of equal height) 
of the surface concerned. The wind blows very nearly along 
the isohypses (fig. 6), with decreasing height to the left of the 
wind in the northern hemisphere, and decreasing height to the right 
in the southern hemisphere. The speed of the wind is very nearly 
inversely proportional to the distance apart of the isohypses, In 
routine analyses the isohypses are taken to represent the wind. In 
more detailed analyses the wind field is represented by stream- 
lines, or lines which everywhere are tangent to the wind direction, 
and isotachs, or lines connecting the points having the same wind 

speed. This latter type of analysis is widely used in low latitudes 
where the relation between the wind and the horizontal pressure 
force is less firm. Methods of analysis suitable for application 
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in the intertropical belt were developed during the 1950 n 

by Clarence E. Palmer and Herbert Riehl. Outside the equator 
belt routine analyses containing isohypses, isotherms and isopleth 
of moisture content are provided for the levels 850, 700, 500 ang 
300 mb. The conditions at intermediate levels can no 
obtained with satisfactory accuracy by interpolation, In regi 
where aircraft operate above the 300 mb. level, additional analyses 
are provided. At levels above about 100 mb. observations ap 
generally sparse and the analyses less complete. 

While the sea-level charts (see fig. 4 and 5) are generally domi- 
nated by centres of high pressure and centres of low pressure, sur 
rounded by closed isobars and moderate winds, the predominant 
feature in the middle and upper troposphere and lower stratosphere 
is a strong westerly current (see fig. 6) between slowly moving ait 
in the tropical and polar regions. The strong circumpolar current 
aloft is often concentrated in a narrow meandering band with four 
or five major waves upon which minor waves are superimposed, 
Much evidence has accumulated to indicate that the movemat 
and development of such upper waves are closely related to tle 
development of weather and motion systems near the earth’ 
surface. 


Ill. TECHNIQUES USED IN SHORT-RANGE 
FORECASTING 


The immense complexity of the atmospheric processes is re 
flected in the methods used in prognostication. It is typical dí 
weather forecasting that the methods vary over a wide range. At 
the one end of the range, use is made of mathematical and stt- 
tistical operations so complex that high-speed electronic computes 
are needed to solve the equations. At the other end, reliance i 
placed on vaguely formulated experience which has accumulated 
in the minds of the forecasters after several years of practic. 
Weather forecasting commenced long before any theory was de 
veloped that could explain, even in broad outline, the evolution 
of the weather and motion systems, Until about 1920 the prie 
nostication was based almost exclusively on practical experientt 
From 1920 to 1930 the air-mass and frontal methods of analy 
were developed. Although these methods did not deal specifically 
with prognostication, the increased understanding of the BRE 
scale weather processes and the greatly improved analyses tha 
resulted therefrom contributed greatly to improvement in weather 
forecasting and formed a basis from which specific forecast 
techniques could be developed. Most weather forecasts are pre 
duced as a compromise between the results of several techniq 
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FIG. 3.—SYMBOLS USED IN REPRESENTING THE ANALYSES OF W! 
CHARTS 
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SVUNE PETTERSSEN 
FIG. 44—AN EXAMPLE OF A WEATHER MAP AT SEA LEVEL: JAN, 23, 1957, 
M00G.C.T. (GREENWICH CIVIL TIME), L AND H REPRESENT CENTRES OF 
LOW AND HIGH PRESSURE THE PRESSURE DISTRIBUTION IS REPRESENTED 
BY ISOBARS AT INTERVALS OF FIVE MILLIBARS, EXPLANATION OF THE 
OTHER SYMBOLS MAY BE FOUND IN FIG. 1 AND 3. MUCH OF THE DATA 
USED IN OBTAINING THE ANALYSIS HAS BEEN OMITTED 


in which experience and judgment play an important part. In 
toad outline, distinction may be made between five groups of gen- 
tral techniques used in the preparation of prognostic charts. 
Computation of Displacements.—In 1933 Sverre Petters- 
sen provided a set of kinematical formulas by the aid of which the 
Tite of movement of well-defined pressure systems could be com- 
p . The types of systems to which the formulas apply are 
i fig.2. For example, in the case of a trough of low pres- 

x-axis, or the axis along which the speed is to be com- 
dn » chosen at right angles to the trough line. If p denotes 
; spheric pressure, and ¢ denotes time, the formula for the 
Peed (C) of the trough line is 


ed 9 
Th O*p/àx 
fn of movement can thus be computed from the observed 


pre ution of the pressure and the local time rate of change of 
ssure, 
Eus girosies hold for the other pressure configurations 
of intense 2, and other formulas provide estimates of the rate 

" "A Cation of pressure systems. In the case of well-de- 
or COPS Systems the formulas give fairly accurate results 

uh 12 to 24 hours into the future, but the errors tend 
periods. ulate and the formulas are of little value for longer 


ime movement of the wave-shaped flow patterns in the upper 
Ustaf Re Was investigated by Jakob Bjerknes (1937) and Carl- 
sivas (1939). By using some plausible assumptions 
iloft was owed that the movement, or speed (C), of the long waves 
Of the wi Controlled, to a large extent, by the mean zonal speed 

ind (U) and the length (L) of the wave, such that 


C-U- s(z) (2) 
Hee gi Zr 
function ¢ 4 factor that depends on the earth’s rotation and is a 


Hons, thet latitude only. On account of the underlying assump- 
5 the Bees is applicable only at intermediate levels, such 


or 600 mb. surfaces. Rossby's theory was applied 


extensively by George Cressman, Riehl, and others, who de- 
veloped a number of rules concerning the influence of the long 
waves aloft on the development of motion and weather systems 
at low levels. Rossby also developed a technique for predicting 
the trajectories of the air in the upper waves. While this tech- 
nique lacks precision in detail, it has been found useful for esti- 
mating changes in the number of waves around the hemisphere. 
Rossby’s formula was extended by Petterssen, who found that 


ee 
Tat (5) (3) 


Here, Umas is the maximum wind speed and B is a measure of the 
concentration of the current. This formula is applicable to long 
waves as well as to short waves, and tests have shown that it is 
capable of predicting the 24-hour displacements of waves with an 
average error which is about 15% of the observed displacement. 
Formula (2) is not highly demanding in regard to observations 
and is therefore well adapted to general uses. Formula (3), on 
the other hand, is more demanding and can be used only where 
the network of upper air observations is relatively dense. 

Though the foregoing formulas are simple, several difficulties 
are encountered in their application. In formula (1) the differen- 
tial quotients have to be replaced by finite differences, and this 
may introduce errors, particularly when the systems are small and 
of irregular shape. All three formulas give only the instantaneous 
rate of movement, and allowances must be made for accelerations. 
Furthermore, the formulas can be applied only to special lines 
and points, and they do not provide information on the movement 
of the field in general. A far more elaborate technique which, at 
least in principle, is capable of predicting the changes of continu- 
ous fields can be obtained by seeking more complete solutions to 
the equations of physics. 

Forecasting Based on Physical Theory.—From the point 
of view of theoretical physics, weather forecasting may be re- 
garded as an initial-value problem. If, in any physical system, an 
initial state and the laws that govern its changes are known, the 
future behaviour can be predicted by mathematical deductions, 
provided that mathematical techniques are available for obtaining 
solutions to the governing equations. In the atmosphere none of 


SVEHKE PETIERSSEN 
FIG. 5.—THE GENERAL WEATHER SITUATION 24 HOURS LATER THAN THAT 


OF FIG. 4 


SVERRE PETTCKSSEN 
FIG. 6.—THE ANALYSIS OF THE CONDITIONS AT THE 500 MB. LEVEL, 


JAN. 24, 1957, 1500 G.C.T. FULL LINES SHOW THE ISOHYPSES OF THE 
500 MB. SURFACE EXPRESSED IN FEET. BROKEN LINES ARE ISOTHERMS 
EXPRESSED IN DEGREES CENTIGRADE. OTHER SYMBOLS ARE EXPLAINED 
IN FIG. 1 AND 3 1 


these prerequisites is fully satisfied. Although the general laws of 
hydrodynamics and thermodynamics are well established, two 
formidable difficulties are encountered. In the first place, the 
Structure of the equations that govern the atmospheric processes 
is so complex that solutions can be obtained only on the basis of 
several simplifying assumptions. Secondly, and perhaps more 
restrictive, is the absence of adequate observations, particularly 
over the oceans and in the polar and equatorial regions. 

The formulation of weather forecasting as an initial-value prob- 
lem was first enunciated by Vilhelm Bjerknes in 1904. The first 
attempt at producing a forecast by this method was made by L. F. 
Richardson during World War I. Although the results were dis- 
appointing from a practical point of view, Richardson's work 
brought to light some of the difficulties involved and indicated a 
direction which proved fruitful after upper-air observations and 
high-speed electronic computers became available. 

In 1947 Reginald Cockcroft Sutcliffe outlined a theory for the 
development of cyclones and anticyclones which lends itself to 
prognostic application in connection with conventional weather 
charts. At the same time Jule Gregory Charney devised a scheme 
for filtering out the effects of inertial and gravitational oscillations, 
and thus provided a set of simplified differential equations which 
are capable of representing the changes resulting from the large- 
scale motion systems with which the predominant weather systems 
are associated. The basic equations are: (1) the Newtonian equa- 
tions of motion, which relate the acceleration to the forces; (2) 
the equation of continuity, which states that the mass is con- 
served; (3) the thermodynamic energy equation, which relates 
the supply or removal of heat to the changes in the internal 
energy and the work done in expansion; and (4) the Boyle-Charles 
law, which describes the physical state of gases. 

This set provides a number of equations equal to the number of 
unknowns, and solutions are possible in principle. In application 
to forecasting certain simplifications are used, and the more impor- 
tant ones may be outlined as follows. In the first place, terms 
representing frictional stresses are omitted. Secondly, the effects 

of heat and cold sources are ignored, so that the changes of state 
are assumed to be adiabatic (see ApraBATIC PROCESSES IN ATMOS- 
PHERE). Thirdly, in certain terms which are not highly sensitive, 
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-tures and expressed by a set of equations the number of which 


the actual wind is replaced by the geostrophic wind, or the y; 
that would result if the horizontal pressure force were balance 
by the force resulting from the earth’s rotation. In the m 
sensitive terms the characteristics of the wind field are obtaing 
from the equation of continuity. 

The structure of the atmosphere is represented by model str. 


pends upon the number of levels for which prognoses are required, 
Together with suitable boundary condition, the equations m 
solved by relaxation techniques, using either electronic compute; 
or a graphical procedure developed by Ragnar Fjértoft, Ty 
computations commence with a set of analyzed charts which Toe 
resent the initial state of the atmosphere at a given time, say h 
Next, small increments of the pertinent variables are computed 
for a future time interval Aż. The increments are then added tj 
the initial values at £j, and this provides an approximation to th 
state at the time /; = fọ + At. The process is then repeated in 
small time steps until the end of the forecast period is reached. 

Beginning about 1950 several prediction models were proposi 
for application to the large-scale motion systems of the atmo- 
phere. The simplest and most thoroughly tested one is the bar 
tropic (g.v.) model which is capable of providing prognoses a 
only one level which must be chosen in the middle troposphet 
where the divergence of the wind normally is small. Other modes 
provide predictions for two or three levels, one of which may b 
chosen at or near the earth’s surface. The computational wot 
increases rapidly with the number of levels. 

Predictions based on physical models were produced on an er 
perimental basis in several countries. In the United States sud 
predictions were provided routinely and distributed to the fot. 
casting centres, where they were used together with reli 
obtained by other forecasting techniques. The theories and 
techniques based upon physical prediction models were in a stit 
of rapid development. Experience indicates that these models 
are capable of providing useful forecasts of the behaviour of lit 
large-scale motion systems in the middle and upper tropospher, 
while they are less able to account for the changes associated wi 
the smaller and more irregular systems near the surface of the 
earth. 

Analogues and Types.—Numerous attempts have been mi 
to classify past weather charts for the purpose of establish 
systems of analogues or types which can be used in forecasting 
The thought underlying these endeavours has been that if Fe 
atmospheric states are similar their evolutions must also be simi. 
The current weather charts are matched against established T 
until a maximum of similarity is found, and a forecast 1s bu 
on the assumption that the evolution of the current situs 
be similar to that indicated by the analogue. Though e 
based on analogues have been remarkably successful on wo 
failures have been frequent. The selection of pictorial an P 
and matching by inspection involves a considerable Ne 
subjectivity. Furthermore, the variety of atmospheric sta 
so great that it is not often possible to find within the pen jid 
which historical weather charts are available, two situations Wi 
are similar in all respects over a sufficiently large area. omi 
analogues and types have proved useful as background n 
tion and for broad classification, provision of specific fo 
based on analogues alone has not proved feasible. ott 

Regression Equations and Diagrams.—In an ende? 
to establish objective forecasting techniques a search D ie 
made for simple statistical relations between past and o 
events. In the first place, certain parameters, which md 
experience has shown to be importantly related to the Mw. 
element to be predicted, are chosen. These parameters n 
predictors, while the weather element is called the pei, 
Next, a long series of past data is analyzed, and a multiple E 
sion equation between the predictand and the predictors is at 
lished. A more flexible scheme is to seek graphical e My 
between the predictors and the predictand. For example, jot 
X», X3 and X, are the predictors, the predictand may be Fett 
in one diagram as a function of X, and X», and in another 
as a function of X, and X}. If the predictors are mean 


= 
a= 
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the analyses of the diagrams will normally result in the establish- 
ment of two separate first approximations (Y; and F3) to the 
redictand. A second approximation is then sought by plotting 
the predictand, in a third diagram, as a function of Y, and Yo. 
The prediction diagram thus prepared is then tested on an inde- 
endent set of data to determine its stability. b 
Prediction diagrams of this type have proved useful in the fore- 
casting of certain weather phenomena in places where a few local 
influences are so pronounced that a small number of well-chosen 
rameters suffice to establish useful relationships. For general 
application the procedure has severe limitations, for most atmos- 
pheric phenomena are governed by a complex set of equations, and 
only solutions to simple equations can be approximated by diagram 
analyses of this kind. — i) J 
Time-Series Analysis.—A far more ambitious and promis- 
ing scheme for application of statistical theory to meteorological 
prediction was initiated by Thomas Francis Malone and collab- 
orators in the mid-1950s. Essentially it consists in an extrapola- 
tion of time series as applied to weather charts. Though the 
technique is applicable to any meteorological variable, it is con- 
venient here to consider only the atmospheric pressure. In any 
meteorological prediction, the characteristics of the air motion 
over an extensive region are of predominant importance, and 
these are well represented by the pressure distribution (see fig. 
4-6). The temporal variation of pressure at a given station may 
berepresented by a time series f(t). If we let 


F(t) (withé = 1,2,3,...... n) 


denote a group of such series, the group will represent the temporal 
variations of the pressure at stations or points on the chart. 
Each member of the group will represent some characteristic 
parameter pertaining to the pressure pattern as a whole. The 
problem then is to extract from past data the information con- 
tained in the history of each individual time series (4) and in the 
group F,(£), from a time as far back as is necessary, in order to 
extrapolate the individual time series forward over a certain time 
interval At, with a maximum of accuracy. The maximum ac- 
Uracy is determined by demanding that the root-mean-square 
{ror of the extrapolated values shall be a minimum. This is 
accomplished by establishing an operator which includes autotor- 
telations within each time series as well as cross correlations be- 
tween the members of the group of such series. For practical 
reasons, the pressure distribution, as indicated by continuous iso- 
ars, is represented by the pressure values at a large number of 
m ìn a rectangular grid. A screening procedure is then ap- 
li di 30 that redundant information, or. information of little value, 
Subst The end result is an operator which establishes a 
Bis etween the past history of the time series, the current 
er charts and the future weather situation. A 
le forecasts based on physical theory are deterministic, in 
in imd provide one, and only one, solution, the forecasts based 
M Istical theory are probabilistic, in that they indicate the 
Ripe value and certain limits within which the actual 
JR lay be found. Since weather forecasts are used, essentially, 
are Bere of minimizing a risk, the probabilistic forecasts 
: d. i suited to operational needs. JA 
Ses opment of forecasting techniques based upon statisti- 
dent that ae, began only in the 1950s. By the 1960s it was ai 
the mo P rige incorporates all that can be accomplishe 
on Analo, re limited procedures that are described in the sections 
toms, $465 and Types and on Regression Equations and Dia- 


n IV. EXTENDED-RANGE FORECASTING 
e 


tations. S Interval for which forecasts can be provided by op- 
Beyong mil dividual weather charts is limited to about 48 hours. 
Cannot be S range the behaviour of individual weather systems 
fases, Te Accounted for by present techniques except in special 
indicate gp, Possible, however, to provide general outlooks which 
t longe € broad aspects of the predominant weather patterns 
Outloo] T periods. An elaborate scheme for the provision of such 
Was developed in the U.S. weather bureau by Jerome 


Namias after 1940. Essentially, the scheme is built around extrap- 
olation of meteorological charts which are averaged over a period 
of several days. As compared with long-term normals, these 
charts exhibit well-defined anomalies, the movements of which 
can be traced and extrapolated. On account of the averaging 
process, the small and usually fast-moving systems become largely 
eliminated, while the large centres of action, the main zonal cur- 
rent and the long waves aloft retain their identity. Rossby’s 
theory, to which reference was made earlier, shows that the motion 
of the long waves aloft is controlled by the wavelength and the 
mean zonal wind. The zonal current averaged around the world is 
called the zonal index, and empirical evidence shows that the zonal 
index undergoes certain quasi-rhythmic changes which can be fore- 
shadowed. Rossby’s formula (2) is used to compute the move- 
ment of the mean long waves, with certain empirical corrections. 
The average weather patterns at sea level, and particularly the 
anomalies in temperature and rainfall, storm tracks, etc., are re- 
lated to the positions of the centres of action, the variations in 
the zonal index and the movement of the long waves, and from 
various analyses of the mean states, general outlooks for periods 
from 5 to 30 days are obtained. 

Beginning in 1966 the United States’ National Meteorological 
Center at Suitland, Md., prepared general weather predictions for 
the entire northern hemisphere. The system employs a combina- 
tion of equations representing laws of motion, continuity, thermo- 
dynamic energy and other factors that form a weather prediction 
model developed by Frederick G. Shuman, director of the Me- 
teorological Center. The model is programmed for a computer 
that is continuously supplied with the latest observations from 
around the world. In a short time future weather patterns at 
seven levels in the atmosphere are computed. Local weather fore- 
casts are based on these large-scale predictions. 


V. SPECIAL WEATHER FORECASTS 


In all countries weather forecasts for periods of 24 to 48 hours 
are distributed over customary channels for the information of the 
general public. Since these forecasts are highly generalized and 
intended to refer to relatively large areas, they do not readily lend 
themselves to specific applications, particularly where critical lim- 
its and timing of events are involved. Far more useful are the 
forecasts prepared for operations or conditions the specifications 
of which are known to the forecasting team. During World War II 
all major military operations were planned on meteorological ad- 
vice, and the launchings were timed on the basis of weather fore- 
casts. Of major importance were the highly specialized forecasts 
prepared for massive air operations in darkness, amphibious opera- 
tions, etc. The largest of all operations, namely the assault on the 
continent of Europe by the Allied forces in June 1944, was success- 
fully postponed for 24 hours on the basis of weather forecasts 
which had to satisfy a number of operational specifications. The 
importance of military weather forecasting has increased greatly 
with the increase in military technology, and forecasting services 
have become integral parts of the military establishments, 

‘After the end of the war, industry and business, particularly in 
the United States, developed an increasing interest in the applica- 
tion of weather forecasting to their operational problems. By the 
1960s a number of companies employed weather forecasters, and 
others obtained services from meteorological consultant firms. 
The problems in industrial forecasting cover a wide range and in- 
clude warnings of local floods and storms which may interrupt 
operations or cause damage; warnings of sea, surf and swell for 
offshore oil drilling; forecasts of cloud cover, light conditions, etc., 
for outdoor photography; forecasts for scheduled and nonsched- 
uled aircraft; and forecasts of temperature for shipping of sensi- 
tive goods, scheduling of fuel deliveries and regulation of pipeline 
loads. In general, the special industrial forecasts are based on the 
public forecasts, supplemented in detail. i 

The types of forecasts issued by the national weather bureaus 
vary greatly from one country to another. Most varied are the 
forecasts provided in highly industrialized countries which are suf- 
ficiently large to span several climatic regions. In addition to 
the general prognoses mentioned above, special warnings and fore- 
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WEAVER—WEAVERBIRD 


— provided by the US. weather bureau in the categories 
indicated below, and similar services are provided in most other 
countries where a need is present. 

1. Marine forecasts and warnings. These provide information 
mall weather conditions that affect shipping. A similar service is 
aablished for the Great Lakes. 

1, River and flood forecasts and warnings. These indicate run- 
off potentials, icing conditions and flood stages for the principal 


ivers, 

z Agricultural forecasts. These include information on the 
weather elements that affect the growing of crops and livestock. 
Of special importance are the fruit-frost forecasts which are used 
for the scheduling of frost prevention operations. 

4, Fire-weather forecasts. These give information on the con- 
ditions, such as excessive dryness, which are generally favourable 
for forest and brush fires, thunderstorms which may initiate fires 
and the winds which may spread fires. 

5. Cold waves, blizzards and related warnings. These serve all 
interests which are affected by severe cold, snowstorms, icing 
storms and blizzards. 

6, Severe local storm warnings. These include general alerts 
and specific warnings of destructive thunderstorms, gusts, hail- 
storms and tornadoes. 

7. Hurricane warnings. On the basis of general meteorological 
observations and aircraft reconnaissance, general alerts and spe- 
cific warnings are issued to all threatened areas, 

8, Aviation forecasts. These provide regional information on 
the conditions that affect flying in general, and specific information 
on terminal and route conditions. 

The accompanying map (fig. 7) shows world weather records 
and indicates some of the extreme conditions that have been ob- 
served around the earth, 

See also references under “Weather Forecasting” in the Index. 

BmuocnAPHY.—C. L. Godske et al, Dynamic Meteorology and 
Weather Forecasting (1957) ; S. Petterssen, Weather Analysis and Fore- 


casting (1956); H. R. Byers, General Meteorology, 3rd ed. (1959); 
R. Scherhag, Wetteranalyse und Wettervorhersage (1948). (S. PN.) 


WEAVER, JAMES BAIRD (1833-1912), U.S. lawyer, sol- 
dier, and politician, was twice a presidential candidate. He was 
bom at Dayton, O., June 12, 1833, and went to Davis County, 
Tova Territory, in 1843. He returned to Ohio, where he studied 
hv in Cincinnati, 1855-56. Going back to his home in Bloom- 
D | Ia., he practised law and entered politics, changing from 
VEU to Free-Soiler to Republican, In 1861 he joined the 
ad Towa Volunteers as a lieutenant; he served throughout the 
a War and in 1865 was brevetted major general. ' 
me the war, General Weaver antagonized Iowa Radical Re- 
Eas cans by accepting an appointment from Pres, Andrew Johnson 
Bp ral revenue assessor. His reformist temperament, indi- 
tailro, d his ardent Methodism, prohibitionism, criticism of the 
Mad 5, and advocacy of easy money, further jeopardized his 
able ees the “regulars.” Even so, his opponents were barely 
5 d. rive him of the Republican nomination for governor in 
18785 nly gradually did he go over to the Greenback cause. In 
for Heston election to Congress as a Greenbacker; in 1880 he ran 
Was dt ent as the nominee of the Greenback Party. In 1882 he 
e he] eated for Congress but was elected in 1884 and in 1886. 
topi to form the People’s Party (see PoruLisT PARTY) and 
Votes, nie presidential nomination in 1892, winning 22 electoral 
tency e though classed an as “agrarian radical,” his views on cur- 
*pansion were actually quite moderate. Weaver died at 
See — on Feb. 6, 1912. 
WEAVE; Haynes, James Baird Weaver (1919). (L.L.S)) 
Master, g R, JOHN (1673-1760), English dancer and ballet 
jur aed in comic parts and was the father of English 
1673 and af He was born in Shrewsbury, Shropshire, in 
he wag. ied there on Sept. 24, 1760. As an international figure 
Gia Apa Portant precursor of Jean Georges Noverre and 
geat work Biolini in the ballets d'action (see BALLET), his first 
D $ he ing The Loves of Mars and Venus, produced at 
Hester s ne in 1716 with Louis Dupré Sr. as Mars, and Mrs. 
antlow as Venus, This was one of a series of works pro- 


341 


duced at Drury Lane and Lincoln’s Inn Fields theatres with libretti 
and choreography by Weaver. His writings on the dance are of 
major significance. His Orchesography (1706) was the first En- 
glish version of R. A. Feuillet’s Chorégraphie (1700). A Small 
Treatise of Time and Cadence in Dancing (1706), An Essay To- 
wards the History of Dancing (1712), and Anatomical and Me- 
chanical Lectures upon Dancing (1721), which anticipated Carlo 
Blasis by over a century, justified the remark by a contemporary 
that “he had a head in his heels.” (A. L. Hr.) 

. WEAVER, ROBERT CLIFTON (1907- ), U.S. hous- 
ing official and first Negro to serve in the president’s Cabinet, was 
born in Washington, D.C., Dec, 29, 1907, the son of a postal clerk 
and great-grandson of a slave. He attended Dunbar High School 
in Washington and at the same time learned to be an electrician, 
working at that trade in his spare time. After high school he went 
to Harvard, where his grandfather Robert Tanner Freeman had 
graduated with a doctor’s degree in dentistry in 1869. Weaver 
majored in economics and graduated with honours in 1929; two 
years later he took his master’s degree, taught briefly in North 
Carolina, and then returned to Harvard to complete the work for 
his Ph.D. in 1934. 

Weaver spent the next ten years in Washington, D.C., beginning 
in 1934 as an adviser on racial problems to the secretary of the 
interior. In July 1935 he married Ella V. Haith, who later be- 
came an assistant professor of speech at Brooklyn College. While 
working with various agencies, including the War Production Board 
and the War Manpower Commission, Weaver dealt with problems 
of unemployment and housing during the New Deal and World 
War II. After the war he served for a time in Chicago as execu- 
tive director of the Mayor's Committee on Race Relations and was 
a member of a United Nations mission to the Ukraine. He taught 
briefly at Northwestern University, Evanston, Ill. (where his wife 
had earned a Ph.D. in speech), and at Columbia and New York 
universities in New York City. Meanwhile he published two books 
—Negro Labor, a National Problem (1946) and The Negro 
Ghetto (1948). From 1949 to 1955 he directed the fellowship 
program of the John Hay Whitney Foundation, after which he be- 
came state rent commissioner in New York and as such a member 
of the governor's cabinet. He was active in the civil rights move- 
ment and served for a year as national chairman of the National 
Association for the Advancement of Colored People (NAACP). 

Soon after his election as president in 1960, John F. Kennedy 
appointed Weaver to head the federal Housing and Home Finance 
Agency, which included among its subdivisions a great number of 
organizations concerned with home mortgages and public housing 
projects. Nearly five years later Congress approved President 
Johnson's recommendation that a new executive department be 
created, the Department of Housing and Urban Development, to 
bring the various agencies concerned with housing and urban prob- 
lems under one high-level administrator. On Jan. 13, 1966, Weaver 
was appointed to head the new department and was unanimously 
confirmed by the Senate a few days later. 

WEAVERBIRD, a family of small sparrowlike birds, the 
Ploceidae, found mainly in Africa, the Orient, and Australia. They 
are famous for their roofed nests, which in some African species 
are complex, hanging woven chambers, but in the common house 
sparrow are simple and crude nests (see Sparrow). Many species 
are highly gregarious. The red-billed weaver (Quelea quelea) of 
the African savannas constitutes an agricultural pest; it has been 
reported nesting in colonies covering several square miles of trees, 
harbouring millions of birds. The giant communal nest of the so- 
ciable weaver (Philetairus socius) of southwestern Africa is usually 
in a big acacia tree, thatched of dry grasses, and may contain 
more than 100 separate nest chambers opening below. Bishop- 
birds (Euplectes) and the whydahs (Coliuspasser) weave nests 
with a side entrance, generally in wet grassy areas.. The males of 
the common and polygynous village weaverbird (Textor cucul- 
latus) weave their nests in a colony in a tree and then attempt 
to attract visiting females, each male calling and fluttering beneath 
the ventral entrance of his nest. Probably the best-woven nest 
in the world is that of Cassin's weaver (Malimbus cassini) of the 
lowland rain forests of central Africa. Its hanging nest of long 


342 


palm-leaf strips has.a wide entrance tube hanging down more than 
two feet, presumably affording some protection against snakes. 

The little weaver-finches (Estrildinae) are common cage birds 
and include waxbills, mannikins, and grassfinches; they are some- 
times separated as a family. The related Viduinae lay their eggs 
in nests of other species of weaverbird that foster the young. 

See Nicholas E. and Elsie C. Collias, “Breeding Behavior of the Black- 
Headed Weaverbird, Textor cucullatus graueri (Hartert), in the Belgian 
Congo,” Proceedings Pan-African Ornithological Congress (1959), and 
"Evolution of Nest-Building in the Weaverbirds (Ploceidae)," Uni- 


versity of California Publications in Zoology, vol. 73 (1964). 
(N. E. Co.) 


WEAVING is one of the oldest of man’s industrial arts, 
and, with its allied industrial art of spinning, it led off the Indus- 
trial Revolution. There is solid evidence that man was practising 
the art of weaving in the mid-5th millennium z.c., and the evidence 
indicates that at that time he had been practising it long enough 
to have grown fairly sophisticated in his techniques. In the late 
18th century he took the first major steps toward turning the 
weaving art into an industry in the modern sense of the term. 
The factory system as we know it began with the textile industry. 
With the factory system, the yardages of textiles that could be 
produced increased vastly, and the increase has continued and 
accelerated as power looms have become more versatile and faster. 
Throughout the world, every year, about 30 sq.yd. of textiles are 
produced for every human being. Yet handweaving also continues 
as an art and is practised by thousands of persons for pleasure, or 
as a folk art (as by the Navaho Indians of Arizona), or as a cottage 
industry (as in Ireland or India), (X.) 

Weaving is the process of combining warp and weft components 
(respectively lengthwise and crosswise) to make a woven structure. 
The components need neither be parallel to each other nor cross 
each other at right angles. The vast majority of woven structures, 
however, comprise two sets of components, both flexible and 
crossing at right angles. 

Weaving is a constructional method of very wide application 
because it is cheap, basically simple, and adaptable. Furthermore, 
woven fabrics have valuable characteristics resulting partly from 
the geometrical conformation of their components and partly from 
the fact that the components are held in position not by rigid 
bonding but largely by the friction set up at the areas where they 
make contact. Woven materials include, besides familiar house- 
hold and apparel textiles (see TEXTILES), wire screening, fencing, 
wicker (see BAsKET), asbestos cloth, conveyor belting, tire cord, 
and many other products. 

Weaving is differentiated from both warp and weft knitting, 
from braiding, and from netmaking, in that these processes all 
make use of only one set of elements (see KxrrriNo; NET). In 
addition, there are geometrical differences, one of the most signif- 
icant being the small angles through which the components of a 
woven structure are, in general, bent, in contrast with the com- 
ponents of other structures. 

World Production of Woven Products.—Weaving is prac- 
tised in every country, but statistics relating to production of many 
of the miscellaneous products, particularly those made by hand, 
are not available. Casual observation shows, however, that global 
production of cloth and of woven articles, such as fencing, hurdles, 
baskets, furniture, mats, and wire guards, must be of very great 
financial value. 

Cloth is, of course, the most important class of woven product, 
and for that the statistics are more reliable, though by no means 
complete. The figures for handwoven fabrics are often excluded 
because of the difficulty of ascertaining them, although in some 
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Area Cotton | Mamma Jute 
World totals . 50,000 20,000 8,000 
United States à 11,000 5,300 pu 
FELRE ive 6,400 1,000 — 
India ess. 6,000 1,200 4,800 
MpRO" OY Ere 3,600 3,200 1,500 
nited Kingdom , 1,200 700 3,000 
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countries large amounts of such cloth are produced. In Indy h 
particular, the annual production of handloomed cloth is roughly 
2,000,000,000 sq.yd. (1,672,200,000 sq.m.). 

~ Another difficulty arises in attempting to analyze production in 
terms of type of fibre used, since a significant proportion ma 
consist of cloths in which different fibres are combined, either jy 
the component yarns or by using a different fibre in the weft fron 
that in the warp. The table, therefore, gives only a rough estimate 
of the world production for the main fibres and the main Producing 
countries for one year. Mixture cloths are included under thy 
heading of the dominant fibre, and a special category is included 
for woven carpets because at least three different kinds of frs 
are normally used in their construction. 

A summary table of this kind is necessarily incomplete, and 
some relatively large producers in a particular field, e.g;, Pakistan 
in jute and West Germany in carpets, are inevitably omitted, 
The table also excludes wire, flax, silk, sisal, asbestos, and other 
miscellaneous fibres. It seems probable, therefore, that world 
production of all kinds of woven cloth in 1963 approached 9, 
000,000,000 sq.yd., equivalent to nearly 30 sq.yd. (25 sq.m.) per 
person. These figures indicate the importance of weaving as u 
industrial process. ^ 

Basic Definitions.—Pieces of woven cloth are normally mud 
longer in one direction than the other. The threads that lie 
lengthwise are called the warp (a local variant is chain"), ‘The 
other threads, which are combined with the warp and lie widthwise, 
are called the weft (synonyms are “filling,” “woof,” and “shoot,” 
or “shute”), An individual thread from the warp, of indefinite 
length, is called an end; each individual length of weft, extending 
from one edge of the cloth to the other, is called a pick (or 
shot). Consecutive picks are usually consecutive lengths of one 
piece of weft yarn that is repeatedly folded back on itself. 

In all methods of weaving cloth (except the rudimentary form 
of darning), before a length of weft is inserted in the warp, the 
warp is separated, over a short length extending from the cloth 
already formed, into two sheets. The process is called shedding 
and the space between the sheets the shed (fig. 1A). A pick of 
weft is then laid between the two 
sheets of warp, in the operation 
known as picking (fig. 1B). A 
new shed is then formed in ac- 
cordance with the desired weave 
structure, which means that some 
or all of the ends in each sheet 
move over to the position previ- 
ously occupied by the other sheet. 
In this way the weft is clasped be- 
tween two layers of warp. 

Since it is not possible to lay 
the weft close to the junction of 
the warp and the cloth already 
woven, a further operation is 
necessary, known as beating in, 
or beating up (fig. 1C), which 
consists in pushing the pick to the 
desired distance away from the 
last one inserted previously. Al- 
though beating in usually takes 
place while the shed is changing, 
it is normally completed before 
the new shed is fully formed. 

The sequence of primary op- 
erations in one weaving cycle is 
thus shedding, picking, and beat- 
ing in. At the end of the cycle 
the geometrical relation of the 
pick to the warp is the same as 
it would have been if the pick 
had been threaded through the 
spaces between alternate ends, s! 
first from one side of the cloth DU THREE SneDDIN 1 
and then from the other, as in PICKING, AND (C) BEATING IN 
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iG, 2.—THE INSTRUMENTS THAT MAINLY ACCOMPLISH: (A) SHEDDING, 
THEHEDDLES; (B) PICKING, THE SHUTTLE; AND (C) BEATING IN, THE REED 


taming. For this reason the weaving process is often described 
as interlacing. 

The word loom (from Middle English Jome, “implement”) is 
applied to any set of devices that permits a warp to be tensioned 
andashed formed. Looms exist in great variety, from the bundles 
of cords and rods of primitive peoples to enormous machines of 
steel and cast iron (see below). 

Except on certain experimental looms, the warp shed is formed 
with the aid of heddles (or healds). Usually one heddle is pro- 
vided for each end (or multiple end) of warp thread, but on 
some primitive looms simple cloths are produced with heddles 
provided only for each alternate end. A heddle (fig. 2A) con- 
sists of a short length of cord, wire, or flat steel strip, supported 
(in its operative position) roughly perpendicular to the un- 
&ptrated sheet of warp threads and provided (in modern looms) 
with an eyelet at its midpoint, through which the warp end is 
threaded, By pulling one end of the heddle or the other, 
the warp end can be deflected to one side or the other of the 
main sheet of ends, The frame holding the heddles is called a 
aress, 

The weft is usually, but by no means universally, supplied 
from a shuttle (fig. 2B), a hollow projectile inside which a weft 
package is mounted in such a way that the weft can be freely 
twound through an eyelet leading from the inside to the out- 
‘ide, The shuttle enters the shed and traverses the warp, leaving 
“trail of weft behind. 

tating in is generally effected by means of a grating of uni- 
d Spaced fine parallel wires, originally made of natural reeds 
^ ‘i us called a reed (fig. 2C), which, mounted at right angles 
je oscillates warp way between the heddles and the 
a n of the warp and the cloth. The ends pass, one OF Tore 

th through the spaces between consecutive reed wires, so 
tds 3 teed, in addition to beating in, controls the spacing of the 

E the cloth, 

ee also the glossary of terms at the end of this article. 

J.J. V) 


STRUCTURE AND DESIGN OF WOVEN TEXTILES 


Hiren fabrics are made of yarns, long lengths of fibres that 
ced w, drawn out and twisted together. The yarns are inter- 
Woven te; Tegular order called a binding system, or weave. Most 
lore Xtiles are also subjected to one or more finishing processes 
Textil Sy are ready for use. 
chang} designers can produce a very large variety of cloths 
ty nin the relationship of these three elements. Yarns can 
(ee Son ickness, smoothness, fibre content, twist, and colour 
Misheg NNING), all factors that have a profound influence on the 
Dent cloth, Finishing processes range from such simple treat- 
i as brushin, P gi r d 
fled po, ^ TIE UP the nap on a woven fabric to such a li 
k transpan ical process as that which changes opaque cotton fabric 
The eae Permanently stiffened organdy. i i 
E system, or weave, however, is the basic factor in 


WEAVING 343 


determining the character of a woven fabric. The three basic 
systems are tabby, twill, and satin. In complex binding systems 
the basic weaves are combined or enriched by hand manipulation 
or mechanical loom attachments; these include multiple-plane, 
pile, inlaid, and gauze weaves. Regardless of the binding system, 
other devices—manipulation of warp spacing, beating in, or ten- 
sion—can be used to alter the appearance of any weave, to make 
it looser or more compact, more or less regular. 

As musical notation conveys a composer’s ideas, weave drafts 
or point paper plans communicate a textile designer’s directions 
for constructing woven fabrics. The draft is a plan on graph paper 
showing at least one repeat or weave unit of the fabric to be 
woven. This information enables the weaver or mill specialist 
to plot the drawing-in of the warp, tie-up of harnesses to shed- 
ding mechanism, and shedding order. The draft in fig. 3 shows 
profiles of the weave and an illustration of nine complete re- 
peats, but only the weave unit seen in the box in the lower right- 
hand corner is needed to express tabby weave. Shaded squares 
show where warp yarns cross over the weft on the cloth’s sur- 
face; white squares indicate where weft crosses over warp. The 
direction of the warp is read vertically; the weft, horizontally. 


Basic WEAVES, oR BINDING SYSTEMS 


Tabby.—Tabby, or plain weave, the simplest and doubtless 
most common of all weaves, requires only two harnesses and has 
two warp and weft yarns in each 
weave unit. To produce it, the TRANSVERSE PROFILE 
warp yarns are held parallel un- 
der tension while a crosswise weft vio 
yarn is shot over and under alter- 
nate warps across the width of 
the web. The weave unit is com- 
pleted at the end of the second 
row, when the weft has been in- 
serted over and under the oppo- 
site set of warps, thus locking the 
previous weft in place. Fabric 
length is increased with the in- 
sertion of each succeeding weft eat 
yarn (fig. 3). When warp and iG, 3,—TABBY WEAVE DRAFT 
weft yarns are approximately 
equal in size and quantity, the finished fabric is balanced and 
potentially stronger than cloth made of the same kind and num- 
ber of warp and weft yarns in any other basic weave, Tabby 
woven with different-sized warp and weft yarns results in such 
fabrics as taffeta and poplin, in which many fine warps are inter- 
laced with proportionately fewer thick weft yarns to form cloths 
with crosswise ridges or ribs. 

Tabby Variations——“Extended tabby” describes any weave 
in which two or more warps or wefts, or both, are interlaced as a 
unit. The group includes fabrics with basketry effects and fabrics 
with ribs formed by groups of warps or wefts in each shed. 

Tapestry weave is a tabby in which a variety of coloured weft 
yarns is interlaced with the warp to form patterns. It is usually 
an unbalanced weave, with wefts completely covering a propor- 
tionately low number of warps. These cloths are sturdy and com- 
pact. Although they are flat and generally do not drape well, they- 
have been used for centuries to make ceremonial and decorative 
dress and costumes. (See further TAPESTRY.) 

TwilL—Twill weave is distinguished by diagonal lines. The 
simplest twill is that created by the weft crossing over two warp 
yarns, then under one (fig. 4A), the sequence being repeated in 
each succeeding shot (pick) but stepped over, one warp either to 
the left or right (fig. 4A and B). Twills with more warps than 
wefts floating on the fabric’s face are called warp faced; those 
with wefts predominating, weft faced. The angle of the twill 
can also vary (fig. 4C). ` 

Twills can be varied by changing the relative number of warps 
and wefts in each repeat (2:1, 2:3, 3:1, 6:2, etc.) ; by stepping 
the repeat in one direction (fig. 4A and B) i by breaking the direc- 
tion of the diagonals formed by the twill at regular intervals 
(fig. 4D); by reversing the direction of the diagonal at regular 
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WEAVE UNIT 


DRAWING-IN ORDER 


E 
FROM H. NISBET, "GRAMMAR OF TEXTILE DESIGN" 


FIG. 4.—TWILL WEAVE DRAFTS: (A) 2:1 TWILL; (B) 2:2 TWILL; (C) TWILL 
DIAGONALS; (D) BROKEN TWILL; (E) CHEVRON TWILL 


intervals to form chevrons or lozenges (fig. 4E); or by combining 
several twills or modifying them to create a pattern. 

Twills drape better than’ plain weaves with the same yarn count 
because twills have fewer interlacings. Twill weaves have been 
used throughout history in many weights and textures, from 
wool serges mentioned in medieval French manuscripts to 
English diapered table linens, patterned bed coverlets, and Indian 
shawls. 

Satin.—Although satin weave drafts superficially resemble 
those of twills, satin weave does not have the regular step in each 
successive weft that is characteristic of twills, Thus, there is no 
strong diagonal line, and the fabric is smooth faced, with an un- 
broken surface made up of long floating warp yarns, A true satin 
must have at least five warp and weft yarns in each complete weave 
repeat (fig. 5) and thus requires at least five harnesses. Most 
satin fabrics are made of smooth, lightly twisted yarns that 
heighten the effect of light unbroken by visible crosswise bindings. 
The limited number of interlacings allows the weaver to use a 
proportionately large number of warp yarns and thus produce a 
heavy textured cloth that can be arranged in smooth, shadowed 
folds. Satins, having long floats, are susceptible to the wear 
caused by rubbing and snagging and are, therefore, generally re- 
garded as luxury fabrics. ~ 

Among the variations of satin weave are damask and sateen, 
the latter a weft-faced satin; fig. 5 turned on its side illustrates this 
weft-faced weave. 

Damask is the most important variation of basic satin weave, 
Classic damask is a patterned, solid-coloured fabric with figures 

in warp-faced satin and background in weft-faced satin weave. 
The pattern is created by difference in light reflection between 
the warp-faced and weft-faced areas, Silk damasks probably 
originated in China and came to Europe through Italy, the centre 
of European silk manufacture between the 13th and 17th centuries, 
During this period drawloom weavers from Holland and Belgium 
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also developed the art of linen 
damask weaving. Pictorial linen 
damasks, unlike most silk dam- 
asks of the time, often consisted 
of a single large repeat, picturing 
biblical scenes, contemporary 
events, or the arms of nobles and 
kings. 
Compiex BINDING SYSTEMS 


TRANSVERSE PROFILE 


Multiple-Plane Weaving.— 
Reversible double-woven cloth is 
woven in two layers, which may 
be completely independent, may 
be joined at one or both selvages, 
may be held together along the 
edges of a pattern (fig. 6), or 
may be united by a separate binding weft. Though often tabby 
weave is employed on both surfaces, any of the basic weaves may 
be used, depending on the intended use of the, fabric, 

Double-woven cloths have been used for clothing, but, though 
warm, they tend to be heavy and drape poorly; therefore, they 
are most often used as bed covers or wall hangings. German 
18th-century Beiderwand is an example of antique double-woven 
cloth consisting of two layers of tabby weave joined onl 
along the edges of the pattern. A dark-coloured pattem in 
one layer is set against the light-coloured ground of the othet 
layer; the pattern is seen in negative on the reverse side of the 
cloth, 

Nonreversible cloth with two or more sets of warp and some 
times of weft can also be produced. These cloths have an ir 
tricately patterned face, and all warps and wefts that do nt 
appear on the face are carried along and bound into the web o 
the reverse side, This class includes important historic textile, 
such as early Persian and Byzantine figured fabrics, ps well a 
more recent Jacquard-woven imitation tapestries and a wide rant 
of imitation brocaded fabrics. 

Pile Weaves.—Pile weaves have a ground fabric plus an extti 
set of yarns woven or tied into the ground and projecting from 
it as cut ends or loops. A great range of textures is inclu 
in this binding system, from terry pile toweling and corduroy 
to silk velvets and Oriental rugs. 

In warp-pile fabrics (fig. 7) the pile is formed by an etn 
set of warp yarns. To create such a fabric, first one set (shee!) 
of ground warps is raised, and the weft makes its first interlat 
ing with the ground warp. Next, pile warps are raised, and 4! 
is inserted through the entire width of the web. The remain 
ground warps are raised to form the third shed; then the grout! 
weft is shot across again. This sequence is repeated sever 
times; then the rods are slipped out, leaving a warp pile. " 
form a cut-pile velvet, a knife on the end of the rod cuts the p 
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FIG. 6,—DOUBLE-CLOTH WEAVE; A, B, AND C INDICATE CORRES? 
AREAS ON THE FABRIC DRAWING AND THE TRANSVERSE PROFILE 
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warps it passes, creating two fine 
rows of cut pile. Although the 
system has many technical varia- 
tions, the same basic process can 
be applied to most warp-pile 
weaving. 

If the pile is not cut when the 
rod is removed, a looped-pile 
fabric results. In weaving terry 
pile fabrics the ground warp is 
under tension, and the pile warp 
3 stays slack. When wefts are 
beaten in, the slack yarns are 
pushed into loops on both sides 
of the cloth. 

To make velvets by double- 
cloth construction (fig. 8), two 
layers of cloth are woven simul- 
taneously face-to-face, with long 
. pile warp yarns connecting the 
two layers. After the cloth is 
woven, a knife slices the two lay- 
ers apart. 

Corduroy and velveteen are 
weft-pile constructions (fig. 9). 
Weft yarns having long floats are 
inserted between ground-weave 
picks. The floats are slit longi- 
tudinally after the fabric is com- 
pleted, thus forming a ribbed cut-pile surface. In manufacture of 
Velveteen the floats are formed over the whole surface of the 
fabric and cut evenly to imitate velvet. 

Hand-knotted Oriental and Scandinavian rugs are constructed 
ma tabby-weave ground, with each row of knots followed by 
lightly beaten-in wefts. The pile of fine Oriental rugs may con- 
tain as many as 160 knots per inch, the pile thus completely ob- 
sturing the knots in the rug's foundation (see further RUG AND 
Career: Technique and Design). 

Inlaid Weaving.—In all the fabrics in this class, designs 
tte created by inserting pattern warp or weft yarns between 
Round warps or wefts. 

Brocaded fabric has a pattern of coloured or metallic threads, 
ot both, set in low relief against the ground weave. The ground 
E. can be any basic weave, since the brocaded pattern is 
3 rely inserted between ground wefts and is bound by ground 
‘tps (fig. 10). Until the advent of the Jacquard mechanism (see 

ow) in the early 19th century, brocaded fabrics were woven by 
drawloom weavers who inserted 
the pattern wefts by hand. 
These weft yarns were wound on 
small brocading shuttles which 
traveled across the width of each 
pattern repeat, a separate shuttle 
being used for each colour in the 
repeat. Generally, these extra 
wefts were found only in the area 
in which the pattern was located 
and usually formed long floats 
on the reverse side of the 
fabric. 

A mechanical process closely 
corresponding to hand brocading 
is called swivel, a system of figur- 
ing fabrics by using mechanically 
controlled pattern shuttles. The 
figures, inserted between ground- 
weft picks, interlace with the 
warp. The lappet system (fig. 
11) produces figured fabrics re- 
sembling those made by swivel 
figuring, but the pattern yarns 
are extra warps (rather than 
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FIG. 9.—CORDUROY, WEFT-PILE WEAVE, PROFILE VIEW 
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wefts) brought into play from separate warp beams. Lappet 
weaving is generally confined to coarse pattern yarns and can be 
distinguished from swivel by its interlacing with weft rather than 
with warp yarns. 

Gauze Weaving.—In gauze weaving adjacent warp yarns cross 
each other between picks (fig. 12). Since the crossed warps 
firmly lock each weft in place, gauze weaves are often used for 
sheer fabrics made of smooth fine yarns. Although gauze weav- 
ing, with its multitude of variations, has been adapted to modern 
production, it is an ancient technique. (R. J. Ap.) 


ORIGIN AND DEVELOPMENT OF THE LOOM 


There is evidence of the use of the loom as early as 4400 
E.C. This is a representation of a horizontal two-bar (or two- 
beamed—i.e., warp beam and 
cloth beam) loom pictured on a 
pottery dish found in a woman's 
tomb at Al Badari, Egy. (fig. 
13). The warp is stretched be- 
tween two bars or beams, pegged 
to the ground at each of the four 
corners. Lease (or laze) rods 
are used to separate the warp 
yarns to form a shed and to aid 
the hands in keeping them sepa- 
rated and in order. Lease rods 
were found in some form on 
every later type of improved 
loom and their use at this very early date indicatés that the loom 
already had been in use long enough to have reached a stage 
of improvement by addition of devices to aid the hands. 

Before lease rods were added, 
it would have been necessary for 
the fingers to separate each, odd — 
from each even warp thread to 
create the shed through which 
the weft yarn was passed. A + 
third rod also seen in this early 
drawing may be a heddle rod. If 
it is, then this loom represents a 
still more advanced stage of de- 
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The heddle rod rests on top FIG. 11.—ELAPPET FIGURING 
of the warps. When simple 


tabby cloth is to be woven, alternate warp yarns are tied to 
the rod, and when it is raised the shed is formed quickly and 
accurately. Some have consid- 
ered the heddle to be the most im- 
portant step in the evolution of 
the loom. A shed stick is ordinar- 
ily used with the heddle to form 
the second, or countershed, open- 
ing for the return of the weft. 
In addition to the horizontal 
two-bar loom, there are two other 
primitive varieties, the warp- 
weighted (fig. 14) and the verti- 
cal two-bar loom. The warp- 
weighted loom consists of a 
crossbar supported by two verti- 
cal posts. The warp threads 
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BY COURTESY OF THE DEPARTMENT OF EGYPTOLOGY, UNIVERSITY COLLEGE, LONDON 


FIG. 13, EARLIEST-KNOWN ILLUSTRATION OF A LOOM, BOWL FOUND AT AL 
BADARI (CENTRAL EGYPT) DECORATED WITH A REPRESENTATION OF AN 
ANCIENT EGYPTIAN HORIZONTAL LOOM; 4400 B.C, 


hang from the crossbar and are held taut by weights of clay, ce- 
ramic, or chalk tied to their free ends. Loom weights have been 
found at archaeological sites dating from 3000 B.c., but this type 
of loom may have originated even earlier. The earliest pic- 
ture of a vertical two-bar loom is from the Egyptian 18th dynasty 
(1567-1320 B.c.). It coincides with the appearance of more in- 
tricate textile patterns, the earliest-known tapestries (datable be- 
tween 1483 and 1411 B.C.) having been found in the tomb of Thut- 
mose IV at Thebes, (Even today the vertical loom is preferred 
for tapestry weaving.) In the vertical two-bar loom the ends of 
the warp yarns are attached to a second crossbar. It thus com- 
bines features of both the horizontal two-bar and the warp- 
weighted looms. 

On all three types the heddle rods and shed sticks are used in 
a similar way. 

Counterparts of these very early looms have been used through 
the ages in many cultures. The Navaho Indians, probably the 
best known of the American Indian weavers, have used the simple 
two-bar vertical loom for several centuries to produce their beauti- 
ful rugs and blankets. A form of the horizontal two-bar loom 
was the back-strap loom, in which one bar was tied to a tree 
or other stationary device, the second being attached to the weav- 
er’s waist by a strap. The weaver could control the tension 
of the warp yarns by applying 
pressure as necessary. The back- 
strap loom was used in pre-Co- 
lumbian Peru (fig. 15) and in 
cultures of Central and South 
America, Asia, and elsewhere. 


IMPROVING THE 
SHEDDING MECHANISM 


Horizontal Frame Looms.— 
It is possible that by about 2500 
B.C, a more advanced loom was 
evolving in the Far East. Some 
fragments of silk fabrics found 
adhering to bronzes of the Shang- : 
Yin period in China, c. 1000 B.C., 
show traces of a twill damask 
pattern, suggesting an advanced 
weaving knowledge, since such 
fabrics could not practicably be 
woven on the looms described 
above. These fabrics were prob- 
ably produced on a horizontal 
frame loom with treadles, the 
origin and date of which are un- 
known. The logical connecting 
link between the horizontal two-bar and the horizontal frame loom 
with treadles would have been a loom with a heddle rod that was 
controlled by one foot, no early illustrations of which have been 
found; the Japanese one shown in fig. 16 is much later. 

The earliest European pictorial record of the horizontal frame 


BY COURTESY OF THE METROPOLITAN MUSEUM 
OF ART, FLETCHER FUND, 1931 

FIG. 14.—WOMEN WEAVING ON A 
WARP-WEIGHTED LOOM, DECORATION 
OF AN ATHENIAN SCENT BOTTLE; c. 
560 B.C. 
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loom with a treadle dates from the 13th century, when it appears 
in a highly developed form, almost certainly introduced from the 
East. It was a two-bar loom mounted in a frame; to this Wes 
connected a treadle, which, operated by the feet, moyed the 
heddles, an improvement of the heddle rod or cord controls now 
mounted between bars and called a shaft. The advantages of 
this type of loom were many. First, in the two-bar loom, though 
more than two heddle rods could be used, there was a limit ih 
the number of groupings of warp threads and thus to the com: 
plexity of pattern that could be conveniently woven; it could be 
done, but it was not practical in producing any quantity of cloth, 


BY COURTESY OF THE AMERICAN MUSEUM OF NATURAL HISTORY 
FIG. 15.—PRE-COLUMBIAN BACK-STRAP LOOM 


With the shaft loom, as many as 24 shafts could easily be set Up; 
enabling the weaver to produce comparatively intricate pattems 
Second, the weaver’s sword or comb formerly used to beat tit 
weft into place was replaced by the batten, supported in à heavy 
wooden frame from the main frame of the loom; its weight aM 
free-swinging motion improved the beating-in action and made i 
easier. Third, use of the foot treadle freed both hands to throw 
the shuttle and swing the batten. The loom remained virtual) 
unchanged for many centuries thereafter, for 

Drawloom.—The shaft loom was adequate for plain and fë 


simply patterned fabrics, but a more complex loom was mea 


s firs 
ed into tht 


patte 
) seat 
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The drawloom was improved in Italy and France in the E 

17th century by the addition of a type of mechanical day 
which allowed the assistant to stand on the floor at tbe 
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Joom and increased the control of the cords. The con- 
jnconvenience of employing an assistant, however, who 
might also make errors, led to a search for an automatic mecha- 
nism that would perform all work of the drawboy. Most of the 
Jater developments in automatic mechanisms to control the shed- 
ding operation originated in France, which had become one of the 
leading countries in the weaving of figured silks. 

In 1725 Basile Bouchon added to the mechanical drawboy a 
mechanism that selected the cords to be drawn to form the pat- 
dem. Selection was controlled by a roll of paper, perforated 
- cording to the pattern, which passed around a cylinder. The 
cylinder was pushed toward the selecting box and met with 

needles carrying the warp-controlling cords; the needles that met 

unperforated paper slid along, and the others passed through the 
oles and remained stationary. The selected cords were drawn 
yn by a foot-operated treadle. 
The mechanical drawboy made the proper selection of warp 
threads, eliminating errors, but it still required an operator. In 
728 one Falcon improved the mechanism by increasing the num- 
ber of needles and using a rectangular perforated card for each 
individual shedding motion, the cards being strung together in 
an endless chain. In 1745 Jacques de Vaucanson (1709-82) 
constructed a loom that included improvements of the inventions 
of both Bouchon and Falcon. He mounted the selecting box 
above the loom, where it acted directly on hooks fastened to 
t 
i 


of the 
tinued 


cords that controlled the warp yarns. The hooks passed 
rough needles and. were raised by a strong metal bar. The 
needles were selected by perforated cards passing round a sliding 
tylinder, without the aid of a second operator or assistant. The 
iylinder was very complex, however, and the mechanism is not 
known to have been adopted. It was rescued from oblivion when 
itserved as the foundation for the successful Jacquard attachment. 
Jacquard Attachment.—Joseph Marie Jacquard (g.v.) had 
been acquainted with the drawloom from his early childhood. His 
invention of a machine for manufacturing fishnets enabled him 
to get a post at the Conservatory of Arts and Crafts in Paris. 
Commissioned to overhaul Vaucanson’s loom, he did so, without 
any of the directions, which were missing. In 1801 he caused a 
sensation at the Paris Industrial Exhibition by demonstrating an 
Improved drawloom, and in 1805 he introduced the invention that 
ever since has caused the loom to which it is attached to be called, 

mistakenly, the Jacquard loom. 
Jd d Jacquard attachment to the loom is an automatic selective 
Ae ie device, mounted on top of the loom and operated by 
a controlled by the weaver. As in the drawloom, every 
bya yarn runs through a loop in a controlling cord, held taut 
is dagen Each cord is suspended from a wire (“hook ) that 
{oho the bottom to hold the cord and bent at the top in order 
Eu und the blades or bars of the griff, the lifting mecha- 
the pati 9 allow only those warp threads that are needed to form 
risin, n to be raised, some hooks must be dislodged from the 
lo teh - This is done by horizontally placed needles connected 
oh the looks. As the perforated pattern card moves into place 
Needles cylinder (which is, in fact, a quadrangular block), the 
Taised: du through the holes in the card, and the warps are 
Vn" ere there are no holes, the needles are pushed back (by 
ay is agaon on the opposite end of each), pulling the hooks 
dn the rising griff bar, and the warps are not raised. | 
enel represents one throw of the shuttle; the pattern 1s 
above ii to the cards from the designer's weave draft (see 
attac ree and Design of Woven Textiles). Each Jacquard 
ere aa in limited in the number of hooks it can control and, 
Severa] n the size of the repeat pattern. However, by adding 
ipods attachments to one loom, the weaver not only 
uce intricately figured fabrics but also can weave pictures 


dee 
nsiderable size, The attachment was immediately successful. 


DEVELOPING an Automatic Loom 


thé efforte s inventions for improving the shedding mechanism 
inci orts to automate the loom itself. Sketches by Leonardo 
Working ane the earliest pictorial evidence that men were 


the problem. Leonardo’s drawings, though neither 


Pa 
E to th 


347 


BY COURTESY OF THE SMITHSONIAN INSTITUTION 
FIG. 16.—A 19TH-CENTURY JAPANESE DOMESTIC SCENE, ORIGINAL DRAWING 
IN THE COLLECTION OF THE U.S. NATIONAL MUSEUM. ON THIS HORIZONTAL 
FRAME LOOM THE HEDDLE ROD IS CONTROLLED, AS CAN BE SEEN, BY MOVE- 
MENT OF THE WEAVER'S FOOT. AT THE TOP: SIZING THE WARP, PROBABLY 
WITH RICE PASTE 


clear nor to scale, show attempts to carry the shuttle through 
the shed by mechanical arms working from either side of the 
loom. 

Another early attempt was the Dutch bar loom, a ribbon loom, 
operated by a bar or lever, that could weave four to six ribbons 
simultaneously. The bar loom aroused weavers' fears for their 
livelihood (as Jacquard's attachment did later), and disturbances 
in Leiden in 1620 led to ordinances regulating its use. Other 
cities issued edicts against it, and its use was forbidden in Germany 
from 1685 to 1726. Meanwhile, the bar loom was improved till 
it could weave as many as 50 ribbons simultaneously. Introduced 
into London in the late 17th century, it caused riots. 

In 1678 a French naval officer, Jean Baptiste de Gennes, de- 
scribed a loom to weave linen cloth without the aid of a weaver. 
It used overhead cranks to raise the heddles, and quadrants to 
operate a spring-loaded beating-in mechanism. The weft was in- 
serted by mechanical arms that shot the shuttle in and out of 


HEDDLE SHAFTS WITH HEDDLES WARP BEAM RELEASE 
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CORDS CONNECTING TREADLES AND LAMS 
FROM E. M. PRITCHARD, “A SHORT DICTIONARY OF WEAVING"; REFRODUCED BY PERMISSION OF 


THE PHILOSOPHICAL LIBRARY, INC. 
FIG. 17.—A MODERN, WHOLLY HAND-OPERATED LOOM, SHOWING PRINCIPAL 
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the warp from both sides. There is no record that the loom was 
put into use. 

Kay's Flying Shuttle.— The first decisive step toward automa- 
tion was the invention of the flying shuttle, patented in 1733 by 
the Englishman John Kay (g.v.). Kay was a weaver of broadloom 
fabrics, which because of their width required two weavers to 
sit side by side, one throwing the shuttle from the right to the 
centre, the other reaching between the warps and sending it on 
its way to the left and then returning it to the centre. The 
Stopping of the shuttle and the reaching between the warps 
caused imperfections in the cloth. Kay devised a driver attach- 
ment, which he fastened to the batten. The weaver controlled 
the action of the driver with a cord. When he jerked the cord 
in the direction in which the shuttle was to go, the driver hit 
the shuttle and sent it flying through the shed. Jerking the cord 
in the opposite direction sent the shuttle on its return trip. Using 
the flying shuttle, one weaver could weave fabrics of any width 
more quickly than two could before. A more important virtue 
of Kay's invention, however, lay in its adaptability to automatic 
weaving. 

Power-Driven Looms.—The first power-driven machine for 
weaving fabric-width goods (fig. 18) was patented in 1785 by 
Edmund Cartwright (g.v.), an English clergyman. But this 
machine was inadequate because it considered only three motions: 
shedding, picking, and winding the woven cloth onto the cloth 
beam. His second patent (1786) attempted to provide for a 
broken warp or weft thread, as well as for beating in and for the 
let-off of the warp. In addition, he attempted to eliminate the 
need for a warp beam and to size the warp as it was being fed 
into the loom. Though Cartwright was too ambitious in attempt- 
ing to solve all these problems, his concept of a weaving machine 
became the basis for the successful power loom. Later inventors 
kept the motions to those actually required for weaving. Even 
with this, it took over 20 years to prove that the power loom 
had any advantage over the handloom. 
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FIG. 18.—CARTWRIGHT'S FIRST PATENTED POWER LOOM, 1785. PATENT 
SPECIFICATION DRAWING 
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One of the great obstacles to the success of the power loom 
was the necessity to stop the loom frequently in order to dress 
i.e., apply sizing to, the warp, an operation that like many others 
had been done in proportionately reasonable time when the Weave 
ing was done by hand. With the power loom a second man had 
to be employed continuously to do this work, so there. was no 
saving of expense or time. Cartwright’s attempt to dress the 
warp when it was in the loom had proved impractical, In the 
early 19th century, however, Messrs. Radcliffe and Ross with 
Thomas Johnson developed a dressing machine that prepared the 
warp after it had been wound onto the warp beam and as it was 
passed to the cloth beam. Although the dressing machine was 
later superseded by an improved sizing apparatus, it made the 
power loom a practical tool. 

Important advances in the power loom were made by William 
Horrocks of Scotland between 1803 and 1813. One of these was 
an improvement in the method of taking up the cloth; i., winding 
the woven fabric onto the cloth beam. He also made his loom 
of iron, a compact machine that required little space as compared 
with wooden handlooms. 

By 1813 there were about 100 power looms in operation in En- 
gland. The sociocultural (as well as the economic) consequences 
of the introduction of power weaving were very great. For these 
see INDUSTRIAL REVOLUTION; INVENTIONS AND DISCOVERIES 
LupprrEs. 

Francis Lowell of Boston, visting in England about this time, 
learned all he could about the English and Scottish improved 
looms. On his return to Boston he experimented with the power 
loom, adding improvements to increase the weaving speed. He 
also improved the dressing machine. One of the first origind 
American contributions to the power loom, however, was the self- 
acting temple invented by Ira Draper in 1816. The temple, in 
the handloom, was a piece of wood, with pins at either end, that 
the weaver placed on the woven cloth immediately in front of 
him to keep the fabric to a uniform width. He would move 
and reset it as he wound the woven fabric onto the cloth beam, 
This method of controlling the fabric width by hand was stil 
being used in England on power looms as late as 1850. 

Another valuable improvement was that of the let-off and take 
up motions, to maintain uniform warp tension automatically, The 
principle of holding at the beat, i.e., not permitting the warp tobe 
let off till the pick was beaten into place, first applied by Erastis 
B. Bigelow in the carpet loom, was successfully applied to al 
kinds of weaving, thick and thin, coarse and fine, plain and fang; 
Another Bigelow invention, applicable to power looms in gene 
although first used on a carpet loom, was the friction-brake sto? 
mechanism, allowing the loom to be stopped without a shock. 

These developments were primarily concerned with the power 
loom used for weaving plain goods. William Crompton, an Er 
glish machinist working in the machine shop attached to a cotto? 
factory in Massachusetts, undertook the development of a loom 
that could weave “fancy” goods, patented in both the U.S. am 
England in 1837. The loom was later much improved by his 
son George Crompton. These, Bigelow's ingenious carpet Joon 
(see Carpet MANUFACTURE), and many other 19th-century I 
ventions made possible the production of textile goods for evel} 
use in a volume and variety and at a price never before known. 

Even with the advent of the power loom, hand-weaving P 
completely disappeared. The charm and individuality of " 
woven fabrics, such as Irish tweeds and Indian madras, have PY 
vented the disappearance of hand-weaving. During the 2oth cer 
tury it has become increasingly popular, being used as an att i 
produce tapestries and other types of textile wall hangings; ie 
tool of industry to produce fashion fabrics; as occupational ther 
apy; and as a means of self-expression. (G. R. Co. 


MODERN LOOMS 


Modern looms still weave by repeating in sequence the 
tions of shedding, picking, and beating in, but within that 
ably inevitable) framework there has been considerable devè 
ment during the 20th century. Several new types of loom 
come into industrial use, while the older types have 
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d their scope extended. 
Two main influences have been 
qp work: the rising cost of la- 
bout and the increasing use of 
man-made continuous-filament 
ams, The first has led to an 
increase in automatic control, in 
somatic handling of yarn pack- 
ges, and in the use of larger 
packages; the second, to greater 
precision and finish in loom con- 
struction, because deficiency in 
these qualities is readily reflected 
inthe quality of the cloth made 
from these yarns. In addition, 
looms have shared in the general 
rise in engineering standards and 
have been launched in new direc- 
tions by inventors eager to obvi- 
ate some of the serious engineer- 
ing objections to conventional 
looms. 

Modern looms can be 
grouped into two main classes ac- 
cording to whether they produce 
doth in plane or tubular form. 
Looms of the first kind, which 
comprise all except a very few, 
are known as flat the 
others as circular. Since the ma- 
Jonty are flat looms, the adjec- 
tive is used only when a distinc- 
tion has to be drawn, Flat looms 
fill into two categories: those 
that employ a shuttle and those 
that draw the weft from a sta- 
tionary supply, usually known as 
Sad looms. (This term is not entirely satisfactory, as some 
the shed A make no use of a shuttle, merely passing through 
Pec 3 ic with weft wound on it.) Shuttle looms fall into 
d ete to whether the shuttle is replenished by hand 
" E y. The second kind is often described shortly as 
Sie Bois oon, but except for shuttle replenishment, it is no 
tiled nona i 1c ana operation than the hand-replenished or so- 
operated Y ed oom, which, like all modern looms, is power 
Weng o y electric motor. With both types of loom the actual 

pee ay is entirely automatic and is performed in exactly 
E looms are of three kinds, of which the first pre- 

5: dummy shuttle, rapier, and fluid jet. Within the last 


two categori 1 
BU are subtypes, discussed in more detail in later 


fined an 


first 


looms, 


there are looms still in the experimental stage. Loom 
is always slow: some of the looms just gaining 


favour * 
js had their origins in inventions made 50 or even 100 years 


tarli 
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he objectiv, See ao. 
offi bjective constantly in view has been to increase the speed 


li 
He ade looms, bu the fundamental barrier is that the power 
Furthermor, Shuttle is proportional to the cube of the loom speed. 
and m the faster the shuttle the more difficult it is to con- 
Tésong Kia to rest at the end of each traverse. For these 
ih general a increases in speed of more than about 20% seem, 
also TS ikely. Other developments in this type of loom 
Many impro ably be only marginal, though there is scope for 
Signing ae in detail, by making use of new materials, 
Malysis on the aid of experimental and theoretical stress 
Machines m applying ergonomic principles in order to make the 
Ne fruits re convenient and less fatiguing for the, operator. 
shaft at the Modification has been the location of the bottom 
Furthe ame of rotation of the sley. 
T developments are also taking place in circular looms, 
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(ABOVE LEFT) RUDOLPH BURCKHARDT; 
(ABOVE) OSAKEYHTIÖ NEOVIUS; (ABOVE 
RIGHT, AND LEFT AND RIGHT) FROM RAOUL 
D'HARCOURT, "TEXTILES OF ANCIENT PERU 
AND THEIR TECHNIQUES," 1962; REPRODUCED 
BY PERMISSION OF THE UNIVERSITY OF 
WASHINGTON PRESS 


WOVEN FABRICS 


(Above left) Extended tabby, drapery 
fabric by Anni Albers, U.S., 20th 
century; (above) knotted-pile rug de- 
signed by Eva Brummer and woven by 
Osakeyhtiö Neovius, Finland, 20th 
century; (above right) tapestry (cot- 
ton warp and wool weft), Peru, pre- 
Columbian; (left and right) reversi- 
ble double-cloth weave (face on the 
left, reverse on the right), Peru, pre- 
Columbian 
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some with the object of eliminating hand replenishment of the 
shuttles. Rapid application in this field appears unlikely, how- 
ever, since these looms are considerably less versatile than flat 
ones. 

The most intense activity is in the field of shuttleless looms, 
because these offer the greatest prospect of achieving increased 
rates of weft insertion and of avoiding the drawbacks of noise, 
danger, vibration, high power consumption, and wear attendant on 
the use of a shuttle. The ultimate in direct projection is in ex- 
perimental use, a method in which the weft is projected longi- 
tudinally at high spéed and traverses the warp under its own 
momentum, nothing entering the shed but the pick of weft. The 
name inertial has been given to this method. Another experimen- 
tal loom employs multiple rapiers for weft insertion and, in ad- 
dition, eliminates the heddles and the reed. 

Hand-Replenished Flat (*Nonautomatic") Looms.— 
Looms in this category are produced for use only where particular 
circumstances—of yarns, fabrics, or use—make automatically re- 
plenished looms either technically unsuitable or uneconomic. 
Basically they differ little from the power looms of the latter half 
of the 19th century. They do not run appreciably faster but are 
better engineered, making use, for example, of machine-cut instead 
of cast gear wheels. Often there is no superstructure, which 
makes for cleanliness and improved illumination; frequently rigid 
heddle connectors are employed, leading to precise and stable 
setting of the shed; and usually the overpick mechanism has been 
replaced by the cleaner and safer underpick. 

Probably the majority of new looms in this class are of the 
pick-at-will type, able to insert a single pick or an odd number 
of picks of a particular colour, so necessary for weaving the 
kind of pattern desired in many woolen and worsted cloths. 
The reason for this is that no satisfactory general-purpose, fully 
automatic, pick-at-will loom has yet been devised; and although 
in many instances some type of shuttleless loom would appear 
to provide a satisfactory alternative, experience with this type 


35° 


of loom is too limited for it to have ousted the shuttle loom in 
this field. 

The most striking development is the production of very wide 
looms, designed to weave the fabrics used in papermaking ma- 
chines. In fig. 19 is depicted the widest loom in the world. It 
weaves cloth nearly 100 ft. (30.48 m.) wide, runs at 17 picks per 
minute, inserts 20 mi. of weft every hour, and weighs 45 tons 
(45,722 kg.); the shuttles are 28 in. (80.12 cm.) long and weigh 
6 lb. (2.72 kg.). The design problems with such a loom are mainly 


BY COURTESY OF DERGEDORFER EISENWERK A.G. ASTRA-WERKE 
FIG. 19.—A NONAUTOMATIC LOOM OVER 100 FT. (30 M.) WIDE 


concerned with the resistance to bending and torsion of the mem- 
bers that extend all the way across the loom; therefore, it is in- 
teresting to note that this loom operates successfully with a drive 
and a dobby fitted to one side only. 

Automatically Replenished Flat (*Automatic") Looms. 
—This is the most important class of modern loom and is available 
for a very wide range of fabrics. In virtually all such looms, the 
shuttle is replenished by automatically replacing the exhausted 
bobbin with a full one. In principle they are thus the same as 
the automatic looms introduced at the end of the 19th century. 
Since that time, automatic shuttle-changing looms have also been 
introduced but have largely become obsolete, since bobbin-chang- 
ing looms have been developed to a point where they can deal 
with most of the yarns for which it was once thought necessary 
to use shuttle-changing looms. 

Apart from the general engineering refinements referred to in 
the section above, which apply equally to this class of loom, 
automatic looms have advanced mainly in respect of the weft sup- 
ply. Alternatives to the hand-replenished battery now exist in the 
form of the automatic bobbin 
loader, the loom being supplied 
with boxes of pirned (reeled) 
weft; and the automatic loom 
winder, the loom being fed with 
large cones of yarn, which is 
wound onto pirns at the loom. 
"These alternatives are technically 
feasible and economic only with 
certain yarns. Therefore, all 
three types of weft supply con- 
tinue to be used. An alternative 
to the rotary battery, when weft 
of more than one colour is used, 
isa series of vertical stacks. 

The principle of shuttle re- 
plenishment is the same for all 
three systems. When the shuttle 
is stationary in the shuttle box, 
and the sley is farthest forward, a 
feeler enters the shuttle and 
senses whether the weft is on the 
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BY COURTESY OF SULZEM BROS. LTD. 


F1G. 20.—A SINGLE-COLOUR SHUTTLELESS LOOM OF THE DUMMY-SHUTTLE 
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point of exhaustion. Feelers may be mechanical or electrica] w 
3 s LU. f 
lying, respectively, on the change in friction or the change in elec. 
trical resistance brought about by the absence of weft, Alter. 
natively, with delicate wefts, an optical “feeler” may be used 
which depends for its action on the change in the amount of light 

reflected when the bare pirn is revealed. 

When the feeler has sensed that the bobbin is nearly empty, 
mechanical or electrical signals are transmitted to the transfer 
mechanism, which, when the shuttle is appropriately positioned 
and momentarily at rest, both as regards warp-way and weft-way 
motion, hammers a new bobbin into position, simultaneously eject. 
ing the empty one through the open base of the shuttle. The 
loom continues to run at its normal speed throughout. 

In the course of this operation, there are created unwanted 
lengths of weft extending from the nearer selvage. These, if 
not controlled and disposed of, may find their way into the cloth 
and appear as defects. Modern looms supplement the earlier 
mechanical methods by pneumatic suction, with the result that 
the most delicate fabrics can be woven on automatic bobbin. 
changing looms without any loss of quality. To make certain of 
removal of the remnant of weft on the old bobbin, extending to 
the eye of the shuttle, a cutter moves forward into the shuttle 
box and cuts the weft close to the eye just before the bobbin is 
ejected. 

For the reasons given above, automatic loom speeds are not 
likely to increase greatly in the future. A light cotton automatic 
bobbin-changing loom with a reed space of 48 in. (121.92 cm) 
runs industrially at 230-240 picks per minute. Wider looms, 
though slower, have increased in speed proportionately more, and 
a 90-in. (213.5-cm.) loom of similar type runs at about 160 picks 
per minute. High speed, often combined with the use of large 
and heavy shuttles, means that modern looms are noisier than 
ever. The noise level in a typical textile mill is about 105 db, 
which is above the limit at which deafness occurs following pt 
longed exposure. 

Looms with a Stationary Weft Supply (“Shuttleless”) — 
Dummy-Shuttle Type—The most successful shuttleless loom 
makes use of a dummy shuttle, a projectile that contains no welt 
but that passes through the shed after the manner of a shuttle 
and leaves a trail of yarn behind it, A general view of one par 
ticular model of this loom is shown in fig. 20. At the left-hand 
side is the weft supply, consisting of two packages of yarn linked 
together so that replacement can proceed without interruption 
This model has an effective reed space of 130 in. (330.2 cm) 
and runs at 220 picks per minute, giving a rate of weft insertion 
of nearly 800 yd. (732.5 m.) per min., about twice that of the 
fastest shuttle looms of similar width. This achievement is! 
direct consequence of the small size and mass of the dummy 
shuttle compared with those of a true shuttle. The dummy 


shuttle, made of steel, is approximately 34 in. (8.9 cm.) long, 
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jn (1.22 om.) wide, and 1 in. 
(63 cm.) deep and weighs a lit- 
fe less than 13 oz. (42.5: g.)— 
Jess than one-tenth the weight 
ofa normal automatic loom shut- 
tle, Problems of picking and 
checking are correspondingly eas- 
jer, so it becomes possible to 
project the dummy shuttle at a 
speed of 90 ft. (27.4 m.) per sec. 
compared with 40-50 ft. (12-15 
m.) for a normal shuttle. This 
increase in speed is economically 
made use of by building wide 
boms, weaving two or more 
cloths side by side, and providing 
them with internal selvages. 

The principle of weft insertion 
is explained. by reference to fig. 
1l. Shown diagrammatically in order from the left are the weft 
package, the weft tensioner (4), the retraction arm (3), the weft 
presenter (2), the dummy shuttle (1), the weft cutter (6), selvage 
grippers (5), selvage hooks (7), and the warp. : 

The sequence starts at (a), where the dummy shuttle (1), 
which has a spring gripper in its rear (left-hand) end, is about 
to move into the picking position and take the free end of the 
weft yarn, which is presented to it by the presenter (2). At (b) 
the dummy shuttle has accepted the end of the weft and is 
thout to be projected, To mitigate the effect on the weft tension 
of the rapid unwinding of the yarn from the package, the tensioner 
(4) is relaxed and the retraction arm (3) moved to shorten the 
yam path, This situation is shown at (c); also, the dummy shuttle 
has crossed the warp and left a trail of weft behind it. As the 
dummy shuttle cannot be brought to rest as soon as it emerges 
ftom the warp, there is created an unwanted length of weit ex- 
pn beyond theselvage, This yarn must not be wasted, so the 
mE shuttle is moved back nearer the selvage, leaving only suffi- 
ii Pu to form the selvage, while the excess yarn is retracted 
fine SEU by means of the retraction arm (3). At the same 
ms a weit presenter (2) goes toward the left-hand selvage to 
P cS tede the weft supply that will arise when the yarn 

age. 
rae nan now reached is shown at (d). Before the pick is re- 
tthe one dummy shuttle at the right-hand side, and cut 
Fonsi b -hand side, it is kept under control and lightly ten- 
Ei ois of the selvage grippe M the same time 
At (f) n Shoes (2) has gripped the yarn, as shown at (e). 
moved on to lummy shuttle has released the pick and has been 
tion, As th à conveyor chain that returns it to the picking posi- 
Of picking speed of return is slow compared with the speed 
tion, Also TUM dummy shuttles are maintained in circula- 
td side m. at (f) is the cutting of the weft at the left- 
selvage gri e pick is now beaten in and released from the 
tucked in TRR (5). Then the overlapping lengths of weft are 
Y means of aa warp shed, which is already partially formed, 
cloth ma pase hooks (7), in order that the edges of 
Presenter E e firmly bound. At the same time the weft 
50 Created en back to the picking position; the excess yarn 
immy shutr] aken up by the retraction arm (3); and another 
Whole sequence + brought adjacent to the picking position. The 
quence is then repeated. 

Stil wi de ower model—though at 85 in. (215.9 cm.) it is 
erations Rd with most looms—this complex sequence of 
cause ha more than four times à second. $ 

PD ummy shuttle is so different from an ordinary 
3 Special tra, d ause its, motion must be completely controlled, 
the warp 5 is provided for it to run on during its traverse of 
lining must oy also with the dummy shuttle the speed and 
à normal sh e controlled with much greater precision than with 
Viseq, uttle, so a special picking mechanism has been de- 


The f : 
°ur-colour model of this loom, which is effectively a pick- 
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FIG, 21.—THE SEQUENCE OF OPERATIONS NECESSARY TO INSERT ONE PICK 
OF WEFT ON THE DUMMY-SHUTTLE-TYPE LOOM 


at-will automatic loom, makes use of four weft presenters, each 
linked to its own weft package, each of which can be selected 
as required and brought into the operative position by means of 
a cam chain, 

Shedding is performed, either by cams or a high-speed posi- 
tive dobby, in a manner not greatly different from the way it is 
done on many other modern looms, Jacquard shedding, except 
for selvages, is not possible because of the abruptness with which 
the loom stops. 

Tn the fields where its use is appropriate, this loom can produce 
cloth more cheaply, and of more uniform quality, than the shuttle 
loom, The reduction in cost arises from the saving in weft prep- 
aration, the high rate of weft insertion, and the reduced warp 
breakage rate. Additionally, the loom is quieter and safer than 
a shuttle loom and is free from the maintenance problems that 
arise with looms in which some of the important components are 
made from hygroscopic and variable materials, such as wood and 
leather. 

Although this loom can be used for a wide and increasing range 
of fabrics, there are many cloths it cannot weave. It is un- 
suitable not only for Jacquard weaving but also for weft yarns 
that are very coarse or very irregular, for warps that suffer dam- 
age by the rubbing of the blades of the shuttle track, or for very 
heavy cloths. 

Other dummy-shuttle looms have been constructed, operating 
in principle in a broadly similar manner but differing greatly in 
detail. 

Rapier Type.—Another method of conveying a pick of weft 
from a stationary package through the shed is by means of either 
a single rapier or a pair of rapiers. Rapiers are either rigid rods 
or flexible steel tapes, which are straight when in the shed but 
on withdrawal are wound onto a wheel, in order to save floor 
space. The simplest method of insertion by rapier, which has been 
used for many years on Axminster carpet looms, employs a single 
rapier, provided with an eyelet at the leading end, which recip- 
rocates from selvage to selvage. The weft passes from the sup- 
ply package, through the eyelet, to the nearer selvage, When 
the rapier enters the sheds, yarn is drawn from the supply pack- 
age to form a loop, the end of which is secured when the rapier 
reaches the farther selvage, so that the rapier may then be with- 
drawn without disturbing the yarn just inserted, This method is 
not generally applicable, since it inserts a double pick, but it has 
come to be widely used for weaving ribbons and other narrow 
fabrics at speeds up to 1,200 picks per minute. 

For general use, a loom must be capable of inserting single 
picks, and several types of rapier loom that do this are manu- 
factured, The one shown in fig. 22 makes use of two flexible 
rapiers, one to convey a loop or weft halfway across the warp, 
the other to straighten out the loop by pulling one limb of it 
across the other half of the warp. The circular covers for the 
tape wheels are seen at each side of the loom, and at the right- 
hand side are two linked packages of yarn forming the weft sup- 
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FIG. 22.—A SINGLE-COLOUR SHUTTLELESS LOOM OF THE RAPIER TYPE 


The special feature of this loom is that the weft is cut off 
from the supply in two-pick lengths, which permits a normal 
selvage to be formed at the supply side. At the other side a 
twisted selvage, firm but with a frayed edge, is formed with the 
aid of extra ends from two bobbins mounted on a rotating plate. 

The presentation of the weft to the right-hand rapier and the 
cutting of the weft and its control constitute a two-pick cycle, 
though the movement of the rapiers is identical on each pick. 
The insertion of the first pick of the cycle starts with the free 
end of the weft clamped near the selvage, and the length of the 
yarn between the clamp and the supply package located in the 
path of the conveying head of the right-hand rapier. This rapier 
enters the shed and proceeds halfway across the warp, drawing 
yarn from the supply and forming a loop, which is transferred 
to the left-hand rapier. The selvage clamp is then released, fur- 
ther withdrawal from the supply is prevented by the application 
of a supply clamp, and then both rapiers are withdrawn. The 
left-hand rapier takes the free end of weft to the left-hand sel- 
vage, where it is gripped between the two intertwining selvage 
ends. The first pick is then beaten in. At the right-hand side a 
length of weft now extends from the selvage to the supply pack- 
age. Next, this length is placed in the path of the right-hand 
rapier, the supply clamp is released, and the rapiers both move 
halfway across the warp. A loop forming the second pick now 
extends from the selvage to the conveyor head of the right-hand 
rapier and back to the supply. This loop is transferred to the 
left-hand rapier; the length of the weft extending from it to the 
supply is cut near the selvage; the left-hand free end so formed 
is left free, permitting the loop to be pulled straight as before; 
and the right-hand free end is clamped by the selvage clamp, 
ready for the two-pick cycle to begin again after the second pick 
has been beaten in. 

The sley is cam driven in order that it may be stationary dur- 
ing picking, and special care is taken with locating the lower sheet 
of warp so that the rapiers may run freely. 

This type of loom provides for only one colour of weft and 
is intended for the mass production of simple fabrics. Other 
rapier looms are available that can insert single picks of up to 
eight different colours in any desired order. 

Rapier looms are, on the whole, simpler and more versatile than 
dummy-shuttle looms, but they have failed to achieve such high 
rates of weft insertion, the maximum being not more than 400 yd. 
(365 m.) per min. They differ in respect of the number of rapiers 
employed and the type of selvage provided; some of them oper- 
ate by gripping the free end of the weft and conveying that through 
the shed rather than by starting with a loop, as described above. 

Fluid-Jet Type.—Fluid-jet looms, most recently developed of 
the shuttleless types, are produced and used on a much smaller 
scale than the two other types described above. They are of 


WEAVING 


two kinds, one employing a jet of air, the other a water jet, to 
propel a measured length of weft through the shed. The signif. 
cance of this development is that for the first time nothing solid 
is passed into the shed other than the weft, which eliminates the 
difficulties normally associated with checking and warp protection 
and reduces the noise to an acceptable level. Furthermore the 
weft is virtually uninfluenced by gravity during its traverse, which 
allows the warp line to be disposed to suit the convenience of 
the weaver and to minimize the floor space required. In addition 
the width of the loom exceeds that of the cloth by only a smi] 
amount, leading to a very compact design, as can be seen from 
the water-jet loom shown in fig. 23. 

Although a fluid-jet loom corresponds in its function to the 
dummy-shuttle and rapier types; it differs in two important re. 
spects. It does not, by its own motion, determine the length of 
weft inserted, and it is capable of applying only a very limited 
accelerating force to the yarn. Fluid-jet looms are provided, there. 
fore, with a device that draws off the yarn from the supply pack- 
age continuously, or almost so, at the average rate of weft con 
sumption, stores it on a drum until the onset of picking, and then 
releases it at zero tension. Excess yarn is delivered, which i; 
later retracted, either by the motion of the sley or by an am 
that increases the length of the path taken by the yarn. A second 
retraction takes place after the weft has been severed, in order 
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FIG. 23,—A SINGLE-COLOUR WATER-JET LOOM 


that the free end should protrude only slightly from the noz 
of the jet. 

One form of air jet, combined with a guide tube for the well, 
is shown in fig. 24. Air, at about one atmosphere excess Df? 
sure, is introduced through the air inlet when picking begin, 
and this operates initially on the length of weft extending fron 
the end of the weft nozzle to a little beyond the end of the tt 
nozzle. As the weft issues from the air nozzle, a greater Jeng! 
of yarn becomes subject to air drag, and the total accelerating 
force increases, giving a peak velocity to the leading end of 3 Ti 
120 ft. (36 m.) per sec. The expansion of the jet, beyon 1 
point distant about five diameters from the orifice, leads Vy 
rapid falling off of the air velocity along the yarn path, until 
point is reached where the yarn is moving faster than the ain 
considerable buckling of the yarn occurs. Suction is provi d 
therefore, at the opposite side 
the loom to straighten the 
and tension it. 

A water jet retains ) di 
much more than an air jet b 
correspondingly more effec 
Whereas a jet of air, Td ft 
maximum speed of about 9 K 
(274 m.) per sec., gives ana 
age rate of weft insertion 
picking of approximately 
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FIG. 24.—THE COMBINED AIR AND 
WEFT NOZZLE OF AN AIR-JET LOOM 
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hat speed, a water jet of about 150 ft. (45 m.) per sec. 
inserts the weft at three-quarters of its speed, The use of water, 
however, is a severe limitation. The method is suitable only 
for such yarns as nylon, polyester, and glass, which do not ab- 
sorb water; the warp cannot be sized with normal water-soluble 
sizes; and many n of the loom must be constructed of cor- 
jon-proof material. 

que up to 400 picks per minute have been reached by fluid- 
jet looms; but since their widths are in the range of 36-48 in. 
(01-122 cm.), the rate of weft insertion does not reach that 
achieved by dummy-shuttle looms. 

Circular Looms.—Looms in which the shuttles move in a cir- 
cular path, laying down the weft substantially in the form of a 
drde and producing tubular cloth, are known as circular looms. 
From the engineering and textile standpoints they have many at- 
tractions, The three reciprocating motions, mutually at right an- 
gles, of the flat loom are reduced to one—that of the heddles. 
Thé shuttles and the presser wheel used for beating in rotate at 
aconstant low speed. Weft is withdrawn at a low uniform ten- 
sion, and there is no tendency for the weft packages to disinte- 
grate under shock. A high rate of cloth production can be 
achieved by the use of more than one shuttle, combined with seg- 
mental shedding, in which the shed at any point is opened just 
as the shuttle reaches it and is changed as soon as the shuttle has 
passed. One loom has been constructed in which 8 shuttles in- 
sert simultaneously 40 picks per minute, in a cloth 200 in. (508 
m.) in circumference, giving a rate of weft insertion of nearly 
1800 yd. per min., which is far in excess of the best achievement 
of any flat loom. 

Nevertheless, circular looms are not used to any large extent. 
They have long been used for weaving hosepipes, not because of 
the advantages described but because a more uniform structure 
tan be achieved than by employing a flat loom, They have only 
relatively recently been introduced for weaving wide cloth and so 
far have not been exploited appreciably except for weaving jute 
Sucking. There are several reasons for this. The loom lacks ver- 
satility; the shuttles cannot be replenished automatically; the 
Warp always lies between the shuttle and the mechanism for 
driving it and thus is susceptible to damage; internal selvages, 
Which almost. inevitably are of the twisted type, must be pro- 
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FIG. 25,—A CIRCULAR LOOM 
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vided and are not always acceptable; and the unusual height of 
the machine (which requires attention at both the top and the 
bottom) necessitates the provision of a platform or the use of 
à second floor. 

The circular loom illustrated in fig. 25 makes use of 4 shuttles, 
each of which inserts 80-90 picks, up to 56 in, (1.42 m.) in cir- 
cumference, per minute, giving a rate of weft insertion of 500— 
560 yd. (457-512 m.) per min. Two of the shuttles are seen 
between the two innermost rings. The inner ring supports the 
fell of the cloth; the outer is the top of the reed, which serves 
to guide the shuttle and position the warp but not to beat in. 
Beating in is performed by wheels provided with teeth, which 
enter the warp as each wheel rolls round the fell behind its cor- 
responding shuttle, pressing the weft to the fell, 

Miscellaneous Looms.—One development in narrow-fabric 
looms has been the use of miniature rapiers to insert double picks. 
The selvage at the supply side needs no binding; the other is 
bound by knitting together the protruding loops of weft or by 
weaving them together by passing a small extra bobbin of warp 
yarn through them. Ribbons of this structure have proved satis- 
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FIG. 26,—A GROUP OF SINGLE-HEAD HIGH-SPEED NARROW-FABRIC LOOMS 


factory for many purposes, the method being advantageous be- 
cause of the continuous weft supply, since automatic shuttle re- 
plenishment is not available on narrow-fabric looms, z 

The only other development of significance is the introduction 
of precision-built high-speed single-head machines of the kind 
shown in fig. 26. As with other narrow-fabric looms, advantage 
is taken of the fact that the length of the shuttle exceeds the 
width of the fabric, so the shuttle can be positively controlled 
by engaging it with the picking mechanism at one side before it 
has become disengaged from that at the other. In the loom il- 
lustrated the shuttle oscillates in an arc behind the reed, which 
is of special construction, consisting of two rows of dents, one 
above the other, which separate to allow the weft to pass in front 
of the reed to be beaten in. The heddles rotate about the line 
of the fell. In this way, high-speed movement of the parts is ob- 
tained without straining the warp; and with a }-in. (12.7 mm.) 
ribbon, speeds of 950 picks per minute are achieved. 

Dobby and Jacquard looms are looms fitted with these forms 
of shedding but otherwise are essentially the same as looms with 
tappet shedding. Dobbies and Jacquards have not changed es- 
sentially in recent years, but there have been engineering refine- 
ments, such as improvements in bearings and lubrication, and usu- 
ally with dobbies the movement of the heddles is derived from 
cams, which allow the warp to pause when the shed is fully open, 
so facilitating the passage of the shuttle. i" 

Looms for weaving fabrics with unusual wefts, such as rigid 
wire or canes, may insert the weft by nipping it between a pair 
of rotating wheels, or the loom may be stopped while the weft 
is inserted by hand and started again while beating in and shedding 
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take place. In other respects these looms call for no special 


mention. 
See also SPINNING; CARPET MANUFACTURE; CorroN MANU- 


FACTURE; Woor. (J.J. V) 


GLOSSARY OF SELECTED TERMS USED IN WEAVING 


Batten (beater).—The movable bar on a loom that carries the reed 
and is used to beat in each weft yarn. 

Beaming the warp.—Winding the warp on the warp beam or roller. 

Beater.—See Batten. “ 

Beating in (beating up).—The process of pushing a newly laid pick 
(weft thread) against the last previous one. 

Beating up.—See Beating in. 

Binding system —See Weave. 

Bobbin (pirn or quill) —A package of yarn spun or wound on a cen- 
tral supporting core or former; or the core or former without yarn on it. 

Breastbeam (Fore beam).—The íront crossbar of a loom, which 
carries the cloth to the cloth beam. 

Chain.—See Warp. 

Checking.—The process of bringing the shuttle to rest at the end of 
each traverse. 

Cloth beam (Cloth roller).—A cylinder on which cloth is rolled as 
itis woven. 

Cloth roller.—See Cloth beam. 

Cylinder —See Cloth beam; Warp beam. 

Dent.—A wire of the reed and the adjoining space. 

Dobby.—A shedding apparatus similar in broad principle to a 
Jacquard attachment, for weaving small figures. 

Drawing in the warp.—Drawing the warp threads through the eyes 
of the heddles and the dents of the reed. 

Dressing (sizing) the warp.—The application (before weaving) of a 
paste or size to the warp, to smooth down all the loose filaments of 
the yarn and to increase stiffness and tenacity; in older dressing 
machine size was applied with a brush; in the sizing machine the 
warp yarns are impregnated with size. "Dressing" also includes the 
process of assembling yarns on a beam immediately before weaving. 

End.—An individual warp thread, of indefinite length. 

Fell.—The end of the cloth in the loom, formed by the last pick 
beaten in. 

Filling —See Weft. 

Float.—A length of either warp or weft yarn lying on the surface 
of the cloth between intersections. 

Fore beam.—See Breastbeam. 

Frame.—The part of the loom that supports the warp beam, cloth 
beam, batten, etc. 

Griff (griffe) .—An arrangement of parallel bars in the Jacquard at- 
tachment that lifts the hooked wires that raise the warp threads. 

Harness.—Two or more shafts. 

Heald —See Heddle. 

Heddle (heald).—A device (looped cord, shaped wire, or flat steel 
strip) through which a warp yarn is threaded and the raising or 
lowering of which creates the shed; also synonymous with shaft. 

Heddle shaft (heddle frame).—A series of heddles between two hori- 
zontal bars; sometimes synonymous with Aeddle. 

Lams.—The connecting links between the harnesses and the treadles. 

Lathe (lay) —See Batten. 

Lease (laze) rod.—One of the rods (usually two) used to separate 
the warp yarns and keep them in order. 

Leash.—A looped cord, used as an alternative to a heddle. 

Let-off of warp.—Releasing the warp from the warp beam. 

Loom.—A set of devices that permits a warp to be tensioned and a 
shed formed for the passage of a weft yarn. 

Pick (shot) —A single length of weft, from one edge of the cloth to 
the other. 

Picking (shooting).—The process of laying weft thread between 
warps. 

Pirn.—See Bobbin. 

ISI Bobbin. 

eed. —A grating of uniformly spaced fine parallel wires (original. 
of reeds), through which the warps are passed, carried by the Batch 
that accomplishes the beating-in process and controls the spacing of the 
warp ends, 

Satin.—One of the three basic weaves, smooth-faced with an un- 
broken surface of long, floating warp yarns. 

Selvage (selvedge).—The vertical edges of a woven fabric, around 
which the picks turn before passing across the fabric. 

Shaft.—See Heddle shaft. 

Shed.—The space created by raising one group of warp yarns and 
lowering those remaining; the weft is inserted through this opening. 

Shedding.—The process of forming a shed. 

Shoot.—See Weft. 

Shooting.—See Picking. 

Shot.—See Pick. 

Shute.—See Weft. 

Shuttle.—A projectile that carries the weft thread through the shed. 
Shuttle box.—A case that receives the shuttle after it has laid a weft 
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thread; also, in weaving different colours, a set of compartments con. 
taining shuttles with different coloured threads. al 

Sizing the warp —See Dressing the warp. 

Sley.—The batten; also (v.) to thread warp yarns through the dents 
in the reed. : 

Tabby.—One of the three basic weaves, the simplest; plain weave, 

Taking up the cloth.—Winding the woven fabric onto the cloth beam, 

Temple—A device for keeping the width of the woven fabric even, 

Treadle.—A foot-control that raises and lowers the warp yams tg 
form the shed. AL Mo 

T«will.—One of the three basic weaves, distinguished by diagonal line; 

Warp (chain) —The lengthwise threads in a piece of woven cloth, - 

Warp beam (warp roller) —A cylinder on the loom on which warp 
thread is wound and from which it unwinds as weaving progresses, 

Warp roller —See Warp beam. 

Weave (binding system).—A particular system of interlacing warp 
and weft yarns. 4 

Weaving.—The process of combining (interlacing) warp and welt 
components at right angles to make a woven structure. 

Web.—A fabric on, or coming from, the loom. 

Weft (filling, woof, shoot, shute).—The widthwise threads in a piece 
of woven cloth. 

Woof.—See Weft. 

Yarn.—Fibres or filaments that have been drawn out and combined 
together, with or without twist, in a continuous length. (X) 

BrpLr0cRAPHY.—Siructure and Design of Woven Textiles: A. Barlow, 
The History and Principles of Weaving by Hand and by Power (1819); 
T. F. Bell, Jacquard Weaving and Designing (1895); V. Birrell, The 
Textile Arts (1959); M. E. Black, New Key to Weaving (1951); 
C. G. Gilroy, The Art of Weaving by Hand and by Power (1844); 
R. d’Harcourt, Textiles of Ancient Peru and Their Techniques (1962); 
L. Hooper, Hand-Loom Weaving Plain and Ornamental (1948); H, 
Nisbet, Grammar of Textile Design (1919); W. Watson, Advanced 
Textile Design, 2nd ed. (1925), and Textile Design and Colour, 2nd ed, 
(1921); A. C. Weibel, Two Thousand Years of Textiles (1962); Anni 
Albers, On Weaving (1965). (R. J. Ap) 

Origin and Development of the Loom: A. Barlow, The History and 
Principles of Weaving by Hand and by Power (1879) ; C. G. Gilroy, 
The Art of Weaving by Hand and by Power (1844); J. A. Murphy, 
A Treatise on the Art of Weaving, 2nd ed. (1827); C. Singer (ed), 
A History of Technology, 5 vol. (1954-58); “The Loom,” in Ciba 
Review (December 1938); J. L. Hayes, American Textile Machiner) 
(1879) ; H. L. Roth, Studies in Primitive Looms, Bankfield Museum 
Notes, 2nd series, no. 2, 8, 9, 10, 11. (G. R. Co) 

Modern Looms: A. Crossland, Modern Carpet Manufacture (1958); 
V. Duxbury and G. R. Wray (eds.), Modern Developments in Weavint 
Machinery (1962); W. Middlebrook, Primary Aspects of the Powe 
Loom (1953), Secondary Aspects of the Power Loom (1956), Nego- 
tive Dobby Shedding Motions (1951), Loom Box Changing Motions 
(1950); A. H. Nissan (ed.), Textile Engineering Processes (1959); 
J. Schneider, Weberei (1961). g. 1. v) 

WEBB, CLEMENT CHARLES JULIAN (1865-198) 
English philosopher who concerned himself increasingly with philo- 
sophical issues raised by Christian belief and practice, was born 
in London on June 25, 1865. Educated at Westminster School, 
London, and Christ Church, Oxford, he became fellow and pe 
in philosophy at Magdalen College (1889-1922) and then it 
professor of the philosophy of the Christian religion (1920-30) ; 
Oriel College, Oxford. He died at Pitchcott, Aylesbury, on Oct. 
1954. 

Webb’s editions of John (q.v.) of Salisbury’s Policraticus (1909) 
and Metalogicon (1929) are probably his greatest contribution! 
Scholarship. He subjected the theories of Émile Durkheim E 
Lucien Lévy-Bruhl (which treated religion as a social phenomen? 
and no more) to patient and thorough criticism in his Group T 
ories of Religion and the Individual (1916). He was cautious A 
all extreme claims whatever their origin, brought to his philosop d 
ing a sense of history and a Kantian sense of the significante 
the moral imperative, and was later profoundly influence W 
John Cook Wilson (1849-1915). In the philosophy of rigo 
is best remembered for his Gifford Lectures, God and Perso! te 
(1918) and Divine Personality and Human Life (1920), where i 
distinguished between personality “in” and “of” God and P 
the bearing of this on man's personality as it shows itself in w ! 
political, scientific, and religious activity. His other works inc 
The Contribution of Christianity to Ethics (1932), ReiS 
Thought in England from 1850 (1933), and The Historical Elem 
in Religion (1935). A full list of his publications (more than 
is given in his Religious Experience (1945). i 

See memoir by W. D. Ross, Proceedings of the British Aa 
41:339-347 (1955). (TS 
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WEBB, (GLADYS) MARY (née MerEDITH) (1881-1927), 
English novelist and poet. She was born on March 25, 1881, at 
Jpighton-under-the- Wrekin, Shropshire, and lived, except for her 
Just six years in London, in that county. In her five modern novels 
-Tlie Golden Arrow (1916), Gone to Earth (1917), The House in 
Dormer Forest (1920), Seven for a Secret (1922), Precious Bane 
(924) and in the unfinished historical novel Armour Wherein 
He Trusted (1929), she did for Shropshire what Thomas Hardy 
did for Dorset. Her treatment of character was romantic rather 
than psychological, but her vivid style conveys a rich and intense 
impression of e lon) ees a its people. She 
1 . Leonards, Sussex, on Oct. 8, 3 
B ud complete edition of the works (1928) includes 
Paw: es uo T Moult, Mory Webb: Her Life and Work 
af Joy (1917). See M , Webb: 

(1932); The Essential Mary Webb, a selection introduced by M. Arm- 
1949). (M. D. A.) 
“EBB, PHILIP SPEAKMAN (1831-1915), English archi- 
tect and pioneer figure in the "Domestic Revival" movement in 
Fnglish town and country architecture, was born at Oxford on 
Jan, 12, 1831. He completed his training in G. E. Street’s Oxford 
fice, where he became a close friend of William Morris (q.v.). 
They founded the celebrated Morris Company in 1861 and the 
Society for the Protection of Ancient Buildings in 1877. Webb’s 
first commission, the famous “Red House,” Bexley, Kent, was 
designed for Morris in 1859; it is characteristically unpretentious 
andinformal. Webb was a proponent of the picturesque exterior, 
which he enhanced by the use of well-contrasted materials. His 
dark paneled and painted interiors, enlivened by bare brickwork or 
exposed ventilator grilles, were equally picturesque. Nonetheless, 
his approach was fundamentally practical, demanding respect for 
site, for local traditions, and for the client’s needs. Most of his 
buildings are country houses, such as “Clouds,” Wiltshire (com- 
pleted 1886 but badly damaged by fire 1889), and “Standen,” 
Sussex, 1891, but the London town house in Palace Green, Ken- 
Es displays the same skilful use of heterogeneous stylis- 

c motifs, 

Webb died at Worth, Sussex, on April 17, 1915. R. Norman 
M R. Lethaby (Qq.v.), and Sir Edwin Lutyens were among 
ose influenced by him. 

BrrocnapRY —W. Lethaby, Philip Webb and His Work (1935); 
J, Brandon-Jones, “The Work of Philip Webb and Norman Shaw" in 


Architectural Association Journal, LXXI (1955) ; P. Ferriday, Victorian 
Architecture (1963), (AL. S. B.) 


WEBB, SIDNEY JAMES, ist Baron PassrIELD (1859- 
47), and BEATRICE (née Porter) (1858-1943), English 
kaders of social and economic reform, for half a century exercised 
atteaching influence on the outlook of their time. 

28 Webb was born on July 13, 1859, in London, His father 
as an accountant; his mother carried on a hairdressing business. 
tucated on the continent and at the City of London and Birk- 
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beck colleges, he left school at 16 and in 1878, after a brief period 
of commercial employment, won a place in the war office. Suc- 
cessful in a series of competitive open examinations, he passed 
Írom the clerical to the administrative grade in 1881 and spent 
ten years in the colonial office. In 1885 he was called to the bar; 
in the same year he joined the Fabian society (q.v.), where Bernard 
Shaw was a lifelong friend. His contribution to Fabian Essays 
(1889) was read by Beatrice, one of the nine daughters of Richard 
Potter, a wealthy and enterprising industrial magnate in Tad- 
caster. Born in Gloucester, Jan. 22, 1858, and privately educated, 
Beatrice shared her father’s work, traveled widely with him and 
acted as his London hostess. In 1887 she entered the field of social 
work as assistant to her cousin Charles Booth (q.v.), in the inquiry 
published as Life and Labour of the People in London (17 vol., 
1889-1903). At the time of her first meeting with Sidney Webb, 
she was engaged on The Co-operative Movement in Great Britain 
(1891). In 1892 they married. Henceforward, resources and 
talents were fused. Their London home—41 Grosvenor Road— 
became a workshop for a long series of books, a hive of intellectual 
activity, and a serious social centre of a unique kind. 

Leaving the civil service in 1891, Sidney was elected, on a forth- 
right Fabian program, as a Progressive member of the new London 
County Council (LCC). He held his seat at Deptford, with in- 
creasing majorities at each election, until he resigned in 1910. 
Much of his LCC activity was devoted to education; he has been 
called the parent of London's educational system (see EDUCATION, 
History or). The Webbs were the power behind the Balfour Edu- 
cation Acts of 1902 and 1903; they did much to give London a 
teaching university; and they promoted the development of the 
London School of Economics. Sidney served on many royal com- 
missions, including that of 1903-06 on trade unions; Beatrice was 
a member of the commission on the poor law. 

Its famous minority report (1909) challenging the basis of the 
entire poor-law system, signed by Beatrice, was written, as usual, 
jointly by herself and her husband (see Poor Law: Criticism 
and Reform). They organized a great crusade in favour of the 
minority report; its failure, at the time, brought them into 
party politics, hitherto eschewed. In 1913 they founded the 
New Statesman; in 1914 Sidney became a member of the War 
Emergency Committee set up by the Labour Party and largely di- 
rected its domestic policies. He wrote the manifesto Labour and 
the New Social Order, on which the party fought the elections of 
1918, 1922, and 1924; he was, from 1915 to 1925, a member of the 
party's national executive. In 1918 he stood as member of Par- 
liament for London University; in 1922 he was elected M.P. for 
Seaham. In the 1924 Labour government he was an adequate 
president of the Board of Trade. He resigned his seat in 1928, 
but in the goyernment of 1929 he came back, under strong pres- 
sure, to be secretary of state for the colonies, with a seat in the 
House of Lords as Baron Passfield—a title his wife never used. 
The name was derived from the pleasant house, Passfield Corner, 
in Liphook, Hampshire, to which they had retired in 1928, giving up 
their London home but not their contacts. In 1932 they visited 
the U.S.S.R. and in 1935 published their last major book, Soviet 
Communism, in which the doctrine of “gradualism,” to which they 
had been so long devoted, seemed to be thrown over. In 1944 Sid- 
ney Webb was awarded the Order of Merit. Beatrice died in Lip- 
hook on April 30, 1943; he died four years later, on Oct. 13, 1947, 
also in Liphook. Their ashes are interred in Westminster Abbey. 

The most important works by the Webbs are: The History of 
Trade Unionism (1894; rev. ed., 1920); Industrial Democracy 
(1897; new ed., 1920); English Local Government, nine volumes 
(1906-29; includes English Poor Law History, three volumes) ; 
The Break-up of the Poor Law (1909); English Poor Law Policy 
(1910); A Constitution for the Socialist Commonwealth of Great 
Britain (1920); The Consumers’ Co-operative Movement (1921); 
The Decay of Capitalist Civilization (1923) ; Soviet Communism: 
a New Civilisation? (1935; 3rd ed., 1945). 

Beatrice Webb also wrote My Apprenticeship (1926) and Our 
Partnership (ed. by B. Drake and Margaret I. Cole, 1948). Her 
Diaries, 1912-1924 were also edited by Cole (1952). Beatrice 
Webb's American Diary, 1898 was edited by D. Shannon (1963). 
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Brsrrocrarny.—M. A. Hamilton, Sidney and Beatrice Webb (1933) ; 
M. I. P. Cole (ed.), The Webbs and Their Work (1949) ; R. H. Tawney, 
Webbs in Perspective (1953). (M. A. H.; X) 


WEBB, WILLIAM HENRY (1816-1899), U.S. naval archi- 
tect and the leading shipbuilder in New York for over 30 years. 
Born in New York City on June 19, 1816, he began shipbuilding 
at the age of 20, and by 1869 he had built more tonnage than any 
other U.S. builder. Bold and versatile in his designs, he built 
packets, clippers, and side-wheelers, sailing vessels and steamships, 
wooden ships and ironclads. He also built war vessels for Russia, 
Italy, and France. 

Webb closed his shipyard in 1869, due to the shift from wood to 
iron construction, but continued his shipping interests until 1872, 
when he retired because of ill health. He died in New York on 
Oct. 30, 1899. 

Webb’s most permanent and important contribution was the 
founding, building, and endowing of Webb Institute of Naval Archi- 
tecture at Glen Cove, N.Y., in 1889. (F. E. HA.) 

WEBER, ALBRECHT (1825-1901), German Orientalist and 
one of the most outstanding Sanskrit scholars of his generation, 
contributed greatly to the development of European knowledge 
in ancient Indian studies. He was born at Breslau (Wroclaw) on 
Feb. 17, 1825. In 1856 he was appointed teacher of Sanskrit at 
the University of Berlin, and in 1867 he became professor of an- 
cient Indian languages and literature, which appointment he held 
until his death in Berlin on Nov. 30, 1901. It was chiefly in the 
field of Vedic literature, especially in the old Vedic ritual texts, 
that he excelled as a scholar. He contributed largely to the Vedic 
portions of the great Sanskrit dictionary of O. von Bohtlingk and 
R. Roth. Although his principal work was on Sanskrit, he also 
took a keen interest in Prakrit: his edition of the Prakrit poems 
ascribed to Hala and his study of the Jaina Prakrit manuscripts 
in the Berlin Royal Library are his most important works in this 
field. 

Among Weber’s important publications are: White Yajurveda 
(1849-59); Akademische Vorlesungen über indische Literatur- 
geschichte (1852); Indische Studien (1849-98), a review that 
Weber started and edited and to which he largely contributed; and 
Verzeichnis der Sanskrithandschriften der kgl. Bibliothek zu Ber- 
lin (1853-92). (J. Br.) 

WEBER, CARL MARIA FRIEDRICH ERNST, 
FREIHERR VON, (1786-1826), composer and conductor, was the 
principal figure in Germany in the transition from Classical to 
Romantic music. Born on Nov. 18, 1786, at Eutin, near Liibeck, 
he was the son of Franz Anton 
von Weber, a stage manager, with 
whom, in his early years, he trav- 
eled extensively in Austria and 
Germany, acquiring a firsthand 
knowledge of the theatre that 
later served him as an opera com- 
poser. Constanze Weber, Franz 
Anton’s niece, became Mozart’s 
wife; thus Carl Maria was Mo- 
zart’s first cousin by marriage. 
Among his teachers was Joseph 
Haydn’s brother Michael, with 
whom, from 1798, he studied 
composition at Salzburg. In the 
same year he published six minia- 
ture fugues for piano, and the fol- 
lowing year, at the age of 13, he 
wrote his first opera, the manuscript of which was lost. His second 
opera, Das Waldmüdchen, was produced at Freiburg in 1800; it 
was H by Peter Schmoll und seine Nachbarn (Augsburg, 
1803). 

In 1804 he was appointed conductor at Breslau (now Wroclaw), 
where he worked on the opera Rübezahl (left unfinished). In 
1806 he became director of music to Duke Eugen of Württemberg 
at Carlsruhe, where he wrote several instrumental works, and in 
the following year was appointed music master to the children 
of the duke’s brother Ludwig, at Stuttgart. Silvana (Frankfurt, 
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1810) was followed by Abu Hassan (Munich, 1811). About this 
time Weber also became known in Germany as a pianist, In 1813 
he was conductor at Prague and in 1817 at Dresden. There the 
writer Friedrich Kind suggested to him the libretto of Der Prajt 
schiitz (“The Marksman”), based on à tale from the Gespenster. 
buch (“Ghost Stories") by J. A. Apel and F. Laun. The opera 
Weber's masterpiece and the work in which the spirit of Romantj. 
cism was established in German opera, was finished three years 
later and was first given on June 18, 1821, in Berlin, where earlier 
the same year his opera with spoken dialogue, Preciosa, had been 
performed. The Berlin success of Der Freischiitz was repeated 
in the major opera houses of Europe, but Weber's later operas 
failed to reach this level. Die drei Pintos, left unfinished in 1871 
was later completed by Gustav Mahler and was first given at Leip 
zig in 1888. Euryanthe (Vienna, 1823) was only moderately suc. 
cessful. In 1826 Weber went to London to conduct his last opera, 
Oberon, commissioned by Charles Kemble, on an English libretto 
by J. R. Planché (Covent Garden, April 12, 1826). He died in 
London on June 5, 1826. His remains were removed to Dresden 
in 1844, 

Weber not only liberated German opera from the prevalent 
French and Italian influences: in his novel conceptions of the or- 
chestra (see ORCHESTRATION) and in his choice of subject, with 
strong supernatural elements, he laid the foundations of one of the 
principal forms of 19th-century opera. Wagner, who wrote works 
in his honour for the funeral service at Dresden, was greatly in- 
debted to him. (See Lerrmoriv.) Besides his operas he wrote 
instrumental works, particularly for the horn and clarinet, whose 
individual characters he redeveloped. His piano works are re 
markable for their virtuosity. Weber also wrote music criticism 
in a manner foreshadowing that of Schumann and Wagner, and he 
left an unfinished autobiographical novel, Tonkiinstlers Leben (“A 
Musician’s Life"). 

BrstiocrapHy.—E. J. Dent, “A Weber Centenary,” in Music and 
Letters (July 1921); A, Einstein, *C. M. von Weber,” in Music and 
Letters (Jan. 1937) ; W. Saunders, Webér (1940). 

WEBER, ERNST HEINRICH (1795-1878), German anat- 
omist and physiologist who contributed the important concept 
of the just noticeable difference to psychology, was born in Witter 
berg, June 24, 1795, the oldest of three brothers, all of whom 
achieved distinction in science (see WEBER, WILHELM Epua), 
From 1818 until his death Weber held a chair at the University o 
Leipzig. Though he conducted many investigations on the interna 
organs, he is known chiefly for his work on tactual experience, à 
field in which he conducted many original experiments and pub- 
lished two books: De tactu: annotationices et physiologicae (1834) 
and Der Tastsinn und das Gemeingefühl (1851). Weber died in 
Leipzig on Jan. 26, 1878. 

Weber's experiments on cutaneous localization and the to 
point threshold led to his theory of sensory circles—small regions 
of common innervation that are projected upon the brain—à fort: 
runner of R. H. Lotze’s theory of local sign and of the doctrine? 
isomorphism (see PERCEPTION : Representation in Kind). ; 

From the localization of touch Weber went to the localization 
of sound, but these experiments attracted little attention. - 
invention of a measure of sensibility—the just noticeable differ 
ence between stimuli—might also have been neglected had his It 
sults not attracted the attention of G. T. Fechner (q.v.); who mae 
them the basis of psychophysics, Weber discovered the princip 
that ratios, not absolute differences, describe sensory discrimi 
tion of least perceptible differences. Fechner gave mathemati 
form to the empirical relationship and called the formulato 
Weber's law (see PSYCHOPHYSICAL METHODS; SENSATION). 


See J. C. Flügel, A Hundred Years of Psychol 1964). 
" s of Psychology Ve MDs x) 


WEBER, MAX (1864-1920), influential German sociologi 
and political economist, was born at Erfurt on April 21, 1864, s 
died in Munich on June 14, 1920. He was a professor at the i 
versities of Berlin (1893), Freiburg (1894), Heidelberg (18% 
and Munich (1919). As a student of legal and economic histo 
his first important work in this field was Die römische yi il 


geschichte in ihrer Bedeutung für das Staats- und P! rin 
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“Roman Agrarian History in Its Significance for State and 
Private Law”). Later he turned to the study of sociology; the 
“again challenge to his mind was the Marxist idea of economic de- 
‘eins we thorough. ME gara staa icant extent 
ik und der Geist aes ; Eng. trans., The 
Eo Ethic and the Spirit of Capitalism, 1930), he tried to 
ove that, in this ne at ee: religioni aa ehicilideas were of 
helming significance. e problem of historical causation de- 
Bed ine even broader question: in view of the failure of 
other cultures to produce a capitalized economy, what factor in 
the spiritual history of the Western world is responsible for capi- 
talism? (See CAPITALISM.) Weber found an answer only by 
thoroughly studying the religious and social history of India, China, 
andthe Jews. His results were published in three volumes, Gesam- 
melte Aufsitze sur Religionssoziologie (1920-21; Eng. trans., “The 
Religions of the East Series,” 1952-58). His Wirtschaft und 
Gesellschaft (1921; Eng. trans., On Law in Economy and Society, 
1954) is a systematic presentation of the sociological factors (eco- 
nomic and noneconomic) that shaped history—a grandiose attempt 
to show that world history lends itself to systematic treatment. 
(See Economics: The Critical Schools.) In his contribution to 
scientific methodology, Gesammelte Aufsütze zur Wissenschafts- 
Ieire (1922; Eng. trans., Methodology of the Social Sciences, 
1949), Weber argued that human studies are different in nature 
from science because sympathetic understanding (Verstehen) and 
valuations play a decisive role, and the elaboration of the typical 
leads to the creation of specific concepts (/dealtypus). The great 
a thinker of the Weimar Republic, he was a firm believer in 

e democratic ideals of the West. 

Other works of his available in English translation include 
Theory of Social and Economic Organization (1947); Basic Con- 
this of Sociology, trans. by H. P. Secher (1962); From Max 
Weber: Essays in Sociology, trans. and ed. by Hans H. Gerth and 
C. Wright Mills (1946) ; Max Weber, ed. by S. M. Miller (1963); 
Economy and Society, ed. by G. Roth (1966). 
oe Weber, Max Weber: ein Lebensbild oA a 

WEBER, WILHELM EDUARD (1804-1891), German 
Physicist, made enduring contributions to the modern system of 
En units; the unit of magnetic flux is named after him. 
Eoi P tenan " a anes d oU 

inrich Weber (g.v.). He studied at the universities o 
aM md Göttingen and later was one of seven professors ex- 
tit m Göttingen for protesting the suspension (1837) of the 
E t Hanover (g.v.) by King Ernest Augustus. He yas 
is B eno: si ee of Leipzig (1843) and in 1849 returne 

gen. 
E showed that an absolute system of electrical measure- 
ms, eed in ten oi thena Ay oh length, Fein 
m e view of G. T. Fechner that post e 
oes move in a conductor with equal and opposite velocities, 
table red the law of forces between charges. He also made 
iam itions to the theory of magnetism, particularly concern- 
ism he me phenomena. In investigating sien iH 
1833, Med Cum ae form of mirror niri ae uA em 

legraphy that ith C. F. Gauss) a system of elec Fi s 
conjuncti at functioned over a distance of about 9,000 ft. | 
n “hea his brother Ernst he published in 1825 a treatise 
1836 he coll ie Wellenlehre auf Experimente gegründet; and in 
gist Eduard xA ute ue brother, He cible 

5 TIC. eber (1806-71), in an inves 

mechanism of walking. He died at Góttingen on June 23, 1891. 
agers, Tee AND FIELDS, U.S. canti m wei gern 
lauri - WEBER was born Aug. 11, 7a 
t bene ras, Jan. 1, 1867, both in New York City. oaks 
Juvenile Rica first appearance in public, enacting x a 
ert eight ie They perfected their comedy teamworl ane 
ey Ere figs appearing chiefly in Dutch sketches. ndm 

agem, eir own company and ten years later took ov 
Philly ca of the Broadway Music Hall, which thereafter we 
chiefly of called “the Weber and Fields.” Their shows consistec 

informal song, dance, and comedy routines; and their 
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burlesques of popular plays of the period, under such titles as The 
Great Decide and Without the Law, were featured. In 1904 Fields 
left the partnership and opened Fields’ Theatre. The team re- 
united in 1912 to produce Hokey-Pokey at the Broadway theatre, 
which Weber had continued to manage. Fields died in Los Angeles, 
Calif., July 20, 1941; Weber, May 10, 1942, also in Los Angeles. 
(S. W. H.) 

WEBERN, ANTON (1883-1945), Austrian composer, who 
developed the ideas of Schoenberg, was born at Vienna on Dec. 3, 
1883. He first studied musicology in Vienna under Guido Adler 
and later studied composition there under Schoenberg. Between 
1908 and 1914 he conducted theatre orchestras in Vienna and 
Prague and in Germany. From 1918 to 1921 he supervised the 
programs of the Society for Private Musical Performances or- 
ganized in Vienna by Schoenberg to promote the interests of con- 
temporary music. He conducted workers’ concerts in Vienna from 
1922 to 1924 and later appeared as a conductor in London and 
Barcelona. After spending World War II at Módling, near Vienna, 
he went to Mittersill, near Salzburg, where he was accidentally 
shot by one of the occupying troops on Sept. 15, 1945. 

Webern’s comparatively few works show the principle of Schoen- 
berg carried to a high point of development. He adopted the 12- 
note method of composition about 1924 and applied the principle 
of nonrepetition of notes to tone colours. In his Symphony for 
chamber orchestra (1928) no instrument plays two successive notes 
of a theme. Most of his works are contrapuntal in texture and are 
built on short lyrical motives. Finely wrought and sensitive in 
feeling, his works are often epigrammatic in brevity. The fourth 
of his Five Pieces for orchestra, op. 10 (1913), lasts only 19 sec- 
onds, Other works include Six Orchestral Pieces (performed 
Vienna, 1913), Variations for piano, op. 27 (1936), Concerto for 
nine instruments, op. 24 (1935), Das Augenlicht for chorus and 
orchestra (composed 1935, performed London, 1938), and Varia- 
tions for orchestra (1940). His works influenced several com- 
posers, among them Stravinsky, Piérre Boulez, and Karlheinz 
Stockhausen. 

BrsLI0GRAPHY.—A. Webern, Dokumente, Bekenntnisse Erkentnisse, 
Analysen (1955) ; R. Craft, “A, Webern,” in The Score (Sept. 1955) ; 
R. Leibowitz, Schoenberg and His School (1949). 

WEBSTER, DANIEL (1782-1852), U.S. statesman, orator, 
and lawyer, the most effective advocate of national unity in his 
generation, was born in Salisbury (area now in Franklin), N.H., 
Jan. 18, 1782. His parents were 
rugged New England farming 
people. Asa child Daniel was the 
delicate one of the family and 
not particularly inclined to farm 
work. From childhood, however, 
he loved out-of-door life, was ex- 
ceedingly fond of hunting and 
fishing, and unusually skilful at 
them, and this taste, which be- 
came strong in his youth, clung 
to him through all his long career. 

Education.—His early school- 
ing was primitive, but he had a 
passion for books of all sorts. 
Quotations from the poets and 
illustrations from the great his- 
torians were always at the tip of 
his tongue when he needed them 
and came out with singular ap- 
propriateness in later years. His intellectual gifts were so mani- 
fest that Webster's father made great sacrifices to send the boy 
to Phillips Exeter Academy, Exeter, and then to Dartmouth Col- 
lege, Hanover, where he graduated in 1801. His college record was 
good but not remarkable; like many men of genius, he preferred 
other things to the appointed task. It is said that in early days 
he was reluctant to speak in public, but toward the end of his 
college career he was known as something of an orator and de- 
bater; when he was 18, a year before his graduation in 1801, he 
delivered the Fourth of July address for the town of Hanover. 


THE BETTMANN ARCHIVE 
DANIEL WEBSTER, DAGUERREOTYPE 
BY A. SOUTHWORTH AND J. HAWES, 
1850 


358 


With a mind like Webster’s the law seemed the inevitable voca- 
tion, He went into the office of a practising lawyer in Boston, 
and the training he received from Christopher Gore no doubt went 
far toward making Webster the great lawyer he afterward became. 
He was admitted to the bar in 1805 and in 1807 began to practise 
in Boscawen, N.H., later moving to Portsmouth. 

Law and Politics.—Webster’s reputation as a lawyer is quite 
as great as his reputation as a statesman, and perhaps more un- 
clouded. His clear, massive, overwhelming eloquence carried juries 
as well as parliaments with him, and no estimate of his eloquence 
is complete that does not allow for the superb personality that 
gave it weight and vigour. He was a notable presence, even to 
those who passed him unknown in the street. The dignity of his 
solid figure, the rich and varied music of his voice, above all the 
penetrating splendour of his eyes, gave his spoken words a glory 
that we cannot recover, effective as his speeches are in print. 
His most celebrated plea before the Supreme Court in Washing- 
ton was that for Dartmouth College, in 1818, when the personal 
touches, notably, “It is, as I have said, a small college, and yet 
there are those who love it,” so affected all present that it was 
said of Chief Justice Marshall that “the deep furrows of his cheek 
expanded with emotion and his eyes suffused with tears.” 

Party passions, together with the power of his tongue, naturally 
took Webster into politics. It is said that even in childhood he 
began to study the Constitution as printed on a cotton handker- 
chief. From 1813 to 1817 he was a member of the national House 
of Representatives from New Hampshire. New England at that 
time was bitterly opposed to the Madison administration, to the 
Democratic Party, and especially to the war with England (see 
War or 1812), and Webster’s eloquence was used unsparingly to 
express those New England views, though he cannot be connected 
with the more or less disloyal Hartford Convention of 1814. At 
this early period, in curious contrast with his later views and argu- 
ments, he was hostile to a protective tariff, feeling that it would 
complete the ruin of the New England shipping interests already 
sufficiently imperiled by the cost of the war: s 

Historical Orator.—Out of politics from 1817 to 1823, Web- 

ster devoted himself energetically and profitably to the practice 
of law. During those years he was making his great reputation 
asa historical orator. In 1820 he delivered the bicentennial speech 
at Plymouth, Mass., celebrating the landing of the Pilgrims, and 
it is probable that in the line of general eloquence he never reached 
a greater height than this. The significance of the U.S., the politi- 
cal, social, and religious principles that the U.S. stood for, and 
the splendid development and prospects of the Anglo-Saxon race 
were portrayed with a dignity and amplitude that good judges con- 
sider worthy to be compared with Demosthenes or Edmund Burke. 
Webster’s impressive delivery, his intense, magnetic hold upon his 
audience, were never more fully manifested than upon that occa- 
sion, The address delivered in 1825, on the 50th anniversary of 
the Battle of Bunker Hill, when the cornerstone of the Bunker Hill 
Monument was laid, was another of these historical tributes, 
equally successful and well known. On Aug. 2, 1826, Webster 
gave, in Faneuil Hall, Boston, the eulogy on John Adams and 
Thomas Jefferson, who had both died on the preceding Fourth of 
July. This speech contains the famous words, attributed to John 
Adams, “Sink or swim, live or die . . . ,” which have probably 
been repeated in school declamations as often as any piece of 
rhetoric in the English language. In 1823 Webster again appeared 
in the House of Representatives, this time from Massachusetts, 
and in 1827 the legislature of that state elected him to the U.S. 
Senate, where he was to play so great a part for many years. 

U.S. Senator.—On the protective tariff issue, Webster, as 
spokesman for Massachusetts industry, which now preponderated 
over the state's navigation interests, deserted his earlier low-tariff 
position. He became more aggressive and distinctly advocated the 
high protection that the Southern leaders felt to be fatal.to their 
prosperity. At the same time South Carolina's John C. Calhoun 
(q.v.) switched from high tariff to low tariff as the South fixed its 
fortunes on cotton and slavery. But above all Webster ranged 

himself on the side of those who opposed sectional division and 
disunion tendencies altogether. In 1830 a comparatively minor 
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debate concerning public lands brought on a Southern attack upon 
New England, and Webster, in defending his native state, replied 
to Sen. Robert Y. Hayne of South Carolina with a glorification of 
the Union; it probably did more to unify the country than any 
single utterance of any man. 

Webster heartily supported Pres, Andrew Jackson in invoking 
national authority against South Carolina's nullification of the tarifi 
of 1832, But there was no sympathy between the two. 

Webster was an aristocratic Whig of the old school, Jackson 
an aggressive Democrat of the America to come, and over the 
Bank of the United States and other issues they came into vio. 
lent conflict. It should be added that Webster’s most serious 
contributions to political thought are to be found in his discussion 
of strictly financial matters. 

When Jackson left the presidency in 1837, Webster would haye 
liked to take his place, and this was one of the acute crises in the 
fever of his presidential desires. It is amusing to see how many 
of his biographers deny his ambition. He wanted to serve his 
country, they say; he wanted to be where he could be of the great- 
est use. It is the old story, and no one has ever yet succeeded in 
disentangling the personal from the patriotic motive in these mat- 
ters. The presidency is the final seal of success in American poli- 
tics, and no man who has given his life to those politics has ever 
been willing to see the presidency slip from him without a sigh 
of despair. “I would rather be right than be President,” said 
Henry Clay. But Clay and Webster and many another have per- 
suaded themselves that the road to being president was the road 
to being right. Where will you find a more ingenuous avowal of 
ambition than in Webster’s words to his friend William Plumer: 
“J have done absolutely nothing. At 30 Alexander had conquered 
the world; and I am 40.” 

Private Life.—But Van Buren was elected, Webster was passed 
by, and for a time Webster turned his thoughts to private life 
His personal affairs needed more attention than he could give them, 
He had been twice married, first in 1808 to Grace Fletcher, who 
died in 1828, and second in 1829 to Caroline Le Roy. He had an 
expensive family, and his own tastes were expensive. He liked 
social life of all sorts, and his ‘social life was costly, He liked 
eating and drinking, especially the latter, He was happy on his 
farms in Franklin, N.H., and Marshfield, Mass. 

The farms and the country life were almost as financially ruinous 
as Webster’s dissipation, perhaps more so, and the trouble was 
aggravated by Webster's careless business habits. He was a master 
of theoretical finance, but he could not keep his own private at- 
counts straight and did not even try to handle them systematically. 
In consequence, he was always in trouble, always borrowing and 
renewing loans. When such business methods get mixed up Wi 
politics, there may not. be corruption, but there is danger of it 
Webster's acceptance of money from private sources while holding 
public office would not stand the tests of today’s standards. Fot 
instance, while serving in the Senate and supporting a renewal D 
the charter of the Bank of the United States, he solicited his client, 
the bank, for a “refreshment of his retainer." While secretary o 
state he appears to have been the channel through which Lor 
Ashburton, the British minister, spent nearly £3,000 to send Prof, 
Jared Sparks of Harvard College to Massachusetts and Maine V 
this “stimulant” to remove objections to ratification of the Web 
ster-Ashburton Treaty by senators from those states. And he pet 
mitted himself to accept significant cash gratuities from holders 
of greatly depreciated Texas bonds brought to par by a proviso 
of the Compromise of 1850 (g.v.). There is a profound remar 
of Webster himself worth remembering: “There are means 0 n 
fluence not generally esteemed positively corrupt, which are compe 
tent to produce great effects." f 

With the failure of his immediate political ambitions, Webs 
turned his attention to more general matters and grew an”! 
to see something of Europe, The London legation had alway 
tempted him, and it was even said that he had maneuvered ta 
his friend Edward Everett out of the position so that he coll 
succeed him. This came to nothing, but in 1839 Webster arrang 
a trip to England and was received by his English friends 
every possible attention and courtesy. He wrote extensive le 


ut it is curious to note that in these, as in all his corre- 
ce, there was a singular lack of intimate personal revela- 
ding these lengthy epistles, we may be driven to won- 
Webster’s external life was so active and varied that 
the inner life somewhat jejune and bare. 
retary of State.—Returning from abroad, Webster found 
ion of 1840 impending, but his own hopes and aspirations 
ompletely submerged in the spectacular success of William 
Harrison, with the “Jog cabin and hard cider” campaign. 
was evident that, widely as Webster was esteemed and 
he had not the faculty of personal leadership. Men 
E but they did not vote for him. Instead of the presi- 
was forced to put up with the secretaryship of state, 
ich was given him by Harrison and continued for a time by Har- 
"successor, John Tyler. Tyler soon got into trouble with 
‘Cabinet, and they all left him but Webster, who incurred 
odium by remaining. His plea was that he wished to com- 
the negotiation with England about the northeastern bound- 
This was settled with Lord Ashburton by the treaty of 1842, 
arrangement that was entirely satisfactory to neither party and 
therefore probably as fair a compromise as could have been 
devised. This is notable as being almost the only great construc- 
chievement of Webster's career—but at the cost of unneces- 
heavy territorial concessions in Maine. With all his intel- 
ual and oratorical powers, the working of circumstances was 
that he was almost always in opposition and had no oppor- 
ity to show how well he could build for permanence, though his 
ould seem to have adapted him peculiarly for such work. 
ifter the treaty was disposed of, Webster retired from the Cabi- 
and for a time again disappeared into private life. The clouds 
d to be gathering about him in many ways. The deaths of 
children, culminating in that of his daughter Julia, were a ter- 
grief to him. His money complications increased, and though 
earning power was as great as ever, his gift for spending ex- 
ceeded it, 
Last Years in the Senate.— When he returned to the Senate in 
45, the political world was as dark under the shadow of a sec- 
tal conflict over slavery and states’ rights as were his own sur- 
ings clouded by personal grief and his careless financial habits. 
In1820 it had seemed that the Missouri Compromise (g.v.) had 
ed E of slavery, but in reality the rift between the 
«tions of the country had remained open, and it was not to 
| Sisi again until after the Civil War. : D VEN 
. "ebster's position with regard to slavery was determined at this 
TM Br his bes in Lk pem. eue a 
: retical attitude was ever altered. He beheved, 
Bo men and leaders, both North and South, M ved 
$ ; disastrous to the white race as much as to the black. 
atlier great men of the South had, in the main, also held 
‘View, and it was left for Calhoun and Jefferson Davis, under 
ceased influence of cotton, to discover that the enslave- 
En Of the blacks was ordained by God for the benefit of every- 
dud But Webster believed first of all in the Constitution. The 
E tution recognized slavery, and therefore it was impossible to 
* With it, except to see that its increase and spread were 
Webs by every means that the Constitution would permit. 
cu m personally attacked by Ingersoll T charges sf 
"Sly during his term as secretary of state. Congression: 
estigation cleared him of all but carelessness, yet men always 
s him with a slur or an apology from the financial point 
T The menace of the Mexican War was confusing every- 
dificult s the issue of slavery more threatening and zu 
p nh leal with. Webster, like Clay and Calhoun, oppose 
5 a he sent his son to fight and die, as did Clay also. 1 
pA t accession of territory that resulted from the defeat S 
a eht all sorts of slavery complications with it. Web- 
an active part in these matters, being anxious to have 
105 3 Spressed and limited, so far as that was compatible with 
tog tution But when, in 1850, Clay brought forward his 
oe Measures (see CompRoMISE OF 1850) in an attempt 
actual civil conflict, Webster joined him, and the com- 
“Influence of the two, after months of heated debate, pre- 
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vailed to have the compromise accepted. Webster’s course was 
denounced with the utmost violence by the antislavery section 
of the North, where the poet John Greenleaf Whittier gave the 
denunciation literary dignity and permanence. The senator was 
accused of having betrayed every high principle in the vain hope of 
getting the South to support him for the presidency. Historians 
have come more and more to reject this view. They argue that 
without the Compromise, the Civil War would have been precipi- 
tated at that time, and that by postponing it for ten years, until 
the North was strengthened by the immense accession of the grow- 
ing West, the whole course of American history was changed. In 
this view Webster became the saviour rather than the destroyer of 
his country. But it is doubtful whether Webster had that ten-year 
growing space for the strength of the Union in mind when he spoke 
for the great Compromise. He must have had in mind the idea 
that his sponsorship of the Compromise might give him a na- 
tional standing with the Whig Party as its candidate for the presi- 
dency in 1852—whatever his Massachusetts followers might feel. 
Here he was to be disappointed. Antislavery sentiment in the 
North was too strongly opposed to his stand to make him a good 
risk. The Whigs nominated instead a military hero, Gen. Winfield 
Scott. Webster declined to support Scott and correctly foresaw 
the downfall of the Whig Party. 

Under Fillmore (who became president at Zachary Taylor's 
death) he had to be content with the secretaryship of state. He 
filled that office until the condition of his health became so critical 
that work of any kind was out of the question. He returned to 
his home at Marshfield, where he died on Oct. 24, 1852. 

The details of Webster's death have been recorded with curious 
minuteness by his biographer, G. T. Curtis. The dying statesman 
first delivered a senatorial oration on religious matters, perhaps, 
like most of his talk on such subjects, more eloquent than convinc- 
ing. The exhaustion from this prostrated him for the moment. 
When he again came to himself, his words were: "Have I—wife, 
son, doctor, friends, are you all here?—have I, on this occasion, 
said anything unworthy of Daniel Webster?" And the audience 
unanimously answered, *No." It would be hard to find a more fit- 
ting final utterance for a man who had lived for 50 years in the 
statuesque pose. It is fair to remember also that Webster's last 
preoccupation on the less personal side was with his country: he 
directed that the American flag should be kept flying at the mast- 
head of his little yacht, with a light cast upon it at night, so that 
he could see it from his bedroom window as long as he could see 
anything. 

Webster’s writings are best studied in the complete edition, 
edited by J. W. McIntyre, 18 vol. (1903). This includes the two 
volumes of correspondence published earlier by his son. A large 
amount of further correspondence was published by C. H. Van 
Tyne in 1902. Dartmouth College has projected a full and defini- 
tive publication of all of Daniel Webster’s writings both published 
and unpublished in cooperation with the National Historical Publi- 
cations Commission. 

Brsrtocrapuy.—The two-volume Life by G. T. Curtis (1870) is a 
storehouse of material but is eminently partial to the subject. H. C. 
Lodge's Life, in the *American Statesman Series," is brilliantly written, 
but under strong Republican and antislavery prejudices. The True 
Daniel Webster, by S. G. Fisher (1911), is sympathetic and defends 
Webster where he most needs it. The Life by F. A. Ogg (1914) is criti- 
cal and dispassionate. Claude M. Fuess’ Daniel Webster (2 vol., 1930) 
is the best work to date. See also Clyde A. Duniway’s sketch of Web- 
ster's diplomacy in S. F. Bemis, The American Secretaries 0f State and 
Their Diplomacy, vol. v and vi (1928) ; the several articles on Webster 
and the Compromise of 1850 by Holman Hamilton, in Mississippi Val- 
ley Historical Review, xli, 403—418, and xliii, 579-594, and Journal of 
Southern History, xxiii, 331—353 ; S. F. Bemis, Diplomatic History of the 
United States (1955) and John Quincy Adams and the Foundations of 
American Foreign Policy (1949, 1965), pp. 479-481, for the Northeast 
boundary; John F. Kennedy, Profiles in Courage Cae Con 

WEBSTER, JOHN (f. 1602-1625), English dramatist, was 
the author of The White Devil and The Duchess of Malfi, plays 
commonly regarded as representing the high-water mark of En- 
glish 17th-century tragedy outside Shakespeare. Almost nothing 
is known of his life: he may be the John Webster who was ad- 
mitted to the Middle Temple in 1598; his preface to Monuments 
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of Honor, his Lord Mayor’s Show for 1624, tells us he was born 
a freeman of the Merchant Taylors’ Company; he was probably 
dead by 1634, for Thomas Heywood in that year mentions him in 
the past tense. Apart from his two major plays and The Devil’s 
Law-case (¢. 1620; published 1623), his dramatic work consists of 
collaborations (not all extant) with leading writers of his time, in- 
cluding Anthony Munday, Thomas Middleton, Michael Drayton, 
Thomas Dekker, John Ford, William Rowley, and perhaps Philip 
Massinger. The plays for which he was partly responsible early in 
his career give little promise of the achievement that came with 
The White Devil (c. 1612; published 1612) and The Duchess of 
Malfi (c. 1613; published 1623), and after they were written there 
was a correspondingly steep decline in his writing. Although eight 
extant plays (together with a small amount of nondramatic verse 
and prose) are wholly or in part associated with his name, his repu- 
tation rests on the two major tragedies. 

The impress of Shakespeare is heavily on his writing, and he 
freely echoes Sidney, Montaigne, and other ready providers of 
dramatic situations and generalized comments on conduct or the 
human situation, His work is that of a man of the later Renais- 
sance, oppressed by a sense of the darkness encompassing human 
existence, deeply conscious of the extremes of evil and suffering, 
recognizing (and wondering at) the boldness and the keenness of 
sight that are juxtaposed with, are intensified by, the evil and the 
suffering. The leading figures in his two great plays are solitary 
in their rashness and their final destruction, yet the impact of char- 
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writing. The White Devil, like Macbeth, is a tragedy of action, in 
no way softening the effect of the evil done by Vittoria and m 
brother and her lover, yet communicating a sense of a humanit 
great despite evil and ignorance. The Duchess of Malfi, like 
King Lear, is a tragedy of suffering. The men and women make 
their contributions to the developing pattern of events, yet the 
emphasis is not on what they do but on what, with a special dread. 
fulness, happens to them. The complementary nature of the two 
tragedies may have been one reason for Webster’s subsequent yn. 
certainty of direction and lack of success. 

In his language Webster is characterized by an informality of 
manner, which nevertheless can achieve a note of high authority 
in brief utterances (“I have caught an everlasting cold”; “Look 
you, the stars shine still"; “Cover her face; mine eyes dazzle; she 
died young”); and by a compelling violence of dark imagery, Al- 
ways he is conscious of the imminence of corruption—in fact, of 
its immediate existence in the individual's setting. Beyond the 
corruption there is darkness. For Webster "the stars shine still,” 
but only as remote presences. 

See also ENGLISH LITERATURE: Other Jacobean Tragedy. 

Brsrocraruy.—Editions: The standard edition is The Complete 
Works of John Webster, ed. by F. L, Lucas, 4 vol. (1928). From 
Lucas’s edition, The White Devil and The Duchess of Malfi were re- 
issued in single volumes (1958). Both appear in other editions (usually 
together) and anthologies. The White Devil and The Duchess are 
available in the “Revels Plays,” ed. by J. R. Brown (new ed., 1964), 

Criticism: E. E. Stoll, John Webster (1905) ; R. Brooke, John Webster 


and the Elizabethan Drama (1916) ; C. Leech, John Webster: a Crilical 
Study (1951), Webster: The Duchess of Malfi (1963); G. Baldini, 
John Webster e il linguaggio della tragedia (1953) ; T. Bogard, The 
Tragic Satire of John Webster (1955); G. Boklund, The Sources of 
The White Devil (1957), The Duchess of Malfi: Sources, Themes, Chat 
acters (1962); I. Glier, Struktur und Gestaltungsprinzipien in dei 
Dramen John Websters (1957) ; R. W. Dent, John Webster's Borrowing 


acter on character and the ties of blood and affection are of high 
moment in his tragic pattern. 

Most of Webster’s plays have a strong satiric element. The 
White Devil and The Duchess of Malfi belong in some measure 
to the same world as The Malcontent and Volpone—plays in which 


John Marston and Ben Jonson, respectively, avoid the tragic (1960). 
through a'refusal to allow their representatives of humanity to See also S, A. Tannenbaum, John Webster: a Concise Bibliography 
reach high stature. The satiric element within the tragic kind dis- (1941). (C. Lu) 


WEBSTER, NOAH (1758-1843), U.S. lexicographer whose 
name became a virtual synonym for the word "dictionary," led 
a vigorous life as teacher, journalist, essayist, lecturer, and patriot. 
He was born at West Hartford, 
Conn., on Oct. 16, 1758. He er 
tered Yale College in 1774, in- 
terrupted his studies to setve 
briefly in the Revolutionary Wat, 
and graduated in 1778. He 
taught school, did clerical work, 
and studied law, being admitte 
to the bar in 1781. 

While teaching in Goshen 
N.Y., in 1782, Webster became 
dissatisfied with texts for children 
that ignored the American cul- 
ture, and he began his lifelong d 
forts to promote a distinctiv y 
American education. His firi 
step was A Grammatical Institutt 
of the English Language, the first 
part being The American Spelling 
Book (1783), the famed “Blt 
Backed Speller,” which has nett 
been out of print. It provi y 
much of Webster's income fort 
rest of his life, and its total së 
have been estimated as hig 

100,000,000 copies. m. 

A grammar (1784) and a reader (1785) completed the Init 

The grammar was based on Webster's principle (enunciated o 


in his dictionary) that “grammar is formed on language P p 
i 


plays itself too in Shakespeare's King Lear and Antony and Cleo- 
patra, but in Webster it is at times so strong as almost to over- 
balance the element of tragedy. 

The two plays are' in a considerable measure complementary 
studies, In The White Devil he shows how Vittoria Corombona 
wins the attentions of the duke of Brachiano and incites him to the 
murder of her husband and his wife: as she intends, she becomes 
this duchess, but he is killed in revenge for the death of his first 
wife, and then Vittoria and her brother Flamineo—pander to his 
sister, hired assassin to Brachiano, murderer of his own brother— 
together face the revengers. They die “in a black storm,” “in a 
mist,” passing judgment on themselves but retaining strong pride 
in themselves and contempt for those who overwhelm them, In 
The Duchess of Malfi the duchess is a widow who, knowing it will 
provoke the anger of her brothers, a duke and a cardinal, secretly 
marries her steward Antonio, The secret is discovered, and Duke 
Ferdinand imprisons her and, after a long tormenting which is 
shown throughout the fourth act, has her killed. His horror at his 
deed leads to the deaths of himself, the cardinal, Antonio, and 
Bosola (Ferdinand’s tool and spy, who-is always condemnatory of 
his own actions against the duchess and is ready to become her 
avenger when she is dead). The duchess is not presented as free 
from responsibility in the development of the initial situation: it 
is “a fearful madness” that leads her to the secret marriage, and 
she neglects the duties of a sovereign ruler. But the tragedy moves, 
in Act IV, beyond the question of responsibility, deeply engaging 
the reader’s sympathy with a representative of humanity in tor- 
ment. It seems probable that Webster intended the last act to 
bring within the orbit of sympathy all the other major characters; 
but, if so, the intention was not fully carried out: the interest is 
dispersed too widely, and it is only with an effort that, after the 
death of the duchess, the spectator or reader can continue to feel 
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WEBSTER; DETAIL OF AN ENGRAVING 
BY ASHER B. DURAND, AFTER AN OIL 
PORTRAIT BY SAMUEL F. B. MORSE. 
THIS PORTRAIT APPEARED IN THE 
FIRST EDITION OF WEBSTER'S DIC- 
TIONARY, 1806 


involved. In particular, Ferdinand seems sketched rather than language on grammar." Although he did not always fo ften 
fully drawn: the motivation of his animus against his sister is, one principle (essentially the modern doctrine of usage), and ? i 
gathers from many hints, basically incestuous, but Webster has not relied on analogy, reason, and true or fanciful etymology: E, 
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consistencies were no greater than those of his English CO 
poraries. He spoke of American English as “Federal Engle 
always contrasting the superior usage of the yeoman of Ame 


left himself room enough, in a crowded play, to develop the figure 
to a point where it can sustain much of the tragic burden. 
These plays constitute a remarkable diptych in English tragic 
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e affectations of London. The reader consisted mainly of 
rican selections chosen to promote democratic ideals and re- 
m ible moral and political conduct. 

fg absence of a fi ederal copyright law until 1790, and discrepan- 
the state laws, left the author of a popular book open 
less he exerted strenuous efforts. Webster’s letters to 
gislatures reflect his activity on his own behalf, and 
jetraveled widely, lobbying for uniform copyright laws, and teach- 
ing, lecturing, and giving singing lessons to help support himself. 
Jn 1788 he founded the short-lived American Magazine in New 
York City. After his marriage in 1789 he practised law in Hart- 
ford till 1793, when he founded in New York a pro-Federalist 
daily newspaper, the American Minerva, and a semiweekly paper, 
the Herald. He sold both papers in 1803. 

Webster wrote on many subjects: politics (Sketches of Ameri- 
qm Policy, 1785, sometimes called the first statement of the U.S. 
Constitution), economics, medicine, and physical science, in addi- 
fin to writings on language. He noted the living language as 
he traveled, but with varying degrees of approbation according 
to the fit between what he heard and what he himself used. His 
arly enthusiasm for spelling reform abated in his later works, 
but he is largely responsible for the differences that exist today 
between British and U.S. spelling. Although he was himself as- 
siled for including slang and jargon in his dictionary, Webster 
was extremely touchy about the common tabu words. He com- 
mented often on the vulgarity of some of Johnson’s words and 
citations, and in later life he published an expurgated version of 
the Bible, in which euphemism replaced the franker statements of 
the Authorized Version, 

Webster moved in 1798 to New Haven, where he was elected to 
the Common Council and remained active in local politics for the 
rest of his life. He was a founder of the Connecticut Academy 
of Arts and Sciences, a member of the Massachusetts legislature, 
mda participant in founding Amherst Academy and Amherst Col- 
lge.. He and his wife, the former Rebecca Greenleaf (1766-1847), 
had two sons, one of whom died in infancy, and six daughters, 
Webster died on May 28, 1843, and was buried in a cemetery ad- 
Jwent to the Yale campus, A controversialist in his youth—quick 
to defend his literary efforts and to demolish his critics—and a 
Conservative in religion and in politics in his later years, he was 
the last lexicographer of the English language to be remembered 
{or his Personality and as a public figure as well as for his work. 
Ee Dictionary.—In 1806 Webster published his Compendious 
ictionary of the English Language. Though it was no more than 
A Preparation for his later dictionary, it contained not only about 
000 More words than Samuel Johnson’s dictionary (1755) but 
i] a number of innovations, including perhaps the first separation 
bane of u and v, as alphabetical entities. He started work 
Mais merican Dictionary in. 1807, acquiring at least a nodding 
lan eee with about 20 languages and traveling in France an 
à United 1824-25 in search of materials unavailable to him in 
Ds States, His attempts to find plausible etymologies, 

rever, were not supported by investigation of the actual state 
OF linguistic knowledge, ! 
oe edition of the American Dictionary of the English 
Was 70 ge Was published in two volumes in 1828, when Webster 
i be old. It comprised 2,500 copies in the U.S. and 3,000 
harsh Eau, and it sold out in little more than a year, despite 
ences IE on its “Americanisms,” its unconventional er 
Usage xl a its tendency to favour U.S. rather than Briti: 
ticularly g spelling, and its inclusion of nonliterary words, par- 
tinget echnical terms from the arts and sciences fox 
Ween 30 aad feature). It contained about 70,000 entries an! e- 
tarlier nts and 40,000 definitions that had not appeared in d 
Johnson ewe Despite Webster’s frequent disparagemen' 
temed ig $ indebtedness where the literary vocabulary is con- 
Diction "Parent in both definitions and citations. The American 
eneral], Was relatively unprofitable, and the 1841 revision was 
late Y unsuccessful, The rights were purchased from Webster's 

Y George and Charles Merriam. See also DICTIONARY. 
RAPHY.—E, E. F, Ford, Notes on the Life of Noah Webster, 
1912); Bec. shocked Noah Webster: sneer oj Learning 
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(1936) ; H: R. Warfel, Noah Webster: Schoolmaster to America (1936), 
and (ed.), Letters of Noah Webster (1953). (R. I. McD.) 
WEBSTER, a town of central Massachusetts, U.S., in Worces- 
ter County, on the French River, is about 16 mi. (26 km.) SW of 
Worcester. Nearby, to the southeast, is Lake Chaubunagungamaug 
(full name, Chargoggaggoggmanchaugagoggchaubunagungamaug), 
a 3 mi, (5 km.)-long resort on the Connecticut line, Settlement 
began about 1713; the town was incorporated in 1832 and named 
for Daniel Webster. It was noted for its early textile mills built by 
Samuel Slater (1768-1835), regarded as the founder of the U.S. 
textile industry. Webster, like several other towns in the state, 
was still governed by town meeting in the second half of the 20th 
century. For comparative population figures see table in Massa- 
CHUSETTS: Population. (A. B. So.) 
WEDDELL, JAMES (1787-1834), British Antarctic ex- 
plorer and sealer, after whom the Weddell Sea is named, was the 
son of a Lanarkshire upholsterer. After an unhappy apprentice- 
ship in the merchant service, he was handed over to the Royal 
Navy as a prisoner guilty of insubordination. By 1812, however, 
he had risen by merit to the rank of master, R.N. In 1819 he took 
command of the sealing brig “Jane” of Leith, in which he made 
three voyages to the Antarctic. Of the first, in 1819-21, no de- 
tailed record survives; its success enabled him to buy a share in the 
brig, of which he was given command for a second voyage (1821— 
22), accompanied by the cutter “Beaufoy” (Capt. Michael Mc- 
Leod). The two ships visited South Georgia and the South Shet- 
land Islands, and, in December 1821, McLeod. independently 
discovered the South Orkney Islands, only six days later than 
George Powell and Nathaniel B. Palmer. Weddell subsequently 
visited and named these islands in February 1822. During his 
third voyage, 1822-24, again in company with the "Beaufoy" 
(Capt. Matthew Brisbane), Weddell surveyed the South Shetland 
and South Orkney islands, after which, with these two small ships, 
he sailed boldly southward in search of new land. With unusually 
open ice conditions, he reached latitude 74°15’ S, longitude 34° 
16’ W in the sea that was later named after him, exceeding James 
Cook’s record of southernmost exploration by more than 3°, 
Almost alone among early British sealers, Weddell left a record of 
his explorations in book form, A Voyage Towards the South Pole, 
published in 1825. (B. B. Rs.) 
WEDEKIND, FRANK (1864-1918), German dramatist 
whose treatment of sexual themes won him notoriety, while his 
style and technique, with their use of the violent and grotesque, 
form a transition from the photographic realism of his period to 
the Expressionism of a later generation. He was born in Hanover, 
July 24, 1864, but grew up in Switzerland. He was successively 
journalist, advertising manager, secretary of a circus, and finally 
(1897) actor and producer of his own plays. The publication in 
1891 of his tragedy Frühlings Erwachen, with its theme of sexuality 
among adolescents, created a sensation. In Erdgeist (1895; Eng. 
trans. Earth Spirit, 1914) and its continuation Die Biichse der 
Pandora (1903; Pandora’s Box, 1918), his preoccupation with the 
theme of sex was extended to the underworld of society, in which 
he saw a vitality and truth absent from middle-class life. Other 
plays include Der Marquis von Keith (1900), Hidalla (1904), and 
Franziska (1911). He also wrote poetry, novels, and essays. He 
died on March 9, 1918, in Munich. 
—Gesammelte Werke, 
Py ene TUURA (1954) ; A. Kutscher, Wedekind, 3 vol. (1922- 
31) ; F. Gundolf, F. Wedekind (1954). (W.L L.) 
WEDGWOOD, JOSIAH (1730-1795), British pottery 
manufacturer, whose most lasting influence resides in his scientific 
approach to pottery making, was the youngest child of Thomas 
Wedgwood, a potter of Burslem, Staffordshire, and came of a fam- 
ily whose members had been potters since the 17th century. After 
his father’s death in 1739 Josiah was put to work in the family busi- 
ness, becoming exceptionally skillful at the potter’s wheel. In 1744 
he was apprenticed to his eldest brother, but an attack of smallpox 
seriously curtailed his work. The consequent inactivity, however, 
enabled him to devote thought to other aspects of his craft. After 
brief participation in a pottery at Stoke-on-Trent he entered into 
partnership in 1754 with Thomas Whieldon of Fenton, probably 
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the leading potter of his day. These two experiences made Wedg- 
wood master of current pottery techniques, while his experimental 
turn of mind led him to new discoveries. After inventing an im- 
proved green glaze, in 1759 he set up for himself at Burslem, first 
at the Ivy House pottery and subsequently also at the Brick House 
(or Bell works). There he perfected a cream-coloured earthenware 
which, because of Queen Charlotte’s patronage in 1765, was called 
“Queen’s ware.” This, by virtue of its durable material and serv- 
iceable forms, became the standard domestic pottery and enjoyed 
a worldwide market. 

In 1762 Wedgwood met Thomas Bentley, a Liverpool merchant, 
who in 1768 became his partner in the manufacture of ornamental 
wares, These were primarily unglazed stonewares in various col- 
ours, formed and decorated in the then resurgent classical style, to 
which Wedgwood’s wares lent great impetus. Chief among these 
“dry bodies" were “black basaltes,” which by the addition of red 
encaustic painting could be used to imitate Greek red-figure vases, 
and jasper ware, a fine-grained stoneware for copying classical 
cameos. For his ornamental wares Wedgwood built near Hanley a 
factory called Etruria (Greek vases were currently thought to be 
Etruscan), to which the manufacture of useful wares was also 
transferred (c. 1771-73). There his descendants carried on the 
business until 1940, when the factory was relocated at Barlaston, 
near Stoke-on-Trent. 

Wedgwood’s exhaustive researches into materials, his logical 
deployment of labour, his business organization, and his promotion 
of improved communications make him one of the great leaders of 
the Industrial Revolution. He died at Etruria, Jan. 3, 1795. -His 
daughter Susannah was the mother of Charles Darwin. 

See also POTTERY AND PORCELAIN. 

BrsiocrapHy.—Eliza Meteyard, The Life of Josiah Wedgwood, 2 
vol. (1865-66) ; L. Jewitt, The Wedgwoods (1865) ; F. Rathbone, Old 
Wedgwood (1893); Sir A. H. Church, Josiah Wedgwood: Master- 
Potter, new ed. (1903) ; W. Burton, History and Description of English 
Earthenware and Stoneware (1904), Josiah Wedgwood and His Pottery 
(1922) ; J. C. Wedgwood, A History of the Wedgwood Family (1909) ; 
Julia Wedgwood, The Personal Life of Josiah Wedgwood, ed. by C. H. 
Herford (1915); W. B. Honey, Wedgwood Ware (1948); E. J. D. 
Warrillow, History of Etruria, Staffordshire, England 1760-1951 
(1953). URS TAG) 

WEDNESBURY, a municipal and parliamentary borough of 
Staffordshire, Eng., 8 mi. (13 km.) NW of Birmingham. Pop. 
(1961) 34,511, Area 3.2 sq.mi. (8.3 sq.km.). The borough in- 
cludes the urban district of Darlaston (pop. [1961] 21,839). Wed- 
nesbury is an ancient market and industrial town. The foundation 
of modern Wednesbury was the rich "ten-yard" coal seam close to 
the surface and having near it ironstone, lime, and fire clay. Pits 
are no longer worked in the borough but industries are still mainly 
metallurgical. It is the traditional centre of the manufacture of 
tubes. The Church of St. Bartholomew is supposed to occupy the 
site of a place of the worship of Woden or Odin—hence Wednes- 
bury (Wodensbeorgh). There Aethelflaed in 916 constructed a 
castle. After the Conquest it became a demesne of the crown, and 
was bestowed by Henry II on the Heronvilles. It became a parlia- 
mentary borough (1867) returning one member and a municipal 
borough (1886). 

WEED, THURLOW (1797-1882), U.S. journalist and lead- 
ing Whig politician in New York state in the years before the 
Civil War. He was born at Cairo, N.Y., on Nov. 15, 1797, and 
began learning the printer's trade at the age of 12. As a member 
of the New York legislature, he was influential in placing his 
state behind John Quincy Adams in the 1824 presidential election. 

He became a leader in the Antimasonic Party (g.v.) in 1828; 
when the Masons forced him out of his management of the Roches- 
ter Telegraph, he started an anti-Masonic campaign paper. Soon 
convinced that anti-Masonry was an inadequate issue for a national 
party, Weed was active in forming the Whig organization in New 
York. His paper, the Albany Evening Journal, founded in 1830 

to support anti-Masonry, then became a chief Whig organ and 
Weed the leading political manipulator of the new party. Weed's 
alliance with William H. Seward (g.v.) was a strong factor in the 
latter's election to the governorship, and he was Seward's chief 
manager in his unsuccessful campaign for the Republican presiden- 
tial nomination in 1860. As secretary of state, Seward in 1861 sent 
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Weed as a special agent to England, where he was a Successful 
propagandist for the United States. But his wish to Compromise 
the war issues put him out of step with his party; and in 1863. 
tired and discouraged, he sold his paper and retired from politic, 
He later wielded some political influence, however, and was briefly 
editor of the New York Commercial Advertiser. 

Weed’s Autobiography (1883) and Thurlow Weed Barnes’ Memoir 
of Thurlow Weed (1884) were published together as The Life o 
Thurlow Weed in 2 vol. See also Glyndon G. Van Deusen, Thurlow 
Weed, Wizard of the Lobby (1947). (F. L. Mr) 

WEED. A weed is an unwanted plant. Ever since man first 
attempted the cultivation of plants he has had to fight the invasion 
by weeds of areas he has chosen for crops. Some unwanted plants 
later were found to have virtues 
not originally suspected and s 
were removed from the Category 
of weeds and taken under culti: 
vation. Other cultivated plants, 
when transplanted to new di. 
mates, escaped cultivation and 
became weeds. The category of 
weeds thus is ever changing, and 
the term is a relative one. 

It has been estimated that the 
average yearly loss due to weeds 
in meadow and crop lands is 
greater than that due to animal 
and plant diseases. A large pro- 
portion of the farmer's work goes 
into the struggle with weeds. I 
he falters they gain control, an 
only through a much greater ef- 
fort is he able to regain it. Ac 
cording to the adage, “one year’s 
seeding means seven ye 
weeding.” The reason is that 
agriculture disturbs the natura 
association of plants and sets in motion the ecological succession 
This is the ever-present tendency of vegetation to return by d 
cending steps to the climax stage, which is its culmination. he 
climax is characterized by great permanence; if destroyet, 
whether by fire, floods, or human agency, it always tends to retum. 
The farmer seeks to replace this balanced natural vegetation WI 
plants that for the most part do not belong to the climate and i 
in themselves have little power to impede the climb back to 
Climax association; hence his never-ending battle with weeds. 

When a piece of land has been denuded of vegetation and left 
unprotected against the sun, wind, and rain, it is in jeopardy. Hs 
less it is quickly covered, the soil is likely to be washed or blow 
away long before grass, shrubs, or trees can become reestablished: 
This provides an opportunity for the nearby weeds; they move? 
and quickly clothe the soil, protecting it against destruction Uy 
rain and wind. (See Value of 
Weeds, below.) However, culti- 
vated fields, with domesticated 
plants in rows three or four feet 
apart, similarly present open ter- 
ritory, which weeds attempt to 
pioneer. In this they are much 
more efficient than the cultivated 
plants, which struggle with an 
alien soil and climate and are 
assailed by an endless variety of 
insects and fungus and virus dis- 
eases. In this hostile environ- 
ment cultivated plants would suc- 
cumb promptly without constant 
attention from man. 

The cost of maintaining culti- 
vated fields against the onslaught 
of weeds and their concomitant 
effects is generally reckoned as 
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s to agriculture from 
em It represents the burden 
iculture assumes in ar- 
that agricu E 
resting, in its earliest and most 
unbalanced stages, the ecological 
ion. 
D ier Plants.—In spite of 
the fact that no plants are always 
weeds, many habitually are so 
chssified. These are plants that 
jn the climax association occupy 
asubservient position and almost 
gounnoticed, but that in the early 
pioneer stage of the ecological 
succession are dominant. Most 
me annuals, fast-growing and 
shallow-rooted, capable of 
quickly occupying denuded areas. 
Familiar examples are the weedy 
grasses such as foxtail (Setaria), 
bamyard grass, crabgrass, cheat 
(Bromus secalinus), and sandbur 
(Cenchrus), Also familiar are 
the short, tall and slender ragweeds, pigweed, lamb's-quarters, 
marsh elder weed, cocklebur, Indian hemp (Cannabis), purslane, 
Russian thistle, wild sunflower, and Galinsoga. 

Most weeds, including all except the last four of the examples 

tited above, are wind pollinated. This is more than a matter of 
, tance, for outside this ecological group wind pollination is rela- 
tively uncommon among the flowering plants. In fact, most of 
the wind-pollinated nonwoody flowering plants are pioneers. Wind 
pollination enables them to invade new areas in enormous numbers 
Without. the limitations imposed by an unreliable fluctuating popu- 
litio of pollinating insects. Wind pollination, however, is no 
assurance of success. 
, These plants must also be able to survive in the stable climax 
M scattered distribution, and thus enormous quantities of pollen 
Per individual plant are required to bridge the gaps between the 
members of a species. 

The ragweeds, false ragweeds, marsh elders, careless weeds, 
pu hemps, and some of the weedy grasses also belong to the 
Boneering group, These are not aggressive invaders, are easily 
towded out by more permanent vegetation and so are relatively 
EY Controlled. The most obvious method of control is clean 
lo di. preventing them from seeding. If, however, they are 
ETNA to seed, a large proportion of their seeds are likely 
for 40 Ei ormant, germinating at intervals, as opportunity arises, 
be es Ormore. Once well in, therefore, they are likely never 
mise with lated except by nature's way or at least some compro- 

it. 
E uu to the annuals, a large number of perennials also 
edge "um the pioneer stages. Familiar examples are the field 

c id indweeds of the morning-glory family, in many places 
grass, Be, as the worst of all weeds; and Johnson grass, quack 
ttt ae Brass, curly dock, sorrel dock, wild onion, sev- 

weed ie Plantain, nut grass, bur-ragweed, western ragweed, 
These are’ anada thistle, horse nettle, and common mallow. 
tunners ea deep rooted and spread both by seeds and by 
stage in iss and below ground. They belong to the next higher 

C annuals ecological succession and are more permanent than 

tigins EAM difficult to eradicate. : 
toduceg l eeds.—It is generally believed that weeds are in- 
nt quali ants: in fact, this characteristic is often cited as their 
Number ENES It is not strictly true, however; 50 far as the 
n fede kinds is concerned, more weeds are EM 
marsh (oin All the ragweeds, false ragweeds, cockleburs, 
"Nort ers, which are the most troublesome hay fever plants 
troduced nerica, are native Americans. Some of these have been 
become we into Europe and Australia, where they have failed to 
& eeds of any importance. Quack grass and Bermuda 
some weeds throughout much of North America, are 
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l Native, So also are Galinsoga and nut grass, poison ivy and 
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poison sumac. On the other hand, the commonest and most per- 
nicious American weeds are introductions from Europe, so that 
the impression based on numbers of individuals is most decidedly 
in favour of introduced species. The reason why the flora of 
America is so strongly tinged with that of Europe is, of course, 
that Americans came originally from Europe and brought their 
weeds with them or had them sent over later together with various 
European commodities. 

When a plant or animal is transplanted into a new and favour- 
able locality, it is likely to spread with great rapidity because of 
the absence of competition and its accustomed enemies. This was 
especially true of America, where large areas were made available 
to weeds by the heedless activities of men, who destroyed the na- 
tive vegetation by plowing and overgrazing. The invasion of the 
western American ranges by Russian thistle was a result of such 
careless treatment. The American prickly pear, introduced into 
Australia, became a pestiferous weed there in overgrazed areas, as 
indeed it has become in America to a lesser degree. 

Competition.—The harm that weeds do lies in their competi- 
tion with more desirable plants for space, water, sunlight, and nu- 
trients, Under natural conditions the development of plants is 
closely related to the degree of competition that they have to en- 
dure, whether with each other or with other species. For example, 
it was shown by J. E. Weaver and F. E. Clements that 12 ragweed 
plants growing per square metre reach a height of 11.3 ft. with a 
stem diameter of 19 mm.; growing 64 to the square metre the 
figures are 8.4 ft. and 7.4 mm.; and growing at 154 plants, they are 
5 ft. and 3.4 mm. Likewise corn that averaged 46 bu. per acre 
when weeds were kept down yielded only 7 bu. where weeds were 
allowed to grow. 

In an experimental competitive culture of tall panic grass 
(genus Panicum) and evening primrose (genus Oenothera) it was 
found that the evening primrose, being slightly taller than and ex- 
tending its roots deeper than those of the grass, soon gained the 
ascendancy. The grass became attenuated and yellowish as a re- 
sult of shading by the broad leaves of the evening primroses. By 
autumn, 25% of the panic grass had died. Only a few of the grass 
leaves ever managed to overtop the competitor and receive enough 
sunlight to perform full photosynthesis. By the end of the second 
season the evening primrose had seeded and died, which is normal, 
since its life cycle is biennial. It failed to reproduce in the area 
the following spring, however; the few starved grasses that re- 
mained tillered abundantly and soon had complete and permanent 
possession of the area. It is important to note that although this 
contest was very nearly fatal to the panic grass, this perennial 
weed finally won over the biennial evening primrose because the 
latter had to start again from seed. This it could not do in com- 
petition with the grass, which had the advantage of starting from 
its tough perennial rhizomes, The outcome of the contest could 
have been made more certain for the grass by a single mowing 
or possibly grazing during the first or second year, for this is al- 
ways much more injurious to 
broad-leaved annuals or biennials 
than it is to perennial grasses. 
This method is the easiest way to 
convert a weed patch into grassy 
turf; and may be maintained in- 
definitely in this desirable condi- 
tion, yielding a sustaining crop 
of hay or forage until such time 
as the plot is needed for some- 
thing else. 

Value of Weeds.—Although 
weeds should be replaced wher- 
ever possible by more desirable 
plants, they afford valuable serv- 
ice in the control of erosion, espe- 
cially on abandoned or temporar- 
ily idle land. In controlled 
experiments a volunteer cover of 
miscellaneous weeds has been 
shown to be one-third more effec- 
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tive in reducing water runoff and twice as effective in reducing the 
accompanying soil erosion as an ordinary stand of corn in the same 
kind of soil. Russian thistle as a volunteer cover crop is even more 
effective in conserving water and protecting the soil. Wild sun- 
flowers are sometimes seeded in regions of low rainfall as an aid to 
restoring grass in a windswept soil. Wild mustard is sometimes 
sown from airplanes after destructive fires have removed all soil 
cover. This makes a dense stand the first year and then is gradu- 
ally replaced by more permanent vegetation. Weeds, like true 
pioneers of the human race, do not thrive under crowded condi- 
tions, even of their own making, and readily give way to more 
tolerant plants. 

Control of Weeds.—Proper weed control always means replac- 
ing weeds with more desirable plants without leaving the soil un- 
protected against erosion. Weeds are best controlled by good cul- 
tivation, Experimental evidence shows that among both field and 
garden crops the only value of tillage is in weed control. Indeed, 
tillage generally results in some injury to the crop plants, but of 
course this is more than offset by the removal of weed competition. 

Chemical herbicides offer a substitute for tillage in controlling 
weeds. These are of two kinds, nonselective and selective. Exam- 
ples of the former are common salt, iron sulfate, copper sulfate, 
and sodium chlorate, These are generally used at high concen- 
tration and sterilize the soil against all plant growth so that no 
plants can be grown on it for several or many years. 

With the introduction of selective herbicides, weed control is 
rapidly being developed into an exact science. Many selective 
herbicides are in use, and more are continually being developed. 
They are contact poisons of the nature of hormones and depend 
for their success upon the principle of selectivity. That is to say, 
in proper concentrations they destroy certain weeds without 
permanently injuring the desirable plants associated with them. 
The first of these to be developed were 2,4-D (2,4-dichloro- 
phenoxyacetic acid) and 2,4,5-T (2,4,5-trichlorophenoxyacetic 
acid). The former kills herbaceous (soft-stemmed) and the 
latter woody plants, without injuring grasses. Used separately 
or in combination, they are particularly valuable in controlling 
weeds along roadsides; herbicide spraying may reduce necessary 
mowings to one per season, thus eliminating two or three mowings 
and reducing the cost of roadside maintenance by as much as 90%. 
Selective herbicides also give excellent control of ragweed and 
poison ivy. From lawns and turf they remove such undesirable 
weeds as plantains and dandelions without injuring the grass; they 
must be used with discretion, however, if clovers are compo- 
nents of the lawn, for these are very susceptible to such herbicides. 

For the control of weeds in vegetable crops and among orna- 
mentals the choice of herbicides depends on the plants grown and 
on the weeds to be killed. Furthermore, the concentrations to be 
used must be carefully adjusted, because there is often only a small 
differential between lethal doses for the weed and the crop. Since 
the more refined methods of weed control vary widely with locality, 
it is advisable that the farmer or gardener consult his agricultural 
college or county agent for local recommendations. See also PEsT 

|! CoNTROL and references under “Weed” in the Index. 

BisLr0cRAPHY.—H. H. Bennett, Soil Conservation (1939); D. E. 
H. Frear, *Weed Killers," The Encyclopedia of Chemical Technology, 
vol. xv, pp. 18-24 (1953) ; W. W. Robbins et al., Weed Control, with 
bibliography (1952) ; J. E. Weaver and F. E. Clements, Plant Ecology 
(1938); British Weed Control Council, Weed Control Handbook, 4th 
ed. ed. by E. K. Woodford and S. A. Evans (1965); W. C. L. 
Muenscher, Weeds, 2nd ed. (1955); A. S. Crafts and W. W. Robbins, 
Weed Control, 3rd ed. (1962) ; D. Isely, Weed Identification and Con- 
trol in the North Central States, 2nd ed. (1960) ; J. L. Harper (ed.), 
Biology of Weeds (1960); P. DeBach (ed.), Biological Control of 
Insect Pests and Weeds (1964). (R. P. W.) 

WEEK. The week of seven days, named after the seven planets 
of antiquity, appears to have become established unofficially in the 
Greco-Roman world about the beginning of the Christian era. The 
*planets" in their then accepted order (Saturn, Jupiter, Mars, 
Sun, Venus, Mercury, Moon) were conceived astrologically as the 

respective "rulers" of the first 7 of the 24 hours of the first day 
and, thereafter, of each successive set of 7 hours. The first hours 
of seven successive days were thus ruled in turn by Saturn, the 
Sun, the Moon, Mars, Mercury, Jupiter, and Venus, after which 
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the cycle repeated itself. Each day was named after the planet 
that ruled its first hour, and the seven-day planetary week was thus 
defined. The original planetary names are still attached. to m 
tain days in several European languages, but in English four of the 
days are now named after northern European deities (see Grr. 
MANIC MYTHOLOGY AND Heroic LEGENDS). 

A seven-day period was also defined by the Mosaic Sabbath, and 
its regular observance by the dispersed Jews may have encouraged 
the general adoption of the week. The old Roman eight-day cycle 
was marked out by the periodic recurrence of the. mundinae, or 
market days. See also CALENDAR. l 

See F. H. Colson, The Week (1926). (A. A) 

WEELKES, THOMAS (c. 15707-1623), English organist 
and composer, was one of the most important of the English 
madrigal composers. Nothing definite is known of his early life. 
His later career suggests that he came from southern England, 
He may have been the Thomas Wikes who was a chorister at 
Winchester College from 1583 to 1584, since he was organist there. i 
from about 1598 to 1601. The dedications of his first two sets of 
madrigals (1597-98) refer to his youthfulness at that time, His 
finest work is in the two books of madrigals, of five and six parts, 
respectively, that appeared in 1600. He was appointed organist 
of Chichester Cathedral probably late in 1601. In 1602 he re 
ceived the degree of bachelor of music at Oxford, and the follow- 
ing year he married. From the time of his appointment at Chiches- 
ter he composed chiefly sacred works. In his last volume of 
madrigals (1608) he claims the title "Gentleman of the Chapel 
Royal.” From 1609 he was frequently reprimanded at Chichester 
for bad language and drunkenness, He died in London on Noy, 40, i 
1623. n 

Nearly 100 of his madrigals survive. They combine the elegance 
of Marenzio and the firm sense of tonality characteristic of Morley 
with the verbal sensitivity of Byrd. Weelkes is remarkable for 
his word-painting, his lively rhythms, and his highly developed 
sense of form and structure. He also wrote music for virginal, [ 
viols, and organ. His sacred compositions, largely unpublished, 
suffered much loss and destruction. Of Weelkes' ten Angli 
services not one survives complete; three which have been reo 
structed are seen to be the work of an original mind that cout 
blend the solo writing of the English verse anthem with the massive | 
antiphonal style of the Venetian School. Twenty of Weelkes’ 48 - 
anthems are either complete or restorable; the “full” anth 
(with no solo verses) show that he was at his best when deploying 
large numbers of voices. His range of expression is wide, In UB” 
light style it is illustrated by the airy ballett “On the Plains Faiy 
Trains”; examples of the graver manner include the mad gu ‘0 
Care, Thou Wilt Despatch Me,” remarkable for its chromaticisti 
and the massive “O Lord, Arise.” | 

The madrigals of Weelkes are published in vol. 9 to 13 of The 
English Madrigal School, ed. by E. H. Fellowes (1913-24), 

Bretiocrarxy.—E. H. Fellowes, English Cathedral Music, 2nd eds 
(1945), The English Madrigal Composers, 2nd ed. (1948) ; W. S. Colin, 
“Recent Discoveries Concerning the Biography of Thomas We jo] 
Music and Letters (April, 1963) ; W. K. Ford, "Chichester Cathe ‘00 
and Thomas Weelkes,” Sussex Archaeological Collections, vol. | 4 
(1962). (B. L. TH) 

WEENIX, JAN BAPTIST (1621-1660), Dutch pai 
whose paintings show great diversity, in quality as well as in su 
ject matter, though at his best he was a fine artist. He was born? 
Amsterdam, where Jan Micker was his first master. He late 
studied under Abraham Bloemart in Utrecht and Nicolaes Moty 
aert in Amsterdam. He married Josina d’Hondecoeter in 1639. 
had two sons, Jan (see below) and Gillis. In 1643 Weenix t 
to Italy and stayed there four years, mostly in Rome. 
there he was much employed by Giovanni Battista. 
Pamphili, who became Pope Innocent X in 1644. After Ie 
to Amsterdam in 1647, Weenix soon settled in Utrecht, where 
was elected a commissioner of the painters’ guild in 1649 

Before his Italian period Weenix seems to have used the 
Christian name of Jan or Johannes, and he probably adopt 
second in honour of his patron. In signing his pictures he 
used the Italian form—Gio[vanni] Batt[ist]a Weenix. 
teristic subjects are landscapes (usually italianate) with 


als, seaports, still-life compositions with dead game; he 
ted a number of competent portraits. His pupils in- 
Quded, besides his son Jan, his nephew Melchior d’Hondecoeter, 
and Nicolaes Berchem. à ‘ 

His son JAN WEENIX (1640?-1719) was born in Amsterdam, 
where he worked for most of his life, though he appears in the 
Utrecht painters’ guild in 1664 and 1668. He specialized in large 
gilllife paintings of dead game, which, with the elaborate bird 

intings of Melchior d'Hondecoeter, were in great demand for 
the decoration of private houses in Amsterdam and elsewhere. 

(R. E. W. J.) 

WEEVIL, a popular name for most beetles of the superfamily 
Curculionoidea (sometimes considered as belonging to a more in- 
usive superfamily, Phytophagoidea), especially those of the fam- 
ily Curculionidae. Other beetles called weevils are the pea and 
bean weevils (family Bruchidae). Once the term was applied to 
almost any insect whose larvae attacked grain. Weevils are also 
called “snout beetles," because of their distinctive rostrum. 

The Curculionoidea are characterized as follows: the head is 
more or less produced into a rostrum or snout, which bears the 
mouth parts at its apex; the palpi are usually reduced and rigid; 
the gular sutures (depressed areas under the head) are usually 
confluent; the antennae are usually elbowed and clubbed, the first 
segment capable of being retracted into grooves on the rostrum; 
the larvae are fleshy, usually legless, with the antennae reduced. 
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voy WEEVIL (CURCULIO GLANDIUM) EXCAVATING A HOLE IN AN ACORN 
RDER TO DEPOSIT EGGS 


ape ereat majority of species feed exclusively on plants, the larvae 
st being subterranean or internal feeders. 
ies ud above, the Curculionoidea include a number of fam- 
im eH the Brentidae (primitive weevils) and the Anthribidae 
fue ees). However, most of the species are grouped in 
and inn E rculionidae, one of the largest families of living things 
il ey one of the most important; the Scolytidae, or 
ors, en beetles, are included in this family by some au- 
but at je out 50,000 species of Curculionidae have been named, 
very, A several times that number probably still await dis- 
Of Mexic ore than 2,500 species inhabit North America, north 
UM and more than 400 species occur in the British Isles. 
0 mm, ogee in size from less than 1 mm. (1/25 in.) to about 
Of species 1 in.) in length, including the rostrum. The majority 
e pae Sombrely coloured, but some are very attractive. 
mong mh green Phyllobius and Polydrusus, so common 
The Papu: age in Britain, the colour lies in the covering scales. 
Of Brazil i n Eupholus is sky blue; the diamond beetle (Entimus) 
hit we Probably the most resplendent of all. ; : 
but the la eevils tend to be less specialized in their feeding habits, 
Nit of g ds of most species fastidiously feed on only a certain 
Many i ànt—the flower head, seeds, fleshy fruit, stem or roots. 
Soup of We feed on only a single species or on any one of a 
Cializatio sely related species of host plants. This feeding spe- 
dy. n has tesulted in a tremendous diversification and evolu- 
adiation within the family. 
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The weevils have exploited plants, especially flowering plants, 
as food more completely than has any other major group of in- 
sects, possibly excepting the Lepidoptera. Certainly they have 
adapted to living and feeding within plant tissues more effectively 
than any other. Their success is probably linked in part with the 
evolutionary development of the rostrum. This is not only an 
organ for penetration and feeding, but in the female may be 
an instrument for boring holes in which to deposit eggs in the 
beet plant. The rostrum is often longer in the female than in the 
male. 

As would be expected from their feeding habits, a large number 
of species are highly injurious as larvae or adults, or both. The 
granary weevil (Sitophilus granarius) destroys the grains of corn 
(maize), wheat and barley, and has become widely distributed 
through commerce. The cosmopolitan rice weevil (S. oryza) at- 
tacks, besides rice, a great variety of other dry food products. The 
boll weevil (g.v.; Anthonomus grandis) is the most serious enemy 
of the American cotton crop, causing immense damage to the bolls. 
The allied apple blossom weevil (A. pomorum) is very destructive 
to unopened blossom buds in England and other parts of Europe. 
The palm weevil (Rhynchophorus ferrugineus) injures toddy and 
coconut palms, and the pine weevil (Hylobius abietis) is a Eu- 
ropean enemy of young conifers. The alfalfa weevil (Hypera 
postica), which entered the U.S, from Europe in 1904, is a serious 
enemy of alfalfa and clovers. Other: weevil pests include the 
North American plum curculio (Conotrachelus nenuphar), a de- 
structive pest of stone fruits; the nut weevil (Curculio, formerly 
Balaninus); the strawberry root weevil (Brachyrhinus ovatus) ; 
the white-fringed beetle (Graphognathus leucoloma), which at- 
tacks roots of beans, cotton, potatoes, corn, peanuts and other crop 
plants; and species of Sitona, which attack leguminous crops. See 
also BEETLE. (R. L. Wt.) 

WEIDEN, a town of West Germany, economic centre of the 
Oberpfalz administrative district in the Land (state) of Bavaria 
(Bayern), Federal Republic of Germany. Pop. (1961) 41,711. 
Weiden lies on the Naab River at the entrance to the Oberpfälzer- 
wald, about 20 mi. (32 km.) in a direct line from the Czechoslovak 
frontier. It is a characteristically medieval fortified town, with 
gabled houses, a magnificent 16th-century town hall, and a church 
with a Baroque tower. It is associated with the composer Max 
Reger (1873-1916), whose house is preserved as a museum. The 
town has important glass and porcelain industries. 

WEIDENREICH, FRANZ (1873-1948), German anatomist 
and physical anthropologist, an expert on the reconstruction of 
prehistoric human remains, well known for his work on Sinan- 
thropus (Peking man) and for his studies in human evolution. 
Born June 7, 1873, at Edenkoben, in the Rhineland-Palatinate, he 
received a medical degree from the University of Strasbourg in 
1899, where he became professor of anatomy in 1903. His publica- 
tions reflected a growing interest in skeletal anatomy that even- 
tually found expression in studies of locomotion, posture and bone 
structure as related to problems in primate evolution. He be- 
came professor of anatomy at the University of Heidelberg 
(1919); he was professor of anthropology at Frankfurt (1928-33) 
and visiting professor at the University of Chicago (1934). His 
most valuable contributions were made after his appointment 
(1935) as professor of anatomy at Peking Union Medical College, 
China, where he carried on investigations begun by D. Black on 
Sinanthropus (q.v.) fossils (also termed Peking man or Pithecan- 
thropus pekinensis )—one of the earliest known groups of human 
fossils, Weidenreich’s classic descriptions of Sinanthropus gained 
in importance when the fossils were lost during the Japanese in- 
vasion of Peking. In 1941 he went to the American Museum of 
Natural History, New York City, where he concentrated on the 
newly found Pithecanthropus (Java man) fossils and “giant” teeth 
discovered by G. H.R. von Koenigswald. (See also Man, EvoLv- 
tIon or.) His last project, a major study of Solo man (a later 
fossil from Java), was interrupted by his death on July 11, 1948, 
in New York City. 

Among his works are Apes, Giants and Man (1946), a collec- 
tion of scholarly but popular lectures; and Anthropological Papers, 


published posthumously (1949). 
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See also W. K. Gregory, “Franz Weidenreich,” Amer. Anthro., vol. 51 
(1949) ; W. E. Le Gros Clark, The Fossil Evidence for Human Evolu- 
tion, 2nd ed. (1964). (H. L. So.) 


WEIERSTRASS, KARL THEODOR WILHELM 
(1815-1897), German mathematician, one of the founders of the 
modern theory of functions, was born at Ostenfelde on Oct. 31, 
1815. He studied jurisprudence at Bonn and later went to Münster 
to study under C. Gudermann, who was interested in the theory of 
functions. Weierstrass wrote a paper on the development of 
modular functions for his teacher's examination and so started the 
work in mathematics with which his name is associated. He be- 
came a teacher of mathematics at the Gymnasium at Deutsche- 
Krone (1842-48) and then at the Collegium Hoseanum in Brauns- 
berg (1848-56). In 1856 he was appointed extraordinary professor 
of mathematics at Berlin and lecturer at the School of Technology. 
He was appointed ordinary professor in 1864. He died in Berlin 
on Feb. 19, 1897. 

Weierstrass’ work on the theory of functions was the most 
notable work on this subject since that of N. H. Abel and K. 
Jacobi. He published relatively little himself, but embodied his 
works in his lectures, which were collected in Gesammelte Abhand- 
lungen (1894-1927); vol. i, ii and iii contained his lectures, vol. 
iv (1902) on Abelian functions, vol. v and vi (1915) on elliptic 
functions, vol. vii on the calculus of variations, and vol. viii on 
analytic functions. He worked on the functions of real vari- 
ables, devised tests for the convergence of series and dealt with 
converging infinite products. All his mathematical work is char- 
acterized by his emphasis on clarity and logical stringency. His 
example of a continuous function without a derivative at any 
point is famous in the history of mathematics. He also dealt with 
the theory of bilinear and quadratic forms. 

Weierstrass developed the theory of functions of a complex 
variable to such an extent that he put his subject on a fresh basis. 
He also made notable contributions to the theory of periodic func- 
tions, elliptic functions, Abelian functions, and the calculus of 
variations. Although his work was on pure mathematics, he 
was interested in its applications and influenced a number of his 
students to work on applied mathematics. He edited J. Steiner's 
Gesammelte Werke (two volumes 1881-82) and was editor with 
E. Kummer of Crelle's Journal. See also ELLIPTIC FUNCTIONS; 
FUNCTIONS, ANALYTIC. (O. Or.) 

WEIGHING MACHINES. This article deals with indus- 
trial and commercial weighing machines. Fine balances are de- 
scribed under BALANCE, which also discusses the construction of 
the balance beam, its accuracy, sensitivity, and period of vibra- 
tion. Though the term "scale" is commonly used to describe a 
weighing machine, its use in this article is confined to the scale- 
pan. 

History of the Balance Beam.— The belief that the Egyptians 
invented the balance is now somewhat shaken, and it is thought 
by some that it was invented in Sumeria or ancient Persia. Condi- 
tions in Egypt were more suitable for the preservation of old relics, 
and consequently it was there that the most ancient balance beam 
was discovered. It was made of red limestone, 3.3 in. (8.5 cm.) 
long, with a fulcrum hole in the centre and a suspension hole at 
each end for the cords that supported the scales; it was constructed 
about the Sth millennium s.c. Drawings on papyrus and in tombs 
showed that an improved balance was employed for weighing large 
ingots of precious metals in Egypt about 1500 s.c. Its trumpet- 
shaped ends held the scalepan suspension cords, and in the centre 
there was a suspension ring for hanging a plummet on a narrow- 
edged bracket and a pointer that, when in line with the plumb line, 
indicated when the beam was horizontal and in balance. It is 
known, however, that for general trading purposes less accurate 
balances were used long after this. For example, the Spartan paint- 
ing on the “Cup of Arkesilas" (Arcesilaus, c. 550 B.C.; see SPARTA: 
Archaic Sparta) showed a large straight balance beam with tubular 
ends but no plummet or pointer. A fulcrum cord and a ring were 
attached to an overhead support. There is also evidence that the 
more accurate Egyptian balance was utilized by the Greeks from 

about 600 B.C. to 30 B.C., but it had become smaller and more re- 
fined. 
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About the 2nd century B.C. a small portable bronze balance 
appeared. It had the form of a straight rod with a round hole 
centred near the top through which a bronze support hook Passed, 
while at each end there was a round hole for the scalepan suspension 
cords. The Roman craftsmen were excellent workers with brong — 
and they improved this balance about the time of Constantine the 
Great (d. A.D. 337). The ring-shaped fulcrum was replaced bya | 
pin fulcrum. The pin passed through a hole in a thin vertical 
pointer forming part of the beam. Each end of the pin was riveted 
into holes in the arms of a fork-shaped suspension device (“gale 
lows"). For weighing small quantities of precious metals the beam 
and pointer were made very light and slender and the fulcrum pin 
of very small diameter; the ends of the beam were flattened so that 
they became annular disks instead of rings, the holes having been 
made very small. This improved design was used until about the 
mid-16th century, when the end holes were turned through 90° 
instead of being in the same vertical plane as the beam, thus ensur- 
ing that the scalepan suspension ring remained at a constant dis. 
tance from the fulcrum pin. In addition, the fulcrum pin later 
became a heart-shaped pin with an edge. By the 18th century, 
such chemists as A. L. Lavoisier (1743-94) enjoyed the advantages 
of a much better balance with a knife-edged fulcrum instead of 
pin- or heart-shaped support. Later an even more precise balance 
was produced to meet the needs for greater accuracy both in the 
rising industries and in science. Soon the end holes on some bal- 
ances were replaced by pins that carried the suspension hooks, 
Then to achieve even greater accuracy in specialized work, all three 
pivots in the balance were fitted with accurately made knife edges. 

Bullion Balances.—As the name implies, these balances are 
used to weigh gold and silver bullion. They require the best desi 
and have to be constructed with the highest technical skill. 

A typical medium-sized bullion balance of the mid-18th century 
was described by W. J. Gravesande of Holland. It had a wrought 
iron beam, 23.6 in. (60 cm.) long, with a knife-edged fulcrum sup- 
ported by a fork suspension piece. Box ends were fitted; these had 
knife edges that supported hooks to which the scale-suspensin 
chains were attached. Since then many different designs of bullion 
balance have appeared, some with large triangular-shaped wooden 
beams, and all designed to be as rigid as possible. Different forms 
of pivots were employed, but the increasing tendency was to fit 
knife edges to all types of bullion balances, although for ordinary 
commercial purposes the pin type of pivot was still much utilized. 
Improvements throughout the years have culminated in the excel- 
lent bullion balance used in the British Standards Department d 
the Royal Mint and in banking. Itis sensitive to a weight of rin 
oz. troy. 

Small Commercial Balances with Linked Mechanisms 
Hitherto it was necessary for the most precise weighing to fit knife 
edges to the pivots. In many cases and for less precise weighing, 
however, box ends with pins and suspension hooks sufficed, Bd 
these types of balance ensured that the weights and goods on " 
scales were supported at fixed distances from the fulcrum. Butit 
the 18th century a type of balance more convenient for retail tra 
was invented. Accurate weights could be read with the W dd 
and goods placed almost anywhere on the scales without regal 
to their distances from the fulcrum, Some of the most import 
mechanisms employed for this purpose are described below. . 

The first such mechanism, invented by the French Mathematic ik 
G. P. de Roberval (g.v.) in 1669, was known as Roberval's n 
enigma (fig. 1A). AB is an equal-armed beam pivoted on à id 
edge at C. A parallel equal-armed beam DFE is pivoted at Tie 
connected to the top beam by T-shaped links AD and BE. | ji 
enigma is that, contrary to what would be expected, the V8! 
on the T-shaped links, which are of equal value, can be place 
any unequal distances from the pivots C and F, and the arra 
ment will still remain in balance. 

Ambiguous solutions to the “enigma” offered by J. d put 
(1750) and J. T. Desaguliers (1745) are repeated today. m 
clearer solution lies in a principle of statics unknown to those i 
century writers, namely, that the two weights on the scales d 
vertical forces acting downward at AD and BE (fig. 1A) 9° P ln 
what their positions on the T-arms. They also set up 4 res 
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ing on the linkage and varying according to the posi 

wi he weighs Although the vertical forces are confined to 
ing on the links AD and BE no matter where the EREE 
ced in the scalepans, the resultant couple EC 
the position of the weights. But this varying couple is counter- 
aded at the pivots C and F, where it has no effect on the state of 
balance of the linkage, and consequently when the weights are 
equal it is possible to obtain equilibrium at any points along the 


Es isanother form of the Roberval linkage. Both weights 
may be placed on the same side of the pivots, or on opposite sides, 
figs. IC and 1D represent balances with the Roberval linkage that 
are used to a large extent in retail stores. A special French pivot 
ied a permanent line-bearing contact whether or not the link 
towhich it was connected was in tension or compression (fig. 1G). 
ftalso ensured that the parallelogram remained regular in shape. 
Asthese parts required such precise workmanship it is natural that 
afew balances that avoided a reversal of stresses were invented, 
such as the one shown in fig. 1E. Fig. 1F shows how the effective 
— length of a link was altered by a reversal of load. 
Another mechanism that has proved very satisfactory for com- 
mercial balances is shown in fig. 2A, It was patented in England 
ly Joseph Béranger of France in 1849 and belongs to a class of 


TS 


— 2 $r 
oa, tances WITH ROBERVAL’S LINKAGE: (A) THE ROBERVAL 
Moiese PHITZER FORM; (C) ORDINARY ROBERVAL COUN- 
Jig qu (D) INVERTED TYPE OF ROBERVAL BALANCE: (E) BALANCE 
NE ty Le OI REVERSAL OF STRESS IN LINK; (F) DIAGRAM SHOWING 
LENGTH OF LINK DUE TO REVERSAL OF STRESS; (G) FRENCH 


UN p 
yin TO MAINTAIN CONSTANT LENGTH IN TENSION OR COM- 


qnte balance in which the scales always remain horizontal 
A thet their range of movement in the vertical direction. 
utc, ue Principal balance beam, has equal arms and a fulcrum 
two Fusa D and D’, equidistant from the fulcrum, are suspended 
bese lat $i beams HFJ and H’F’J’, which are connected with the 
ks at 7 Y two links HG and H'G'. They are also connected by 
the ends ul to the cradles E and E’, which are connected with 
: We the principal beam at A and B. In order to keep the 
to petal, the ratio AC to DC is made equal to the ratio 
liy (25 7, Thus, when the principal beam moves so that D falls 
ilii 2. and A falls 2 in. (50 mm.), the pivot F will also 
that por, ^t Since F falls 1 in., then J must fall 2in. This means 
Wently v ends of the cradle arms move down 2 in. and conse- 
Night um horizontal The turning moment arising from a 
- € Scale remains unaltered throughout the movement. 
Mostra aet balance, popular in Europe, is slightly different 
on from the Béranger balance. In the Phanzeder bal- 
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FIG. 2.—BALANCES WHOSE SCALES ALWAYS REMAIN HORIZONTAL: 
BERANGER BALANCE; (B) PHANZEDER BALANCE 


(A) 


ance (fig. 2B) each scale is partly supported by the secondary 
beam directly beneath it and by the secondary beam beneath the 
other scale. The links AD and BD’ are subject to compression 
during a weighing operation. The general practice in the U.S. and 
Great Britain is to avoid such compression members even though 
they are quite reliable when correctly designed and constructed, 
The Steelyard.—This type of weighing device has been popular 
from very early times because it is easy to transport. It exists in 
two forms: one with a movable fulcrum, the other with a fixed 
fulcrum. In the former (known also as a bismar) the beam is 
weighted at one end, while the goods are suspended from a hook 
at the other end, a cord loop often serving for the fulcrum. Aris- 
totle stated that dishonest tradesmen using it secretly moved the 
fulcrum to give light weight to the customer. It eventually found 
its way to England through the Danes and became known as the 
Danish steelyard, but it was declared illegal in 1429. The fixed- 
fulcrum metal steelyard, which was popular in Roman times, is 
still seen in European marketplaces. The principle of operation 
can be seen in fig. 3. D is a fixed support; C is a knife-edge 
fulcrum; E is a knife-edge pivot supporting the load hooks. When 
the counterpoise P is at the zero reading in the beam scale and there 
is no weight on the hooks, the centre of gravity of the assembly 
is on a line passing through the fulcrum C, and there is a condition. 
of balance. When a weight L is placed on the hooks and the 
counterpoise P is at the balanced position F, then by the principle 
of moments L X CE = P X CF. Since P and CE have fixed 
values, then the weight placed on the hooks must vary directly 
according to the distance of the counterpoise P from C. Hence, 
a series of equally spaced marks placed between G and B on the 
beam denote equal increments of load placed on the hook. 
Compound-Lever Platform Machine.—Before the 18th cen- 
tury the usual method of weighing heavy commercial loads, such 
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FIG. 3.—MODERN STEELYARD 
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FIG. 4.—JOHN WYATT'S WEIGHBRIDGE WITH COMPOUND LEVERS 


as loaded carts, was by means of large cumbersome steelyards. 
Then John Wyatt invented a compound-lever balance (fig. 4) that 
was much smaller and easier to use (c. 1744). A platform F had 
two legs B and B' that rested on two triangular levers, ACA and 
A’‘C’A’, at BB and B’B’. AB = A'B’, and AC = A'C'. There were 
conical-point pivots at A, A’, C, and C’. D was a lever with a ful- 
crum at E and a small table G at the end for carrying balancing 
weights. If W was the unknown load on the platform, r; the effec- 
tive ratio of the arms on the two triangular levers, and rz the effec- 
tive ratio on the lever D, then an unknown load on the platform 


at G. 
"Xr. 

A British design for a weighbridge of medium capacity is similar 
to the Wyatt machine with some exceptions: the fulcrums of the 
triangular levers are suspended from a framework; the two ends of 
these levers are connected to a single lever by means of a link; this 
lever is made longer and its end is connected through a knife-edge 
fulcrum with a counterbalancing and indicating device similar to a 
steelyard. 

Tn the U.S., systems of straight levers are often used in place of 
triangular levers, and torsion shafts are sometimes added. These 
torsion shafts transmit turning moments, set up by the load at the 
supports, to the main balance levers. They are supported by spe- 
cial suspended fittings, each of which contains a load pivot and a 
fulcrum pivot, and are used on suspension hopper scales, They 
require fewer levers and fulcrums, 

Weighing transport vehicles and locomotives on a weighbridge 
takes only a few seconds, and the accuracy of weighing is usually 
within the region of a 0.1% error. Some machines have automatic 
devices that print the weight value on a ticket. 

Self-Indicating Weighing Machines.—The earliest reference 
to a self-indicating balance was by Leonardo da Vinci (1452-1519). 
His sketch showed a thin semicircular-shaped piece of wood sus- 
pended at the centre of its diametrical side, from which a plumb 
line was also suspended. A scalepan was suspended from one end 
of the diametrical side. When an object was placed on the scale, 
the piece of wood rotated about its centre until it reached equi- 
librium. As it had been graduated by placing known weights on 
the scale, the weight of the object was simply read off where the 
plumb line coincided with a graduation line. No poise was re- 
quired. 

Self-indicating balances have become increasingly popular. The 

counterpoise on the Da Vinci device was provided by the weight 


was balanced by a counterpoise weighing 
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of the dial acting through its centre of gravity; it thus provide 
only very limited weighing. The modern machine has a special 
arrangement for counterbalancing the load. This sometimes incor. 
porates a pendulum "resistant," and sometimes a helical-sprin 
“resistant.” When a pendulum resistant is used, a special cam 
arrangement must be incorporated in the machine to obtain equally 
spaced graduations on the dial. The cam arrangement also enables 
the moment of the pendulum weight about the fulcrum to counter. 
balance the moment set up by the unknown weight throughout the 
whole range of travel of the pendulum weight. 

The equation for the balancing moments is different from that 
for an ordinary straight-beam balance. Thus 


PxbxIxX sin @=LXaX cos 9 


where 0 is the angle of movement of pendulum for a load L; P the 
weight of the pendulum resistant; b the perpendicular distance of 
line of action of P from fulcrum; a the perpendicular distance of 
line of action of L from fulcrum; and / length of pendulum. 

When @ is small, approximately equal divisions on the fixed dial 
can easily be obtained. When it is large (about 55°), the sensitiv. 
ity of the balance suffers less from differences of level when in 
stalled. Various devices have been used to obtain the best results, 
but the most popular has been a cam shaped like a segment of a 
circle, the centre of which is offset from the pendulum-fulcrum. 
The load is supported by a flexible metallic strap passing over the 
cam. 

U.S. and British Self-Indicating Platform Weighing Ma 
chines.—The Toledo machine of the U.S. has two pendulums that 
oscillate in opposite directions. This arrangement reduces the ad- 
verse effects caused by installing the machine off the horizontal 
plane. The mechanism of one of these machines is shown in fig $, 
where E is the pendulum, C the cam, and A a yoke attached toa 
load platform. Steel straps BB from the yoke pass over the cams 
on each side of it. Each of these cams is connected to a smaller 
cam D suspended from the frame above by steel straps A’A’. The 
two smaller cams are joined at their pivots by a bar F, which moves 
a rack gear through a spring. When a load is placed on the mt 
chine, the smaller cams roll up the straps A’A’. The floating pivots 


FIG. 5.—TOLEDO PENDULUM-RESISTANT MECHANISM 
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on these cams consequently move upward. The rack G turns the 
dial pointer connected to the pinion H. 

Pendulum resistants are not found in the British Avery machine, 

tead there is a system with three cams and one weighted lever 
opposed to another. The lever cam supplies an increasing moment 
that counterbalances the increasing moment caused by the load and 
also makes it possible for the divisions on the dial to be equally 

aced, A rack gear moves the dial pointer. 

spring Resistants.—The commonest form is the helieal spring, 
hut it is now little used in automatic weighing machines because 
changes of external temperature affect the readings along the dial 
wale, This disadvantage can largely be compensated for by a ther- 
mostatic device made of two dissimilar metals that adjust the 
length of the lever arm for the load, or the springs can be made of 
a special alloy unaffected by temperature. The spring has the 
advantage that it deflects in amounts directly proportional to the 
Joads and consequently provides a more direct method of obtain- 
ing equal divisions on the dial. 

Other resistants have been the hydrostatic resistance, which in 
various forms depends on the buoyancy of a float and its resistance 
to vertical displacement, and the mercury resistant, which em- 
bodies the same principle. 

Dashpots and Antifriction Devices.—Loads and resistants, 
and consequently the dial pointer, in self-indicating balances would 
oscillate if a dashpot were not fitted, The dashpot is usually in the 
form of an oil-filled cylinder and a piston with adjustable ports to 
allow the oil to flow. from one side of the piston to the other, The 
E of the piston is governed by the movements of the 
weighing levers, Miniature ball bearings, antifriction wheels, or a 
trossed-strap suspension device are often employed to minimize 
the frictional force in a revolving dial pointer or in a moving dial. 
ism Weighing Machines.—These are for weigh- 

p granular and liquid materials in predetermined quantities. The 
principles of operation can be easily understood from fig. 6. 
m equal-arm balance beam, B a weight box, and C a scale 
pum os the mater a infer) door n opens ia 

rials to pass through from the hopper 1 into the 

sale hopper C. This side of the balance beam then starts to fall 
an 4 state of equilibrium is almost reached, and the door D 
Fa ed closes so that the material ceases running in when the 
E 0 onal is reached. At the same time the measured ma- 
A a ischarged from the machine at E into a receptacle carried 
Eu or elevator. The door D and the discharge valve E 
CHER ed. The lever F is free at one end and connected to a 
the upper epum link at the other, The small wheel shown at 
ttt is almost of this link rests on the steel pin H when the feed 
cm zh closed and when a point of balance has nearly been 
3mm um attached to a pivoted counterbalancing lever. When 

BaT alance is reached, another pin contacts, the counter- 

oi Me and throws the pin H over to the right. Simul- 
wane ges completely uM the Ppa e x a xa 
siti : and puts the linkage off its dead-centre 

d Causes the discharge valve E to open. A compensating 
balance ee with a poise is fitted to counteract the effect on the 

ge ey releasing the weighed material, In nearly all 

the feed peaa chines a small dribble valve is fitted in addition 
Point of gia Ves. The main feed valves are closed before the 
Small ER while the dribble feed continues until itis reached. 
l i rically operated automatic-feed weighers are often 
ets, The aerate: weighing quantities of materials into 
A mercrojd A eed valve is instantaneously closed by fitting either 
Dm netic switch, a high-voltage gap, or a phojoplechic 

Amount of db cutoff position can be varied. A conirolle 
Vptor of (S e before cutoff can be given by a stepped inter- 
of i % is ae ap photoelertas cell, Accuracy within the region 

n e. 

tins have =, Machines with Conveyor Belts—Various de- 
Heutacy saved useful in weighing materials in bulk where great 
Bas follows, ot required. The operation of one form of machine 
Potted by a ¢ A conveyor belt passes over rollers that are sup- 
to a variabl System of weighted levers. This system is connected 
* resistant that responds to various quantities of ma- 
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FIG. 6.—AUTOMATIC-FEED WEIGHING MACHINE 


terial carried on the belt. A device correlates the speed of the 
belt with the measured weight for a particular time, The device 
may be either mechanically or electrically operated. 

Machines that Compute Weights and Objects.—The *'to- 
talizer" records the total weight of separate loads contained in such 
receptacles as trucks. As each load is placed on the weighing plat- 
form, an electrically propelled poise moves along a steelyard to a 
point of balance, while at the same time it operates a device that 
records the weight of the load and also adds it to the sum of the 
previous loads. Accuracy within about 0.2% can be achieved, 

Another important function of weighing machines is the count- 
ing of large numbers of the same type of mass-produced objects. 
Since the weight of each object is approximately the same, a bal- 
anced system of levers is used in which one item in one scale will 
balance 100 in another, thus making it possible to count in hun- 
dreds. 

The computing balance is an automatic machine that indicates 
both the weight of the goods and the value corresponding to a 
range of prices per unit weight. 

Load Cells.—These are small electric, hydraulic, or pneumatic 
units that are often employed where large beam machines are un- 
suitable, An electric load cell is cylindrical in shape and only a 
few inches high, It consists of a load-carrying bar to which are 
attached four matched wire gauges that are electrically connected 
into a direct-current Wheatstone-bridge circuit. When the bar is 
loaded either in tension or in compression, its deformation changes 
the resistance of the two loaded grids so that the circuit is elec- 
trically unbalanced by an amount proportional to the load. This 
unbalance is amplified and transmitted to an indicating motor. The 
weight value is read on a special instrument. Electric cells are 
made for measuring up to 1,000,000 Ib. (455,590 kg.). Their small 
size, excellent sensitivity and accuracy, small deflection, freedom 
from the effects of external vibrations, high load capacity, and the 
fact that a load reading can be taken 250 ft. (76 m.) away make 
them suitable for many purposes, as, for example, process control. 

In hydraulic load cells a thin film of oil is contained between 
a short-stroke piston and a diaphragm. The pressure set up be- 
tween the two when under compression gives an indication of the 
weight to an accuracy of within 0.1%. But these cells are unsuit- 
able for oscillating loads. They can weigh up to 5,000,000 1b. 
(2,267,962 kg.). 

Pneumatic cells have a piston-in-cylinder arrangement in which 
high-pressure air from an external source is made to balance the 
unknown load. They are employed for measuring light and me- 
dium loads and are more popular for weight control than for mea- 


suring weights. 
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WEIGHT LIFTING, a competitive sport, is included in the 
Olympic Games and is governed by rules established by the Inter- 
national Weight Lifting Federation, Exercise similar to weight 
lifting, called weight training, is also practised by those who exer- 
cise with a barbell (and dumbbells) to develop strength, to improve 
physical appearance, to increase power in order to succeed in other 
sports, or to rehabilitate parts of the body weakened by illness or 
injury. 

A barbell is a steel rod handle to which removable cast-iron disks 
are attached at the ends to vary the resistance. Dumbbells are 


simply short barbells, used one in each hand. Competition in- 


CECIL CHARLES 
THE THREE BASIC LIFTS ARE (LEFT, RIGHT) SNATCH, CLEAN AND JERK, 
AND (BELOW) PRESS 
volves a barbell and three lifts. 
The winner is the one who lifts 
the highest total weight on the 
snatch, clean and jerk, and press. 
In case of a tie, the lighter man 
wins. In the snatch, the barbell 
is pulled from the floor to locked 
arms overhead in a single motion, 
with the lifter being permitted to 
lunge or squat under the weight 
as it travels upward. The clean 
and jerk is a two-movement lift, 
one to the- chest and a second 
overhead, but leg action is not re- 
stricted. The lifter may lunge, 
squat, and start the barbell up- 
ward from the chest with a leg 
drive. In the press, the barbell is lifted to the chest in one pull, 
then pushed overhead by the arms and shoulders without assistance 
from the legs. 

Weights can be lifted for exercise in an infinite variety of ways. 
The main principle is that when a muscle is worked against gradu- 
ally increasing resistance over a period of time, it becomes stronger 
(and to some extent larger). Pressing a weight overhead from 
the shoulders adds strength to the arms and shoulders. Holding a 
weight on the shoulders and doing knee bends strengthens the legs. 
Such basic exercises are usually done with five to ten repetitions. 
Scientific studies have shown that weight lifting does not slow the 
speed of muscular contraction and has a low incidence of injury. 

For Olympic champions, see OLYMPIC GAMES. 

BIBLIOGRAPHY.—A] Murray, Basic Weight Training, rev. ed. (1955) ; 
Jim Murray, Weight Lifting and Progressive Resistance Exercise 
(1954); Jim Murray and P. V. Karpovich, Weight Training in Ath- 

letics (1956) ; G. Hooks, Application of Weight Training to Athletics 

(1962). (Je. A. M.) 
WEIGHTS AND MEASURES. Ancient systems, the U.S. 

customary system of weights and measures, the British Imperial 


WEIGHT LIFTING—WEIGHTS AND MEASURES 


System, and the metric system are treated in detail in this article 
and the systems and units used in some other countries are bris 
considered. Some consideration is given to the materials Sedi 
standards, to the conditions necessary to ensure that standards core 
rectly define the units, and to weights and measures administration 
Reference should be made to the articles on METROLOGY and Prys. 
ICAL Units for additional information about units and Standards 
and to the article on TrwE MEASUREMENT for information about 
units of time. 

Other related articles are GRADUATION AND CALIBRATION anj 
DIMENSIONAL ANALYSIS. 

Ancient Systems.—The development of weights and measures 
has been taking place ever since the time of their prehistoric 
origin. These units were being grouped and assimilated into sys. 
tems during the historic periods of supremacy of a number of 
ancient civilizations. Among these groups of units may be cited 
the Babylonian system, the Philetarian system (after Philetaerus 
of Pergamum) used during the Ptolemaic period in Egypt, the 
Olympic system of Greece, and the Roman system. Knowledge of 
early weights and measures derives from ancient records, architec. 
ture (e.g., pyramids and temples), and archaeological collections 
in museums. Since the available material is incomplete and incon- 
sistent, conflicting interpretations have been very common. In 
many cases an author may assign a precise value to a unit, but then 
must list variations of considerable magnitude applicable to par- 
ticular times, places, or museum specimens. 

Precise measurements of very old buildings or of museum speci- 
mens have not always been feasible. A. E. Berriman (1953) noted 
that measurements of the King’s Chamber in the Great Pyramidof 
Khufu (see Pyramid) by several archaeologists (17th to 19th cen- 
turies) resulted in values for a unit called the cubit that ranged 
from 20.5 to 20.66 inches, A museum specimen may not be typical 
of the place and date assigned to it, or it may have been made bya 
careless workman without reference to reliable standards. Units 
and standards often were introduced in commerce across borders, 
complicating the work of research. i 

Consider the difficulties that may be faced by archaeologists in 
future years, The modern U.S. gallon is 231 cu.in.; but within 
the memory of people living in the 1960s, milk was legally sold in 
some states by an old milk gallon of 282 cu.in. Proposals have 
been made to sell some liquids in the U.S. by the British an 
Canadian gallon of 277.42 cu.in., advertised as a "giant gallon. 
In a.D. 4000, the “gallons” in museums thus might hold water 
the ratio 1.00:1.24:1.20, posing questions not much different from 
those that bother contemporary investigators. 

It is known that the length of the double-cubit of early Bay 
lonia was equal (within 2 parts in 1,000) to the length of a pe 
dulum that beats once per second at the site of ancient Babylon 
(q.v.). Does this indicate a scientific knowledge of the nd 
pendulum at that early date? Does it mean that the double-cutl 
was derived from the length of such a pendulum? Or is üisi 
curious coincidence? (See Crock: The Pendulum.) . 

Although a general knowledge of such problems is desirable, fe" 
people worry about such items as the 0.04-in. difference bos 
the cubit apparently used for the pyramid of Snefru and pr s 
the pyramid of Khufu. Considerable useful and interesting m 
mation on ancient weights and measures can, however, be 
cussed despite such uncertainties, e 

It seems likely that units of measurement first used in Pal 
history were those of length and that they derived from W 
the human body (e.g the length of the foot, the width o jit 
palm, and the length of the forearm). These crude and tes 
units probably were specific enough to meet the requirement. 
their users. When some ancient chieftain would declare that i 
for his tribe would be defined in terms of his own body, me 
would become more uniform. Later, prototype physical stant il 
were made and placed in temples or other places where they W 


be secure. "i 
In early historic times relatively precise linear units We 
to make astronomic and geodetic measurements. Prob? UC 


best-known examples of these reflect attempts of early rov ol 
to delineate property lines obliterated by the repeated floo 
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[ my River. Early units of weight included those derived from 
eights of seashells, kernels of grain, or other seeds, Units of 
Mie or capacity were derived from goat skins, baskets, and the 


d 


n : of the earliest linear units was the foot, first the length of 


ay human foot and later the length of a specific foot (e.g., that of 
the king or headman). By gradual evolution it became the foot as 
aged by Egyptians and Greeks. Romans brought it to Britain 
where it was modified with time (possibly combining with vestiges 
ofthe Anglo-Saxon inch) and later became integrated in the Brit- 
hand U.S. weights and measures systems. 

A biblically important unit of length used by many ancient peo- 

was the cubit, originally defined as the distance from the point 

of the elbow to the end of the middle finger. Typically about 18 
in, long, the cubit showed important variations at different places 
and times. 

The inch was originally a thumb’s breadth. In the Roman 
duodecimal system it was defined as 4. foot, and was introduced 
| ssuchto Britain during the Roman occupation. 

The mile was defined by the Romans as 1,000 paces or double 
steps, the pace being equal to 5 Roman feet. This mile of 5,000 
Roman feet became 5,000 English feet, and in 16th-century Tudor 
tines (probably in the reign of Henry VII; definitely by a statute 
of Elizabeth I) became 5,280 feet. This served to make the com- 
monly used furlong (4 mile) equal to the then popular rood (660 
feet or 220 yards). 

The yard appears to have had a double origin: most recently as 
the length of an Anglo-Saxon gird or girdle, and from earlier his- 
tory as the length of the double-cubit. By tradition (often stated 
as fact) Henry I is supposed to have decreed that the yard should 
En be the distance from the tip of his nose to the end of 

The grain (gr.) is a unit of great antiquity that originally was 
defined in terms of the weight of a grain of wheat or some other 
B to the particular locality. 

Wi reservation that many more archaeological studies re- 
main to be done, an outline can be given of the systems of weights 
td measures used among ancient Babylonians, Hebrews, Egyp- 
ones, and Romans at about the zenith of each civilization. 
vi M onian.—Specific reliable information about Babylonian 
n E. and measures is scarce. It is known that the Babylonians 
ie es Sexagesimal system of numeration in systematizing their 

i P Numerats AND NUMERAL Systems). It is also known 
Dia S and measures were carried in commerce » 
Middle Bast, The bo dem E RR la Ung erem 
(about 2091 asic Babylonian unit of length was i 

Es in. or 528 mm.), also called the kus. The Babylonian 
ba ated as gi, cubit (equal to 0.69 in. or 17.6 mm.) ; yet, 
168 mam, ea extant example of the shusi measures 0,66 in. or 

TORNA e Babylonian foot was defined as 4 cubit. : 
thelogicat of discrepant Babylonian weight standards are in ar- 
npe Pod paums; for example, different-values are found for 
93 ss ts supposed to represent the Babylonian mina (e.g. 
bor about ra or about 24 pounds for one specimen and 640.485 

m rne d aroha T VES fo 
iphte» 1. 1c ni gypt had a uniform nomenc 

Sep ag ae ne was the basic unit, the deben was 10 kite, and the 
lil are as leben, However, museum samples representing Sho 
i ok that vary from 69 to 461 gr. (4.5 to 29.9 g); a 

em were of foreign origin, Other Egyptian units 


48 follows: 
log 
d zebo Relative values Approximate equivalents 
ishe ^^ * + te royal cubit 0.737 in. 18.7 mm. 
lion E ead 294] "05 
ot . 3 H » » s ” 254 » 
ai cubit E 13.95 » 
(tiskhoing? ©- (basic unit) 2062 " S24 
aig Us. 12,000 royal cubits 39 mi 6.3 km. 
cubi 
ie Ü MT (basic unit) 51 cuft 0.14 cum. 
Moo P, ocubccubt — 76 | 02 7 
ME ri. 030; 0D SO Fas ep ha ay 
i uu . “800° ^9 » 1,520 - 42 3 


. 9,000 " > 48,710 1,344 


Hebrew.—The ordinary cubit (ammah) of 17.7 in. (450 mm.) 
was the basic unit of length among the ancient Hebrews; there 
were a number of others as follows: 


Length Relative values Approximate equivalents 
finger, finger's 

breadth; ezba .  . Jj; cubit 0.74 in. 19 mm. 
palm; tefah . . . . 4 fingers; } cubit PUUA giles 
span; zeret . .  . 3 palms; j cubit 83>? 225. 
"royal" cubit .  . £ordinary cubit 20.:, ? 5251 
pace b^ 155.79. 2'cubits 3544 T 900 " 
fathom. . . . 2 paces; 4 cubits 59 ft 1.8m 
Heed aoier t 6 cubita 8&8 ” 2 
plethron =. .  . 10 reeds; 60 cubits 88 " QT 
stadion. ^.  .  . 60 reeds; 360 cubits 528 " 162” 
million; mile. . . 8$stadion; 3,000 cubits 4,430 ” 1,350” 


Hebrew units of dry capacity, liquid capacity, and weight below 
give relative values as generally accepted. Modern equivalents 
assigned to the homer, cor (kor), and talent by different authori- 
ties vary widely; those given below are about midrange. 


Dry capacity Relative values Approximate equivalents 
U.S.,dry U.K. Mearic 


lg. . . .£cab;;h;homer 0.51 qt. 0.49 qt. 0.56 1. 
cab; kab. .  . yàg homer 2.04 198 ^ 2.25 ” 
omer;isseron. . 1.8 cab; yġy homer 3.67 ” 3.56 ” 4.05 ” 
seah . «+ 6 cab; 4; homer 1.53 pe 1.49 pE ISN 
ephah .  . . 3 seah; jg homer 1.15 bu. 1.11 bu. 405 ” 
homer; cor; kor . 10 ephah 11495 1113 *. 405." 
Liquid capacity 

lg*. . . . cab; yho cor 0.59 qt. 0.49 qt. 0.561. 
cab; kab... cor 238 ". 196 " 2.25” 
hin. .... ... + 3 cab; dy cor 1.78 gal. 1.48 gal. 6.75.” 
seah . =.  . 6 cab; ds cor $55 150-9652. 139 |e 
bath . . . Ghin; s cor 1070 ” 891 " 405 " 
cor; homer .  . (basic unit) 107.0 ” 891 ” 405 ” 
*For wine. 

Weightt 

gerah . . >- o bekah; yahoo talent 0.015 oz. 042 g 
rebah . ~. -> ~ > $ shekel; yz.tyo talent 0.08.1057. 222 1. 0. 
bekah . . .  . $ shekel; y Jys talent OS rai o 
shekel; shegal . . gy minah; y, doy talent 0.207" SNe Segre, 
minah; maneh . . gy talent 11 Ib. 0.5 kg. 
talent; kikkar >. (basic unit) 66 ESO TDI 


This is the so-called holy system used for spa purposes; in the so-called profane 
system for precious metals 50 shekels=1 minah and 60 minah=1 talent. The approximate 
equivalents above are for the light talent, the heavy talent having twice the weight. 


Greek —The basic unit of length among the ancient Greeks was 
the finger (0.8 in.; 19.3 mm.); a secondary basic unit (the Greek 
foot = 16 fingers) is specified below: 


th Relative values Approximate equivalents 
es Morgen ffs 2 fingers 1.5 in. 38.5 mm. 
Ads 30" 17 ? 
EE ILS oiai eiie Gilt us aid ai 
E 
handbreadth. . + - a i5 b. ne 
pat Rei ZR E R M6: ia 122” 30 " 
PV gueMes tty Vara iu^ 288 1o n 13.7” M8 7" 
An ue Hey DOS 152 "^ 38 7 
Cul: = Lust PAS 25 athe y APA 18.2 " 463 4 
SEHE A NECARE, e MOS s 304 " 772 m 
im petiam ur Ho 72 Re 4.6 ft. 1.39 m 
FTC Se Fama Gat 61 185" 
pole Soe sciri asc tee" salit 6:3. 7. 193" 
E xryapec peste a TUE Cores feet 61 ” 1857 
Jethron Ln o aiu x Jof =” 309 " 
Bids mi é0 7 coun merged 
FERMI SpE TPIS 1012/00277 (ein BARB BPP TOUS N 


Among the ancient Greeks the basic unit for capacity was the 
sexte, In the U.S. system the sexte is equivalent to 0.57 liquid 
quarts or 0.49 dry quarts. Equivalent values in the system used 
in the United Kingdom give one ancient Greek sexte as equal to 
0.48 quarts, while in the metric system this unit is equal to 0.54 
litres; from which the following derives: 


ou 


Relative values 


acit: Approximate equivalents 
"eoi U.S- U.K. Metric 
cochlear . .  . gts sexte 0.07 fl.oz. 0.07 fl.oz 2 ml 
chet Spe tars 013- 0X Ose ee Tow 
setier M ie 025 2 026 ." 8T» 
mystrum. de on" 037. .? ORS; MEE YE » 
|  » [0095liq.pt. 0.079pt 45 ^" 
cyathus . es 0.082 dry pt. 
oxybaphon i y 0.14 liq. pt. 0.12 ” 67 p 
cotyle; cotula. i 0.28 dry qt. 0.24 qt. 0.27 1. 
"RD 34 lig. qt. 028 ” 32 > 
chous 6 29 dry at. 
amphora . (PER 10.3 gal. Soa palo 393 
choenix* . ed A 0.98 dry qt. 0.98 qt. 1.08 ” 
medimnos* Beem bie 147 bu. 1.42 bu. 518 " 


- Used only for dry measure. Some of the small subdivisions of the sexte may have been 
used for dry measure as well as for liquid; however, since they are such small fractions of 
a dry pint only values in fluid ounces are listed above. 


The talent (57 Ib.; 25.8 kg.) was the basis of the Greek system 
of weights as follows: 


Weight Relative values Approximate equivalents 
obolos; obolus.  . }diabole; 45155 talent 0.025 oz. 0.71 g. 
diabole; diabolon . 3 drachma; yhoo 0.050 ” 143 ” 
drachma . . yüg mina; aden z 0:157 2 4.30 " 
tetradrachma . . Jg ” ; mo ^ 0.56 " iom 
mina . n -= 11 LE Sd 


Roman.—Based on a foot (pes) of 11.64 in. (295.7 mm.), the 
Roman units of length were: 


Length Relative values Approximate equivalents 
dto S. - Ys pes 0.73 in 185 mm. 
inch; uncia . . Pr pes 097 ." 246 —* 
palm . 3 uncia; ł pes 2:947 73.9 i 
palmipes $ pes LES NG 369 d 
cubit 3 pes Lae oe 444 z 
step; gradus , $ pes 29 id 739 r 
pace; passus. 5 pes 58 * 1.478 m 
pole; decempeda . 10 pes 97 fi 2:950 
stade TOM 625 pes 604 " 185 ad 
mile; mille passus 1,000 pes 0.918 mi. 1,478 d 


Roman units of capacity were founded on the sextarius (U.S. 
1.12 liq. pt., 0.96 dry pt.; U.K. 0.93 pt.; metric 0.53 1.) and in- 
cluded the quartarius (4 sextarius), the acetabulum (4 sextarius), 
the ligula ( 3 sextarius), and larger units as follows: 


Capacity Relative values Approximate equivalents 

US. U.K. Metric 
hemina , i sextarius 0.56 liq. pt. — 0.47 pt. 0.27 1 
congius . . Osextarius 0.84 t 0.70 gal. $48 2 
modius . . 16 sextarius 0.96 pk. 0.93 pk. 849 " 
urna . 24sextarius 3.37 gal. 3.81 gal. 12.74 ” 
amphora. . 48 sextarius D: 5:01 vf 25.52 " 


The libra, the basic Roman unit of weight (0.722 Ib.; 327.45 g.), 
was divided into parts designated either by Latin words expressing 
the fraction, or by closely related words, as follows: sescunx = 4, 
sextans = 4, quadrans = 4, trieme = 4, quincunx = 3, semis = 
$ gentun = yz, bes = $, dodrans = 3, dextans = $, and deunx 
=i, 

The uncia (44; libra; 0.96 oz.; 27.3 g.) was subdivided into the 
following parts: semuncia = 4, duella = 4, siculum = 1, mili- 
arium = $, solidus = 4, semi-sextula = is, scripulum = dk, 
obolus = 4s, and siliqua = q}. 

The U.S. Customary System.— The weights and measures in 
common use in the American colonies at the time of the American 
Revolution were those of the old, nonuniform British system. On 
May 29, 1830, the Senate passed a resolution directing the secretary 
of the treasury to cause a comparison to be made of the weights 
and measures in use in the principal customhouses and to report to 
the Senate at its next session. The investigation revealed large 
discrepancies in the weights and measures in use, and standards 
(still valid in the 1960s) were set as follows: 

The yard is subdivided into three feet of 12 in. each. Five and 
one-half yards (163 ft.) make a rod, pole, or perch; 40 rods make 
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a furlong; and eight furlongs (5,280 ft.) make a Statute mil | 
Units of area and volume are simply the squares and cubes, n. 
spectively, of the units of length, except for the insertion of the 
acre, which consists of 43,560 sq.ft. 

The avoirdupois pound is subdivided into 16 oz., or 256 
or 7,000 gr. It should be noted that the grain is the same Whether 
it is avoirdupois, troy, or apothecaries’ weight and that the avoir 
dupois ounce contains 4374 gr. whereas the troy ounce and the 
apothecaries’ ounce each contains 480 gr. One hundred pounds 
equals a hundredweight (cwt.) and 2,000 Ib. equals one ton—desig. 
nated as “net ton” or “short ton” to distinguish it from the “gross 
ton” or “long ton” of 2,240 lb., a unit now seldom used in the 
United States. 

The U.S. gallon is divided into four liquid quarts, or eight liquid 
pints, or 32 gills. The gallon, quart, and pint of the apothecaries! 
fluid measure are, respectively, the same as the corresponding unit 
of the ordinary liquid measure. The pint is subdivided in the 
apothecaries’ fluid measure system into 16 fluid oz., or 128 fuid 
drams, or 7,680 minims. The U.S. bushel is subdivided into four | 
pecks, or 32 qt., or 64 pt. 

For more complete information on units of the U.S. customary 
system reference is made to Miscellaneous Publication M233 of 
the National Bureau of Standards, entitled Units of Weights ond 
Measures (United States Customary and Metric)—Deefinitions and 
Tables of Equivalents, and to Circular 570 of that bureau, entitled 
Units and Systems of Weights and Measures—Their Origin, De 
velopment, and Present Status. 

It was not sufficient, however, that a decision was made in 1832 
as to the units and measures for the United States; it was also 
necessary to adopt physical standards embodying those units 
For the yard the length at 62° F of the interval between the 27th 
and 63rd inch of a certain 82-in, brass bar known as the Trough- 
ton scale was adopted; for the pound, the troy pound of the Mint 
was used, the avoirdupois pound being defined as 4900 troy 
lb. As already stated, the gallon and the bushel were defined 
in terms of the inch. For more than half a century those having 
the custody of U.S. weights and measures tried to keep the US. 
pound equal to the British pound and the U.S. yard equal to the 
British yard. But in 1893, following authorization of the use of 
metric standards, it was decided that a more stable basis for the 
system of customary weights and measures in the United States 
would be obtained by defining the yard in terms of the metr 
and the pound in terms of the kilogram. The U.S. prototyp 
metre and the U.S. prototype kilogram, with their certified cor 
rections became the primary standards of length and mass in a 
country. The U.S. yard was defined as 4:492. m. and the US 
pound as 0.4535924277 kg. 

Effective July 1, 1959, the following exact equivalents were 
adopted by the national standards laboratories of Australia, Cane 
ada, New Zealand, South Africa, the United Kingdom, and t 
United States: 1 yd.=0.9144 m.; 1 Ib. (avoirdupois) = 
0.45359237 kg. From the first of these equivalents it follows i 
1 in, = 254 mm. In the U.S. the survey foot, defined as #44 
m., was adopted for use fór the time being in connection wit 
geodetic surveys for values expressed in feet. de 

It is to be noted that although the mass of a body, often C 
fined as the quantity of matter in a body, remains constant ol 
where and under all conditions as long as no portion of nr id 
is taken away and no matter added to it, its weight, being 2 E 
equal to the product of mass of the body by the accelerate 
gravity, varies with the locality in which it is measured jue 
Mecuanics: Newton’s Laws), Where a standard or normal T 
for the acceleration of gravity is wanted in weights and pe ii 
work the value used is 980.665 cm/sec? (or 32.1740 ft/sec ad 
adopted in 1913 by the 5th General (International) Confer 
on Weights and Measures. da 

The international prototype kilogram is defined as a stant 
of mass, and the U.S. pound is therefore regarded in welg! s 
measures work as a unit of mass, The word weight has often ý 
used in the sense of mass and critical reading is often necessary 0 
determine in what sense this word has been used. This remat 
applies to the French word poids. 
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The British Imperial System.—The British system of 
eights and measures evolved from units having many origins, 
any of the units having been introduced into Britain at the 
time of the Roman conquest. Some rather old standards are still 
inexistence, a5, for example, the W inchester bushel of Henry VII 
wd the standard hundredweight of Elizabeth I. These and other 
standards are deposited in the Jewel Tower at Westminster, Lon- 
don, At the council chambers at Edinburgh and Linlithgow there 
are some interesting standards of Scotland, including the Stirling 
jug or Scots pint, 1618; the choppin or half pint, 1555; the Lanark 
troy and trone weights of the same period. 

The British Imperial System continued in widespread use among 
English-speaking countries in the 1960s. However, it was planned 
to gradually establish by 1975 the metric system (see below) as 
the primary basis for weights and measures in the United Kingdom. 

By the beginning of the 19th century the units of length and 
mass for Great Britain had been fixed more or less approximately 
at their present values. Two different gallons, however, were in 
use; the wine gallon of Queen Anne containing 231 cuin., and the 
ile gallon of 282 cu.in, Both these gallons were abandoned by 
the British in 1824 when the present British gallon (277.42 cuin.) 
was adopted. When the houses of Parliament were burned on 
Oct. 16, 1834, the standard pound and the standard yard were 
destroyed. The scientific studies and investigations in weights and 
measures which followed, the construction of new standards, the 
passage of weights and measures acts, and the establishment of 
scientific laboratories (first the standards department of the Board 
of Trade, established in 1870, and later the National Physical 
laboratory in 1900) brought about a unified system of weights and 
mesures. The basic units of the British Imperial System are the 
yard, the pound, and the gallon. 

The British imperial yard is defined (Weights and Measures Act, 
1878) as the distance, at 62,00° F, between two fine lines engraved 
on gold studs sunk in a specified bronze bar known as "no. 1 
p" yard" This bar was cast by Troughton and Simms in 
; The British imperial pound is defined as the mass (“the weight 
M tacuo”) of a cylinder of pure platinum about 1.35 in, high and 
l5 in, diameter. ` This is the only pound legal for use in Great 
Tin and is sometimes called the avoirdupois pound. The troy 
Us Was abolished with other troy weights on Jan. 1, 1879, by 
dt Weights and Measures Act of 1878, with the exception only of 
ie ounce and its decimal parts and multiples, legalized in 
oy the sale of gold and silver articles, platinum, and precious 
din pu imperial gallon is the volume of ten pounds avoir- 
Sin pure water as weighed in air against brass weights, the 
e Au of the air and the water being 62° F and the baro- 
sete Ure 30 in. of mercury. This legal definition is incom- 
lino a t it does not state the density of the brass weights, 
Stina Comparisons this density is taken as 8.143 g. per cubic 
t D ies and submultiples of the British yard are similar 
British jm aang, units of the U.S. customary system. The 
Rie adis subdivided into 16 oz., or 256 drams, or 7,000 2. 
D); ei D unds equals one stone; two stones = one quarter (2 

"USM stones = one hundredweight (cwt.) = 112 Ib.; and 20 
Dr. rin = 2240 lb. In the apothecaries’ weight d 
tight Bethine scruple; three scruples make one drachm; p 
Me as im ihe make an apothecaries' ounce, the grain being the 
s British avoirdupois system. à 4 
lent to 5n gallon, as defined above, is by calculation equiva- 
ad 42 cuin. It is used as a unit of capacity, both liquid 
Hints, or 39 ili British gallon is divided into four quarts, or eight 
hi ae 5, or 160 fluid oz. (the U.S. gallon being divided into 
than the yg the result is that the British fluid ounce is smaller 
Mity are k fluid ounce, whereas the other British units of ca- 
lons h s TEer than the corresponding U.S. units). Two i 

ta Seta eight gallons make a bushel, and eight bushels 
lem the a êr. In the British apothecaries’ liquid measure d 
Snples, = es is divided into eight fluid drachms, or 24 flui 
inims. 
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The Metric System.—The metric system is the international 
decimal system of weights and measures based on the metre and 
the kilogram. The essentials of the system were embodied in a 
report made to the French National Assembly by the Paris Acad- 
emy of Sciences in 1791. The definitive action taken in 1791 was 
the outgrowth of recommendations made along similar lines in the 
last half of the 17th century and the early part of the 18th century. 
Gabriel Mouton, vicar of St. Paul's Church, Lyons, in 1670 first 
proposed a comprehensive decimal system having as a basis the 
length of an arc of one minute of a great circle of the earth. Jean 
Picard in 1671 and others made suggestions along similar lines. 

The metric system as it was first set up by its founders dif- 
fers in some details from the system as it exists today. The orig- 
inal scheme of the metric system will first be described and then 


the later changes will be discussed. 


The metre, the unit of length, was to be the one ten-millionth 


part of meridional quadrant of the earth. 


Geodetic measure- 


ments for this purpose were made on an arc from Dunkerque, 
France, to Mont-Jouy, near Barcelona, Spain. A platinum end 
standard, the metre of the archives, was constructed and adjusted 
to be one metre in length as given by the above definition and mea- 
surements. This was the standard metre for most of the 19th cen- 


tury. 


The gram, the unit of mass, was to be equal to the mass of a 
cubic centimetre (1 cm. — 0.01 m.) of pure water at the tempera- 
ture of its maximum density (4? C). A platinum cylinder known 
as the kilogram of the archives was made and declared to be the 
standard for 1,000 g. 

The litre was defined as the volume equivalent to the volume of 
a cube, each side of which had a length of one decimetre (1 dm. = 


0.1 m.). 


The are was defined as the measure of area for land equal to 


a square ten metres on a side. 


The stere was defined as the measure of volume, especially 
for cordwood, equal to a metre cube. 
Names for multiples of the several units were to be formed by 
using Greek prefixes, and the names of subdivisions were to be 
formed by adding Latin prefixes, Additional prefixes were added 
in 1958, and others in 1962. 
The complete list of these prefixes officially authorized by 1967 


was: 


Prefix 


Multiple 


Prefix 
centi 
milli 
micro 
nano 
pico 
femto 
atto 


Multiple 
0.01 
0.001 
0.000001 
0.000000001 
0.000000000001 
0.000000000000001 
0.000000000000000001 


The spelling of the metric prefixes as well as of the basic units 


is not uniform in all countries. 


In England the French forms 


metre, kilogramme, and litre are retained, whereas in the United 
States the spellings meter, kilogram, and liter are usual. In Italy 
kilo becomes chilo and other similar changes are made to conform 


to the orthography of that country. 


It took many years for the metric system to be adopted as 
the obligatory system for use in France. Its progress in most 
other countries has also been slow, but its desirability as an inter- 
national system was recognized by geodesists and others. As a 
result of their efforts an international treaty was signed on May 20, 
1875, providing for an International Bureau of Weights and Mea- 
sures, thus assuring “the international unification and improvement 
of the metric system.” This bureau was founded on international 
territory at Sévres, France, a suburb of Paris. ; 

The first task of the International Bureau of Weights and Mea- 
sures was the construction of new standards for the metre and the 
kilogram, including the necessary measurements. As standards 
were constructed for distribution to the nations supporting the 
bureau, in addition to the international standards to be kept at 
Sèvres, the task was a large one. Since then important researches 
have been undertaken there. The scope of the work at the inter- 
national bureau has been considerably broadened so that researches 
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are carried on in the fields of electricity and photometry in addi- 
tion to weights and measures; included in the latter are such allied 
fields as thermometry and barometry. 

At the first general conference in 1889 the work of the interna- 
tional bureau in constructing and comparing the standards was 
approved, new definitions of the metre and the kilogram in terms 
of the new standards were adopted, and the distribution of the 
standards to the governments supporting the work was authorized. 
The metre is defined by a decision of the 11th General (Interna- 
tional) Conference on Weights and Measures on Oct. 14, 1960, as 
equal to 1,650,763.73 wavelengths of the orange-red line of kryp- 
ton-86 under specified conditions. 

The kilogram is the mass of a definite platinum-iridium stan- 
dard, the international prototype kilogram, kept at the Interna- 
tional Bureau of Weights and Measures. When the first kilogram 
was constructed it was not possible to measure the volume of a 
cubic decimetre of water to 1 part in 1,000,000, Because of this 
the volume occupied by one cubic decimetre of water at the tem- 
perature of its maximum density does not weigh exactly one kilo- 
gram. In 1964 the litre was redefined by the 12th General (In- 
ternational) Conference on Weights and Measures as equal to 
0,001 cubic metre, exactly. 

The metric system is either obligatory or permissive in every 
civilized country, In the U.S. its use was legalized by the act of 
July 28, 1866. In Great Britain the Weights and Measures (Metric 
System) Act of 1897 legalized its use in trade, although its use had 
previously been permitted from 1864 to 1878. In 1960 the 11th 
General (International) Conference on Weights and Measures 
adopted a system of units that includes the original metric units 
and various other units used in science and engineering. It is an 
expansion of the MKSA system (metre, kilogram, second, ampere) 
and is called the International System of Units, abbreviated SI. 

Other Systems of Weights and Measures.—The Spanish, 
French, and Portuguese systems of weights and measures were 
each somewhat analogous to the British and U.S. systems although 
there were many differences among these five systems. The Span- 
ish, French, and Portuguese systems were brought to America by 
the colonists and they survive to some extent, often in modified 
forms of the original, even where replaced by the metric system 
(South and Central America and Mexico) or by the British system 
(Canada). 

In Europe prior to the 19th century each country had its own 
system or systems of weights and measures, and, although most 
if not all of these systems have given way to the metric system, 
use of the old systems often persists, at least in nomenclature. 

Weights and Measures in General.—E fects of Temperature, 
Pressure, and Gravity.—Because the dimensions of any standard 
change with temperature, it is necessary to state the temperature 
at which standards of length, area, volume, or capacity are to be 
used; if used at any other than standard temperature, then the 
coefficient of expansion must be stated. The standard tempera- 
tures most often used are: 0° C (=32° F), the standard tempera- 
ture for the prototypes of the metric system and for some second- 
ary metric standards and measurements; 20° C (=68° F), the 
internationally adopted standard temperature for gauges and the 
standard temperature which is being increasingly used for weights 
and measures work; 16.67° C (=62° F), the official temperature 
used in connection with the British Imperial System; 4° C ( —39.2? 
F), the temperature of maximum density of water, used in density 
and volumetric work in which water is directly or indirectly in- 
volved; 25° C (— 77? F), a standard temperature used in some 
work in physical chemistry; and 15.56* C (=60° F), the standard 
ton a used in the petroleum industry for density and volume 
work. 

If the expansion of the standard used in any measurements, 
a gauge for example, is the same as that of the piece being mea- 
sured, it is only required that the standard and the object are both 

at the same temperature, not necessarily the standard temperature, 
the length of the gauge being known at the standard temperature. 

Although the temperature of 62? F used in the definition of 
the British units was used earlier, as for example, in 1845 in the 
construction of the imperial standards when Sheepshank's Fahren- 


heit thermometers were used, it is difficult to state how thea d 
temperature then of 62° F would compare with 62? F of the pres, 
ent standard thermometric scale. 

Changes in atmospheric pressure have very little effect tq 
length standards, a change in pressure from 710 to 799 mm, 
causing a change in length of about 0.00005 mm. in the case N 
thé prototype metre. Changes in atmospheric pressure are us 
disregarded in measurements of length. Any changes in air pre 
sure, as well as changes in the temperature and humidity of th 
air, are, however, of importance in any comparison of masses bẹ. 
cause they alter the buoyant effect of the air. Any definitions of 
weights that involve comparisons of the weights of bodies having 
different densities are incomplete unless the atmospheric conditions 
are specified together with the densities of the materials employed, 
In the United States most commercial weights are verified on the 
basis of apparent mass in air against brass standards of density 
8.4 g/cm? at 0° C, no correction being made for the buoyant effect 
of the air, the values for the brass standards being their true mass 
or weight in vacuo. $ 

When weighing on an equal arm balance, if the body being 
weighed does not have the same density as the weights, a cor- 
rection must be made. 

The standard air pressure usually used in weights and measures 
work is 760 mm. mercury, at 0° C, mercury having a specified 
density of 13 5951 g/cm, with gravity 980.665 cm/sec”. 

The effect of the force of gravity must be considered in pre 
cision length measurements because of the downward force acting 
on the standard and the resulting possible distortion of the stan 
dard. The length of the prototype metre bar would be slightly dif- 
ferent if the supports were changed from the specified positions, 
this is because of the change in the deflections of the bar under the 
action of gravity. This difference has been made as small as po 
sible first by the choice of the position for the two supports, and 
in the second place by the placing of the graduation lines in the 
plane of the neutral axis. If the graduation lines had been placed 
on the top of a rectangular bar, relatively large changes in length 
would result if there were a displacement of one or of both the 
supports. 

Since a spring balance indicates weight and not mass, 4 Col 
stant mass suspended from a spring balance will produce difer 
ent readings when measurements are made in a series of geographic 
locations that show sufficient differences in the force of gravity, 
The indicated weights will vary directly with the force of gravity, 
other conditions being equal. An equal arm balance likewise re T 
compares weights rather than masses, but on the assumption 
the two pans of the balance are acted upon by the same U 
gravity, the result is an indirect comparison of masses. If a 
conditions remained constant, a balance would, on the sue 
sumption, everywhere give the same balance between the same j 
bodies, no matter how the force of gravity varied from place 
place. shis 
Administration.—In the U.S., control of commercial in 
and measures work, with the exception of a few special cases, s 
function of state and local authorities. The organization of ee 
and local work in weights and measures is not uniform 1n the 
eral states. For information see National Bureau of Stan 
Handbook H82, Weights and Measures Administration. | ty 

In Great Britain the control of weights and measures bee 
national and partly local. The Board of Trade regulates j p 
nominations of weights and measures permissible for use, ue fr 
types of weighing and measuring devices as not being liable 
cilitate fraud, and promulgates regulations for the guidance ? ant 
local inspectors of weights and measures. Local verification 
inspection of weighing and measuring appliances in use m sid 
is undertaken by inspectors appointed by the local authorities, 
as the county and county boroughs councils. An ie j 
required to hold a certificate of qualification issued ae ae 
nation by the Board of Trade and, to promote uniformity t i od 
out the country, to follow the regulations prescribing theme. 
for testing weights and measures, and the instruments for Wek 
and measuring. In most of the other important countries A 
world, weights and measures control is either wholly g0V 
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controlled or shared between central, state, and local government 


in varying degrees. 
in uivalents.—In the United States the following equivalents 


setween the metric units and the customary units underlie all 
others: 
iyd = 0914 m. 1m. = 1,093613 yd. 
s (exactly) 
f = 0.45359237 kg. 1kg. = 2.204623 Ib, 
d (exactly) 
{gl = 3,785306 1. 11. = 0.264179 gal. 
1bu. = 35.2381 1. il. = 0.028378 bu. 


Some additional useful U.S. equivalents are: 
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Some selected equivalents among the units of other countries 
and the units of the U.S. system or the units of the metric system 
are given in a table appended to this article, The number of units 
of weights and measures used in modern times—as distinguished 
from ancient times—is very large, and the selection of the units 
to be included in a table is difficult. The purpose of the table is to 
give the average reader some information about units with which 
he is not familiar, including the approximate size of units. For 
exact values one must necessarily resort to a source showing what 
changes have been made from time to time and how the values 
vary from place to place. 

Many of the units listed in the table are known to differ in 
these two ways, and the value shown is simply a representative 
one. A number of the units having simple relationships with the 
units of the metric system originally had somewhat different values 
(see above Ancient Systems). 


Table of Selected Weights and Measures, Their Places of Use and Their 
Equivalents in U.S. Customary or in Metric Units 


fin. = 25.4 mm. 1mm. = 0,03937008 in. 
(exactly) 
tt, = 03048 m. 1m. = 328084 ft. 
(exactly) 
imd = 50292 m. 1m. = 0.1988388 rod 
(exactly) 
Imi = 1,609344km. 1km. = 0.6213712 mi. 
(exactly) 
feqin, = 6.4516 sq.cm. 1sq.cm. = 0,1550003 sq.in. 
(exactly) 
Isqft, = 0.09290304 1 sq.m. = 10.76391 sq.ft. 
sq.m. (exactly) 
isqyd. = 0.83612736 1lsq.m. = 1.195990 sq.yd. 
sq.m. (exactly) 
isqrod = 25.29285264 lsq.m. = 0.03953686 sq. rod 
sq.m. (exactly) 
lac. = 0,40468564224 1 ha. = 2.471054 ac. 
ha. (exactly) 
lsymi, = 2,589988110336 1 sq.km. = 0.3861022 sq.mi, 
sq.km, (exactly) 
lcuin, = 16.387064 c.c. lec = 0.06102374 cu.in. 
(exactly) 
Lout, = 0.028316846592 1cu.m. = 35.31467 cu.ft. 
cu.m. (exactly) 
laud. = 0.764554857984 1cum, = 1.307951 cu.yd. 
cu.m. (exactly) 
l grain = 0.06479891 g. 1g. = 15.43236 grains 
Tod (exactly) 
wdpioz, = 28,349523125 g. 1g, = 0.03527396 
1 ha (exactly) avdp.oz. 
short) cwt. = 45,359237 kg. 1 kg. = 0.02204623 
La (exactly) (short) cwt. 
ort) ton = 0.90718474 1 metric = 1.102311 (short) 
metric ton ton tons 
(exactly) 
= 29.57270 ml. 1 ml. = 0.03381497 fl.oz. 
= 0.4731632 1. 11. = 2.113436 liq.pt. 
= 0.9463264 l. 1l = 1.056718 liq.qt. 
= 0.550595 1. 11 = 1.816217 dry pt. 
= 1.101190 I. 1L = 0.9081084 dry at. 
= 8.809521 1. 1L = 0,1135136 peck 


Di " 
d tables of equivalents are contained in National Bureau of 
tds Miscellaneous Publication M233, Units of Weights and 
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finitions and Tables of Equivalents. 


n n : 
Great Britain the equivalents corresponding to the above are: 


lyd. = 09144 
Hy E0453 m. (exactly) 1 
.45359237 kg. 1 
lga, = 45450631 1 8 (exactly) l- 
u. = 36.37 1. 1 


m. 
kg. 
L 
i! 


Fro 
M these two sets of equivalents it will be seen that 


1 British yd. 

1 British Ib. 
0.83267 British gal. 
0.9689 British bu. 

. = 1.20005 U.S. gal. 
u. = 1.0321 U.S. bu. 


y www 


It shout 
MUS ga 
on are subdivided differently, 


isto 
British foz, = 0.961 US. fl.oz. 


d be noted however, that, because the British gallon and 


acre United States .) 4,840 square yards = gis square 
Great Britain . mile 
almude . Portugal . 16.7 litres 
Spain. 4.625 litres = yy fanega (dry 
measure) 


angstrom unit (spectroscopy) . 


107? metre = yhyy micron 


anker Latvia 38.256 litres, or 30 stoof 
anoman (ammo- Ceylon 5.77 U.S. bushels 
mam, amomam) 

archin orarshin . Turkey 1 new archin (Law 1881) =1 
metre (39.37 inches) — 10 par- 
maks (decimetres) — 100 khats 
(centimetres), 1 mill — 1,000 ar- 
chins (kilometre). Pharoagh = 
10 mills. Another pharoagh = 
2 hours’ journey 

ardeb . . . Egypt . . 5.619 bushels 

are. SSS PELE - . . = 100 square metres = 119.6 
square yards 

‘Legal arpent was equal to 100 

arpent . . France square perches — 51.07 metric 

Canada bi In Quebec — 180 French 

eet 

arroba . Portugal . 14.68 to 15 kilograms 

Spain. . wine = 16.14 litres; oil = 12.56 

litres 

pahin DE -Jas inches, or 0.7112 metre 

artaba . .lran . .  . 66,0 litres 

assay ton . United States . 29.167 grams 

aune . ^. + Belgium . 1 metre. Formerly 1.2 metres 

France . 1.188 metres 

Jersey . A feet 
barile . ..  . Rome . 58,34 litres 
bat, baht, or tical Thailand . 15 grams (= 231.5 grains) 
batman . . Iran . .  . 6} pounds avdp.; varies locally 

Turkistan .  . 125 kilograms (variable) 
behär or bahar  . Arabia . 450 pounds avdp. 
berri Wo Murey . 1.67 kilometres (1.04 miles) (old 

measure) 
boisseau . Belgium . 15 litres j 
boutylka . USSR. . 1.625 U.S. liquid pints 
braca . .  . Portugal . 2.20 metres 
braccio d'ara. . Rome. . 0.7 metre 
brasse . France. .  . 1.62 metres 
braza . . Argentina . . 1.732 Dd er 
r tsubo. . Japan . 29. = 3.306 square metres (area 
bug pe Alio = 44; shaku (length) 
bunder . . Netherlands — . 1 hectare 
bushel . . United States . 2,150.42 cubic inches 

Great Britain . 1,032 U.S. rem 
cabot . Jersey . . 10 pots, or 19.75 litres 
candy . Bombay . 560 pounds avdp. 

Madras . 500 pounds avdp. x 
cantar or kantar . Turkey . 124.45 pounds avdp. (old weight) 
cantara . . Spain. .  . Larroba 
capicha . . Iran . . . 2.63 litres 
carat,metric. . . - . 200 milligrams 
catty . China . . 1} pounds avdp. See tael 

Malaysia . 14 pounds avdp. , 

Thailand ^ or pounds avdp. (old weight) 
cawnie . Madras . 1.322 acres 
centigram dou $ . = yis gram 
centilitre . = gd, litre 
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centimetre i 
centimetre, cubic . 
centimetre, square. 


centner . | Austria 
Denmark 
Switzerland 
chain . Great Britain 
chain (Gunter’ s) . United States 
chang . . . China. 
Thailand 
chapah . North Borneo 
charka . U.S.S.R. 
chee. See tahil 
cbek 2o; Hong Em. 
chenica . Tran. 
chetvert U.S.S.R. 
ch'ien . China. . 
CRI Noct Ching e 
chin or SAIS c China 
ching China 
ching, os >. China 
chitack . . Bengal. 
chó . Japan 
chüo. «+ ; China; 
chupah . . Singapore 
Malacca 
chupak . .  . Malaysia 
colothun. ^.  . Iran 
cord MS oSd) . United ‘States 
Coss . . India . 
covado . . Portugal 
covid or cubit — . Madras 
Bombay . 
covido . Arabia. . 
cuartillo . . Spain . 
daktylos . . Greece, 
daribah . . Egypt. . 
decagram or 
dekagram . . . . 
decalitre or 
dekalitre 50.5) s 
decametre or 
dekametre . S ANC 
dégiatina. =, U.S.S.R. 
decigram. QOO cut ss 
deditus un Mei ase 
QiCimetrele ree Ts. SAU e irn 
decimetre, cubic . . . 
decimetre, square. .  . 
denaro Italy 
Rome 
deunam . Turkey 
diraa or pik Egypt . 
Turkey 
dirhem . . . Egypt. 
dito. — moie Italy 
djerib Turkey : 
dolia or dola . U.S.S.R 
drachm . .  . Great Britain 
drachm, fluid. . Great Britain 
drachma. .  . Netherlands 
Turkey 
Greece. 
dram. . Great Britain 
Iran 


dram, apothecaries’ United ‘States 
dram, avoirdupois. United States 


dram, fluid . United States 
ducat . Vienna. . 

duim . Netherlands 

U.S.S.R. . 

eimr . .  . Germany . 

el. "Du ESeNEherlands 

ell . Jersey 

ella . North Borneo 
elle . Latvia 


Switzerland 
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metre 
NT 061 cubic inch 
. 0.155 square inch 


. 66 feet 

. 66 feet 

. 10 ch’ih = 11 feet 9 inches* 
. 1,200 grams 

. 1.8 pounds avdp. 

. 0.123 litre 


. 14$ inches 

. 1.359 litres 

. 8 chetveriks, or 2.099 hectolitres 
. 583 grains (silver weight) 


. Equivalent 


varies throughout 
China from 11 to 15.8 inches. 
For customs purposes the 
"Treaty ch'ih = 14.1 inches, 
and 5 ch'ih — 1 pu 


. 1} pounds avdp.* 


121 square feet* 


. 72,600 square feet* 
T5, tolas, or 900 grains 
. As unit length = 360 shaku 


As unit area = 3,000 bu or tsubo 


. 1,815 square feet* 
; 3:125 pounds avdp. of water at 


62° F, as a measure of capacity 


. 36 ounces avdp. of water 


. 1quart (British imperial) 
. 8.22 litres 

. 128 cubic feet 

. 1.829 kilometres 

. 0.66 metre 

. 18 to 21 inches 


18 inches 
19 inches 
1.16 litres(dry) ; 0.504 litre (liquid) 


. 25.4 millimetres 
. 15.84 hectolitres 


= 10 grams 
= 10 litres 


= 10 metres 


. = 2,400 square sagénes = 2.7 


acres 


+ = Yo gram 
. = Py litre 


= yy metre 


| = 61.023 cubic inches 


: 1 gram 
. 18.17 grains (old weight) 


= 15.500 square inches 


. 25 ares 

. 0.58 metre 

. 0.7087 metre 

. 1.761 drams avdp. (Customs) 


3.12 grams (Cairo) 


. 1 centimetre 
. 1 hectare 


e BS doli a i URN ) 
- 3 scruples (apothecaries’ weight 

. 0.961 U.S. fluid dram n 

. $.906grams (apothecaries' weight 
. 3.21 grams 

. 3.2 grams 

- ts avoirdupois ounce 

. 1 gram 

. 60 grains 

. 2733 grains 

. } fluid ounce 

. 53.873 grains (gold weight) 


{eras 


1 inch 
1 inch 


. 29 to 307 litres 
. 1 metre (old el = 27.08 inches) 
. 4 feet 


. 1 yard 
. 0,537 metre 
. 60 centimetres 


estadio 

fadan . . 
faltche . . 
fanega . . 


founte or funt 
foute or fut 
frasco 

funt . 

furlong 


E 
d 


hat’h, or moolum, 
or cubit 
hectare wa 
hectolitre eis 
hiyaka-me 
hiyak-kin — . 
hoon. See takil 
hu . 
hundredweight x 
hundredweight, 
gross or long 
hundredweight, net 
or short 
immi . . 
Inch tel ge 


joch . 
kan . 


. India . 


. Portugal (old) 
. Latvia. . 
. Moldavia 

. Argentina . 


Portugal 
Spain . 
Peru 


. United States 


Great Britain 
Egypt . 


. China . 

. Denmark 

. Denmark 

. United States 


Great Britain 
Canada 
Amsterdam 
South Africa 
Old Rhenish 


. Sweden 


Norway 


. U.S.S.R. 

. U.S.S.R. 

. Argentina . 
. Poland. 

. United States 


Great Britain 


. Vienna. 


Switzerland 


. United States 


Great Britain 


Malaysia 
North Borneo 


.USSR. . 
. United States 


Great Britain 


. Zanzibar 


. Japan. . 
. United States 


Great Britain 


U.S.S.R. 


Rome . 


. Portugal 

. Netherlands 
. India: Bengal 
Bombay . 


” 


" Madras 


Arabia. 


Ape" 


. China . 


Great Britain 


. United States 


. United States 


- Switzerland. 
. United States 


Great Britain 


. Austria 
. Netherlands 


Hong Kong. 


. 1 British imperial gallon 
. 144 ounces avdp. weight of water. 


. measure of 360 pounds avdp. d 


" 


. 258 metres 
. 4.077 steres 
. 143.22 ares 
. 137 litres 

. 55.364 litres 
. 55.50 litres 
. 55.50 litres 


1.615 acres, but varies locally 


796 feet 


. 1.038 acres (Masri) 

. 5.16 grains (silver weight) 
. 0.988 bushel 

. 0.3138 metre — 


zb yard 


. French foot = 12.8 inches 
.. 11.147 inches 


412,356 inches |?! measure 
. 11.689 inches. 10 fot = 1 stöng, 1 


1.0297 feet 


ref = 10 stinger. 1 mil = 380 
ref 
. 0.3137 metre 


. 0.90282 pound avdp. 
. 1 English foot 

. 2j litres 

. 405,504 grams 

* )220 yards 


"12 zolls = 1.037 feet 
. 3j fusz = 1 metre 


See stab 


. 231 cubic inches 
. 1.201 U.S. gallons, or 0.129 US. 


bushel 


as measure of capacity 


. 3.28 litres 
E j liquid pint 


British pint 


rice 
0.18 litre 


eis RI Supdis pound = 0.065 


J 
0.960 EM (apothecaries’) 
. 15.432 grains 


= 0.03215 ounce troy 


. 0.757 grain 


. 0.769 grain; also measure 0,18inch 
. = 0.065 gram 
. 36 inches 
27 inches 
. 33 inches 
. The guz, gueza, or zer varies from 
24 to 44 inches. A guz X P 


inches is common. 
of 1925 the guz was made eq 
to the metre 


. 25 inches 
. 18 inches 


= 100 ares, or 2.471 acres 


| 26.418 U.S. gallons 
. 5,797,198 grains 
; 132} pounds avdp. 


. 51.77 litres 
. 112 pounds avdp. 


. 112 pounds avdp. 


. 100 pounds avdp. 

. 1.5 litres 

M yard 

. 57.55 ares = 1.422 acres 
. llitre 


. 1j pounds avdp. 


— rant 
*Values agreed on by China in treaties (1842-44 and 1858-60) with England gy andi pi 

and thereafter accepted by He Chinese maritime customs as standard val 

duties, but not in general otherwise used. 


dumeorkannà - Germany 
Sweden 
patr, or cantaro. Egypt - 
BED ^37 
Bu. . fent. 
qii, catty or gin. Malaysia 
E ox. 
i : Thailand 
jet . Turkey 

Jette or chain . Germany 

khat (new) . Turkey 

hh. -~ . Turkey 

kilogram . ame 

kilometre. rai 1 

Ws . China . 
Japan . 

Klafter . Austria 
Switzerland 

Joddi . Arabia 

koilon . Greece. 

wku . Japan 

Konorcatty . . Korea 

lorntonde . Norway 

-kom-topmaal . Norway , 

korrel : Netherland: 

B . etherlands 
ma L . Cyprus 
oyan a. sia 

Kring . Bulgaria 

kulmet . . Latvia 
imet . . Estonia 

R . China 
pu . Thailand 

byan or kuwan . Japan . 

kvarta Ț . Poland 

kyat, . Burma 
. j Netherlands 

dame(and). | Tae) dir 
E rn . China . 

ling or Vang. . China, 

bra, . Italy 
Ber, . Argentina . 
(Castilian) Spain, Mexico 
f tratel Portugal 
year (astronomy) 

E 
»Gunter’s or [United States 
ios -\Great Britain 

. Belgium 
France. 
- Czechoslovakia . 
. Germany 
Switzerland 
Vienna. 
Maass 
» Germany 
tje Switzerland 
: - Netherlands 

1 > China . 

Rind North Borneo 

1 Wes SALE bia. 
Bmw |. France, 

$ nce, ini 

: Sweden 

EM Vienna, 

k + Portugal 

tund pain , 

P . India . 


WEIGHTS AND MEASURES 


. 1 litre, or formerly 1.06 U.S. 
liquid quarts, or 0.91 U.S. dry 
quart 

. 2.62 litres 

. 99.0492 pounds avdp. — 100 rotls 
(Customs). 45 kilograms of cot- 
ton. 44.5 kg. other produce 

. 100 batman 

£ Pos yards 

j pounds avdp. 

. 2.0625 litres R 

. 1.82 metres = 5,965 feet 

. 40 inches 

. 1} inches measure (old) 

3.09 grains weight (old) 

. 10 metres 

. lcentimetre 

. 1 bushel approximately (varies) 

. = 1,000 grams = 2.205 pounds 

. = 1,000 metres = 0.621 mile 

. See catty 

. 0.600 kilogram = 1.323 pounds 

. = 2.0740 yards 

. 1.9685 yards 

. 7,58 litres 

. 83.17 litres 

. 180,39 litres = 10 to 

. 14 pounds avdp. 

. 138.97 litres 

. 160 litres 

. 0.1 gram 

. 9 British imperial quarts 

.. 5,333] pounds avdp. 

. 20 litres 

. 10.93 litres 

. 11.48 litres 

. 78.96 inches* 

. 10 inches 

. 3.75 kilograms = 8.267 pounds 
avdp. 

. 1 litre 

. 16.33 grams 

. 30 hectolitres 

1.917 metres 

. 3 statute miles x 

. About j mile = 360 pu. Varies 
with length of ch'ih 

1 decigram 

. 1} ounces. 16 liang = 1 chin = 
1} pounds avdp. 

. 1 kilogram; 339 grams (old) 

. 1,0128 pounds avdp. 

. 1.0143 pounds 

. 1.012 pounds avdp. 

. 9.4614 X 10" kilometres 

. 2.26 millimetres c 

. 0.1 inch. 1 archine = 280 liniyas 


^ 41.92 inches 


/.'0.908 U.S. dry quart, or 1.057 
U.S. liquid quarts 

. 1 kilogram 

. 0.4895 kilogram 

0.593 metre (Prague); 0.594 metre 

(Moravia); 0.579 metre (Sile- 
sia) 

. New lot = 10 grams. Old lot, 
nearly $ ounce avdp. 

. 15.625 grams 

. 270.1 ER Postal lot 257.2 
grains 

. 1.837 litres 

. 15 litres 

. 0.1 litre 

. 58} grains 

. 93i grains M 

. 2.04 pounds avdp. / 

E 0.2448 kilogram (old weight) 

. 6.17 ounces troy 

. 9.02 ounces troy 

. = 8 oncas = 229.5 grams 

. 3,550 grains : 

| 82.286 pounds avdp., government; 
28 pounds, Bom! y; 25 pounds, 
Madras. Local maunds vary 


. 39.37 inches 


metre, cubic 
metre, square Pi F: v e 
metze , . Austria . 
microgram (y) . . . . 
micron (u) . a 
miglio . Rome. . 
mil. . . Netherlands 
mil . . United States 
: 1 Great Britain 
mil or mill . Turkey 
Denmark 


mile, statute . — . United States 


Great Britain 


mile, nautical. ^. United States 
mile, nautical 
(“admiralty”) . Great Britain 
mile, nautical, 
international . . . . 
mile, square . . United States 
Great Britain 
mile (postal) . —. Austria 
milha . . Portugal 
milli eS ia 


millilitre. . 
taliter hs euros ot, 
ini .  . United States 


Great Britain 
miscal petere APERIA 2505 1. 
mkono . East Africa. 
mna, . Greece. 
momme . Japan . 
morgen .  .  . Prussia 1 
Netherlands 
(Old). 
South Africa 
mou. . China . 
mud. . Netherlands 
nin . . Thailand 
ock . . Turkey 
octavillo, ^.  . Spain . 
oitavo . . - Portugal 
oke. . . . Bulgaria 
Cyprus 
Egypt . 
Greece. 
Turkey 
onca. . Portugal 
once. . France. 
oncia . Rome... 
ans: 1^. . Netherlands 


United States 
Great Britain 
. United States 
Great Britain 
ounce, troy or United States 
apothecaries’ . |Great Britain 


ounce, avoirdupois, 


ounce, fluid 


packen . . U.S.S.R. 
palamé . Greece. ; 
palm . Netherlands 
palmo a Portugal 
ian ne 
1 2 ed Borneo 
parah Ceylon. 


parasang.. See persakh 
parmak. See archin 
parsec (astronomy) 


passeree . A Bengal. 
pees . Portugal 
pecheus . . Greece. 


*Values agreed on by Chi 
and thereafter accepted by 
duties, but not in general otherwise 
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. 1,308 cubic yards 
. 1.196 square yards 
. 61.5 litres 


+ rootor gram 

+ reotoon Metre = 1-755 millimetre 
=0.00004 inch 

. 0.925 mile 

._1 international nautical mile 

BI inch 


à 1,000 archins (new mil) 
. 4.680 miles 


-Jsaso feet 
. 6,080.20 feet (formerly) 


. 6,080 feet 


, 1,852 metres 

eto acres 

. 4.714 miles 

. 1.297 miles 

. = 0.001 gram = 0.015 grain 
| = pde litre 

. = vds metre = 0.03937 inch 
. X fluid dram 

. 0.961 U.S. minim 

. 10 grams, formerly 71 grains 

. 45.72 centimetres 

. 1 kilograms — 1.172 oke 
Wm kwan = 10 fun, 3.75 grams 


acre 
. 2.1 acres 
. 2.117 acres 
. Commonly 806.65 square yards. 
Varies locally. Shanghai = 


6,600 square feet (municipal 
council). By customs treaty = 
920.417 square yards, based on 
ch’ih of 14.1 inches 

. 1 hectolitre 


. 1$ inch 

. Legal ock (1881) — 100 drach- 
mas. New batman = 10 ocks, 
and kantar — 10 batmans; ock 
= 1 kilogram 

. 0.29 litre 

. 1.730 litres 

. 1.28 litres (for liquids) 

1.282 kilograms (old) 

. 2.8 pounds avdp. — 400 drams 
(Cyprus) 

. 2.751 pounds avdp. 2.805 pounds 
(Alexandria) 

. 2.82 pounds — 1.280 kilograms 

. 1.28 pints. 2,83 pounds avdp. 
(old) 

. 28,688 grams 

. 30.59 grams (old) 

` 436.165 grains 

. 100 grams 


Jens grains 


3, liquid pint 
.961 U.S. fluid ounce 
* 480 grains 
. 1,083.38 pounds avdp. 
. 25.40 millimetres 
. 1 decimetre 
. 0.22 metre 
. 0.209 metre 
. 90 pounds avdp. 
. 25.4 litres 


. 3.084 X 10?! kilometres 
. $ seers 

. j metre 

. 0.648 metre 


ina in treaties (1842-44 and 1858-60) with England: and France 
the Chinese maritime customs as standard values for all tariff 
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peck. 


pennyweight . 
perch 
perche 


persakh . 
pfund 


. United States 
Great Britain 


. United States 

Great Britain 

United States 

Great Britain 

.. France. 
Canada 

. Tran. 

. Germany 


Latvia. . 
Switzerland 


Vienna. 


pharoagh. See archin 


pic or pik 
picki, pik or pic 
picdio sewers 


pies os 
pied. 
pied de roi 


pik. See diraa 
pint . 


. Cyprus 
. Greece. 
Japan . 


Malaysia, Hong 


Kong 
North Borneo 


. Rome . 
Spain . 
. Belgium 
Canada 
Pana 


. Great Britain 


pint, dry. . United States 
pint, liquid . United States 
pinte . France, 
pipa. .  .  . Portugal 
poide de marc — . France. . 
point (typography) United States 
pole. See rod 
polegada . . Portugal 
pond . Netherlands 
pood ner U: NSR; 
pot. . . . Denmark 
Switzerland 
Belgium . 
Norway 
pouce . ^. . France. 
pound . Great Britain 


pound, apothecaries" United States 
pound, avoirdupois United States 


pound, troy . 
DW d 
puddee . 


pulgada . 
pund . 


quart: uc. 
quart, dry . 
quart, liquid . 
quarter . 
quarto . . 


quintal 


quintal (metric) 


ratel UNA 
rattel or rottle 
Hs 
rod . 


rode 
roede 


. United States 
. China . 
. Madras 


. Spain . 
. Denmark 
Norway 


Sweden 
. Great Britain 


. United States 
. United States 
. Great Britain 


+ Rome. . 
Portugal 
. Spain. . 


Portugal 
Argentina , 


. Iran. 
. Arabia 
. Japan. . 
. United States 
Great Britain 
. Denmark 
. Netherlands 


WEIGHTS AND MEASURES 


. 8 dry quarts 
. 8 British quarts = 1.032 U.S. 
pecks 
M exe 
. 1 rod 
. 304 square yards 
.122 square pieds de roi. In Quebec 
18 French feet 
. 6,000 guz — 3.88 miles 
. = 16 unzen = 32 lot 
1.01 to 1.23 pounds;old weight 
avdp. 
zollpfund (1872) = 500 grams 
. 419 grams 
. 500 grams — 16 unze 
apothecaries’ pfund = 375 grams 
. pfund = 560 grams 
zollpfund (1871) = 500 grams 


. 2 feet 
. 0.64 to 0.67 metre 
132.3 pounds avdp. 


jns pounds avdp. 


. A measure of 180 pounds weight 
of water 

. 11.73 inches 

. 10.97 inches 

. 11,81 inches = 10 pouces 

. 12.79 inches 

. 0,3248 metre 


. 1032 U.S. dry pints, or 1.201 
U.S. liquid pints 
bushel 
gallon 
. 0.931 litre 
. 500 litres; 429 litres (old value) 
. 0.2448 kilogram = 8 ounces 
. 0.013837 inch, about #y inch 


. 27.77 millimetres 

. 3 kilogram 

. 36.113 pounds 

. 0.966 litre 

4 i litres 

- 14 litres (dry). 3 litre (liquid) 

. 0.965 litre 

. 27.07 millimetres = 1,066 inches 
(old measure) 

. 1 U.S. avoirdupois pound 

. 5,760 grains 

- 7,000 grains = 0.454 kilogram 

. 5,760 grains 

. 70.5 inches = 5 ch'ih 

. 1.64 litres. 100 cubic inches = 

government puddee 
. 0.914 inch 
. 500 grams 
0.4981 kilogram (old value) 

. 425.1 grams 

- i gallon = 1.032 U.S. dry quarts 
7 1.201 U.S. liquid quarts 

E bushel 

; RETA 

. 28 pounds; 8 British imperial 
bushels = 8.257 U.S. pushes 

- 73.6 litres 

. 3.46 litres 

. 100 libras (Castilian) — 101.4 


pounds 

. 58.752 kilograms, 129} pounds 
avdp. 

. 100 libras, or 101.28 pounds 
avdp. 

. 4100 kilograms —220.46 
pounds avdp. 

. 1.014 pounds avdp. 

. 1.02 pounds avdp. 

.. 2.440 miles 

:Jieb feet 


. 3.138 metres 


. 1 dekametre 


rood $ 

rotl, rottolo or 
ratel 

rottol 

sagene . . 

scheffel . 


schepel . 
schoppen 


scruple 


scruple, fluid . 
P Se. 
[. cts 


seidel ^... 


sen , T 
shaku . . 


sheng 

shih . 

Rho 
skaal-pund 


skeppe . 
skjeppe . 
stab 
stere 
stone 
stopa 
streep 
stremma . 
strich 


stunde 
sultchek . 


tael . 


thanan or fanan 
thangsat . 
to 


toise eh 
tole: Qut 


tomand , 
ton . 

ton, long 
ton, metric 


ton, short 
tónde 


tonelada . 
tonos 


Great Britain : 40 perches = } acre 


. Egypt. |.  . 0.9905 pound avdp. (Customs) 


. Turkey .  . 1.6 litres (old measure) 
SLSR Ot ~ gee ; 
. Germany . . itres, formerly 1 
P (Prussia) Y 16 metn 
. Netherlands . 1 decalitre 
. Germany . . $ litre 
Switzerland . 0.375 litre 


United States 


Great Britain . 20 grains 


. Great Britain . 0.320 U.S. fluid dram 


x japan . .  . 118.615 square yards (.9918 an) 


. Government seer = 2,057 pounds 
avdp. 
Bengal, 80 tolas weight of rice 
(heaped measure), about 6) 
cubic inches (struck measure) 
Madras, 0.617 pound avdp. 
Bombay, 0.72 pound avdp. 
Ceylon . 1.06 litres 
Iran . .  . 16 miscals, or 1,136 grains weight 
(Sihr) 
Note.—In India the seer, like the maund, varies 
considerably; usually 40 seers equal a maund, 


. Austria ,  , 0,354 litre 
. Thailand .  . 40.6 metres 
. Japan. . . $$ metre, also 3.306 square dec- 


metres; also 18.039 cubic centi- 
metres (xs shó) 


. China. æ  . 1.035 litres 


. China, .  . 157.89 pounds 

. Japan. .,  . 1.804 litres 

. Sweden  .  . 425.1 grams, or 0.937 pou 
avdp. f 

Norway .  . 0.4981 kilogram, or officially } 

kilogram 

. Denmark .  . 17.39 litres 

. Norway - . . 17.37 litres k 

. Germany . . 1 metre, or 34 old fuss, but varied 


. 1 cubic metre 


Great Britain . 14 pounds avdp. 


. Poland »  » 0,288 metre 
. Netherlands . 1 millimetre 
Greece . . 12.70 ares 
. Germany .  . 1 millimetre R 
Switzerland . 3} strich = 1 millimetre 
. Switzerland . 4.8 kilometres " 
. Turkey | .  . Cubic measure (1881) whose sides 


equal a parmak (decimetre) 


. Thailand .  . 936} grains 


Hong Kong . 1} ounces avdp. 
China. , | Silver weight, 13 ounces avdp, 
Japan. .  . 10 momme Jj 
. Malaysia .  . 1j ounces avdp. = 10 chee 
c 100 hoon F 
. China. .  . 133} pounds avdp. 
. Bombay .  . 68.1 grains (72 tanks = br 
. Burma .  . Burmese measures of 


depend on the teng 
Officially a basket is 2,218.22 
inches, but the teng 
ly: 
Nen b -23 pounds pis 
Bassein = 51 pounds E. d 
Moulmein = 48 pout 
rice 
Rangoon = 48 to 50 
of rice 


pound 


5 His « titre 
i ailand ,  . 21.3 litres lon 
‘Japan. |. 180391 litres = 4.7 US. 8H 


or 2.05 U.S. pecks 


. France . . 1.949 metres Me 

. India . .  . 180 grains. Legal welig t 
rupee ; 

. Arabia . . 187.17 pounds avdp. of rice 


. Great Britain . 2,240 pounds avdp. 
. United States . 2,240 pounds avdp. 140 US 


. = 1,000 kilograms = 
short tons 


. United States . 2,000 pounds avdp. asure) 
1 


. Denmark .  . 1314 


tres (liquid meas s 
139.1 litres (dry measur 


- Portugal .  . 793.15 kilograms 
. Greece . _. 3,307 pounds avdp- 


. China. . 10 litres 
Wu "| Bulgaria . 128.2 kilograms 
pium i ` United States . 36 square miles 
towns) P , China . . 1.41 inches* 
Du ; China . . 100.142 miles = 250 li 
LM . Mexico .  . 83.8 centimetres (32,99 inches) 
na Chile, Peru, 
Spain, etc. . 83.59 centimetres (32.91 inches) 
Argentina . —. 86.6 centimetres (34.09 inches) 
Portugal . . 1.1 metres (43.31 inches) 
Texas (U.S.)  . 33.33 inches (84.67 centi- 
metres) 
dau: Netherlands . 1 hectolitre 
768 mingelen (old value) 
1 mingelen — 1.20 to 1.237 litres 
vedro ; USS.R. . 10 schtoffs, or 12.3 litres 
Bulgaria . 10 litres 
yerchok . . U.S.S.R. . 1.75 inches 
versta or verst =. U.S.S.R. . 0.66288 mile 
vierkante roede . Netherlands . lare 
viertel . Denmark . 7,73 litres 
Switzerland . 15 litres 
vis. . Burma . 3.60 pounds avdp. (3.65 pounds 
avdp. old value) 
wa or wah . Thailand . 2 metres 
wihtje . . Netherlands . 1 gram 
wisse . Netherlands — . 1 stere 
yard . United States , 0.9144 metre 
Great Britain 1 U.S. yard 
Mexico . 83.8 centimetres 
mk, . .  . Netherlands — . 1 hectolitre 
tar (metric) . , Iran . 1 metre 


mr (Iran). See Guz 
nl, . Switzerland . 3 centimetres. Old zoll nearly 1 
inch 


tolotnik . . 65.8306 grains, or 96 doli 


, USSR. 


See also references under "Weights and Measures” in the Index. 


BisttocnAPRY.—In addition to the references in the text see Louis 
A. Fischer, History of Standard Weights and Measures in the United 
States, Miscellaneous Publication of the National Bureau of Standards 
a Ralph W, Smith, The Federal Basis for Weights and Measures, 
atonal Bureau of Standards Circular 593 (1958); British Board of 
d Report of the Committee on Weights and Measures Legislation 
He; A. E. Berriman, Historical Metrology (1953, 1964); John 
ity) The Story of Standards (1955) ; Sir Richard Glazebrook, Stan- 
aa oj Measurement: Their History and Development (Supplement 
A ‘ature, No. 3218, July 4, 1931) ; O. T. Zimmerman and Irvin Lavine, 
ied Research Service's Conversion Factors and Tables, 3rd ed. 
dud): Lewis V. Judson, Weights and Measures Standards of the 
hi States: a Brief History, National Bureau of Standards Miscel- 
tonal g üblication 247 (1963); R. D. Huntoon, "Status of the Na- 
393 pee dards for Physical Measurement,” Science, vol. 150, no. 
ai A. G. McNish, The International System of Units (SI), 
istor. s Research and Standards, vol. 5 (Oct. 1965) ; W. J. Owen, The 
[zn at a the English System of Weights and Measures, National Bu- 
Volumes landards Miscellaneous Publication 272 (1966); the various 
tights of Travaux et Memoires of the International Bureau of 
mittee; ihe d Measures; the Procès Verbaux of the International Com- 
Early W e Comptes Rendus of the Conferences; C. Warren, The 
heights and Measures of Mankind (1913); W. M. F. Petrie, 
nn Melrology (1877), Ancient Weights and Measures . . - 
Hult: isch, Scales and Weights: a Historical Outline (1963) 
Metrology „Metrologie (1882); J. T. Graham, “A Survey of Biblical 
Unites ir Monthly Review, pp. 40 fi. (Feb. 1954); H. Moreau, 
esures (Supplement to La Nature, No. 3170, o ud 


qAEIGRT THROWING is the sport of throwing a weight 
butting aK or height. Men have matched strength and skill at 
e alwa; jects of various weights for centuries. Such contests 
The roth A held particular appeal in what is now known as Ireland. 
ent Pane” or wheel feat, reputedly was a major test of the 
[ ailteann games, The competition involved various meth- 

wit towing: from shoulder or side; with one or two hands; 
Widely ee without run or follow. The implements used varied 
Heeords w Weight and conformation. Early in the 20th century 
for both ere listed for throwing weights of 14, 28, 35, and 56 Ib. 

Stance and height. 

LES h at St. Louis, Mo., and in 1920 at Antwerp, Belg., 56- 
—"-Ü|rowing contests for distance were held in the Olym- 
utri eed 9n by China in treaties (1842-44 and 1858-60) with, England and 


th 
n sper Accepted by the Chinese maritime customs as standard values for 


"t not in general otherwise used. 


WEIGHT THROWING—WEI-HAI 
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pic Games. Étienne Desmarteau, a policeman from Montreal, 
Can., won the 1904 competition with a throw of 34 ft. 4 in. Pat 
MacDonald, a New York policeman, won at Antwerp with a heave 
of 36 ft. 113 in. P. Donovan (U.S.) in 1914 set a world record 
for throwing the 56-lb. weight for height with 16 ft. 114 in. 

. By the second half of the 20th century there no longer was any 
international competition in weight throwing, and performances did 
not receive world-record listing by the International Amateur Ath- 
letic Federation, the world governing body of track and field. The 
sport remained popular, however, in the northeastern United States. 
The 35-Ib. weight throw is.a standard event in the annual cham- 
pionship indoor meets of the Amateur Athletic Union (AAU) of 
the United States and the Intercollegiate Association of Amateur 
Athletes of America (IC4-A). Member IC4-A colleges include it 
in their dual meet programs. The AAU also had a 56-Ib. weight 
throw on its list of outdoor championship events until 1959, when 
it was dropped. 

The weight thrown today, either 35 or 56 1b., is a ball molded 
of lead, or a brass shell filled with lead. Affixed to it by an eye bolt 
or swivel coupling is a triangular handle of round iron or steel, 
3 in. in diameter, measuring no more than 71 in. a side, inside di- 
mension, The throw must be completed from within a 7-ft. circle, 
without follow. Top standards of performance in throwing for 
distance have risen to above 70 ft. with the 35-Ib. weight and 40 ft. 
with the 56-Ib. weight. Because there is little international compe- 
tition, there no longer are listed world records for weight throw- 
ing, but the AAU publishes American records which, in effect, are 
world records since there are none better. 

Method of Throwing.—Strength and bulk were once the main 
factors in weight throwing, but technique has been refined to a 
point where speed has become more important than mere weight 
and muscle. Because of their speed and technique men have 
thrown the 35-lb. weight for distances undreamed of in earlier days. 
Harold Connolly was the first thrower to exceed 70 ft. 

To throw for distance, the athlete takes a stance at the rear of 
the throwing circle with his feet well apart for balance and his back 
turned squarely toward the direction of the eventual throw. The 
weight is grasped by its triangular handle, palms up or down or 
with the left palm down and right palm up, according to individual 
preference. The weight is lifted, swung to the right side and re- 
volved around the head. With the completion of the revolution 
the thrower commences a tight-based, pivoting spin on his left foot. 
As he whirls with arms fully extended the weight moves with him, 
square to his chest, in a wide arc. Another turn is taken with ac- 
celeration and then, at least by the good throwers, still another, 
On the completion of his third turn the thrower should be in an 
approximation of his starting position, but in the forward por- 
tion of the throwing circle, with the weight in rapid circular 
movement, With feet solidly planted he then whips all his strength 
into the release of the whirling ball, driving up with his legs, pivot- 
ing his whole torso and following through with his arms as he lets 
the ball fly over his left shoulder. 

It has been well established through experimentation that there 
is no substitute for developing a high rate of speed on the turns. 
Weights as heavy as the 35- or 56-lb. implements that are used 
must be moving at high speed at the release to travel long distances, 
Sheer strength or an explosive releasing snap is not enough to con- 
quer the passive force of inertia. 

While concentrating on attaining maximum spinning speed, the 
thrower must also maintain control and balance. The rules require 
that a competitor must not step from inside the circle until his 
throw has been measured and also that he must depart from the 
rear half of the ring. (J. M. Su.) 

WEI-HAI (formerly WeI-HAI-WEI), a city and port near the 
northern tip of the Shantung Peninsula in Shantung Province, north 
China. The harbour faces eastward toward the Yellow Sea but is 
protected on the east by 2-mi. (3.2-km.) long and 1-mi. (1.6-km.) 
wide Liukung Island, which is urbanized along its south side. Wei- 
hai City on the mainland is backed by hills rising to 1,353 ft. (412 
m.). The harbour takes vessels up to 33 ft. (10 m.) draft. Strong 
northwest winds in winter reduce safe depths by 2 ft. The south- 
west end of Liukung Island has a naval station with a number of 
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piers, and Wei-hai is commonly linked with Port Arthur (g.v.) to 
form the naval gateways guarding the entrance to the Gulf of Chihli 
(Po Hai). It was this strategic situation that caused Great Britain 
to lease the port from China as a naval base (Port Edward) in 1898, 
in part to counter Russia's lease of Port Arthur. The Wei-hai lease 
was surrendered voluntarily in 1930 when a special administrative 
area was established there by the Chinese government. Wei-hai 
was occupied by Japan from 1938 to 1945, In 1949, following the 
Nationalist withdrawal, it was occupied by Chinese Communist 
forces, thereafter becoming a Communist naval base. 

Wei-hai also is a secondary commercial and fishing port for Shan- 
tung. Small industries include vegetable oil pressing, silk and cot- 
ton weaving, and ship repair, especially in the foundries and ma- 
chine shops of the naval station. Highways connect Wei-hai with 
Chefoo (Yen-t’ai) in the west and Tsingtao (Ch'ing-tao) in the 
southwest. A submarine cable provides communications with 
Chefoo. (H. J. Ws.) 

WEIL, SIMONE (1909-1943), French activist, social philos- 
opher, and mystic, whose writings had great effect after her death 
on both French- and English-speaking intellectuals, was born on 
Feb. 3, 1909, in Paris. A child of well-to-do, freethinking Jewish 
parents, she early displayed her precocity both in her social aware- 
ness of the underprivileged and in intellectual ability: at the age 
of five she refused to eat sugar because the French soldiers at the 
front had none; at six she was quoting Racine. She received her 
baccalauréat és lettres with distinction at 15, attended the Lycée 
Victor Duruy and the Lycée Henri Quatre, where her abilities were 
recognized by Alain (q.v.), in preparation for the École Normale 
Supérieure. Her academic specialties were philosophy and classi- 
cal philology, though she read widely, including science. Through- 
out life she studied for her need; e.g., she learned Tibetan so that 
she could read Milarepa the Wise in the original. 

After passing her agrégation with distinction, she taught philos- 
ophy successively in /ycées at Le Puy (1931-32), Auxerre (1932— 
33), Roanne (1933-34), Bourges (1935-36), and Saint-Quentin 
(1937-38), her annual job changes reflecting her difficulties with 
School boards, which threatened to revoke her teaching license, and 
with parents because of her extracurricular activities: picketing 
and refusing to eat more than those on relief; writing for such 
leftist journals as Révolution prolétarienne, Aside from her teach- 
ing assignments, Miss Weil seems to have been a born teacher; she 
taught Greek to one friend and wrote annotations on the Upan- 
ishads for another. She was granted a leave of absence for 1934— 
35 and spent a year working in an auto factory and living with 
working girls to learn the effect of heavy industry on the workers, 
a project she was forced to abandon when she had an attack of 
pleurisy. She found that the machines tended to crush workers 
Spiritually, and gave up her hope of social revolution. A pacifist, 
in the summer of 1936 she joined an anarchist unit in training near 
Saragossa for action in the Spanish Civil War, accepting the rifle 
issued her with the remark that she would not use it. While cook- 
ing at the camp she scalded herself accidentally with a pot of 
boiling oil and was taken to Portugal by her parents to recuperate, 

She experienced one of her mystical epiphanies when she felt 
forced to kneel and pray as she sat suffering with a migraine head- 
ache and listening to Gregorian plainchant in the abbey of So- 
lesmnes. Other mystical experiences reportedly occurred when 
she visited Assisi and while reading “Love” by the English poet 
George Herbert. From this point on, her earlier social and politi- 
cal interests seemed “like only ersatz Divinity” to her. 

As with her social and political writing and study, in religion 
she was also eclectic and paradoxical: she was anti-Judaic to a 
point that seemed almost anti-Semitic; her talks with the Domini- 
can Father J. M. Perrin brought her close to though never over the 
threshold of conversion, but she viewed the papacy as the greatest 
repressive force in medieval and modern times—her idea of the 
only true Christians were the Cathari (g.v.). Her thought seems 
close to both Pascal and Kierkegaard. Perhaps the surest key to 
her highly individual syncretism is her dedicated Platonism. 

When the Germans occupied Paris, she went with her parents to 

Marseilles in Vichy France and wrote for various journals closely 
tied to the Resistance, such as Cahiers du Sud. She also worked 
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on farms in southern France while continuing her studies in Greek 
and Hindu philosophy and in Sanskrit. She accompanied her 

ents to the United States in 1942 but soon went to England ty 
work for the French Resistance, The Resistance leaders refused 
to parachute her into occupied France, as she wished, but gave her 
a desk job in London. She died in a sanatorium at Ashford, Kent, 
on Aug. 24, 1943, of tuberculosis and malnutrition, having limite] 
her diet to that available to her compatriots in occupied France 

The first of her writings to reach the English-speaking world ya 
a translated essay, “The Iliad, A Poem of Force,” in 1941, py. 
lication of her writing in book form came only after her death 
and included: La Pesanteur et la grâce (1947; Eng. trans., Gravity 
and Grace, 1952; for Simone Weil everything in the world 
brought down as if by gravity and raised only by grace, a force that 
illumined her rather than activated her, especially through her 
consciousness of Christ—"He came to live with me”—by means 
of the Lord’s Prayer) ; Attente de Dieu, her spiritual autobiography 
which contains letters to Father Perrin (1950; Eng. trans., Waiting 
for God, 1951); L’Enracinement (1949; Eng. trans., Need for 
Roots, about her factory experiences, 1952); Intuitions prt. 
chrétiennes (1951; Eng. trans., /ntimations of Christianity Among 
the Ancient Greeks, 1958); Lettre à un religieux (1951; Eng, 
trans., Letter to a Priest, 1954) ; Cahiers, 2 vol. (1951; Eng, trans, 
Notebooks, 2 vol., 1956); Seventy Letters (1965), translated 
and arranged by Sir Richard Rees. 

In poor health throughout her life, Simone Weil was a thin, 
pale, bespectacled, disheveled woman who, however, created a 
feeling of inner beauty for those who knew her well. Her writing 
show a more tolerant attitude and a willingness to listen to dit 
ference than her talk sometimes did. Critics of widely ranging 
orthodoxy and heterodoxy have called her “a great soul who might 
have become a saint” and “the Outsider as saint, in an age of 
alienation,” 

BrsLrocRAPHY.—]acques Cabaud, L’Expérience vécue de Simon 
Weil (1957; Eng. trans., Simone Weil: a Fellowship in Love, 19); 
J. M. Perrin and G. Thibon, Simone Weil telle que nous l'avons cot 
nue (1952; Eng. trans., Simone Weil As We Have Known Her, 1953); 
Sir Richard Rees, Simone Weil: a Sketch for a Portrait (1966). 

WEILL, KURT (1900-1950), U.S., originally German, com 
poser, the creator of a revolutionary kind of satirical opera in the 
20th century, was born at Dessau on March 2, 1900. He studied 
first with Albert Bing and briefly with Humperdinck and Krasselt 
at the Staatliche Hochschule für Musik in Berlin and gained somt 
experience as an opera coach and conductor in the 1919-20 seatt 
at Dessau and Ludenscheid. Settling in Berlin, he studied under 
Busoni (1921-24), beginning as a composer of instrumental works. 
His early music was expressionistic, experimental, and abstract. 
His first three operas, Der Protagonist (one act, libretto by Geog 
Kaiser, 1926), Na und? (1926), and Royal Palace (1921) 
lished his position, with Krenek and Hindemith, as one of 
many’s most promising young opera composers., His first 
laboration with Bertolt Brecht (g.v.) was the musical comedy 
Aufstieg und Fall der Stadt Mahagonny (“The Rise and Fi 
the Town of Mahagonny”), which was a succès de scandale at 
Baden-Baden Festival in 1927. Die Dreigroschenoper, 
Threepenny Opera), also with Brecht in 1928, a transposition 
John Gay’s Beggar’s Opera with the 18th-century. thieves, un 
waymen, jailers, and their doxies turned into typical characters 
the Berlin underworld of the 1920s, established both the Ds 
opera and the reputations of composer and librettist. 


music was in turn harsh and hauntingly melancholy. The b 
was soon translated into eleven languages. Aufstieg und Be 


elaborated as a full-length opera and first presented in m 
(1930). The music for it showed a remarkably skilful sy™ p 
ing of American popular-ragtime-jazz music and it sharpy ttè 
ized modern life in an imaginary Florida town. Weill’s wi i i 
Lenya, an actress whom he married in 1926, sang for the firs dit 
in Aufstieg und Fall (1927) and was a great success in n "m 
Dreigroschenoper. These works, the students’ opera Der Afi 
(“The Yea-sayer,” 1930), and the cantata Der LndWt" 
(1928), in which Hindemith collaborated, aroused much NGC 
versy. After the production of the opera Die Biirgschaf! yi 
Surety,” libretto by Caspar Neher, 1933), Weill’s politic 
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deas and his Jewish birth had made him persona non 
ġa to the Nazis, and the Weills left Berlin. His music was 

grata ot afi 7 7, 
tanned in Germany until after W orld War II. 

The Weills spent some time in Paris and London and in 1935 
came to New York, where he became highly successful as a Broad- 
my musical composer. He wrote incidental music for Paul 
Green's Johnny Johnson (1935) and Franz Werfel’s The Eternal 
Road, In 1938 he wrote the score for Maxwell Anderson’s Knick- 
wrbocker Holiday, followed by Lady in the Dark (libretto and 
lyrics by Moss Hart and Ira Gershwin, 1941), One Touch of Venus 
(libretto and lyrics by S. J. Perelman and Ogden Nash, 1943), the 
musical version of Elmer Rice’s Street Scene (1947), and Lost 
jn the Stars (libretto, Maxwell Anderson; 1949). Weill's Ameri- 
«n folk opera Down in the Valley (1948) was much performed. 
Two of his songs, the moritat from Dreigroschenoper (“Mack the 
Knife") and "September Song" from Knickerbocker Holiday were 
continuing popular songs. Among other opera composers showing 
the influence of Weill are Wagner-Régeny, Hindemith, Orff, Fried 
Walter, Britten, Gershwin, Menotti, and Blitzstein. Weill died 
inNew York City on April 3, 1950. His wife continued to perform 
inhis early works. (N. Sy.; X) 

WEIMAR, a town of East Germany, a regional capital in the 
Bezirk (district) of Erfurt, German Democratic Republic, 15 mi. 
(M km.) E of Erfurt town and 15 mi. (24 km.) W of Jena. It is 
680 ft. (207 m.) above sea level, on the Ilm River. Pop. (1964) 
63,985, 

Many of the important buildings in Weimar are associated with 
the German writers Goethe and Schiller, who lived there for many 
years and who died there. During this period, the late 18th and 
early 19th centuries, Weimar was the intellectual centre of Ger- 
many. There is a bronze monument to Goethe and Schiller (1857), 
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a Goethe-Schiller mausoleum, and a Goethe and Schiller archive, 
which opened in 1896 with manuscripts by Goethe, Schiller, Herder, 
Wieland, Immermann, Fritz Reuter, Mörike, Otto Ludwig, and 
others. 

The town was damaged in World War II, but its monuments 
have been restored. Among buildings which may again be visited 
are the Goethe National Museum, which occupies a house in which 
the poet lived; and Goethe’s garden house, in a park on the Ilm, 
where he lived during the summer. Also restored are the Wittums 
Palace, Weimar Castle, Belvedere Castle (1724-32) on the south- 
ern edge of the town, and Tiefurt Castle on the northern boundary. 
Other notable buildings are the Liszt Museum and the Peter Pauls 
(Herder) Kirche, which has an altarpiece by Lucas Cranach. In 
1953 the government commissioned the establishment of the Na- 
tional Research and Memorial Centre of the Classical Writers of 
German Literature, the headquarters of which is in Weimar Castle. 
The headquarters of the German Shakespeare Society is also in 
Weimar, and there is a statue of Shakespeare in the town. There 
is a college of architecture, the Franz Liszt College of Music, an 
agricultural school, and a national observatory. 

North of Weimar, on the 1,568-ft. (478-m.) Ettersburg, which 
provides a broad view of the Thuringian countryside, is the Buchen- 
wald national memorial. There in 1933 was established what 
became one of the largest and most notorious of the Nazi concen- 
tration camps, in which about 56,000 persons died. The Buchen- 
wald camp was primarily for political prisoners, and though many 
of those who were confined or died there were Jews there were also 
many German anti-Nazis as well as non-Jews from all the countries 
of Europe occupied or invaded (as the Soviet Union) by the Ger- 
mans. The murder methods employed at Buchenwald included not 
only starvation and general brutality but also, and especially, medi- 
cal experimentation. There German experimentalists were able to 
try out new toxins and antitoxins, devise new surgical techniques, 
and study the effects of artificially induced diseases, all by experi- 
mentation on living human beings. The camp body-disposal plant 
had a capacity of 400 bodies per ten-hour day. Buchenwald was 
the first of the large concentration camps to be entered by the Al- 
lied armies, in April 1945. 

Weimar is a railway junction. The most important industrial 
concern is a nationally owned combine harvester plant. There are 
manufactures of appliances, electrical parts, metal toys, furniture, 
chemicals, and building mąterials and steel superstructures. 

The town was first mentioned in documents in 975, was declared 
a town in 1254, and received its municipal charter in 1348. It was 
under the domination of the counts of Weimar-Orlamünde in the 
13th and 14th centuries, and in 1547 became the capital of the 
duchy of Saxe-Weimar. The German National Assembly met there 
from Feb. 6, 1919, forming the constituent national representative 
body of the German Republic which was set up after the revolu- 
tion of 1918-19. On Aug. 11, 1919, the constitution of the new 
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German Republic was drawn up in Weimar (see GERMANY: His- 
tory: The German Republic, 1919-33). à 

WEINER, LEO (1885-1960), Hungarian composer in the 
classical tradition and music teacher, was born at Budapest on 
April 16, 1885. He studied at the Budapest Academy of Music, 
Hans Koessler being his teacher in composition from 1901 to 1906. 
He won many prizes as a student and his first compositions, a string 
quintet movement and some piano pieces, were first performed in 
1905. He was a coach for the Budapest Comic Opera briefly, but 
the Franz Joseph Jubilee Prize, a traveling fellowship, took him 
to Vienna, Berlin, Leipzig, and Paris, until in 1908 he became a 
professor at the Budapest Academy, He first replaced Viktor 
Herzfeld as a teacher of theory, then became professor of compo- 
sition (1912) and of chamber music (1920). He retired as a 
teacher in 1949, Of his textbooks, Analytical Harmony (1944) is 
best known. 

Weiner won the Coolidge Prize for his string Quartet No. 2 in 
1922; the State Prize for his orchestral Suite Op. 18 in 1933; and 
after his retirement the State Kossuth Prize (1950). 

As a composer, Weiner was very self-critical, publishing scarcely 
30 works, Of these, the best known is the sparkling, gay, and 
witty incidental music for Mihaly Vórósmarty's fairy play, Cson- 
gor és Tünde (1903). Weiner thought a highly polished technical 
skill was the prerequisite for composition and unlike his com- 
patriots Bartok, Kodaly, and their followers, handled folk music 
only as a raw material instead of synthesizing it into a personal 
style. Weiner died in Vienna on Sept. 14, 1960. 

WEINGARTNER, (PAUL) FELIX, Epter von Minz- 
BERG (1863-1942), Austrian symphonic and operatic conductor 
and composer, was best known for his interpretations of Beethoven 
and Wagner. He was born on June 2, 1863, at Zara, Dalmatia. 
He first studied composition at Graz with W. A. Remy and at the 
gymnasium with W. Meyer. Beginning as a student of philosophy 
at the University of Leipzig, he soon turned to the conservatory, 
being recommended by Brahms. In 1883 he became a student of 
Liszt's at Weimar, and in 1884 his opera Sakuntala was produced 
there with the master’s blessing. He became choir director at 
Königsberg in the same year and also served in that capacity at 
Danzig (1885-87), at Hamburg (1887-89), and at Mannheim 
(1889-91). He was appointed court choir director of the Berlin 
Opera in 1891, remaining in that post until 1898, and continuing 
with his direction of the symphony concerts, also started in 1891. 
Moving to Munich in 1898, he conducted the Kaim concerts there 
until in 1907 he succeeded Mahler as conductor of the Court Opera 
in Vienna, then giving up his Berlin concerts. He retired from the 
opera in 1910, though he continued as symphony conductor of the 
orchestra, and he conducted at the Stadttheater, Hamburg (1912— 
14). He was musical director at Darmstadt (1914-19) and of the 
Vienna Folk Opera (1919-20), also conducting the Vienna Phil- 
harmonic until 1927, when he was appointed director of the Basel 


Conservatory and of the Allgemeine Musikgesellschaft symphony ' 


concerts, serving until 1934. He directed the Vienna State Opera 
in 1935-36. In 1937 he became a Swiss citizen. Weingartner’s 
international reputation as a conductor was established soon after 
his first London appearance in 1898. He conducted symphonic 
music in London thereafter (his first appearance as an operatic 
conductor there was not until 1939) with the Royal Philharmonic 
Society, London Symphony, and Scottish orchestras. He first 
appeared in the United States, conducting four concerts for the 
New York Philharmonic Society orchestra in 1905, toured with 
them in 1906, and conducted opera in Boston (1912-13). 
Throughout his life he composed much concert and stage music in- 
cluding operas (eight), incidental music, choral works, symphonies 
(six), concertos, chamber music, and songs, but none with lasting 
distinction, His pamphlet on conducting, Über das Dirigieren 
(1895), however, is famous. He did much editing of the works of 
Berlioz. His memoirs, Lebenserinnerungen (1923), were trans- 
lated into English as Buffets and Rewards (1937). 
Weingartner died at Winterthur, Switz., on May 7, 1942. 
WEINHEBER, JOSEF (1892-1945), Austrian poet, a mas- 
ter of poetic technique and of the German language, was born 
in Vienna on March 9, 1892, the son of a butcher. His parents 


died when he was a child, and he spent six unhappy years ia 
orphanage before he went to live with an aunt, For many Years 
he worked in the postal system. His first published book Der 
einsame Mensch (“The Lonely Man"), appeared in 1920, It Nas 
followed by Von beiden Ufern (“From Both Shores,” 1923), Das 
Weisenhaus (“The Orphans’ Home,” an autobiographical noy 
1924), and Boot in der Bucht (“Boat in the Bay,” 1926), All of 
these had little success, but Weinheber became famous after the 
publication of Adel und Untergang (“Nobleness and Extinction’) 
in 1932; an enlarged version appeared in 1934. This work linked 
sonnet sequences with terza rima in an integrated structure, 
Späte Krone (“Belated Crown,” 1936) indicates his feelings about 
his late success. 

Weinheber had great range: from Viennese popular Songs to 
metaphysical poems, sonnet cycles, odes, and elegies, His use of 
classical forms frequently invites comparison with Hölderlin and 
Klopstock, Weinheber first wrote under the influence of Rilke, but 
in time he found his own style, which was evident even in his adap- 
tations of the ode (from Horace, Sappho, Alcaeus, and Pindar), 
the sonnet (notably from Michelangelo), and terza rima (from 
Dante). Wien wörtlich (“Vienna Revealed in Words," 1935) casts 
him in the role of people's singer. O Mensch, gib acht ("Hearken, 
Ye Men,” 1937) incorporates folk material in its calendar poems, 
Kammermusik (“Chamber Music,” 1939) makes much use of 
musical modes and symbols. Zwischen Göttern und Dümonm 


(“Between Gods and Demons,” 1938) contains four odes, In 1935 | 


he won the Mozart Prize. He was a favourite of the Nazis, and on 
April 9, 1945, as the Russians approached Vienna, he committed 
suicide at Kirchstetten, in the Vienna Woods, where he had lived 
since 1932. His Hier ist das Wort (“Here is the Word”) ap 
peared posthumously in 1947, For a time after World War II his 
books were proscribed by the Austrian government, but his com- 
plete works, edited by J. Nadler and his wife Hedwig Weinheber, 
were published, in five volumes, in 1953-56. 

See R. J. Hofrichter, Three Poets and Reality (1942) ; J. Nadler 
Josef Weinheber (1952). 

WEINHEIM, a town of West Germany, in the Land of Baden- 
Württemberg, Federal Republic of Germany. Pop. (1961) 2188. 
Still in part surrounded by the ruins of its ancient walls, it lies on 
the Bergstrasse, at the foot of the Odenwald (q.v.), about 11 mi 
(17 km.) N of Heidelberg. The town has educational publishers 
and its manufactures include leather, plastics, and rubber hosts. 
Fruit and wine are local products. It is a health resort anda 
centre for excursions in the Odenwald. Weinheim is mentione 
in chronicles as early as the 8th century, and it was fortified in 
the 14th. In the Thirty Years’ War it was several times taken 
and its fortifications dismantled. 1 d 

WEIR, ROBERT WALTER (1803-1889), U.S. painter ay 
teacher, best known for his “Embarkation of the Pilgrims” in 
rotunda of the Capitol in Washington, D.C., was born at ea 
Rochelle, N.Y., on June 18, 1803. When he was ten years od, 
family financial reverses made it necessary for him to go to wor n 
a textile mill; later, until he was 20, he worked as a clerk in : 
bany, N.Y., New York City, and in the South. He met the et: 
graver and portrait painter John Wesley Jarvis in New Yoko 
became his student, and later he studied in the mornings, belo 
going to work, with an English heraldic painter, Robert Cook. | d 
1821 Weir turned to painting entirely, and in 1824, having RU 
Italian and anatomy, he was sent by his patron, the pots 
economist, and political reformer Henry Charles Carey M 
to Italy. He studied for a year in Florence with Pietro Benven" 
then doing the frescoes of the Pitti Palace, and later In 
where he lived with the sculptor Horatio Greenough (4.9) New 

Back in the United States in 1827, Weir set up a studio I Ne 
York City, and in 1829 was elected an academician of the i 
tional Academy of Design. He became instructor of drame 
the United States Military Academy in 1834, was made pre ot 
in 1846, and remained there until his retirement in 1876. Si 
the commission for his painting in the rotunda of the Capit? f 
built a church that he designed himself at Highland Falls a 
near the academy, in commemoration of two deceased chil "m 
After his retirement from the academy, he maintained à 5 i 
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yew York City until his death there on May 1, 1889, 

Notable among his portraits are those of Gen. Winfield Scott 
(Metropolitan Museum) and of Red Jacket, the last chief of the 
Senecas (New York State Historical Society). 

Jou FERGUSON WEIR ( 1841-1926), painter, sculptor, and 
teacher, was born at West Point, N.Y., on Aug. 28, 1841, the son 
oR. W. Weir. He had his first training in art with his father and 
opened his own studio in New York City in 1861. During the 
Civil War he served with the 7th Regiment of the New York Na- 
tional Guard in the defense of Washington. He was elected an 
academician of the National Academy in 1866. With the inaugu- 
ration of the School of Fine Arts at Yale University in 1869, he be- 
came its first director, serving until his retirement in 1913, being 
also professor of painting and design (1869-77). His painting 
“forging the Shaft" (1868) is in the Metropolitan Museum. Two 
«aues, of Benjamin Silliman the Elder and of Pres. Theodore 
Woolsey of Yale, are on the campus at Yale. Weir died at Provi- 
dence, R.I., on April 8, 1926. 

J[urmN] Arnen Wer (1852-1919), painter and engraver, an- 
other son of R. W. Weir, was born at West Point, N.Y., Aug. 30, 
1852, He studied with his father and in Paris with J. L. Gérôme 
(p), opened a studio in New York, and was elected an academi- 
din of the National Academy in 1886, serving as its president in 
1915. He was a founder of the Society of American Artists and 
in 1898 led a dent group, Ten American Painters, out of it. 
In 1913 he exhibited 12 paintings and several etchings at the Arm- 
ory Show, He died Dec. 8, 1919, in New York. 

The most clear-cut influence on J. A. Weir was Impressionism, 
he being among the early American admirers of Manet. His “Idle 
Hours” (Metropolitan Museum) won the first-prize of the Ameri- 
can Art Association in 1888, and his “Breton Interior” won the 
silver medal at the Paris Exposition of 1889. 

BruocnAPHY.—I. Weir, Robert W. Weir, Artist (1947); T. Sizer 
m The Recollections of John Ferguson Weir (1957) ; American 
prod of Arts and Letters, J. Alden Weir, 1852-1919; Centennial 
(10). n (1952); D. W, Young, Life and Letters of J. Alden Weir 


WEIR, a barrier of moderate height placed across a river or 
Stream to control the flow of the water for navigation, irrigation, 
Power, or other purposes, discharging the water over its crest or 
piste wide openings having movable gates. River weirs are 
Hoo termed dams, particularly in the United States where 
ru Weir is more generally applied to small barriers erected 
? measure the flow of water or to trap fish. The French term 
ai is often applied to weirs. (See WATER SUPPLY AND PURI- 
CATION ; IRRIGATION ; Dam; RESERVOIR; RIVER.) 
acr ue Weirs formed of stakes and brushwood were erected 

55 English rivers in Saxon times for holding water and catching 
mI E traps, with iron wire meshes and eel baskets, are still 
wit Seine at weirs, Similarly, weirs of brushwood weighted 
the rm are still being used in some parts of the world to divert 
type Wier leading to land to be irrigated or into a bucket- 
tion ditch, eel that spills water into a flume leading to an irri 
Eus exhibit the greatest variety of form and construction in 
Nn ith the canalization of rivers. Navigation becomes 
ater, A le at the shoals in many rivers during periods of low 

t discha, early times boats had to be kept at such places until 

Een. of storm water raised the river sufficiently to carry 
Hle. Br Shallows. An early method of remedying this trou- 
mend building low weirs upstream from the shallows 
Poratily c depth of water. Openings in them could be tem- 
h movable sed by stanches usually consisting of planks supported 

thus rel Wooden beams. By removing these beams mageni 
tried an ous the stanch an artificial flood was produced ma 
Wer the s oat waiting above the weir through the opening an 
Wained in oals below. This process was called flashing. It re- 
19th cent Use on some rivers in England and France until the early 
ERTO (N. G. G.; B- O. M.; X.) 
ON, a city of Brooke and Hancock counties in extreme 


North r 
tute is West Virginia, U.S., and an important steel-producing 
i Wheergittated on the Ohio River about 26 mi. (42 km.) NNE 


ing and 39 mi. (63 km.) W of Pittsburgh. Incorporated 
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in 1947, when several adjoining towns merged, the city sprawls 
across seven miles of the West Virginia panhandle from the river 
on the west to the Pennsylvania border on the east, and from King’s 
Creek on the north to Harmon Creek on the south, Weirton is one 
of the largest cities in the state. (For comparative population 
figures see table in West VrRoINIA: Population.) 

Originally settled by John Holliday and his family during the 
American Revolution, in the 1790s the area boasted one of the 
first iron manufactories west of the Allegheny Mountains when 
Peter Tarr built a crude furnace on King’s Creek to smelt iron 
ore mined in the nearby hills. There were fashioned the cannon 
balls which the U.S. fleet under Oliver Perry used to defeat the 
British in the battle of Put-in-Bay during the War of 1812. 

Iron and steel have remained closely identified with the com- 
munity’s economic development. Both the city and its principal 
industry are named for Ernest Tener Weir, who, in 1909, with 
several associates, founded the Weirton Steel Company. In addi- 
tion to sheet steel and tin plate, Weirton is also noted for the 
production of Venetian blinds, steel furniture, automotive parts, 
and electronic equipment. (P. R. S.) 

WEISMANN, AUGUST (1834-1914), German biologist, 
whose outstanding contribution was the theory of the continuity 
of the germ plasm, was born in Frankfurt am Main on Jan. 17, 
1834. He studied medicine at Góttingen during 1852-56, and in 
1863, after working for a short period under R. Leuckart in Gies- 
sen, went to the university at Freiburg, where he later was profes- 
sor of zoology until his retirement in 1912. He died in Freiburg 
on Nov. 5, 1914. 

Weismann's early zoological work was in insect embryology, but 
as a result of deterioration of his eyesight he had to give up work- 
ing with the microscope, and after 1864 he devoted himself mainly 
to theoretical problems. He proposed that living organisms con- 
tain a special hereditary substance (the germ plasm) which, un- 
like the perishable body of the individual (the somatoplasm), 
is transmitted from generation to generation. The germ plasm can 
never be formed anew, but is formed from preexisting germ plasm. 
It governs the development of every part of the organism and is 
not, in Weismann's view, modified by the action of environment. 
He vigorously opposed the doctrine of the inheritance of acquired 
characters, previously generally taken for granted. 

Weismann saw that since the hereditary substances from the two 
parents became mixed together in the fertilized egg, there would 
be a progressive increase in amount of hereditary substances un- 
less at some stage there was a compensating reduction. He there- 
fore predicted that there must be a form of nuclear division at 
which each daughter nucleus receives only half the ancestral germ 
plasms contained in the original nucleus. The cytological work 
of E. Strasburger, O. Hertwig and others on meiosis proved the 
correctness of this prediction and enabled Weismann, together with 
these others, to propose that the germ plasm was located in what 
were subsequently called the chromosomes of the egg nucleus. It 
should be remembered that at 
that time (1885) no detailed in- 
formation concerning the nature 
of the hereditary factors was 
available, as Mendel's work, 
though published, was lying in 
obscurity. Many of Weismann's 
detailed speculations, such as his 
idea that cellular differentiation 
took place by segregation of he- 
reditary factors (ids), were not 
supported by later work. More- 
over, his rigid distinction be- 
tween germ plasm and somato- 
plasm could not be maintained 
once it was realized that both 
germ and somatic cells contain 
nuclei and chromosomes. Never- 
theless, in broadoutline his theory 
of the germ plasm remained the 
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Weismann’s writings include Studien zur Deszendenztheorie, 2 
vol, (1875-76), trans. as Studies in the Theory of Descent, with a 
preface by Charles Darwin (1882) ; Aufsätze über Vererbung, etc., 
trans. as Essays upon Heredity and Kindred Biological Problems, 
2 vol. (1889 and 1892); and Das Keimplasma, eine Theorie der 
Vererbung (1892), trans, as The Germ-Plasm, a Theory of He- 
redity (1893). See also Herepity; LAMARCKISM. (G.H. BE.) 

WEISSENFELS, a town of East Germany and regional capi- 
talin the Bezirk (district) of Halle, German Democratic Republic, 
lies on the right bank of the Saale River, 25 mi. (40 km.) S of Halle 
town. Pop. (1964) 46,874. The 17th-century Baroque castle of 
Neu-Augustusburg has been preserved, and the town museum has 
an extensive historical collection of shoes from many countries. 
Weissenfels is a railway junction and a shoe manufacturing centre; 
it also produces shoemaking machinery, drums, chain cable, and 
leather goods, The town is first mentioned in documents in 1158, 
and it received its municipal charter in 1254. From 1680 until 
1746 it was the residence of the dukes of Saxony-Weissenfels; in 
1815 it came under the control of Prussia. 

WEISWEILER, ADAM (c. 1750-c. 1810), a leading Parisian 
cabinetmaker of the Louis XVI period, was probably born at 
Neuwied, Ger., where he studied under David Roentgen (q.v.). He 
was established in Paris as an artisan libre by 1777 and became a 
maitre-ébéniste in 1778 (see Woopwork, Decorative: Ébénistes 
and Menuisiers). Specializing in luxury furniture, he used fine 
veneers, lacquer, and even polished steel to obtain his effects. He 
supplied a quantity of furniture for the court, notably for Marie 
Antoinette’s apartments at Saint-Cloud, His best work in the ex- 
tremely classical style étrusque is readily recognized by the mounts, 
which often include twisted columns or female caryatid figures 
at the corners (possibly by Pierre Gouthiére; q.v.) and by the 
delicate scrolls, combined with goats and trumpeting cupids, in the 
friezes. Weisweiler’s business ability carried him through the 
Revolution; in the Empire period he supplied furniture to Queen 
Hortense and members of the imperial family. 

His work may be seen in the Wallace Collection and the Victoria 
and Albert Museum in London and in the Louvre and the Musée 
des Arts Décoratifs in Paris. 

See also Furniture Desicn: The Neoclassical Style. 

Brsriocrarny.—F. J. B. Watson, Wallace Collection Catalogues: 
Furniture (1956), with full bibliography; D. Ledoux-Lebard, Les 
Ebénistes parisiens, 1795-1870 (1966); R. Cecil, “Adam Weisweiler, 

_maitre-ébéniste,” Apollo Annual, pp. 70-74 (1949). (F. J. B. W.) 

WEIZMANN, CHAIM (1874-1952), research chemist, 
Zionist leader, and first president of Israel, was born Nov. 27, 
1874, in the township of Motol in Russian Poland. After early 
upbringing in a traditional Jewish environment, he studied in Ger- 
many and Switzerland, becoming lecturer in biochemistry at the 
University of Geneva and in 1904 reader in the same subject in 
Manchester. His practical discoveries in organic chemistry gave 
him not only a wide reputation but also some degree of financial 
security. An eager Jewish nationalist, he was already prominent 
in the Zionist movement (see Zionism). In consequence, when 
World War I split Zionist leader- 
ship into two camps, he inevita- 
bly assumed the foremost role in 
England. In this he was aided by 
his engaging personality, his wide 
linguistic range, and his impor- 
tant war work (1916-18) in the | 
admiralty laboratories on ace- 
tone, which brought him into con- 
tact with some outstanding fig- 
ures in national life. He was thus f 
largely responsible for winning 
from the British government in 
1917 the Balfour declaration fa- 

vouring the establishment of a 
Jewish national home in Pales- 
tine. 

Throughout the next genera- 
tion Weizmann was the leading 
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figure in the Zionist movement, being from 1920 almost without | 
break president of the World Zionist Organization and nA 
1929 chairman of the extended Jewish Agency for Palestine. 
Convinced as he was of the reconcilability of British policy and i. 
terests in Palestine with the requirements of the Jewish national 
home, he at all times exerted a moderating and conciliatory iniy. 
ence. This resulted in his temporary replacement as president 
from 1931 to 1935, when the emergency which resulted from the 
rise of Nazism made his return to office inevitable. He was th 
principal spokesman for the Jews before the successive British ang 
international commissions of inquiry sent to Palestine in the fg. 
lowing years. The tragic crisis which resulted from the Naj 
persecutions and the necessity of finding a Jewish haven of refuge 
created a widening gap between the British and Jewish viewpoints 
on the Palestine situation, and Weizmann while condemning acts 
of violence could not condone the drastic restrictions now proposed - 
by the British government. 

Driven thus into resignation in 1946, Weizmann retired to 
Rehovot in Palestine to work at the Institute of Science (later 
called the Weizmann Institute) which he had helped to create, 
and to compose his vivid though somewhat idealized volume of 
memoirs, Trial and Error (1949). 

When the state of Israel came into being in 1948 Weizmann was 
elected president of the provisional government, and in 1949 first 
president of the state, but largely owing to his poor health and fail 
ing eyesight took little part in active politics. He died at Rehovot - 
on Nov. 9, 1952, | 

See P. Goodman (ed.), Chaim Weismann: a Tribute on His 70h 
Birthday (1945), containing appreciations and Eng. trans. of sekd 
speeches; O. K. Rabinowicz, Fifty Years of Zionism: a Historical Anl- 
ysis of Dr. Weismann's “Trial and Error" (1952). (C.R) 

WELCH, ADAM CLEGHORN (1864-1943), one of the 
greatest biblical scholars Scotland has produced, was bom i 
Goshen, Jamaica, on May 14, 1864, the son of a United Presby- 
terian missionary. He attended Edinburgh University (1879-83) 
and the United Presbyterian Hall (1883-85), spending the summer 
semester of 1885 at Erlangen. As minister of Waterbeck (1887- 
92), Helensburgh (1892-1902), and Claremont, Glasgow (1900- 
13), he became known as a preacher and as a trusted counselorit 
church affairs. He played a notable part in the negotiations culmi- 
nating in the church union of 1929 (see SCOTLAND, CHURCH 0). 
In 1913 he was appointed professor of Hebrew and Old Testament 
Exegesis in New College, Edinburgh, where he taught until his re 
tirement in 1934. He died at Helensburgh, Feb. 19. 1943. 

An outstanding critic of the school of Julius Wellhausen (o2), 
Welch developed an alternative theory of the growth of Israels 
religion in five books: The Code of Deuteronomy (1925); Deuter 
onomy: The Framework to the Code (1932); Post-Exilic ss 
(1935); Prophet and Priest in Old Israel (1936) ; The Work of! 
Chronicler (1939). The value of Welch’s contribution has come 
be recognized, even though few scholars would accept his V 
reconstruction, His other books include studies of Daniel à 
Revelation (1922), the Psalter (1926), and Jeremiah (1928); 
an early work, The Religion of Israel Under the Kingdom ees 
A posthumous volume, Kings and Prophets of Israel (19909 
tains a memoir and a bibliography. (N.W. (ho 

WELCH, WILLIAM HENRY (1850-1934), US: Pis 
ogist and educator, was born in Norfolk, Conn., on April i 
A graduate of Yale University (A.B., 1870), he studied rd 
at the College of Physicians and Surgeons in New York a n 
graduated from that institution in 1875. After an intern: i 
Bellevue Hospital in New York he went to Germany 1n 1 edit 
spent two years there studying under such well-known Ww iii 
scientists as Friedrich Daniel von Recklinghausen and Erns "n 
Hoppe-Seyler (qq.v.). Returning to the United States I? pelt 
he was appointed professor of pathology and anatomy A 
vue Hospital Medical College (later New York Univers? yen 
post he held from 1879 to 1884, when he was called to M 
created professorship of pathology in the’ Johns Hopkins 
sity in Baltimore, Md. pat * 

In his new post Welch had the opportunity to develop Wz 
in reality the first true university department of patholo 


TM tates. When the school of medicine of the Johns Hop- 
fins University was opened in 1893, Welch was appointed dean, 
apost which he held until 1898. He remained as professor of 
pathology in the university and pathologist to the Johns Hopkins 
Hospital until 1916, when he was appointed director of the newly 
sstablished school of hygiene and public health of the university, 
After organizing that school and seeing it operating successfully, 
he resigned to become the first professor of the history of medi- 
dne in the school of medicine (1926). He retired in 1930. 

Welch made a few original contributions to the sciences of path- 
logy and bacteriology—notably the discovery, with G. H. F. Nut- 
ull, of Clostridium welchi, the so-called "gas bacillus," the cause 
of gas gangrene—but his chief contributions were to the develop- 
ment of medical science in general, of medical education, and of 
public health. He was considered one of the foremost figures in 
- US medicine. He died at Baltimore on April 30, 1934. 

See S. and J. Flexner, William Henry Welch and the Heroic Age 
of American Medicine (1941) ; D. Fleming, William Henry Welch and 
ile Rise of Modern Medicine (1954). (À. M. Cv.) 

WELD, THEODORE DWIGHT (1803-1895), leading U.S. 
antislavery crusader, was born in Hampton, Conn., Nov. 23, 1803. 
The family moved to western New York state, where young Weld 
was converted to social reform by an evangelist, Charles G. Fin- 
ney, and joined Finney's “holy band" of young men who were seek- 
ingto reform the world. At this time he came under the influence 
ilo of the English temperance and antislavery lecturer Charles 
Stuart, For several years Weld toured the country as a temperance 
preacher and as agent of the Society for Promoting Manual Labor 
in Literary Institutions, In 1832, lecturing at Western Reserve 
College, Hudson, O., he met Elizur Wright, already an avowed 
Supporter of the abolition of slavery. Weld became a convert to 
the abolition movement and brought the New York patrons of his 
Manual Labor Society, Arthur and Lewis Tappan, into the crusade 
against slavery. While studying for the ministry at Lane Seminary, 
Cincinnati, O., he took part in the famous antislavery debates of 
Ex led the group of students who withdrew from Lane to en- 
iN Oberlin (O.) College. At that time, also, Weld won James 
: Birney (g.v.) to the antislavery cause. 

In 1834 Weld abandoned his studies to become an agent for the 
(n Anti-Slavery Society with headquarters in New York. 
E aveled indefatigably as a lecturer, recruited and trained other 
Ds men for similar work, and wrote several popular anti- 

i qi pamphlets, notably The Bible Against Slavery (1837) 

iis As It Is (1839). The latter won praise from English 
3 s n the chief source for the chapter on slavery in 
in Baie ens American Notes. In 1838 Weld married Ange- 
Bn 6 (see GRIMKE SARAH Moore AND ANGELINA EMILY), 

ibi er in the antislav ery crusade. He resigned his office with 
i NI n Anti-Slavery Society and retired to a farm in Belle- 
im js n 1841-42 he went to Washington to head an anti- 
c erence bureau for the group of Whig insurgents in Con- 
iden seeking the repeal of the “gag rule" restricting the 

AX nA of antislavery petitions. Having demonstrated the 
Minte life pe avery lobby in Washington, Weld returned to 
xti A F and Angelina spent the remainder of their lives 
Wad died are 5 and teaching in New Jersey and Massachusetts. 
Nie by 16 Hyde Park, Mass., Feb. 3, 1895, having outlived his 

dd See also ABOLITION MOVEMENT. 
lir Freedom tigave: P. Thomas, Theodore Dwight Weld, Crusader 
of Theodore 1550); G. H. Barnes and D. L. Dumond (eds.), Letters 
(1934) 5 lr wight Weld, Angelina Grimké Weld and Sarah Grimké 

-i G. H. Barnes, The Antislavery Impulse (1933). 
(M. H. R.) 
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hi DL NG usually refers to a technique of joining metals by 
Without a fill 9r without the application of pressure and with or 
Mesure op metal; cold welding is possible by means of high 
bd of join hammering, The value of welding as a standard 
w as metals was not fully appreciated before World 
abusing a ue of the need for speed of production in every 

Processes c metal-fabricating industry, the older of the weld- 

eldin, came into their own. During and after World War II 
and ü methods were developed, which further increased 
acilitated the joining of the many special-purpose al- 
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BY COURTESY OF (TOP) THE BRITISH OXYGEN COMPANY LTD., (BOTTOM) THE AIR REDUCTION CON- 


PANY, INC. 
(TOP) WELDER REBUILDING A DAMAGED PROPELLER OF A FISHING TRAWLER, 


(BOTTOM) MAKING A VERTICAL FILLET WELD ON A STAINLESS-STEEL TANK 


loys that were developed during this period. 

Limited in its early applications to small or less important parts, 
welding in the second half of the 20th century was employed in 
fabrications too numerous to mention, such as ships, locomotives, 
railroad rails and cars, automobiles, pipelines, aircraft and house- 
hold appliances, While all metal-using industries employ more or 
less welding, some are completely dependent on this technique of 
joining metals. The petroleum industry is a classic example. The 
cutting edges of the bits used to drill oil wells consist of a hard 
weld metal fused to a tough backing. The oil is conducted to the 
surface through pipe sections fabricated from plate by welding, 
and these sections are in turn welded end-to-end to form a leak- 
proof casing. At the refinery the oil is processed in equipment of 
which every permanent joint is welded. Transportation to and 
from the refinery is via all-welded pipelines, ships, tank trucks and 
drums. And, ultimately, gasoline is pumped from welded under- 
ground vessels into the welded steel gas tank of the consumer’s au- 
tomobile, while heating oil is delivered into a welded tank in the 
consumer’s basement. 

Whenever a piece of apparatus is intended to contain a liquid 
or gas, welding is the logical method of fabrication. As such, it 
has almost completely replaced other methods. Water, fuel gas 
and a host of other fluids and gases are, like petroleum and its 
products, stored, processed and transported in welded equipment. 
Power boilers and other vessels built to contain fluid under high 
pressure are welded with complete reliability. 

Nuclear power reactors are of entirely welded construction, from 
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the small cans containing the fuel elements to the huge envelopes 
designed to confine the radioactivity in the event of a leak. Asa 
matter of fact, ease of welding is one of the major criteria in the 
selection or development of construction materials for nuclear 
reactors. 

Welding is of course by no means confined to applications where 
leak-tightness is involved. In the conventional body-on-frame 
automobile there are some 8,000 to 10,000 resistance welds and 
up to 40 ft. of arc welding, Even more welding is employed in 
automobiles using the body as the primary load-carrying member. 
Arc welding is the basic means of fabrication of heavier vehicles 
such as trucks, locomotives and earth-moving equipment. 

Welded construction is used in the aircraft industry to a some- 
what lesser degree. Aluminum alloys used in airfoils and air 
frames derive their strength from a critical heat treatment, and 
the heat of welding causes some deterioration in properties. Tur- 
bine and rocket engines, however, are fabricated by welding. Fur- 
ther, trans-sonic aircraft develop skin and frame temperatures that 
preclude in many areas the use of aluminum. The alloys used in 
its stead are fabricated by welding. 

Bridges and buildings can be erected by welding, with a saving 
of 10% to 20% in the amount of steel required. Erection costs 
and, particularly, design costs are somewhat higher than-in riveted 
construction. The proportion of structures erected by welding 
was increasing in the second half of the 20th century and the trend 
appeared likely to continue. In the home, many thousands of 
welds can be found in such diverse places as refrigerators, washing 
machines, frying pans, heating plant, plumbing, window casings 
and vacuum cleaners. Frames of homes and similar small build- 
ings have been erected by welding, and there are sound reasons to 
expect that this application will increase. 

Processes.—The subject of welding may be divided into five 
processes: (1) forge welding; (2) arc welding; (3) gas welding; 
(4) resistance welding; (5) aluminothermic welding. 

Forge Welding—From prehistoric times until about 1880 the 
only available method was forge welding. After properly shaping 
the two surfaces to be joined, the parts were heated to welding 
temperature in a forge or furnace and then hammered, rolled or 
pressed together, often with the aid of some fluxing material. In 
the manufacture of Damascan and samurai swords, wrought iron 
bars were hammered thin, then doubled back on themselves and 
forge welded. This procedure was repeated many times to ensure 
that all flaws in the original bar were drawn out in a longitudinal 
direction. The toughness of the weapon depended on how many 
times the bar was hammered out and welded back on itself. 

In modern practice, the heat is applied im situ by torches, induc- 
tion coils or an aluminothermic mix (see Aluminothermic Welding, 
below). The parts are pressed rather than hammered to accom- 
plish the weld. These modifications of forge welding are generally 
called pressure butt welding. 

Cold welding is the process by which ductile alloys can be welded 
at room temperature, if enough pressure and deformation are ap- 
plied. Essentially, the process consists of drastically stretching the 
two surfaces to be welded together, while pressing them tightly 
in contact. Strong joints in copper and the softer aluminum alloys 
can be made by this method. 

Arc Welding may be divided as follows: (1) metal arc welding 
with consumable rod electrodes; (2) inert-gas-shielded metal arc 
welding; (3) submerged melt welding; (4) tungsten or carbon arc 
welding; (5) atomic hydrogen welding. All of these methods can 
be automatized, and have been at one time or another. Important 
automatic installations are limited to the second, third and fourth 
methods. 

Metal Arc Welding With Rod Electrodes.—Based on tonnage, 
this method is the most important. An arc burns between the 
electrode, a rod of suitable composition, generally coated with a 
heavy cellulose or mineral coating and the parts to be welded. 
These should be properly shaped and are usually beveled on both 
edges when plates are to be joined in the same plane by a butt 
weld. The metal is fused at both ends of the arc and the fused 

electrode deposited in the joint in a series of layers until it is 
properly filled. After each layer the protective slag formed by 
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the melting of the coating should be removed by chipping or pee 
ing. The arc should be as short as possible, particularly in the 
case of bare wire welding, in order to avoid oxidation of the metal 
and the inclusion of harmful gases, and to secure the proper pent 
tration. 

Welding may be done with direct or alternating current, Th 
alternating current is usually supplied by a suitable transform 
provided with taps to adjust the current. Several types of direct 
current arc welding equipment are available, An arc welding outfit 
consists of a welding generator or transformer, a control panel fot 
varying the current, a voltmeter and ammeter, proper lengths ol 
cable, an electrode holder and a suitable shield or helmet for pit 
tecting the eyes of the operator. i 

When direct current is used, one terminal remains positive ii 
the greater portion of the total heat is liberated at this terminil 
When alternating current is used, the terminals are alternately po 
tive and negative so that approximately the same amount of E 
is liberated at each terminal. Usually the piece of metal to 
welded is considerably larger and has more mass than the electro 
so that its loss of heat will be the greater because of condim 
into the body of the metal and hence is made the positive side. 1 
case very thin metal is being welded; it is frequently advisable 
reverse the polarity to avoid the possibility of the arc bum 
through the metal. E 

Coated electrodes have been used in some form since eu 
World War I. In general the coatings serve as a fluxing % deo 
dizing medium and provide a protective vapour around t a 
They are used as a vehicle for transmitting desirable alloys 
the deposited metal. Some types contain a large proportion 
metallic iron. Components are always added which stabilize 
arc by promoting ionization and thermionic emission, 8 
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Inert-Gas-Metal Arc Welding —The arc burns in 
inert atmosphere blown into the region of the weld. The elec 
is fed automatically from a large spool of wire, through i 
electrical contact, into the arc. The welding head, consist 
this contact, means for water or air cooling, and means fot go 


wg the inert gas to the weld, may be traversed either manually or 
matically. Shielding gases commonly used are helium, argon 
P carbon dioxide. The last is not strictly inert to most engineer- 
loys. 
ppal antages of this process stem from its inherent high weld- 
ing speed. A given size of wire can handle several times as much 
current as the same size of wire made into rod electrodes. Fur- 
ther, there is no need for. the operator to stop frequently to 
change electrodes. The equipment costs more than that required 
for rod-electrode welding. The shielding gases, except where car- 
jon dioxide can be used, are much costlier than rod-electrode 
tings. 

Brei Melt Welding.—The apparatus is similar in many 
respects to that used in the last-described process. However, the 
ire is fed into a mound of flux rather than into a shielding at- 
mosphere, Part of the flux melts, spreading over and protecting 
the molten weld metal. The flux is compounded to deoxidize and, 
ifwanted, to add alloying elements to the weld metal. 

Submerged melt welding is the most economical way to make 
long, straight seams in heavy steel plate in the flat position, In 
1952 apparatus was introduced that makes possible submerged melt 
welding of horizontal and vertical seams in vertical plates. 

Tungsten or Carbon Arc Welding.—The carbon arc was first ap- 
plied to the welding of metals only a few years after its introduc- 
tion asa smelting tool in 1881. The carbon resists the heat of the 
arc, but is gradually oxidized. The welding wire is fed into the 
arc, or into the molten pool formed on the work. The weld may 
be shielded against atmospheric contamination by means of granu- 
lied flux or an inert gas. However, submerged melt welding is a 
more satisfactory flux-shielded process. 

Tungsten is nearly as resistant as carbon to the heat of an elec- 
tric arc, but tungsten oxidizes more rapidly and is, of course, much 
more expensive, Of the two, tungsten is by far the better electrical 
conductor. Accordingly, tungsten has superseded carbon as a 
wonconsumable electrode for inert-gas-shielded arc welding. The 
shielding gas, argon or helium, is blown through an opening con- 
centric with the electrode, thus serving to protect both the tung- 
oped Va pool from oxidation. 7 Cen 

ic Hydrogen Arc Welding.—A fine jet of hydrogen is force 

mun an arc formed between two tungsten electrodes. The high 
a perature of the arc breaks up the hydrogen molecules into hy- 
Du atoms, which recombine into molecules after passing 
in ‘tag the arc, giving up the heat absorbed during dissociation 
Dus The result is a jet flame of hydrogen burning in a hy- 
thy othe eee at a temperature higher than that of almost 
ing a pon flame, but lower than that of the arc. The weld- 
sey ae used in this flame and deposited in the joint. The in- 

twi a character of this hydrogen flame results ina nearly 

^ e practically as good as the parent metal, except in a 
Aton are embrittled or otherwise damaged by hydrogen al 
ein ee ee 
" 4 e e 
ru pure oxygen, the Same temperature being probably 
tentrat, 900° F. (about 3,040° C.), which, in view of the con- 
lows Nn is high enough to melt any metal locally, and so 
Ming thick oles Ap bus ice ^ iss we em 

i rials, to bevel the edges to jo! Š 
dnas ich is filled up by melting into it a rod of suitable 

t joint d the weld metal also being fused to the base metal. 
itis, and Rede is clean and soi f m ined de- 

as strong or stronger than the parts * 
lonis Any oxyacetylene welding torch is an instrument that 
LA y cg the two gases, oxygen and acetylene, in the ppa 
bes et permits easy adjustment and regulation o $ e 
Kuge metal all flame and little heat are required for welding thin- 
tion. the and a large flame and much heat when welding heavy 
Wacturee US interchangeable tips are furnished by the torch man- 
a Broadly speaking, there are two types of ae 
Attylene a; low pressure. In the pressure type of torch, bo 
oxygen are supplied to the torch under appreciable 
Pressures being increased for each larger size of tip 
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used. In the low-pressure or injector type of torch, the oxygen 
only is under pressure. The mixing chamber is made on the same 
principle as an ordinary steam water injector so that the volume 
of acetylene going into the mixture is dependent upon the velocity, 
and not the volume of oxygen. 

Flame Adjustment and Manipulation.—1t is generally desirable 
that the welding flame be neutral, that is, that there be no excess 
of acetylene or oxygen, When there is an excess of acetylene the 
hot inner cone is ragged and poorly defined. When there is an 
excess of oxygen the inner cone is short and has a pale violet 
colour. The inner welding flame should not play directly on the 
welding rod but around it in a semicircular fashion, the rod being 
melted by the radiating heat of the flame. The heat should be 
evenly distributed on each side of the joint in order to melt down 
the walls and to secure thorough penetration and union of the 
adding material and parent metal. It is also essential that the torch 
oscillations be regular; otherwise fusion will be more thorough on 
one side of the joint than on the other. 

Reinforcement.—As the weld proceeds, the rod metal should be 
added until the surface of the joint is built up a little above the 
edge of the plates. This reinforcement is customary in all welding 
on steel plate. Impurities and the small amount of oxide that 
forms during welding remain on the surface as a scale and can be 
easily removed when cold, by grinding or machining. 

Fluxes—Except in the welding of wrought iron and steels, 
fluxes are usually required for satisfactory results. Impurities on 
the surface of the metal or impurities contained in the metal find 
their way into the weld and must be floated out as slag to prevent 
damage to the weld. The combination of a suitable flux with these 
impurities produces the slag. 

Cutting —The cutting torch differs from the welding torch in 
that in addition to having the oxyacetylene heating flame it also 
has another gas stream of pure oxygen under high pressure which 
does the cutting after the metal is raised to the ignition point by 
the heating flame. The iron and oxygen combine to form iron 
oxide, thus burning a narrow slit or kerf in the steel. It is a chemi- 
cal process and should not be confused with melting. Sometimes 
hydrogen is used in welding and cutting operations instead of acety- 
lene. Other fuel gases are sometimes used in conjunction with 
oxygen for cutting. The cutting torch may also be used for the 
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beveling of plates and for machining operations. 

Of the engineering alloys, only titanium, and the plain carbon 
and low-alloy steels, can be cut with a simple oxygen jet. Nickel- 
and copper-base alloys do not produce enough heat of combustion 
to maintain the cutting action, while highly alloyed steels yield too 
refractory a slag. To cut these alloys, iron powder is fed into the 
oxygen stream. The heat of combustion of the iron, plus the flux- 
ing action of the oxide produced, makes it possible for the torch to 
cut alloys that previously had to be sawed or sheared. The inert 
gas-shielded tungsten arc is used for thermal cutting of aluminum 
alloys. 

Resistance Welding.—In this method, invented in 1877 by 
Elihu Thomson, the parts to be joined, after proper shaping, are 
pressed together. A large current is then passed through the joint 
until it has reached welding temperature, when further pressure 
is applied, upsetting the joint and completing the weld. As the 
electrical resistance of the contact surface is much greater than 
that of the solid metal, most of the heat is generated at the joint 
surface where it is desired. 

The voltage required is so low and the current so high that the 
only convenient source is a large-turns-ratio transformer built 
into the welder and as close as possible to the jaws, which hold 
the parts and transmit the current to them. For work of any con- 
siderable size, these machines are not readily portable; że., the 
work must ordinarily be brought to the machine. The type of 
resistance welding described above is known as butt welding, and 
has been applied to join sections of widely varying shapes up to 
36 sq.in. in a section. 

Flash Butt Welding.—Parts to be welded are clamped, the pri- 
mary circuit closed and the ends of parts brought together slowly. 
When these ends touch they will flash, that is, minute particles of 
molten metal will fly off; this flashing is continued until the en- 
tire faces of the abutting ends have reached a welding heat when 
heavy pressure is applied, forcing the ends together and completing 
the weld. 

. Spot Welding —Where airtightness is not required, a lap seam 
may be welded in spots by clamping the seam overlap between two 
electrodes and passing the necessary current between them and 
through the overlapping edges of the plates. As the electrical re- 
sistance of the surface contact is least in the region under pressure, 
most of the current and therefore the weld is confined to a spot of 
about the same area as that of the electrodes. For relatively thin 
metal this method is much more rapid and economical than any 
other known method of making a joint where mechanical strength 
alone is the chief consideration. The mechanical strength obvi- 
ously depends upon the number and size of the spots. Sometimes 
the spots are localized by raising one of the surfaces to be joined at 
convenient points or projections. Several spot welds may be made 
at one time by having one of the electrodes flat. This is called 
projection welding. 

Seam Welding—The overlapping edges of sheet metal are 
passed between two narrow roller electrodes, the speed, current and 
pressure being so adjusted as to produce a continuous seam or a 
series of overlapping spots. This method is usually limited to rela- 
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tively thin sheets, but is readily applicable to straight Seams or 
circular seams. The process is widely used in manufacturing b 
rels, small transformer tanks and other containers. i 

Aluminothermic Welding.—Thermit and Exoweld are trad 
names for a mixture of finely divided aluminum and iron cd 
thermite, which when ignited reacts to produce a superheated li 
uid steel at 5,000? F. The underlying principle of the process the 
high chemical affinity of aluminum for oxygen. Up to a tempen. 
ture of 2,800? F. thermite is an inert mixture. At that temperatur 
however, the aluminum unites with the oxygen of the iron oxi 
and the iron is set free and becomes a highly superheated liquid 
steel. It is obvious that if steel at this temperature is poured 
around the sections to be united, especially if the sections have 
previously been preheated to a bright red heat, it will met 
those sections and amalgamate with them so that the whole wil 
cool to form a single homogeneous mass, or in other words 
fusion weld. 

Making a Thermite Weld—In making a thermite weld, the 
parts to be united are first lined up with a space between the ends 
to be welded, the extent of which depends upon the size of the sec 
tions to be welded. The adjacent ends are then thoroughly cleaned 
by a sand blast or other suitable means. A wax pattern is then 
formed around the ends to be united of the exact shape of the 
thermite steel to be cast. A sand mold is next rammed around the 
wax pattern and inside a sheet iron box provided with pouring 
gates, heating gates and risers. A basin on the top of the mold 
serves to catch the slag when the pour is made. 

The flame of a compressed air liquid fuel (gasoline or kerosene) 
heater, directed into the heating gate melts the wax pattern and 
leaves a space for the thermite steel. The heat is continued until 
the parts to be united have been brought to a good, red, workable 
heat. By that time the mold will have become dried out, Inthe 
meantime the charge of thermite is placed in a conical-shaped ct 
cible supported over the pouring gate of the mold. When the st- 
tions are red hot and the mold dried, the application of heat i 
discontinued, the heating gate plugged up and the thermite cnt 
in the crucible ignited. In 25 to 35 seconds the thermite reaction 
is completed and the thermite steel tapped from the bottom of the 
crucible into the mold where it flows around and between the st 
tions to be welded, uniting them into one homogeneous mass. 


APPLICATIONS 


Every metal-using industry employs welding to a greater (i 
lesser degree. Of the important families of engineering alloys 
steel is welded by all the described processes. However, the tun 
sten arc and atomic hydrogen processes are rarely used on s 
and low-alloy steels, and stainless steel is seldom welded with the 
torch, and never with the carbon arc or aluminothermic ps 
Actually, the last process is used only on heavy sections of l 
alloy and carbon steels, The accompanying table shows roug 
to what extent each of the described processes is applied t0 ii 
more important families of engineering alloys. Molybdenum: 
included in the table, is used to some extent in jet aircralt e 
rocket-propelled missiles. It is joined by tungsten arc an js 
sistance flash welding, bit 
welds are brittle at room tem 


ye 
Zinc alloys and si id 


Plain car- | igh- i : Titanium ature. 
Process EE ie A pect «Copper: Ass | Marne, | and zir- | Cast cious metals are generally 

Steels qes steels | alloys alloys alloys alloys pius iron MA oxyacetylen g vil 
Consumable rod electrode . A A At m 5 & a pese] Lead is p 
Metal-inert-gas A X D A A D 5 B an air-hydrogen " active wi 
Tungsten arc. B A A A A A At i The welding of T f thoe ú 
Submerged melt. A At D D D D D D refractory metals and 0. " iig 
Atomic hydrogen . . [5 B Bt B B D D 5 ultrahigh-strength stet ant 
Oxyacetylene torch... B Bt Bt At A Bi D i are sensitive to hydrogen rg 
Aluminothermic . EY D D D D D D At accomplished in à hig! i 
Solid phases, A Bt Bt At At c D D by use of an electron Det" y 
Resistance flash . A A A c A At At D heated tungsten filamen! sat 
Spot, sek, prelo tog A i AL € A c At D cathode from which electo ar 


*Includes modern forge welding and resistance butt welding. (A) preferred process. 


except in special circumstances. (C) yields inferior welds unless special precautions are used. (D) not licabl 
e had Vid unsatisfactory weld Dy this POTAE CIORI the alloy cas becid welded Olaa Cea oe RERO 


emitted and accelerate 
the work by a potenti? 
to 150,000 volts. 


(B) yields sound welds, but is uneconomical 


references under “Welding” in the Index. 

(Wa. Sp.; H. U.) 
of one of the great dynasties of Europe. 
der House” of Welf is a matter of contro- 
the Carolingian period seems to have been 
s a baptismal name. The first clearly dis- 
he dynasty is the Count Welf who had pos- 


ughters Ju 


emperor Louis I (g.v.) the Pious and the East Frankish 
German. As Judith was the mother of the 
es II (g.v.) the Bald, her father's male de- 


"accumulated countships in Swabia, but also in France. The 
analyses of the evidence trace the Burgundian and the Swabidn 
to two nephews of Judith and Emma, namely Conrad (d. c. 
6) and the so-numbered Welf I (d. before 876). Conrad’s son 
olf (d. 911 or 912) became king of Burgundy (q.v.) in 888, 
this kingdom, with Provence (g.v.) attached to it from 934, 
remained with his descendants till 1032. Welf II (d. 1030), who 
robably of the fifth generation from Welf I, had so strong a 
position in southern Germany that he and his son Welf III could 
occasionally defy the German kings. 
Welf III was enfiefed as duke of Carinthia in 1047, but died 
11055. His German possessions then passed to his nephew Welf 
: ^ ORE father was Alberto Azzo II of the House of 
Este (g.v.). With Welf IV begins the “Younger House” of Welf. 
— Welf IV became duke of Bavaria (g.v.), as Welf I, in 1070. 
That duchy passed to his descendants: his son Welf V (II; d. 
1120), husband of the great Matilda (g.v.) of Tuscany; Welf V's 
sce E Black (d. 1126); and the latter's son heir Henry 
(q0) the Proud. Henry (q.v.) the Lion, duke of Saxony (q.v.) 
from 1142, had Bavaria also from 1156 till his downfall in 1180. 
i and Saxony, with great inheritances by marriages, made 
Rs the most potent rivals of the Hohenstaufen kings and 
emperors, 
b The German king and Holy Roman emperor Otto IV (q.v.) was 
ey the Lion. The Welf kingship collapsed with him; 
tradition of Welf hostility to the Hohenstaufen emperors 
ltd to the Italian use of a form of the name for a supporter of the 
pacy against the emperor (see GUELPHS AND GHIBELLINES). 
oo between Welfs and Hohenstaufens was achieved in 
, When the emperor Frederick II enfiefed Otto IV's grandson, 
the Child (d. 1252) with the duchy of Brunswick-Liineburg, a 
eet of what his ancestors had held in Saxony. 
“Ha gradual revival of the Welfs see BRUNSWICK} HANOVER. 
r Ee rens the status of aie of the Hy 
re 92), kings of Great Britain (1714; see EN- 
Peor T TORY), and kings of Hanover (1814). The Russian em- 
through his B. (q.v.) was a Welf of Brunswick-Wolfenbiittel 
er, 
ded ot Sovereignty of the Welfs (often called Guelphs) 
BE Victoria, The descendants of her uncle Ernest Augus- 
lave inhe, ed in the Seven Weeks of War 1866. They ought to 
sed P ed Brunswick (-Wolfenbüttel) in 1884, but since they 
i acknowledge their loss of right to Hanover, the Duke 
taking tland Ernest Augustus (1845-1923) was prevented from 
Ae 
emi are © Victoria Louise, daughter of the mal 
te reve am II, they reigned over Brunswick alone until in 
WELF —o MS War I they Tt d to we 
U T . Systems of laws and insi 
= EN hich à government attempts to protect and promote 
Various aa and social welfare of its citizens are usually based on 
illness Rs of social insurance against unemployment, accident, 
vand old age. The emergence of the concept as an aspect 
ental policy is usually traced to Bismarck (“the policy 
Bt be one which would cultivate the idea among the 
‘Necessity, m classes . . . that the state is not only an institution of 
Cunt; t also one of welfare bringing recognizable and direct 
D ...”) and the enactment of his famous “socialist” 
in the 1880s (see Bismarck, Orro: Social Security). 
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(See further Soctat Security: Origin and Growth.) 

_ The modern use of the term is associated with the comprehen- 
sive and interrelated measures of “cradle to the grave” social in- 
surance adopted in 1948 by Great Britain on the basis of the report 
on Social Insurance and Allied Services (1942) by Sir William 
(later Lord) Beveridge (g.v.). For the background of this devel- 
opment and details of Beveridge’s policies and programs to protect 
individuals and their families from dependency and destitution see 
SoctaL WELFARE: Major Trends of Governmental Responsibility ; 
a brief summary may be found under INsuRANCE: Social Insur- 
ance. The antecedents of welfare state programs are treated at 
length under PHILANTHROPY and Poor Law (see also Poverty). 

Specific social security and insurance programs are identified 
under Socar Security, with additional information under So- 
CIAL WELFARE; CHILD WELFARE; HEALTH INSURANCE; MEDICAL 
CARE, GOVERNMENT; PENSION; UNEMPLOYMENT; UNEMPLOY- 
MENT INSURANCE; and WORKMEN's CoMPENSATION. (See also 
Socrat SERVICE.) For economic and political theory see Econom- 
10s: Recent Contributions to Economic Analysis; POLITICAL PHI- 
LosoPnv: The Socialist View. 

WELHAVEN, JOHAN SEBASTIAN CAMMER- 
MEYER (1807-1873), Norwegian poet and critic, attacked the 
crudity and extreme nationalism of his contemporaries (¢.g., H. A. 
Wergeland; g.v.). He was born at Bergen on Dec. 22, 1807. In 
later years he became professor of philosophy at the University of 
Christiania (Oslo), where he delivered a series of impressive lec- 
tures on literary subjects, and where he died on Oct. 21, 1873. 

In his poetic and critical work Welhaven stands for a sort of 
"romantic classicism," inspired partly by Goethe and Schiller. 
He valued emotion, provided it was controlled and clarified by 
reason and a sense of reality. The Danish critic J. L. Heiberg 
(q.v.) taught him to apply the Hegelian dialectic principle to the 
poet's work: spontaneous emotion was to be met with impersonal 
reality as contained in the language itself, with the poem constitut- 
ing their synthesis. Welhaven was above all a lyric poet. His 
“Digtets Aand” (“The Spirit of Poetry”), a treatise on the art in 
the form of a short poem, is a masterpiece of its kind. One series 
of poems is devoted to Norwegian scenery; another is dedicated to 
the memory of a young woman who died before Welhaven could 
marry her. Warm and delicate love mingled with a serene accept- 
ance of fate, and a simple religious faith combining intimacy of 
feeling with a firm moral attitude, are everywhere present in his 
writing. 

See NORWEGIAN LITERATURE: The Age of Wergeland. 

See J. S. C. Welhaven, Samlede Skrifter, 8 vol. (1867-68) ; I. Hauge, 
Tanker og tro i Welhavens poesi (1955). (D. A. H.) 

WELL, a pit or shaft generally excavated for the purpose of 
removing fluids from underground. In recent years some wells 
were constructed expressly for the purpose of putting fluids under- 
ground, In the U.S. (1960s) during a single year there were 
pumped from wells about 22,000,000,000,000 gal. of water, 2,600,- 
000,000 bbl. of oil and about 15,000,000,000,000 cu.ft. of natural 
gas. To maintain and increase these rates of extraction, about 
500,000 water wells and 50,000 oil and gas wells were being drilled 
each year. It has been suggested that prehistoric man learned to 
dig for water by observing wild horses and wolves. It seems prob- 
able that the earliest wells were mere pits a few feet deep which, in 
times of drought, were deepened as they became dry. By biblical 
times the digging of wells had become a common practice. 

Types of Well.—Wells may be classified in many different ways 
according to purpose, method of construction, depth of excavation 
and depth to yield. The primary uses of wells are production, in- 
jection and observation. 

Production Wells —Although fresh water is the fluid produced 
in greatest quantity from wells, many other fluids are derived 
from underground sources. Wells drilled for oil are second in 
abundance only to fresh-water wells; such oil typically is mixed 
with natural gas and salt water. While the oil and gas are valuable 
products, the salt water is almost always a waste product. Rarely 
do oil-field brines contain sufficient concentrations of such valu- 
able chemicals as iodine to justify extraction. Natural-gas wells 
mainly produce combustible gases, with only minor amounts of 
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liquids. Other wells are drilled expressly to tap pools of highly 
concentrated and valuable brines. Such chemicals as table salt, 
magnesium salts, potassium salts, soda ash, bromine and iodine 
are extracted from these brines. 

The recovery of sulfur by means of wells is a unique and espe- 
cially interesting procedure. Native sulfur in solid form is found 
in the cap rocks of certain salt domes along the coasts of Texas 
and Louisiana in the U.S. In the Frasch process (see SULFUR), 
hot water is pumped down a well containing several concentric 
pipes to melt the sulfur. The liquid mixture of sulfur and water 
returns to the surface and is discharged to bins where the sulfur 
is allowed to solidify. 

In a few areas of the world, usually near recently active vol- 
canoes, wells are drilled to exploit the thermal properties of under- 
ground fluids. The well may flow (or is pumped) to produce hot 
water that can be piped to homes for hot-water taps or circulated 
through radiators as a source of heat. More commonly, the hot 
water is delivered to bathhouses and swimming pools, Many of 
these hot waters contain high concentrations of dissolved minerals 
and are unsuitable for drinking. Where underground temperatures 
are higher, the fluid coming from the well may be steam that is 
circulated for heating or directed through turbines for generating 
electricity. Formerly even nonthermal waters flowing from wells 
were used for power. In the 1880s the water from one well, flow- 
ing under high pressure, was discharged to a Pelton water wheel 
and developed enough power to grind 125 bbl. of flour per day. 

Injection Wells.—Some wells are used to inject liquids or gases 
into underground layers. These wells may have been former pro- 
duction wells, or they may have been drilled expressly for injection 
use. The major objectives of injection are waste disposal, re- 
pressuring and terminal storage. Waste-disposal wells are utilized 
to dispose of large volumes of undesirable liquids where surface 
disposal would contaminate fresh water supplies or otherwise con- 
stitute a hazard. Chief among these liquids are oil-field brines, 
which are produced in large volumes in most oil fields; in certain 
areas these brines are more salty than ocean water, After being 
cleaned thoroughly, the brines are pumped into an injection well 
and enter a geological layer deep enough to avoid contamination 
of the generally shallower fresh waters. In inland areas it was 
expected that increasingly large volumes of atomic wastes would 
be disposed of in this manner, The disposal of storm waters into 
wells has been practised in a few areas where the geologic layers 
have large openings. Normally such waters are very turbid and 
will quickly clog disposal wells. Although most modern practices 
involve careful planning prior to waste injection, this was not true 
in the past when wastes were poured indiscriminately in abandoned 
wells, with disastrous consequences to underground fresh waters. 

In older oil fields, brine injection may be used for water flooding, 
a method of secondary recovery of oil in which water is injected 
into partially depleted wells to push the remaining oil toward 
production wells. Injection of brine for such repressuring occurs 
at the lower levels in the reservoir layer, usually at the edge of 
the producing area. Simultaneously, natural gas may be injected 
through wells near the top of the underground oil reservoir also to 
rebuild pressures that have dropped with removal of oil. 

To maintain the yields of aquifers (underground layers contain- 
ing fresh water), some areas have ordinances requiring return of 
air-conditioning water to the layer from which it was pumped. 
Thus, each air-conditioning system would require two wells—one 
for production and one for injection. In certain coastal areas 
where fresh-water levels have been depressed far below sea level 
by heavy pumping, lines of injection wells are used to create a 
continuous ridge of fresh water. If this ridge can be maintained 
above sea level, the wells inland from the ridge can be pumped 
without causing intrusion of sea water into the aquifer. 

From such areas of large natural gas reserves as the Texas Pan- 
handle in the U.S.; the Stavropol oil fields in the U.S.S.R.; and 

Alberta, Can., the natural gas is piped for long distances. Demand 
for the gas in distant cities is very seasonal. If a pipeline were 
built to carry all the gas needed during the cold months, it would 
require an excessive diameter, while during the warm months 
the pipeline would be carrying only a small part of its capacity. 
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This problem was solved by terminal storage of large volumes of ] 
gas close to the centres of demand. The volume of Storage re. 
quired is much larger than can be accommodated economically in 
tanks; and so natural underground formations are used, During 
warm months the excess gas from a narrower, less costly pipeline 
is pumped to a suitable geologic layer through injection wells, 
During peak demand the gas is removed from the layer to sup. 
plement pipeline flow. 

Observation Wells Observation wells are used for continuous 
or periodic collection of data. In studies of aquifers, an observa. 
tion well is commonly an unused production well, although some 
are drilled especially for observation purposes. The well may be 
used for measuring depths to water, or water samples may be taken 
for chemical analysis. Some wells may be equipped with devices 
to give continuous records of the fluctuations of water or fluid 
levels. Flowing wells or natural-gas wells may be equipped with 
pressure gauges. 

Methods of Well Construction.—The excavation of a well 
involves (1) loosening or breaking the soil or rock; (2) removing 
this loosened or broken material; (3) keeping the sides of the 
excavation from caving; and (4) preventing the entry of unwanted 
fluids into the hole or keeping the fluids in the hole from draining 
away. Ingenious procedures have been devised to deal with these 
problems in the history of well-sinking techniques. In many in- 
stances either a means was found to develop underground water, 
or the land had to be abandoned. 

Dug Wells.—Dug wells are probably the oldest type, since they 
require a minimum of equipment. They must be of sufficient 
diameter to accommodate the labourers. Minimum diameter is 
about 3 ft., with many in the range of 4 to 8 ft., and a few dug wells 
as much as 30 or 40 ft. across, Although most such wells are 
circular, some are square or rectangular. The depths of dug wells 
may be as much as 400 or 500 ft., but the overwhelming majority 
are less than 100 ft. Prior to the installation of central water 
supply systems, towns usually had one dug well to which all resi 
dents came for water. The well served not only as a source of 
water, but had important functions as a social centre. : 

Dug wells are most often excavated in soft materials. The soll 
loosened by pick and shovel, is usually placed in a container and 
lifted by a rope to the surface. Caving of the walls may become 
a severe problem, especially after water level has been reached, 
and walls may be curbed with wood, stone, bricks, concrete, tile 
or large pipes. In hard rock, though caving is much less à prob- 
lem, blasting may be required. Hand digging flourishes in areas 
and times of inexpensive labour. Modern practice in more pros 
perous countries employs mechanized digging equipment, IJ 
there are places where the large-diameter dug well is the most 
advantageous. Modern digging utilizes a clamshell (see Excavie 
TION) or orange-peel bucket which scoops the soft materials out 
the hole. Sections of cylindrical curbing are allowed to settle #8 
the material is removed. Mechanized digging is usually much more 
effective than hand digging below the water level where continu? 
pumping may be required to allow men to work. An impo Y 
advantage of the large-diameter dug well, if the materials yt 
water slowly, is the large wetted surface exposed. This gather 
area can be further enlarged by extending horizontal Jaterals rà i 
ally outward from the well. Dug wells have relatively large sto 
age capacity and can be pumped more efficiently than 
diameter wells in poorly yielding materials. $ m 

Dug wells are commonly associated with low production, vs 
no more than a few gallons per minute, but in certai lel 
large yields are known. Prior to 1900 dug wells usually TS 
water at a greater rate than the existing equipment could rem 
it. Primitive methods for removal employed such things 4 diss 
of hides on the end of a rope, and later a bucket and win 
Increasing demands for high-yielding wells were generated by! 
expanding agriculture and the development of piped water supp 
in towns and cities. Prior to 1900 centrifugal pumps wel? a 


the only types available for lifting water efficiently and in we 
considera? 


volume. Although centrifugal pumps can push water € 
distances vertically, the pump itself had to be within 


suction 
(25 ft. or so) of the water. As heavy pumping continue 


r levels dropped, centrifugal pumps had to be placed pro- 
ively lower in large diameter wells. This procedure of using 
ugal pump near the bottom of a dug well was gradually 
d following the development of deep-well pumps (see 
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a centrif 
supersede 
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B Wells—In soft, noncaving materials, wells may be ex- 


avaled with augerlike devices. The renowned flowing well that 
was started in A.D. 1126 at Lillers, France, in the northern province 
of Artois, may have been bored, Wells excavated by boring are 
often called artesian wells after Artesium, the ancient name for 
Artois, Popular usage tends to reserve the term to such wells 
{hat flow without pumping. In the boring method a cutter at 
the end of a rod is rotated at the surface. When the auger or 
cutter is full it is raised to the surface and emptied. Casing 
ot tubing probably was used even in early wells, since boring is 
ificult in badly caving materials. Boring was widely practised 
in Europe from the 12th to the 19th centuries, and was introduced 
(about 1823) to the U.S. from England. Early bored wells were 
of small diameter, perhaps four inches or so, and reached depths 
of several hundred feet. Few small-diameter bored wells were 
being constructed in the 1960s, and in many areas, large truck- 
mounted power augers were being used to bore holes one to six 
feet in diameter. This equipment is used mainly for boring utility 
pole holes, foundation footing holes and residential cesspools, but 
isalso used for boring water wells, 

Driven Wells —Small-diameter wells (one inch to four inches) 
may be constructed in favourable localities merely by driving a 
pointed piece of pipe into the ground. Such wells have been em- 
ployed extensively where the surficial material is soft sand and 
where water is within suction lift of the ground surface. A hard- 
emed drive point is fixed to the bottom of the string of pipe, and 
ibove this is a screened section to admit the water. After a pitcher 
pump is attached to the top of the pipe the well is ready for pro- 
duction, This method is used much more rarely than in the past 
because of difficulties in preventing contamination of the shallow 
Waters, Formerly, however, batteries of driven wells connected 
toa common suction were used as water supplies for small towns. 
om well systems are still used extensively for dewatering exca- 

ions, 

Jetted Wells.—The jetting method involves washing down a hole 
With a stream of water under pressure issuing from the end of 
à small-diameter pipe. The cuttings are washed up in the space 
“es the pipe and the wall of the hole. The washing action 

Supplemented by alternately raising and dropping a chisel bit, 
j^ also by turning the pipe at the surface. Casing is usually 
Mo into the hole, closely following the bit, and may be 
à ded down from the surface. Jetted wells are commonly about 

ur inches in diameter, and depth may be as much as 500 ft. 
Boe known jetting rig was built in about 1884 and by 
libi of the 19th century jetting was the chief method of sinking 

ular wells on the Atlantic and Gulf coastal plains of the U.S. 
i. Mt was adapted mainly for drilling water wells that would 
"d uch small-diameter deep wells that did not flow were con- 
Baia because relatively expensive pumps had to be 
loved A the water rose almost to the surface, it was sometimes 
tg well of vi through a pipe below the surface into i ee 
tse jettin arge diameter, simplifying the pumping problem. ibi z 
0 longe ng is effective only in small-diameter holes, this metho 
Ver, is nn used extensively for water wells. The method, how- 
shallow y ba as an inexpensive means of installing 

à ervation holes, 0 

EN Wells.—Most modern wells are constructed by drilling. 
"ary. vx drilling methods may be classified as percussion, 
Tolary.. Yeraulic, reverse-rotary-hydraulic, rotary-air or gas, and 

y AlT-percussion, "i 
ie, sion drilling, rock is pounded to fragments by lifting 
isvith Hee and allowing it to drop. At intervals the tool or b 
Mto the cis from the hole and a special bucket or bailer is lowere 

hole he; to remove the debris. If the materials tend to cave, 
iling y ould be lined with casing. Very primitive percussion 
Gobi q as employed by the ancient Chinese on the edges of the 
Bert. Depths of 5,000 ft. were attained with bamboo tools 
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and casing. Such wells sometimes required several decades of 
patient labour. 

Percussion drilling started in the U.S. about 1808 and was de- 
veloped almost to its modern form by the end of the 19th century, 
spurred by the completion (1859) of the Drake well in Pennsyl- 
vania, the first productive U.S. oil well. The earliest pre-Drake 
wells were drilled for brine along the Kanawha river in what is 
now West Virginia. In those days brine was sought as a source 
of table salt and the petroleum that occasionally appeared in small 
quantities was considered a nuisance. After observing the West 
Virginia drilling, Levi Disbrow built a rig and became the first 
well-drilling contractor in the U.S. His methods and tools were 
covered by patents issued in 1825 and 1830. Although he em- 
ployed chisel bits that were raised by a windlass and allowed to 
drop, he also used augers where suitable. 

In the earliest percussion rigs, the bit was suspended on a 
string of wooden poles connected by iron screw fittings. Because 
the poles broke excessively the bit was later suspended on a 
Manila rope. Modern percussion (cable-tool) drilling utilizes steel 
cable instead of rope. In hard rocks, where cable-tool drilling 
is standard procedure, no casing is needed unless a caving zone 
is encountered or a zone with unwanted fluid is reached. In oil 
wells, if water is encountered, a string of casing is inserted and 
drilling is continued with a smaller bit. Several strings of suc- 
cessively smaller casing may be required before the oil zone is 
reached. Where the cable-tool method is used in softer materials, 
casing may be required from the very start and pushed or driven 
down continuously as the hole is deepened. In cable-tool drilling 
the heavy chisel bit hits the bottom of the hole about 25 to 30 
times per minute. At intervals the bit is quickly removed from 
the hole and the bailer is lowered on a different cable. In soft 
materials a special bit-bailer combination (“mudscow”) speeds 
drilling considerably. 

Rotary-hydraulic drilling may be thought of as a combination of 
augering and jetting. At the bottom of a string of pipe (drill stem) 
a cutter (bit) is made to rotate by power applied at the surface. 
At the same time a liquid (commonly a mud slurry) is pumped 
down through the drill stem and continuously washes the cuttings 
to the surface. Casing is usually not needed because the mud cakes 
on the wall of the hole and prevents caving. Casing is normally 
not set in a water well until the desired aquifer is reached. In oil 
wells a shallow string of casing may be set to avoid contamination 
of shallow aquifers by oil and brine. The rotary-hydraulic tech- 
nique was developed in the oil fields of Louisiana about 1890 but 
was given its greatest impetus during the oil boom in 1901 when 
the Spindletop well was discovered near Port Arthur, Tex. Grad- 
ually, rotary-hydraulic drilling replaced cable-tool methods in 
drilling oil wells, and cable-tool drilling tends to be restricted to 
shallow wells and special completion procedures. The deepest oil 
wells are drilled with rotary-hydraulic methods, sometimes to 
depths over 20,000 ft. Cable-tool methods are much more wide- 
spread in water-well drilling, although in some areas rotary- 
hydraulic techniques have become relatively more important, 
especially for the deeper holes. A special variation of the rotary- 
hydraulic method is diamond core-drilling (with a hollow cylindri- 
cal bit armed with commercial diamonds). A solid core remains 
undrilled and may be removed for examination, Although pri- 
marily for exploration holes, diamond core-drilling is occasionally 
used for small (1.5 to 3 in.) water wells in hard rocks; inclined or 
even horizontal wells are drilled this way. 

In reverse-rotary-hydraulic drilling the water moves down the 
hole outside of the drill stem and the cuttings move up the drill 
stem, from which they are removed by high-capacity pumps. 
These are typically large-diameter wells (up to five feet or more) 
but usually no more than a few hundred feet deep. Reverse- 
rotary-hydraulic drilling is suited to soft materials, may be espe- 
cially advantageous where small boulders are encountered, and is 
an increasingly popular recent modification of the more standard 
rotary-hydraulic method. 

An even more recent modification of the rotary methods in- 
volves circulating air instead of water or mud. In this type of 
drilling excellent penetration rates have been obtained. Drilling 
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must be through materials dense enough to prevent excessive loss 
of air, and only relatively small-diameter holes can-be drilled. 
Since large quantities of water would prevent air circulation, water 
wells only of small yield can be drilled in this manner, For special 
purposes, rotary-air techniques have been very effective, but for 
most geologic conditions they will not replace rotary-hydraulic 
methods. For drilling in natural gas zones it has been found 
advisable to remove the drilling mud and circulate natural gas 
to avoid sealing gas zones with mud; drilling rates have been 
increased also, and bit life has been lengthened. 

The most recent development in the 1960s was the rotary-air- 
percussion rig, combining rotating action and circulation of air 
with an air hammer just above the bit that delivers about 600 
strokes per minute. In extremely hard rocks record drilling rates 
have been obtained, but small hole diameter and the limited vol- 
umes of fluid that can be handled are disadvantages for general 
use in drilling for water. 

Typically, modern wells are drilled by rotary-hydraulic or cable- 
tool methods. Hard-rock water wells may be uncased; other wells 
usually are cased with wrought-steel pipe in convenient lengths 
welded or screwed together. Casing is perforated at points where 
fluids are to be removed or injected. In water wells, screens 
with accurately controlled openings are used extensively instead 
of perforated casing. Selection from among the wide variety of 
methods for adapting a drill hole to production or injection should 
be based upon a thorough knowledge of the geologic layers pene- 
trated—their caving characteristics, the volume and nature of the 
contained fluids, and the fluid pressures in the various zones, The 
main objective in a production well is to extract the maximum 
amount of the fluid or fluids desired, and to exclude unwanted 
fluids and such suspended ‘materials as sand and silt. A further 
consideration is the cost of lifting the liquids to the surface if 
the well does not flow. In water wells lifting efficiency is often 
improved by a sleeve of gravel (gravel pack) poured between the 
well screen or perforated casing and the wall of the hole. Special 
construction problems are encountered if the well penetrates high- 
pressure oil or gas zones. 

The strings of casing should be cemented in place and high- 
pressure seals should be installed at the top of the pipe. In water 
wells the casing should be sealed to prevent the entry of polluted 
surface waters. See also references under “Well” in the Index. 

BrBLrocRAPHY.—U.S. Geological Survey, Water Supply Paper No. 
257 (1911); E. W. Bennison, Ground Water (1947); C. F. Tolman, 
Ground Water (1937); American Water Works Association and Na- 
tional Water Well Association, A.W.W.A. Standard jor Deep Wells 
(1959); L. C. Uren, Petroleum Production Engineering: Oil Field 
Exploitation (1953); A. W. McCray and F. W. Cole, Oil Well Drilling 
Technology (1959). (J. F. Ma.) 

WELLAND, a river of eastern England, is about 70 mi. (113 
km.) long and rises near Husbands Bosworth in Leicestershire. 
The first 12 mi. (19 km.) of its course, with an average gradient 
of 25 ft. (8 m.) per mi., lie along a strike vale at the foot of the 
Middle Lias escarpment past Market Harborough to Welham. 
Thence it flows in a broad valley across Jurassic rocks through 
Rockingham to Stamford and on across lowland to Market Deep- 
ing, the gradient in this 32-mi. (51 km.)-long section averaging 
6 ft. (2 m.) per mi. From Market Deeping through Spalding to 
its present outlet at the southwestern corner of the Wash it fol- 
lows an artificially embanked course across the Fens at a gradient 
of less than 1 ft. per mi. It receives a number of small, mainly 
left-bank, tributaries; the most important is the Gwash, which 
drains an area round Oakham and enters it at Stamford. The 
upper 6 mi. (10 km.) of the Welland Valley, but not the river 
itself, are used by the Grand Union Canal which has a branch to 
Market Harborough; the lower course was formerly canalized as 
far upstream as Stamford. A left-bank tributary, the Eye Brook, 
has been dammed to form a reservoir for Corby about 4 mi. south- 
east. (B. W. S.) 

WELLAND SHIP CANAL. This waterway provides for 
navigation of large vessels between Lakes Erie and Ontario, and 
is an important link in the Great Lakes-St. Lawrence Seaway. 

The difference in elevation between the two lakes is 326 ft. (99 m.) 
and the natural connection between them, the Niagara River (g.v.), 
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JOHN DE VISSER FROM PHOTO RESEARCHERS 


PAPER TRANSPORT SHIP, ‘GLADYS BOWATER,'' ON THE WELLAND SHIP CANAL 
CONNECTING LAKE ERIE AND LAKE ONTARIO 


is impassable because of its falls and rapids. The first canal, with 
a depth of 8 ft. (2.4 m.), was built by a private corporation, the 
Welland Canal Company, at a cost of $7,700,000, and was opened 
traffic in 1829. This was a ditch connecting Port Dalhousie, On 
(3 mi, [5 km.] W of the present canal outlet), with Port Robine 
son on Chippawa Creek; which gave access to the Niagara River. 
In 1833 the canal was extended from Port Robinson to Port ( 
borne, Ont., on Lake Erie, The canal was enlarged by the gover 
ment of Upper Canada (now Ontario) in 1871-87, at a cost 
about $21,750,000. Further improvements were begun by 
Canadian government in 1912, and the official opening of the nent 
canal took place in 1932. This project cost about $130,000.00) 
The modern Welland Canal extends 27.6 mi. (44 km.) from Pa 
Colborne, Ont., on the north shore of Lake Erie, to Port be 
Ont., on the south shore of Lake Ontario. It is 200 ft. (61 m. 
wide at the bottom, 310 ft. (94 m.) at the water line with al 
width of 80 ft. (24 m,) and has a minimum depth of 30 ft, (9m): 
Eight locks provide for control of water level and flow, a (li 
accommodate vessels 765 ft. (233 m.) long. The time requie 
transit of the canal generally is less than eight hours. m 
See Great LAKES, THE; ERIE, LAKE; ONTARIO, LAKE; 
LAWRENCE SEAWAY. 3 
See Great Lakes Pilot, vol. i, Canadian Hydrographic Service (7 


nual); Hugh G. J. Aitken, The Welland Canal Company (t 


WELLER, THOMAS HUCKLE (1915-__), US, 
cian and parasitologist, who shared with J. F. Enders ant 
Robbins (qg-v.) the 1954 Nobel Prize in Physiology ot Met 
for cultivation of the poliomyelitis virus in tissue CU Bre” 
born in Ann Arbor, Mich., on June 15, 1915. He recava 
education at the University of Michigan (A.B., 1936; MS, | stt 
and Harvard Medical School (M.D., 1940). While a medio i 
dent he became interested in tissue culture techniques bor 
Enders' group studied the propagation of the parasite 4 
trichinosis and also vaccinia (cowpox) virus in living tis mee 
During World War IT he served in the army in Puerto Rico,’ 

he studied tropical diseases. After the war he completed B ing 
pital training in pediatrics and joined Enders in est? 
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rch laboratory at Children’s Hospital, Boston. There, in 
1949, the virus of poliomyelitis was successfully cultivated; this in 
tum led to the development of poliomyelitis vaccine and the iso- 
Jation of many other viruses. In.1954 Weller became professor of 
tropical public health at Harvard. (J. H. De.) 

WELLES, GIDEON (1802-1878), U.S. newspaper editor and 
diarist, whose diary is one of the most important documents of 
the American Civil War period, was secretary of the navy in Lin- 
coln's Cabinet. He was born at Glastonbury, Conn., July 1, 1802. 
He attended Episcopal Academy, Cheshire, Conn., and spent three 
years at Norwich University, Northfield, Vt. He then studied law 
fora time but gave it up in 1826 to become part owner and editor 
ofthe Hartford Times. For the next ten years his paper was the 
oficial spokesman for Jacksonian democracy in southern New En- 

d. He was elected to the Connecticut legislature in 1826 and 
served until 1835. He fathered legislation to end imprisonment 
for debt and to abolish property and religious requirements for 
voting, and was the author of the state's general incorporation law 
aspart of the Jacksonian war against the Bank of the United States. 
Retiring from the legislature, Welles was three times elected state 
comptroller, served as postmaster of Hartford and then as chief 
of the Bureau of Provisions and Clothing of the United States 
Navy. He ran for Congress in 1834 and for the Senate in 1850, 
but was defeated in each case. 

Welles broke with the Democrats over slavery in 1854 and helped 
organize the Republican Party. He also helped found the Hart- 
ford Evening Press, one of the first Republican papers in New En- 
gland, In 1856 he was his party's candidate for governor. Al- 
though defeated, his activities led Abraham Lincoln to select him as 
New England's representative in the first Republican Cabinet, 

As secretary of the navy Welles proved efficient, loyal, and hon- 
et, He increased the number of ships from 90 to 670, and the 
fiers and seamen from 8,800 to 57,200. He made the blockade 
an effective factor in crushing the Confederacy and his support 
made possible the development of the ironclads, which revolu- 
tionized naval warfare. Always a stickler for sound procedure, he 
opposed Lincoln’s suspension of habeas corpus and the suspension 
of critical newspapers. He nevertheless backed the Emancipa- 
tion Proclamation as a war measure and stood behind Andrew 
Johnson in the impeachment proceedings. He supported the Lib- 
eral Republicans in 1872 but voted for Samuel Tilden in 1876. 
He died at Hartford, Conn., on Feb. 11, 1878. (Ay. CN.) 

A VELLES, (GEORGE) ORSON (1915- ), U.S. actor, 
tector, producer, and writer whose motion picture Citizen Kane 
misery considered a landmark in the art. He was born at 
Eun Wis, on May 6, 1915. When he was six, his parents 
arated, and he spent two years with his mother just before her 
‘od learning piano and violin and absorbing much poetry, paint- 
ES ed music; he then went to live with his father, a well-to-do 
ind htor and manufacturer, who made him acquainted with actors 
reme and their life. By the time he was 11, Orson had 
W wice around the world. At the Todd School for Boys 
$ oodstock, IIL), he was an indifferent student but learned much 
ramatics, 

A of school in the first months of the Depression, he studied 

i at the Art Institute of Chicago and worked as a reporter 
cart, s to Ireland, where he made a painting tour by pony 
fall of 1 Gane debut was with the Gate Theatre in Dublin in re 
temained 31, playing the Duke of Wiirttemberg in Jew Siiss. He 
ree Ireland during 1932, acting with the Abbey en 
the Tod ee the Gate. He returned to Woodstock where ra 
tated act chool drama teacher, Roger Hill, edited three il r 

ight, 4 ing versions of Shakespeare plays: Julius Caesar, Twelft 
in Kathari Merchant of Venice (published 1934). Welles played 
meo E Cornell’s touring company, acting Mercutio 1n Ro- 

uliet; and, after a summer in which he directed a drama 
t as ‘Woodstock and played Hamlet, he made his anand 
the aun Tybalt and the Chorus in Romeo and Juliet wit 
Mal as ar company. He subsequently appeared with Miss Cor- 
h Tip B archbanks in Shaw's Candida and as Octavius Barrett 
His bur of Wimpole Street. 
O career, which brought him national fame, began in 
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1934 in an adaptation of Archibald MacLeish's Pamic. He was 
narrator that year and the next for the “March of Time” program. 
In 1935 he allied himself with John Houseman in the Phoenix 
Theatre; in 1936 they co-directed an all-Negro cast in Macbeth 
for the Negro People’s Theatre, a part of the Federal Theatre 
Project. For the latter project itself, they directed a notably suc- 
cessful Dr. Faustus, in which Welles played the lead. Houseman 
and Welles broke with the project over a production of Mark 
Blitzstein's The Cradle Will Rock and in 1937 formed their own 
Mercury Theatre, which presented a modern-dress Julius Caesar 
with an anti-Fascist message and was also successful with Dekker's 
Shoemaker's Holiday, Shaw's Heartbreak House, and Büchner's 
Danton’s Death. Meanwhile, Welles's radio career had included 
playing the part of Lamont Cranston in the popular radio series 
“The Shadow." In 1938 the Mercury players undertook a series 
of radio dramas adapted from famous novels, attaining national 
notoriety with the program based on H. G. Wells's War of the 
Worlds: its simulated newscast of an invasion of New Jersey by 
men from Mars reduced thousands of listeners to near-panic. 

In 1940 Welles went to Hollywood with several of his former 
Mercury players and wrote (with Herman Mankiewicz), pro- 
duced, directed, and played the title role of Citizen Kane (1941), 
a thinly disguised portrayal of the life of the newspaper magnate 
William Randolph Hearst. Welles's use of sound, both musical 
and narrative, and such camera techniques as wide-angle and deep- 
focus photography and shock-cutting—none of which he originated 
but all of which he combined in a new and powerful way—led a 
group of film critics from many countries, in 1961, to call the pic- 
ture the finest ever made. This and later films displayed Welles's 
acting gifts: the sensitive register of emotion on a fleshy, brooding 
face, and a deep, tension-edged voice. Less successful at the box 
office was his screen version of Booth Tarkington's novel The Mag- 
nificent Ambersons (1942), in which he added overlapping dia- 
logue to his earlier technical feats. During World War II, Welles 
worked at entertaining troops, made propaganda broadcasts, and 
was briefly a radio commentator and newspaper columnist. 

After the war he turned to Broadway, where his musical show 
Around the World (1946; based on Jules Verne's Around the 
World in Eighty Days) was a critical success but a financial fail- 
ure. He spent the next ten years in Europe, producing and starring 
in motion picture versions of Macbeth (1948) and Othello (1955), 
and playing Harry Lime in The Third Man (1950) and in a B.B.C. 
television series based on it (1951). On the stage he played the 
title roles in Othello (London, 1951) and King Lear (New York, 
1956); in motion pictures, Will Varner in The Long Hot Summer 
(Hollywood, 1958). In 1963 he brought out a film version of 
Kafka’s The Trial, and in 1967 played Cardinal Wolsey in the mo- 
tion picture A Man for All Seasons. 

WELLESLEY, RICHARD COLLEY WELLESLEY, 
Marovess (1760-1842), British statesman who greatly enlarged 
the British Empire in India, was the eldest son of Garret Wesley, 
1st earl of Mornington, and brother of the great duke of Welling- 
ton. He was born at Dangan Castle, County Meath, Treland, on 
June 20, 1760. In 1780 he entered the Irish House of Commons, 
but his father’s death (1781) removed him to the Irish House of 
Lords as 2nd earl of Mornington, In 1784 he was elected to the 
British House of Commons for Bere Alston, sitting subsequently 
for Saltash (1786-87), Windsor (1787-96), and Old Sarum (1796— 
97). In 1784 he became a member of the Irish Privy Council, 
and in 1786 William Pitt, with whom he had become friendly, 
appointed him a lord of the treasury. He changed the spelling of 
his surname to Wellesley in 1789. Member of the British Privy 
Council and a commissioner of the India Board of Control (1793- 
97), he was appointed governor of Madras in May 1797, governor- 
general of Bengal in August, and was created Baron Wellesley in 
the British peerage. 

As governor-general he had for the first time ample scope to 
display his vast ability. He preserved and immensely enlarged 
the British Empire in India by destroying the military power of 
Tipu Sultan of Mysore and defeating the Marathas, who were in 
alliance with the French; and he sent an expeditionary force to 
the Red Sea to assist in turning Napoleon’s army out of Egypt. 
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But his ambitious policy of annexation (see INDIA-PAKISTAN, SUB- 
CONTINENT oF: History) and the vast military expenditure alarmed 
the Court of Directors of the East India Company, and in 1805 
he was recalled, and even threatened with impeachment. After 
the conquest of Mysore he had been given an Irish marquessate 
(1799), but though on his arrival in England the dying Pitt offered 
him high office on the first vacancy, Pitt’s successor, Lord Grenville, 
disappointed his hopes in January 1806. In March 1807, however, 
after much hesitation, he refused the duke of Portland’s offer of 
the foreign secretaryship. In 1809 he went to Seville as ambassa- 
dor extraordinary to concert measures with the Spanish junta for 
the war against Napoleon, Returning home at the end of 1809 he 
accepted Spencer Perceval's offer of the foreign secretaryship, but 
a life of dissipation in the tropics had sapped his energies, and his 
indolence, neglect, inefficiency, and insufferable pride (seven years 
of virtually royal power had banished from his mind all ideas of 
self-restraint) were now such that his colleagues almost wel- 
comed his resignation in February 1812. Unlike most of them 
he supported Catholic emancipation and demanded more vigorous 
prosecution of the Peninsular War. After Perceval’s assassination 
(May 1812) Wellesley was asked to form a government, but he 
failed to get sufficient support; he was never subsequently thought 
of as a possible prime minister. 

In November 1821 he was appointed lord lieutenant of Ireland. 
In April 1827 George IV insisted that an anti-Catholic lord lieu- 
tenant should be appointed, but Wellesley’s successor-designate in 
Ireland, the marquess of Anglesey, was still in England when, in 
January 1828, Wellesley’s brother the duke of Wellington was 
called on to form a government, and Wellesley resigned. Subse- 
quently he acted with the Whigs, and in Earl Grey’s reform min- 
istry he was lord steward of the household (1830-33) and again 
lord lieutenant of Ireland (1833-34). He resigned, with the gov- 
ernment, in November 1834. When, in April 1835, the Whigs re- 
turned to office, Wellesley was furious at not being sent back to 
Treland, and threatened to shoot Viscount Melbourne, the prime 
minister. By that time his mind was almost in a state of halluci- 
nation about his greatness (he wanted to be made duke of Hin- 
dustan so that his rank would equal his brother's, the duke's greater 
fame and title haunting him night and day). Wellesley died at 
Knightsbridge, London, on Sept. 26, 1842. 

BrsLrocRAPHY.—W. H. Hutton, The Marquess Wellesley (1893); 
The Wellesley Papers: the Life and Correspondence of . . . Wellesley, 
by the editor of “The Windham Papers," 2 vol. (1914) ; P. E. Roberts, 
India Under Wellesley (1929). (A. At.) 


WELLESLEY, a college town (township) of Massachusetts, 
U.S., in Norfolk County, lies on rolling terrain 15 mi. (24 km.) W 
of Boston. The population of the township in 1960 was 26,071. 

Originally a part of Dedham, the Wellesley area was included 
in Needham when that town was set off in 1711, and comprised its 
western precinct until 1881 when it was incorporated as a separate 
town. Its place name was an adaption of the family name of 
Samuel Welles, who settled in the area in 1763 and whose grand- 
son-in-law H. Hollis Hunnewell purchased the Welles Estate and 
named it Wellesley. The natural beauty of the area and its easy 
access to Boston led to a steady population growth in the late 19th 
and early 20th century, although strict zoning restrictions have 
kept the nature of the town residential. The town is governed by 
representative town meeting. 

The character of the town was greatly influenced by the existence 
of the liberal arts women's college which bears its name. The 
campus of more than 400 ac. (162 ha.) bordering on Lake Waban 
was once the country estate of Mr. and Mrs. Henry Fowle Durant, 
who decided in 1860 to establish a female seminary that would 
"offer to young women opportunities for education equal to those 
usually provided in colleges for young men." The college received 
its charter from the state in 1870, and in 1875 was opened to 314 
students. Its resources and size grew steadily and by the 1960s 
more than 40 buildings provided facilities for the intellectual and 

community life of approximately 1,700 students and 170 faculty 
members. Fourteen buildings are residence halls for undergraduate 
students, who come from every state in the Union and several for- 
eign countries. In 1959 the Jewett Arts Centre, containing facili- 
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ties for fine arts, music and drama instruction, was 

Despite its large physical growth the essential nature 
ley College as a liberal arts institution has remain 
Classes are kept small and programs of individual ; 
on a student's particular interests are encouraged, 

Wellesley is also the site of the Babson Institute ¢ 
Administration (1919), the Dana Hall Schools, and the 
the Assumption. 

See Alice P. Hackett, Wellesley, Part of the American Sto 
Florence Converse, Wellesley College: a Chronicle of the 
1938 (1939). (M. 

WELLESLEY COLLEGE, a liberal arts college fo 
in Wellesley, Mass., chartered March 17, 1870, 
Female Seminary. See WELLESLEY. 

WELLHAUSEN, JULIUS (1844-1918), German 
ment scholar, one of the most famous names in biblic 
of the 19th century and promulgator of the Graf- 
theory, which produced a revolution in Old Testament 
was born in Hameln, Westphalia, on May 17, 1844. 
under H, G. A, von Ewald (q.v.) at Göttingen and began] 
ing career there in 1870. He received a professorshij 
wald in 1872, but in that stronghold of Lutheran con: 
position became difficult after the appearance of crit 
from his pen, and he resigned in 1882, Beginning again 
dozent, this time in Semitic languages, which freed him 
clesiastical persecution, he became professor at Marbi 
and at Göttingen in 1892. Though he thereby was robbe 
opportunity to draw large numbers of students, he no 
gained a following almost without parallel by his convine 
stration that the basic document of the Pentateuch (| 
document or P, as he called it) was the youngest rathe 
oldest element in that composite work. Only then did 
possible to understand the evolution of Old Testament 1 
His demonstration gave vast stimulus to Old Tes 
search, and a great number of younger scholars carried 
further. For a discussion of Wellhausen’s critical predi 
of the evolution of the Graf-Wellhausen theory, see PEN 

Wellhausen was not only a master of literary critici: 
contributed to textual criticism, He was a student of Islat 
produced important works in Islamic studies. In 
heathenism he saw the best parallel to Hebrew life and 
at the nomadic stage. In his later years Wellhausen 
portant contributions to New Testament studies—to 
of the Gospels, Acts, and Revelation. 

The literary critical approach of Wellhausen’s day ant 
was not the last word: it has been supplemented by 
proaches, and in detail many results formerly thought secu 
been found not to be so. Nonetheless, Wellhausen may 
considered to occupy a place in biblical studies comp 
that of Darwin in biology. He died Jan. 7, 1918. 

His major works included Geschichte Israels ( 1878) 
as Prolegomena zur geschichte Israels (1882; Eng. 
Die Komposition des Hexateuch und der historischen. B e 
Alten Testaments (1889); Israelitische and jüdische Gest 
(1894); Einleitung in die drei ersten Evangelien (190 
hausen kept alive Friedrich Bleek's Einleitung in das 
ment, eds. 4-6 (1878-93), by extensive alterations and: 

See E. G. Kraeling, The Old Testament Since the Refo 
94 ff. (1955); W. Baumgartner, “Wellhausen und der hi 
der alttestamentlichen Wissenschaft,” Theologische Rundst 
ff. (1930); H. Gunkel in Die Religion in Geschichte und 
2nd ed., vol. v, col. 1820-22 (1931). (E 

WELLINGBOROUGH, a market town and urban 
the Wellingborough parliamentary division of Northam 
Eng., between the Nene and the Ise, 10 mi. (16 km 
Northampton. Pop. (1961) 30,583. In 1935 the al 
tended to include the urban district of Finedon and 0 
In 948 Edred gave the church at Wellingborough to Cro} 
Croyland) abbey, and the grant was confirmed by King 
966. The town received the grant of a market in 1 
formerly famed for chalybeate springs. After a disas! 
1738 on a “fry-day,” the town was built on its presen! 
hill, Wellingborough School, founded in 1595, was el 
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the revenues of a suppressed guild. The staple industry is leather, 
chiefly gloves, boots and shoes, Other industries are brewing, flour 
miling, iron smelting and founding, and rubber, plastic, and food- 
dufimanufacture. The name was said to come from the wells but, 
from forms such z W Tre in HS it has been shown that 
thename meant “burg of Wendel’s people. 

WELLINGTON, ARTHUR WELLESLEY, ist Duxe 
or (1769-1852), British soldier and statesman, the principal archi- 
tect of Great paan s vicon in the Napoleonic Wars, was the 
ifth son of Garret esley 
(175-81), 1st earl of Morning- 
ton, He was born in Merrion 
street, Dublin, probably on May 
1,1769 (the date he himself al- 
ways celebrated as his birthday 
and which corresponds to the 
written statement of his mother; 
however, the parish register of 
St, Peter's church, Dublin, re- 
cords his baptism as having taken 
place on April 30, 1769, and at 
least one contemporary source 
gives April 29 as the date of 
birth), There is no evidence to 
support the ill-natured allegation 
of his brother Richard that they 
had different fathers. Until 1798 
Arthur signed his surname “Wes- 
ly" He was educated at Eton 
and at a military academy at 
Angers, France. In 1787 he en- 
lered the army as an ensign in the 
13rd Highlanders, and he passed 
rapidly through the lower commissioned ranks by purchase, his 
brother Richard (then 2nd earl of Mornington) loaning the money. 
a little regimental duty, for he was made aide-de-camp to the 
j leutenant of Ireland in Nov. 1787, and sat in the Irish house 
Y commons for the family borough of Trim from 1790 to 1797. 

The Place-Hunter.— Wesley first saw active service as lieu- 
tenant colonel in the 33rd foot in the duke of Vork's army in 
Minders (1794-95). The brigade of three regiments which he 
pe ended formed the rear-guard of the army during its disas- 
Tous retreat through Holland. The mismanagement of the cam- 
pe disgusted Wesley with his professional prospects and in 1795 
* sought civil employment in the Irish government. On April 24 
ai Mornington asked Lord Camden, the lord lieutenant, to ap- 
liie rthur undersecretary of state in the military department, 
Be oan was expected. The whole family, indeed, was 
plo ackward at this time in pushing their "claims" to official 
MRS) (in this they were like any other owners of pocket 
feared th d Wesley, writing himself to Camden on June 25, 
is Reece lord lieutenant might think that he was pressing 
fund ti E an indecent manner.” He excused himself on the 
would idu nothing but the circumstances under which T labour 
is iiber). him to do so (he was short of money and in debt to 
Other nes His necessities” made him as persistent as any 
"ilie to el e of the time. He thought it not improper to 
o be m old the office of aide-de-camp long after he had ceased 
it was “a in Dublin, where he could do the duty, saying that 
1796 he Mab convenient for the settlement of my affairs. 7h 
fats wer Sent with his regiment to India, at a time when his 
shortly befo still. ‘in so deranged a state.” “Nothing,” he wrote, 
tt being bhi sailing, “can prevent my feeling very uncomfortable 

Had Westen to go to India.” A22 
ten remember. career terminated at this point he would have 
Odious ine d (or forgotten) as little better than the more 
Die yet SS place-hunter flourishing in the 18th century. No 
(if his ies exceptional gifts, and his brother Mornington 
cient in dp ions are to be trusted) still thought him even de- 
Of war. givi lity. But he now began a serious study of the science 
himself (eos Up cards and the violin as a waste of time, and fitting 

ahigh command in India, where his brother soon joined 
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him (1798) as governor general. As a divisional commander in 
the Mysore war (again he owed his promotion to his brother) he 
gained valuable experience, and he was appointed governor of 
Seringapatam (1799). In the Maratha war he won striking vic- 
tories at Assaye and Argaon (1803), and dictated peace with Sind- 
hia and the raja of Berar. He was rewarded with a knighthood 
(1804) and received the thanks of parliament. 

Wellesley’s ambition now led him back to Europe (Sept. 1805). 
After being sent on the abortive expedition to Hanover (Dec. 
1805) in command of a brigade, he entered parliament as member 
for Rye (April 1806) in order to defend his brother, now Marquess 
Wellesley (g.v.), against attacks upon his Indian administration by 
the parliamentary radicals. Parliament was dissolved in Oct. 1806 
and he had to find another seat. He was again returned on the 
interest of the treasury, this time for St. Michael, Cornwall, at 
a by-election in Jan. 1807. Though he owed his seat to the gov- 
ernment, Wellesley had no qualms about contributing to its down- 
fall and accepting (March 1807) the office of Irish secretary from 
its political opponents, the Pittite Tories, who returned to power 
on the “no popery” cry under the duke of Portland. No doubt 
he felt that, after all, he had bought his seat, and that his brother, 
the marquess, would have to rely more on the Tories than on Gren- 
ville’s supporters for protection against the threat of impeach- 
ment. The new government necessarily had to dissolve parliament 
in order to secure a majority in the house of commons. Now that 
his brother Henry was at the treasury, his return for another nomi- 
nation borough (Newport, Isle of Wight), on “pay as you sit” 
terms (about £700 a year) was easily arranged. 

The Soldier.—Wellesley's political career in Ireland was soon 
interrupted. In the summer of 1807 he was employed on the ex- 
pedition against Copenhagen, and he defeated a Danish force at 
Kioge (Aug. 29). Then, in 1808, began the Peninsular War, in 
which his military greatness was fully revealed (see PENINSULAR 
War). He sailed for Portugal in July with a small force, and on 
Aug. 21 defeated Gen. A. Junot at Vimeiro, near Lisbon. The 
French army would have been destroyed if Wellesley's superior 
officer, arriving after the battle, had not stopped the pursuit and 
signed the convention of Sintra, which allowed the enemy to 
withdraw from Portugal instead of being driven to surrender. Dis- 
gusted with his subordinate position, Wellesley threw up his com- 
mand and returned home (Oct. 1808), resuming his career as Irish 
secretary. Then, in 1809, Napoleon himself having temporarily 
taken the command in Spain, the British were practically expelled 
from the peninsula. In April Wellesley resigned his civil office 
and his seat in parliament on being appointed to the command of 
the small force remaining in Lisbon. Having been reinforced, he 
drove the French out of Portugal, withstood a massive French 
attack at Talavera (July 1809) and was rewarded with the title 
of Viscount Wellington (Sept. 1809). Vastly outnumbered, how- 
ever, he was compelled to fall back on Portugal and to remain on 
the defensive, but in 1810 he saved Lisbon from Masséna's greatly 
superior force, by fortifying the celebrated lines of Torres Vedras 
across the peninsula between the Tagus river and the sea. His 
scorched-earth tactics as he retreated on his fortifications soon 
compelled the baffled enemy to evacuate Portugal (1811). At 
home there was sharp criticism of his subsequent defensive tactics, 
but the advance on Madrid could not safely be resumed until the 
fortresses guarding the main routes into Spain had been taken. 
This was done in 1812, Ciudad Rodrigo falling in January and 
Badajoz in April, and Wellington was given an earldom (Feb. 
1812). Then, he crushingly defeated Marshal Marmont at Sala- 
manca (July 1812) and occupied Madrid (August). A marques- 
sate (Oct. 1812) and a grant of £100,000 for the purchase of an 
estate were his reward. 

Although the French soon recaptured Madrid by concentrating 
their forces, this regrouping involved the evacuation of southern 
Spain. In May 1813 Wellington began his final and victorious 
advance toward the Pyrenees; the French were overwhelmed at 
Vitoria (June) and before the campaign ended Wellington had 
crossed the frontier into France. His was the first hostile army to 
encamp on French soil since 1793. Though he had been inade- 
quately supported by the government at home, his campaigns had 
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steadily drained away the strength of the enemy and by so doing 
had sensibly contributed to the allied victories in central Europe 
in 1812-13. The final battle of the Peninsular War, at Toulouse 
(April 1814), was actually fought after Napoleon had abdicated, 
though before the news could reach southern France. Returning 
home, Wellington, who in 1813 had been given the Order of the 
Garter and made a field marshal, was rewarded with a dukedom 
(May 1814). 

After the first treaty of Paris (May 30, 1814) he was appointed 
British ambassador to the restored king of France, Louis XVIII. 
He remained in Paris from Aug. 1814 until Jan. 1815, when he left 
to take Lord Castlereagh’s place at the congress of Vienna. There, 
on March 7, he received the news of Napoleon’s escape from Elba. 
He was not perturbed: he was confident that Louis XVIII would 
destroy Napoleon “without difficulty and in a short time,” but in 
a matter of days the emperor had again made himself master of 
France. The duke’s presence at Vienna enabled the allies quickly 
to draw up plans for another campaign, and he signed their dec- 
laration of outlawry against Napoloen. He and Field Marshal 
von Bliicher were to invade France through Belgium, the Aus- 
trians and Russians from the east. The brief campaign that fol- 
lowed, and the crowning victory on June 18, are described in the 
article WATERLOO CAMPAIGN. Parliament made him an additional 
grant of £200,000 (he had already received £500,000), and he was 
richly rewarded too by foreign sovereigns. 

The prestige of his victories made Wellington one of the great- 
est men in Europe. The allied sovereigns unanimously appointed 
him to the command of the army which occupied northern France 
for the next three years; and it was mainly due to the influence 
of Wellington and Castlereagh that France was saved from dis- 
memberment after the Hundred Days. Both maintained that a 
permanent peace depended on the security of the restored Bour- 
bons, and both realized that Frenchmen would never permanently 
acquiesce in a Bourbon restoration if Louis XVIII consented to 
the retrocession of Alsace and Lorraine. 

The Statesman.—The withdrawal of the allied army of occu- 
pation in 1818 meant that Wellington was free to embark on a 
political career. In December he succeeded Lord Mulgrave as 
master-general of the ordnance, with a seat in the cabinet. He 
took office on his own, significant, conditions. He was never a 
party man in the ordinary sense of the word, though his opinions 
were always Tory. He never thought how he could best serve the 
Tory party, but only of how he could serve the king and the coun- 
try. The king’s government must always be carried on, irrespec- 
tive of its personnel, and must, if at all possible, be supported. So 
he refused to pledge himself to go into opposition with his new 
colleagues in the event of a change of government, saying, “The 
experience which I have acquired during my long service abroad 
has convinced me that a factious opposition to the government is 
highly injurious to the interests of the country.” Lord Liverpool 
agreed that the duke’s peculiar situation entitled him to make 
such an unusual stipulation. 

In 1821 Ireland was relapsing into a state of anarchy and out- 
rage, and the duke was naturally regarded as the best man to cope 
with the situation, but in the end it was his brother, Lord Welles- 
ley, who was sent instead as lord lieutenant. It was Wellington 
who, in Sept. 1822, was chiefly instrumental in overcoming the 
king’s opposition to George Canning’s return to the cabinet as 
foreign secretary in succession to Castlereagh, and he himself took 
Castlereagh’s place as British representative at the congress of 
Verona. Unofficially, he pointed out to the French plenipoten- 
tiaries, arguing from Napoleon’s experience, the extreme danger 
of an invasion of Spain; but his warning went unheeded. 

Wellington soon had cause bitterly to regret his support of 
Canning’s claims to the foreign secretaryship. He disapproved 
of almost every aspect of Canning’s foreign policy: his outspoken 
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policy caused George IV completely to change his attitude toward 


him, and after 1825, to Wellington's dismay, Canning was 


ported, not thwarted, by the court, and the duke ceased to ut | 


a position to control events. In 1826 Canning sent him lo. 
Petersburg, nominally to congratulate Nicholas I on his Accession 
but actually to attempt a settlement of the Greek question in cok 
laboration with Russia, with the object of preventing Russias 
isolated intervention in the war against Turkey for purposes ol 
aggrandizement. The outcome was the Petersburg Proto 
(April 1826) under which the tsar agreed to co-operate with Grey 
Britain in offering mediation to Turkey. 

In Jan. 1827 the duke of York died and Wellington succeeded 
him as commander in chief. He thus weakened his political Dos 
tion, and it was felt that by accepting the appointment he had 
really disqualified himself from succession to the premiership 
when, a few weeks later, Lord Liverpool was struck down by 
apoplexy. Furious at Canning's appointment as prime minister 
in April 1827, the duke resigned not only his cabinet post of 
master-general of the ordnance but also his nonpolitical office of 
commander in chief, and Robert Peel and 40 other ministers fol 
lowed him into retirement, thus breaking up the Tory party, 
After Canning’s successor, the incompetent Lord Goderich, wa 
dismissed in Jan. 1828, George IV, feeling that a real prime min 
ister was needed in place of a dummy, called on the duke to form 
a government. Wellington, who had told the house of lords the 
previous May that he would have been “worse than mad” had he 
ever thought of becoming prime minister, accepted the king's 
commission from a sense of duty, and in the hope of reuniting the 
Tory party. The Cromwellian despotism had not been forgotten, 
and, in the duke’s absence, the cabinet unanimously decided thit 
he must resign his office of commander in chief. 

Wellington failed completely to reunite the shattered Toy 
party. The ultra Tories were grievously offended at the exclusion 
from the cabinet of three of their stalwarts, Lord Eldon, Lord 
Bexley and Lord Westmorland, and also because the liberal Tories, 
Canning’s friends (William Huskisson, Lord Palmerston, Lord 
Dudley and Charles Grant) were allowed to retain their cabinet 
seats. Irreconcilable divisions were soon revealed, especially 0 
foreign affairs. The duke was for cutting down the new G 
state to the smallest practicable limits—the Morea and à fev 
islands; the Canningites strongly objected to these absurdly 1 
stricted boundaries and to the proposal that Greek foreign polit 
should be under Turkish control, Canning’s policy of co-operil- 
ing with Russia was abandoned, with the result that a Rust 
Turkish war, whose effects he had dreaded, broke out, and the bo 
dictated peace at Adrianople in 1829. Differences in the m 
brought about the resignation of the Canningites (May 1828), 0 
the government lost some of its ablest members. It had alrea 
been weakened by its defeat on the question of the repeal of i 
Test and Corporation acts in February. Vesey Fitzgerald, 
succeeded Charles Grant as president of the board of trade, i 
to seek re-election, and his sensational defeat in County con » 
the hands of Daniel O'Connell, the leading Irish agitator for Es 
olic emancipation, brought the Catholic question to a final ti 
The Clare election meant the virtual destruction of the p% 
power of the Irish protestant landlords, and that no comb 
outside Ulster was now safe. Ireland was soon on the pe 
civil war, and on Aug. 1 Wellington told the king that à à 
relief bill must be introduced. «tent at 

Unlike the ultra Tories the duke had never been a violen 
Catholic; ever since 1825 he had been trying to devise an 
cipation plan which would safeguard Protestant interests 
persuaded Peel to remain in office to carry a bill to which, a5 m 
of the anti-Catholic party in the house of commons, Pee "I 
ways been opposed, and, by the sheer weight of governi yi 
fluence, secured its passage in spite of the hostility Sames 


language in support of the constitutional parties in Spain and 
Portugal, his sympathy for the Greek rebels and his recognition of 
the political independence of the former Spanish-American col- 
onies. E 
The duke feared that Britain would soon be separated from 
its continental allies. But the popularity of Canning's foreign 


and of his own supporters in both houses (1829). +i ed tht 
rightly remarked that no other statesman could have achieve 
and the Whig Lord Althorp declared that the Wellington 

had done more good for the country than any that had P! 

it. But more than 200 government supporters in the © d sil 
believing that the Protestant constitution in church ? 
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would be in mortal danger, had voted against the bill, and many of 

went into permanent opposition, even voting for parliamen- 
tary reform in the belief that wealthy Catholics might buy up the 
rotten boroughs and secure a large representation in the house of 
commons. This situation, together with the prevalence of eco- 
nomic distress and unemployment, provoked an agitation for par- 
jamentary reform. of unprecedented dimensions, 

At this moment (June 1830) George IV died and was succeeded 
by his brother as William IV, and the general election which neces- 
sarily followed ended unfavourably for ministers. The duke him- 
gif attributed this electoral setback (it was hardly a defeat) to 
the Catholic Relief act which had estranged so many of his sup- 
porters. Another contributing factor was the influence of the 
revolutions in Paris and Brussels. Almost everywhere, even in 
the corrupt. boroughs, candidates were required to pledge them- 
slves to vote for parliamentary reform and retrenchment, and, 
sid the duke, the country was “in a state of insanity about reform 
in parliament" when, in Nov. 1830, the new parliament met. 

The government, however, might have retained its majority if 
Wellington had chosen to strengthen himself by taking in the Can- 
ningites and some moderate Whigs, and agreeing to a very modest 
measure of parliamentary reform. But though he fully realized 
the strength of the popular demand for constitutional reform, he 
not only refused to make even small concessions but went out of 
lis way to state, at the opening of the new session, that the con- 
stitution was well-nigh perfect, and declared absolutely against the 
slightest change. He made this momentous declaration, the great- 
est blunder of his career, without the knowledge and consent of his 
colleagues, and even so staunch an anti-reformer as Lord Grenville 
was appalled at the magnitude of the error, saying that “absolute 
resistance in limine, to any reform, is manifestly no longer prac- 
ticable.” Whigs, Canningites, radicals and 34 ultra Tories com- 
bined to defeat the government a few days later (Nov. 15, 1830). 
Next day Wellington resigned, and his successor, the Whig Lord 


Grey, brought in a reform bill which, after many minor modifica- 


tions, passed the commons but was defeated in the lords in May 
182, When William IV, fearing for the independence of that 
body, refused to accept his ministers’ advice to create enough 
beers to swamp the hostile majority, the government resigned, 
i the country was seemingly brought to the verge of revolution. 
tlington, impelled by an honourable feeling of loyalty to the 
“own which induced him to incur any risk and almost to surren- 
ae opinion rather than show himself wanting in zeal for his 
m teign, agreed to try to form a Tory government which would 
ae reform bill practically as extensive in character as the bill 
Lm helped to defeat. “I am as much averse to the reform as 
Tle cores he wrote. “No embarrassment of that kind, no pri- 
meen shall prevent me from making'every effort to 
Mlived ; king. . But his own supporters in the commons, who 
ing it j m the virtues of political consistency. deserted him; mak- 
a sible to form a government, So the Whig ministry 
5 recalled and the king had to promise to create peers if 
sary, but the independence of the house of lords would still 
to po if the great body of Tory peers could be induced 
lence on their hopeless opposition to the bill. The duke's in- 
Bier aed, and the independence of the upper house was 
E most - During this momentous struggle. the duke was one of 
Ouse, hi unpopular men in England. The windows of Apsley 
amis. residence in Piccadilly, were repeatedly broken, and on 
elli gu of Waterloo he was threatened by the mob. 
missen * n remained in opposition until the king unexpectedly 
n to f he Whig ministry in Nov. 1834. He was again called 
shoulq "n 7h à government, but he felt that the prime minister 
e as fi ìn the house of commons, and: he willingly agreed to 
ly until Ae secretary under Peel. Peel's first ministry lasted 
ofice, Well pril 1835. When, in 1841, the Tories returned to 
Without q ington, at the age of 72, accepted a seat in the cabinet 
Ne Was re Dartmental office, though in 1842, on Lord Hill 5 death 
lon sup Pointed commander in chief. Against his own opin- 
is ER. Peel's repeal of the corn laws in 1846, feeling 
“to mainta duty was not to defend the agricultural interest but 
ain a government in the country.” On Peel’s defeat 
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(June 1846) the duke retired from public life, but theré was one 
last flicker of useful activity in April 1848 when he organized the 
military force in London against the Chartist agitators. He died 
at Walmer castle, Kent,-on Sept. 14, 1852. "No man," said 
Palmerston, "ever lived or died in the possession of more unani- 
mous love, respect and esteem from his countrymen,” He was 
buried under the dome of St. Paul's by the side of Nelson, whom 
he had met once only, in Sept. 1805, in the anteroom of the secre- 
tary for war and the colonies, just before Nelson left England for 
the last time. 

On April 10, 1806, Wellington had married Catherine Paken- 
ham, Lord Longford’s daughter, but they were uncongenial, 
and lived apart a'good deal, though there was no formal sepa- 
ration. :She died at Apsley house on April:24, 1831, and she was 
lying there dead when the mob smashed the windows. Their elder 
ae Arthur (1807-84), 2nd duke, edited his father's correspon- 

lence. 

Achievements.—Responsible opinion has never disputed Wel- 
lington’s military greatness, but there. will always be different 
views of his merits.as a statesman. The carrying of the Catholic 
Relief bill was his most splendid achievement, his ill-judged op- 
position to parliamentary reform in Nov. 1830 his most spectacu- 
lar blunder. Even so, his action was intelligible. He was certain 
that:a substantial measure of parliamentary reform such as the 
country was loudly demanding would involve the destruction, at 
no distant date of all the country’s institutions—the house of 
lords, the Church of England, the monarchy, the union with Ire- 
land, property and the empire. “It will be . . . a bloodless revo- 
lution . .. We shall be destroyed, one after the other , . . by 
due course of law.” The bill could never be a “final” measure; it 
would be merely the first of a series of constitutional changes 
which would lead to a pure democracy. In the main, he was right 
in his diagnosis, though the process of disintegration took longer 
than he expected. The monarchy, indeed, survived, but its power 
was subsequently destroyed, while the Church of England and the 
house of lords, though they too survived, were destined to retain 
but a shadow of their former greatness, power and prestige. And 
the revolution in the ownership of property has proceeded to such 
lengths that the duke might well have felt, if he could have wit- 
nessed the changes in the last half century, that his worst fears had 
been realized. 

Wellington’s strategy of retreat in politics after 1818 is com- 
parable with his military strategy in the peninsula. In an age of 
reform, the Tory party which he led necessarily had frequent re- 
course to a policy of retreat and rearguard actions, No small part 
of his (and Peel’s) title to fame as statesmen lay in the fact that 
in 1829, for example, on the question of Catholic emancipation, in 
1833 on the question of parliamentary reform, and in 1846 on the 
question of the corn laws, they together established the tradition, 
which was threatened with destruction between 1911 and 1914, 
that that which can no longer be defended except at the cost of 
civil strife, must be surrendered; that in political conflict there 
comes a time when it is more injurious to the public interest to 
continue resistance to change than to accept change and to make 
itas harmless as possible. In the political sphere, that was Welling- 
ton's legacy to the Tory party and the country. 

See also references under “Wellington, Arthur Wellesley, 1st 
Duke of” in the Index, i 
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Wellington (1904); Journal of Mrs. Arbuthnot, 1820-1832, ed. by 
F. Bamford and the Duke of Wellington, 2 vol. (1950). See also G. 
Davies, Wellington and his Army (1954); S.G. P. Ward, Wellington’s 
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WELLINGTON, a market town and urban district in the 
Taunton parliamentary division of Somerset, Eng., 7 mi. WSW 
of Taunton. Pop. (1961) 7,531. The 1st duke of Wellington is 
commemorated by a monument (National Trust property) on the 
highest point of Blackdown Hills, 24 mi. S. At its foot is Well- 
ington School, founded in 1841. The town produces woolen goods, 
bedding, and milk products. There is also a Wellington in Shrop- 
shire; Wellington College is in Berkshire. 

WELLINGTON, the capital city and chief commercial centre 
of New Zealand, at the southern tip of the North Island. Pop. 
(1966) 131,643; greater Wellington, including Hutt, 282,487. The 
city lies on the shores and hills surrounding Port Nicholson, an 
almost landlocked harbour of 20,000 ac. (8,000 ha.), considered 
to be one of the finest in the world. The climate of Wellington 
is free from extremes: there are more than 2,000 hours of sun- 
shine annually and average annual rainfall is 44.86 in. (1,139 
mm.). Much of the city is built on land that has been reclaimed 
from the sea, and the original shoreline is now covered by many 
of the city's principal thoroughfares, including Lambton Quay, 
Willis Street, and Wakefield Street. Among notable buildings 
in Wellington are the National Art Gallery and Dominion Mu- 
seum, the House of Parliament, the Town Hall, the Municipal 
Office Building, the Central Library, and Victoria University. The 
skyline of the city is constantly changing as older, smaller struc- 
tures are demolished to make way for tall, new, government and 
commercial buildings. The Government Building, constructed in 
1876, is reputed to be the largest wooden building in the world. 
The new government departmental building, completed in 1962, is 
a striking addition to the city’s architectural features. 

Significant landmarks include the Carillon, a war memorial 
which has 49 bells inscribed with the names of World War I 
battlefields, the Katherine Mansfield, Seddon, Wakefield, and 
Massey memorials, and the Cenotaph. ‘A form of transport unique 
to Wellington in New Zealand is the'cable car which runs from 
Lambton Quay, at sea level, to the suburb of Kelburn, more than 
400 ft. (120 m.) above the central area of the city. This service 
gives access to Kelburn Park and its spectacular Centennial Foun- 
tain, to the Botanic Gardens, and to the Carter and Dominion 
observatories. There are numerous sports fields, gardens, and parks 
in Wellington, many of which have been laid out on land carved 
from the hillsides. Among them is Newtown Park, which also 
houses the Zoological Gardens. 

The Wellington City Council comprises a mayor and 15 council- 
ors, elected trienially by popular vote. It owns and controls 
various civic enterprises, including the transport service, drainage 
system, public libraries, public recreation areas and gardens, and 
the airport. Although Wellington and the municipalities in the 
Hutt Valley region are separately administered, they form one 
commercial, industrial, and social community. 

Wellington is the hub of New Zealand's road, rail, air, and 
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maritime transport systems. Road and rail services link the cq Í 
tal with all parts of the North Island, and steamer services 
Picton and Christchurch connect it with road and rail systems in 
the South Island. The port of Wellington, adjacent to the Tain 
streets of the city, serves all ports in New Zealand and shippin 
centres throughout the world. Wellington Airport, the focal vn 
of the country’s internal airways network, is situated about 4} mj 
from the city centre. The main offices of departments of the ni 
tional government are located in Wellington, as are the headquar. 
ters of many national organizations. The city also houses agricul. 
tural, scientific, industrial, and cultural archives and records, The 
Wellington-Hutt area is an important manufacturing centre, sup 
plying goods to all parts of New Zealand as well as overseas, The 
main industries are apparel and footwear, transportation equip. 
ment (including motor vehicle assembly), food processing, print- 
ing, textiles, machinery, metal products, and chemicals and chem. 
ical products, Principal imports include coal, gasoline, minerals, 
and motor vehicles and accessories. The principal exports through 
the port of Wellington are frozen meat, newsprint, wool, cheese, 
and fruit. 

The discovery of Wellington is commonly attributed to Kupe, a 
Polynesian explorer who, in the 10th century A.D., sailed into the 
harbour and found the shores uninhabited. In 1826 two British 
vessels, the “Rosanna” and “Lambton,” landed a working party 
on the shores of the harbour to collect flax and timber. ‘The 
master of the “Rosanna” named the harbour Port Nicholson after 
the harbourmaster at Sydney. On Sept. 20, 1839, a ship belonging 
to the New Zealand Company of Landon arrived at Port Nichol 
son. It landed a small group of officials who were to select a site 
for the company’s first New Zealand settlement. The first site 
chosen, on the northern shore of the harbour, proved unsuitable 
and a move was made to the present site of the city. The new 
settlement was named Wellington on May 16, 1840, the name being 
chosen in recognition of the help given to the New Zealand Com 
pany by the first duke of Wellington. In 1840 Wellington con- 
sisted of two flat areas linked by a narrow foreshore following the 
line of the harbour, These areas today, together with the inter 
vening reclaimed areas, comprise the heart of the city. In 1865 
the seat of the central government was transferred from Auckland 
to Wellington and, in the following year, the capital city began to 
extend its boundaries, first by reclamation and then by spreading 
its settlements over the surrounding hills, A number of separate 
boroughs grew up around the city, but they were all eventually 
incorporated with it. (M. S, D) 

WELLINGTON STATISTICAL AREA is, after the Central Auckland 
Statistical Area, the most populous in New Zealand, with sever 
important towns. Area 10,870 sqmi. (28,153 sqkm.). Ph 
(1961)-473,541. Included in the district are: the broken ll 
country drained by the Wanganui and Rangitikei rivers; the Wf 
Manawatu Plain, of which Palmerston North with its univers 
is the centre; the Horowhenua coastal strip; the hilly urban arti 
of Wellington and the industrialized Hutt Valley; and, across U 
Rimutaka and Ruahine ranges, the Wairarapa lowland trough 
Sheep farming is the mainstay of the rural areas, Manawatu m 
Wairarapa being the most important stud livestock-rearing 0 
tricts in New Zealand. 

See A. E. Mulgan, The City of the Strait (1939) ; L. E. Ward; 
Wellington (1929). (K. B.C S 

WELLS, CHARLES JEREMIAH (15002-1879), Enti 
poet whose Joseph and His Brethren was much admire 
Pre-Raphaelites and Swinburne, was born in London, s 
in-1800. At school at Edmonton he met R. H. Horne, who if 
couraged his poetic career, praising him in A New Spirit of He 
Age (1844), and Tom Keats, John Keats’s younger brother. 
became one of Keats's circle of literary friends until th i 
tion was broken by a cruel practical joke on Tom played b lady 
he wrote a series of letters to Tom purporting to be from à els 

s "vci A 
named Amena who had fallen violently in love with him. i 
may have meant only to amuse Tom; but he seemed to, pr als 
the justness of John Keats’ bitterness, for when he died, ^ 
said: “Half of my heart goes with him.” He practised 25 ê Sig 
tor in London from about 1820 to 1830, but gave up hi 
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ger from boredom and ill-health. He lived for a time in Wales, 
then in Broxbourne, Hertfordshire, In 1840 he left England for 
imper, Brittany, where he lectured in English; he finally set- 
in Marseilles. 
D first publication was Stories After Nature (1822), in the 
style of Boccaccio. They possess charm, but lack strength of 
structure, and ne at x pepe s land practically 
oticed until reprinted in y. W. J. Linton, who had earlier 
milshed Wells's story “Claribel” in The Illuminated Magazine 
(December 1845). The same critical apathy greeted Joseph and 
Hi Brethren (1823; title page 1824), published under the 
pseudonym H. L. Howard. Then Rossetti mentioned it enthusi- 
tically in a chapter: contributed to Gilchrist’s Life of Blake 
(1863); Swinburne praised it in The Fortnightly Review (Feb- 
mary 1875), and a revised version (1876) enjoyed an immense 
vogue among the Pre-Raphaelites and their followers. A long 
dramatic poem in the style of the Elizabethan dramatists, it has 
moments of genuine dramatic and poetic power, but these sink 
beneath a mmo ves imager and the strident blank verse 
thythms weary the modern reader. 

Wells appears to have been a pleasant, indolent extrovert, keenly 
devoted to hunting, and little concerned with fame. He burned a 
quantity of unpublished material on the death of his wife, in 
1874, He died in Marseilles on Feb. 17, 1879. 

See the reprint of Joseph and His Brethren (Worlds’ Classics Series, 
1908), containing essays by Swinburne and Watts-Dunton. 

(W.L. G. Ja; X.) 

WELLS, DAVID AMES (1828-1898), popular U.S. writer 
on natural science and economics, was born in Springfield, Mass., 
June 17, 1828. He graduated from Williams College, Williams- 
town, Mass., in 1847. In 1848 while working for the Springfield 
Republican he invented a folding device for use on power presses. 
Selling out his interest in this invention he went to study at the 
Lawrence Scientific School, Cambridge, Mass., where he was a 
Special student of Louis Agassiz and after his graduation in 1851 
oo From 1850 through 1866 he published with George 
liss The Annual of Scientific Discovery. A special partner in 
E Putnam and Co. (1857-58), he compiled The Science: of 

ommon Things (1857), and published -Wells's. Principles and Ap- 
plications of Chemistry (1858), and later Wells’s First Principles 
Brie asi ), and Wells’s Natural Philosophy (1863), the 

9! which went through 15 editions. 
His essay on the national debt, Our Burden and Our Strength, 
ihe di work on economics, did much to restore confidence in 
i ERN States’ ability to pay off the great debt incurred in 
d T. War, and prompted his appointment in 1865 as chairman 
i pona Revenue Commission, in which post he was largely 
base f tli creation of tbe. Euan m Sahe and laid 

ntific taxation in the Unit ates. 

EAE to the populists in the post-Civil War period he 

E vue advocate of conservative monetary policies. He was 
Bono his career a defender of the free-trade, laissez-faire 
inplicai More than his contemporaries, Wells appreciated the 
aterstic ot of the high rate of technological development char- 
Position y F Mis time. His emphasis on this factor led him to the 
Capacity t at economic distress was usually caused by.an excessive 
Among in Produce, He died in Norwich, Conn., on Nov. 5, 1898. 
hie Most important works are Reports of the Special 
ant Tamed of the Revenue (1866-69), which contained a bril- 
( ysis of indirect taxation; and Recent Economic Changes 

) aA the posthumous Theory and Practice of Taxation 

i tigate of which marked Wells as an bape os dt 
7 aN X. 

me ELLS, HENRY (1805-1878), pioneer U.S. expressman, 

time SÉ pnetiord, Vt., on Dec. 12, 1805. About 1841 he be- 

Years he ect "d Harnden's express at Albany, NY, Within is 

Sm 5 mee Livingston, Wells & Pomeroy's Bee pu e 

{or six cent, alo, with himself as messenger. He ‘carried letters 

expands Seed one-quarter of the government rate. His serv- 

EM New V. ; and with various partners he soon was operating 

leader in ork to St, Louis and to Bangor, Me. In 1850 he was a 

Merging several lines into the American Express company, 
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and was its head for 18 years. In 1852, with William Fargo (q.v.), 
he organized Wells, Fargo & Company to serve the California gold 
fields and the growing west. Surviving a great panic in 1855, 
Wells, Fargo grew rapidly. It furnished a mail, courier, and bank- 
ing service that came to include stagecoach lines from Sacramento 
to Salt Lake City, to Portland, Ore., and to many developing gold 
areas. In 1861 Wells and associates bought the famous pony ex- 
press and operated it as a Wells, Fargo enterprise in its closing 
months. In 1866 they added Ben Holladay's prairie and. Rocky 
mountain section to Wells, Fargo's overlandstagecoach mail service. 

In 1868 Wells founded Wells seminary, later Wells college for 
women, at Aurora, N.Y. He died in Glasgow, Scot., on Dec. 10, 
1878. (N.C. W.) 

WELLS, HERBERT GEORGE: (1866-1946), English 
novelist, journalist, sociologist and popular historian, a powerful 
influence in the movement which worked toward the breakdown 
of the rgth-century outlook in economics, moral and religious be- 
lief. He was born at Bromley, Kent, on Sept. 21, 1866, His 
father, Joseph Wells, was the proprietor of a small china shop, who 
for two seasons had played pro- 
fessional cricket, and his mother 
had been a lady's maid. Wells 
grew up. under the continual 
threat of poverty, and at the age 
of 14, after only the sketchiest 
education, he was apprenticed to 
a draper in Windsor, a position 
he liked so little that he ran away. 
Later he made several more false 
starts in life, as a chemist’s as- 
sistant, as a draper again and 
lastly as an usher at Midhurst 
Grammar school. There he first 
found opportunity to read, so that 
at 18 he won a scholarship to 
study biology atthe. Normal 
School of Science, South Ken- 
sington, London, where. Thomas 
Henry Huxley was one of his 
teachers. He graduated from 
London university in 1888. 

For several years he lived in considerable hardship, first as a 
student and then as a teacher of science, his financial worries being 
increased by ill-health and by his marriage (1891) to his cousin 
Isabel Mary Wells. This marriage was not successful and in 1894 
Wells joined Amy Catherine Robbins, who later became his second 
wife. Meanwhile, he had turned to, journalism and in 1895 
produced his first novel, The Time M. achine, a story of travel into 
the remote future. The novel was successful at once, and soon he 
began to produce a series of scientific romances which established 
him as a writer of startling originality. The Wonderful. Visit 
(1895), The Island of Doctor Moreau (1896), The Invisible Man 
(1897), The War of the Worlds (1898), The First Men in the Moon 
(1901) and The Food of the Gods (1904) followed, together with 
many short stories collected under such titles as The Stolen Bacilius 
(1895), The Plattner Story (1897) and Tales of Space and Time 
(1899). Inall these Wells showed an immense fecundity of ideas, 
a virtuosity of biological and astronomical fancy that passed far 
beyond the comparatively mechanical inventions of Jules Verne. 

Behind this virtuosity, moreover, lay a passionate concern. for 
man and society, and it was this concern, that eventually led him 
to abandon fantasy for the realistic comedy of lower middle-class 
life represented by Love and Mr. Lewisham (1900), Kipps (1905) 
and The History of Mr. Polly (1910). In these three novels, to- 
gether with Tono-Bungay (1909), Wells reached his highest 
achievement as a novelist, Here, drawing on memories of his early 
life, he was able to make himself the spokesman for the inarticulate 
and the frustrated, revealing with rare sympathy their aspirations 
and disappointments, their muddled tenderness and distorted 
dreams of beauty. Here, too, he made his liveliest and most per- 
suasive comment on the social predicament which was soon to be- 
come his main preoccupation. For belief in the biological theory 
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of the evolution of the species had led him to a vision of a society 
which was evolving, more or less inevitably, toward utopia—a con- 
ception presented in Anticipations (1901), Mankind in the Making 
(1903) and A Modern Utopia (1905). About this time, too, he be- 
came an active socialist, joining the Fabian society in 1903, though 
soon he began to criticize the methods of the Fabians and was led 
to present his own idea of socialism in such works'as New Worlds 
For Old (1908) and First and Last Things (1908; rev. 1917). 

From then onward, the pamphleteer and the novelist were in 
conflict in Wells, and only The History of Mr. Polly, considered 
by many to be his masterpiece, and the lighthearted Bealby (1915) 
can be considered primarily as fiction. The rest of his novels 
are mainly discussions or illustrations of various social and intel- 
lectual problems, presented, nevertheless, with enthusiasm, humour 
and flashes of his old skill in portraiture. Ann Veronica (1909), 
The New Machiavelli (1911), Marriage (1912), The Wife of Sir 
Isaac Harman (1914), The Research Magnificent (1915) and Joan 
and Peter (1918) all belong to this category, while Mr. Britling 
Sees It Through (1916), in spite of prejudice and shortsightedness, 
gives a brilliant picture of the English people during World War I. 
About this time Wells found himself turning to a belief in the 
transcendental—a belief which he afterward renounced. God: the 
Invisible King (1917) and a novel, The Soul of a Bishop (1917), 
are the chief productions of this phase, together with The Un- 
dying Fire (1919), a modernized version of the Book of Job. 

The war had shaken Wells’s faith in the inevitable progress of 
man and now, turning to his conception of the evolution of society, 
he put forth the proposition that man could progress only if he 
adapted himself to his changing environment. To help this adap- 
tation, he began his great work of popular education, of which the 
main productions were The Outline of History (1920; rev. 1931), 
The Science of Life (1931), written in collaboration with Julian 
Huxley and G. P. Wells, and The Work, Wealth and Happiness 
of Mankind (1932). At the same time, he continued to produce 
fiction in which, however, his imaginative gifts were almost en- 
tirely subordinated to argument. The World of William Clissold 
(1926) carried the “discussion novel" to its furthest possible de- 
velopment, being little more than a huge collection of the tenets 
and opinions of its unamiable central character. Indeed, during 
this period Wells's literary powers are to be seen less in his novels 
than in the reminiscences of Experiment in Autobiography (1934). 

In 1933 he published a novelized version of a film script, The 
Shape of Things to Come, which was a reversal to the utopianism 
of his earlier work, but, on the whole, his outlook grew less 
optimistic. Some of his later novels contained much that was 
bitterly satirical: Mr. Blettsworthy on Rampole Island (1928), for 
instance, and The Autocracy of Mr. Parham (1930). His Ex- 
periment in Autobiography appeared in 1934. In the succession 
of short novels and fables that appeared during the 1930s there was 
an increasingly pessimistic awareness of the tragic dangers of the 
future. The Croquet Player (1936), The Brothers (1938) and 
The Holy Terror (1939) are typical in various ways of this new 
development of Wells's thought. He was ill and aging and, with 
the outbreak of World War II, he lost all confidence in man. 
In The Outlook For Homo Sapiens (1942) and Mind at the End 
of Its Tether (1945) he depicted a bleak vision of a world in 
which nature had rejected man and was destroying him. He died 
on Aug. 13, 1946. 

In spite of the pessimism of his old age, Wells is remembered 
chiefly as the prophet of that period of optimism and experiment 
that preceded World War I. No other writer caught so vividly its 
energy, its adventurousness, its sense of release from the con- 
ventions of Victorian thought. His influence was enormous, both 
on his own generation and on that which followed. Few did more 
to incite revolt against Christian dogma or against the accepted 
codes of behaviour, especially in matters of sex, in which, both 
in his writings and in his personal life, he was a persistent advocate 
of an almost completely amoral freedom. In many matters Wells 
was hasty, ill-tempered and contradictory, yet he was undeviating 

and fearless in his fight for social equity, world peace and for what 
he considered to be the future good of mankind. 

As a creative writer his reputation rests on his scientific romances 
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and on the comic novels of his middle period. The first achieve 
near poetry which makes them part of the popular mythology i 
their age; the latter are among the finest contributions of the 10th 
century to the realist tradition of the English novel. Wells's stl 
lacked grace, his psychology lacked subtlety, but the best of his 
work has a vitality, a verve, an imaginative compulsion unsur- 
passed by any of his contemporaries. 

Bretiocrapuy.—G, West, H. G; Wells (1930); N. Nicholson, Hg 
Wells (1950) ; V. Brome, H. G. Wells (1951), Six Studies in Quarrdlis 
(1958); L. Edel and Gordon N. Ray (eds.), Henry James and H.G. 
Wells (1958) ; A. West (H. G. Wells's son), Principles and Persinin 

1958). Ne C. N) 
(WELLS, HORACE (1815-1848), U.S. dental surgeon anja 
pioneer in the use of anesthetics, was born at Hartford, Vt, o 
Jan. 21, 1815. He studied dentistry in Boston in 1834 and began 
practice in Hartford, Conn. In 1840 he expressed the idea that 
teeth might be extracted painlessly while patients were under the 
influence of nitrous oxide (“laughing gas’’)—a suggestion first 
made by Sir Humphry Davy in 1799. Wells tested the efficacy 
of the gas in this operation on his own person in 1844 and there 
after frequently used it in his practice. He also was associated 
with W. T. G. Morton (q.v.) in early experiments with ether, 
Wells was long thought to have been the first to use an anesthetic 
in any operation, but in this he was preceded by Crawford Long 
(q.v.). However, Wells deserves credit for an independent dis. 
covery and for publicizing its humane benefits. He died in New 
York City, on Jan, 24, 1848. 

See “Life and Letters of Horace Wells, Discoverer of Anesthesia,’ 
J. Am. Coll. Dentists, vol. 4, no. 2, pp. 81-210 (June 1944), 

WELLS, a city and municipal borough of Somerset, Eng, at 
the foot of the Mendip Hills, is 21 mi. (34 km.) S of Bristol by 
road. Pop. (1961) 6,715. The name derives from the many wells 
or springs rising near the cathedral. King Ine (688-726) built a 
church there and Wells became the seat of a bishopric when the 
ancient diocese of Sherborne was divided in 909. In 1088 the 
Norman Bishop John de Tours removed the see to Bath, A little 
more than a century later, however, a native of Wells, Jocelin, was 
elected bishop and returned to Wells, where he built the existing 
palace. Since 1242 the see has been known as that of Bath and 
Wells and is nearly conterminous with the county of Somerset. 
Bishop Burnell at the end of the 13th century added a chapel and 
very large banqueting hall (now in ruins) to the palace, and Bishop 
Ralph of Shrewsbury in the 14th century fortified it with mot, 
walls, and gatehouse and also lengthened the choir of the great 
church, The last great builder at Wells was Bishop Beckingtot 
who provided the several gatehouses in the wall around. the pre 
cincts. The city itself was never fortified, although it gained mu 
independence of the bishop in its first charter of 1201. 

Wells has an exceptional set of buildings ancillary to the cathe 
dral. As is the palace, the 15th-century deanery is complet 
while the archdeaconry, once occupied by Polydore Vergil, is ee 
used as a theological college (founded in 1841). In particular 
there is the unique College of Vicars Choral of the 14th century 
built, like many at the older universities, with chapel at onè an 
dining hall at the other, and living quarters in between. ^ 
joined to the cathedral by a bridge over the road. The dm 
lor's house forms the Wells Museum with an exceptional collect! 
of finds from the limestone caves of Mendip. 

The Market Place has on the north side a row of 12 shops, 
with Georgian fronts, built by Bishop Beckington, and 4 guil E 
assize hall of 1779 on the south. There is here a conduit of vat 
replacing a much older one, conveying water from the bis Hi 
well for the use of the citizens, The life of the latter formi 
centred near the large 15th-century parish church of St. Cu cies! 
at the other end of the town. Around it may be found an 
almshouses, guildhall, and jail. 

There are small industries such as printing, quar 
electrical equipment. "T 

The Cathedral Church of St. Andrew.—Most of the P^ 
building, consisting of a short choir of three bays, transept, 
about half the nave, was built by Bishop Reginald of Bath ted P 
end of the 12th century. It is the first building to be er 
the Early English style in England. Bishop Jocelin comple 
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nave and built the magnificent west front, with its screen holding an 
unrivaled collection of statuary of biblical and historical figures. 
At the end of the 13th century the polygonal chapter house was 
built to the north on an undercroft which had already, been laid 
out, This involved the erection of the staircase which is one of 
the features of the cathedral. There followed the Lady Chapel at 
the extreme east end, The choir was then doubled in length and 
provided with transepts, to join up with this new building. A 
feature of the interior of the choir is the set,of tombs of the Saxon 
bishops which, though all made about 1250, contain the bones of 
fs bishops in leaden caskets, About 1320 the central tower was 
0 raised on what must have been an Early English stump which 
started to collapse in 1340 owing to the damp nature of the site. 
To stop the collapse great inverted arches were made at the cross- 
'M, and these are a unique feature of the cathedral. There is 
much notable 14th-century glass at the east end of the church, in 
Minus the Jesse window of the choir, The cloisters were built 
th Various dates between 1425 and 1500 around what is now called 
* Palm Churchyard which was the burial place of the canons. 
E the eastern and older range runs the library, still containing 
a ments and books dating back to Saxon days. The: western 
8e has above it the Song School now used for other purposes. 
WEL Gap 
Trau S, a town of Oberösterreich (Upper Austria), lies on the 
h River at the foothills of the Alps. Pop. (1961) 41,060. It 
i & known for its agricultural fair and folk festivals, held every 
(1376) at in autumn. The town square, with the Lederer Tower 
T at its west end, is one of the most picturesque in Austria. 
En hall was remodeled in Baroque style in 1748. In the 
peral castle the emperor Maximilian I died in 1519. 
ass aa ibus parish church has splendid 14th-century stained- 
| Principal um Wels is a railway junction and also lies on the 
eui, deral highway. | The main industries are manufacture 
5 a ag agricultural machinery. 
Ovilava € has been occupied for 4,000 years. The Roman town, 
| Consider, us capital of the province of Noricum. Wels: grew to 
* able importance in the Middle Ages, when it was the 
WELsn town of Upper Austria, (Ka. R.) 
WLan LANGUAGE: see CELTIC LANGUAGES, | 
ingly su H LAWS. The native law of Wales, though increas- 
eye eded by English law after the 13th century, has been 
iety in lawbooks which are important documents of medieval 
| 55 well as of Welsh prose. 
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‘The traditional name of this law is Cyfraith Hywel, the “law of 
Howel.” There is no contemporary evidence for the representa- 
tive assembly which Howel the Good (q.v.; d. A.D, 950), “king of 
all Wales,” is said by the law manuscripts to have convened to 
revise the law; but Howel must certainly have been responsible 
for some consolidation of the law. . This is indicated by the tradi- 
tional name, by Howel's epithet, by the way in which the same law 
is regarded as applicable throughout Wales, and above all by the 
contrast with Irish law, which is preserved in a large number of 
more or less independent tracts, whereas the Welsh lawbooks seem 
to look back to a general coordinated statement of the whole law. 

No manuscript of the Welsh laws now extant dates from the age 
of Howel. The oldest is the Latin Peniarth 28 (c. 1200; National 
Library of Wales); about a dozen Welsh manuscripts date from 
the 13th or early 14th century. The language of the manuscripts 
indicates that Welsh was used in earlier centuries, and in the Latin 
manuscripts most of the technical terms, and even whole phrases, 
are left in Welsh. 

The Welsh lawbooks, though also used in teaching, are compila- 
tions made by practising lawyers. A few seem to be casual collec- 
tions of miscellaneous material, but,most purport to give a com- 
plete statement of the law. These “complete” manuscripts fall 
into three groups, called by Aneurin Owen (in the Record Com- 
mission’s edition of the Law [1841]) the Venedotian, Dimetian, 
and Gwentian Codes (after the states of Gwynedd, Dyfed, and 
Gwent), names now criticized as misleading, both because the 
books are not so much authoritative codes as digests, in which 
the material has often been modified, and because their differences 
reflect not so much local differences as different stages of develop- 
ment. Hence most students now prefer the names Book. of 
Iorwerth, Book of Blegywryd, and Book of Cyfnerth respectively 
to those used by Owen. 

The oldest manuscripts are of the Book of Iorwerth, but the 
Book of Cyfnerth (which is attributed to Morgenau and his son 
Cyfnerth, members of the most famous family of lawyers in 
Gwynedd) reflects the earliest stage of development; the Book of 
Blegywryd resembles that of Cyfnerth but shows strong ecclesias- 
tical influence, and has now been shown to be a translation from a 
Latin compilation which can be compared with the so-called Leges 
Henrici Primi (of the beginning of the 12th century) in England. 
All-Welsh lawbooks seem to have circulated freely throughout 
Wales: the earlier forms are represented by southern manuscripts 
because political conditions in Gwynedd favoured the development 
in the 13th century of the more advanced Book which superseded 
them and owes much of its form to Iorwerth ap Madog, a great- 
nephew of Morgenau. Y 

Any medieval Welsh lawbook contains several strata, some pro- 
visions being already obsolete when. it was written, others tradi- 
tional material which was still living law, and others more or 
less recent innovations. Thus in the Book of Iorwerth most of the 
opening section on the Court (which gives more prominence to 
the officers of the chase who were so significant in the heroic age 
than to the administrative officers who in fact guarded royal 
interests) was obsolete in the 13th century. In the land law, 
however, a detailed account of the procedure for claiming land 
shows that what had been a nonjudicial mode of taking possession 
of land had been transformed into a possessory action comparable 
to the assize of novel disseisin in England. Finally, in the last 
sections of the book, there is a very practical statement of the 
rules for compensation for cattle trespass and for the contract of 
joint plowing, whose importance increased greatly in the 13th 


century. 

Brsriocrapuy.—A. Owen (ed.), Ancient Laws and Institutes of 
Wales (1841); T. P. Ellis, Welsh Tribal Law and Custom in the Mid- 
dle Ages (1926) ; J. G. Edwards, Hywel Dda and the Welsh Lawbooks 
(1929); The Hywel Dda Millenary Volume, Aberystwyth Studies, 
vol. x (1928); T. Jones Pierce, "The Laws of Wales: the Kindred 
and the Blood-Feud," University of Birmingham Historical Journal, 
vol. iii, mo. 2, pp. 119 ff. (1952); Melville Richards, The Laws of 
Hywel Dda (1954); full bibliography in-H. D. Emanuel, "Studies in 
the Welsh Laws," in Celtic Studies in Wales (1963). (D. Je.) 


WELSH LITERATURE. By Welsh literature is meant 
literature composed in the Welsh language. No account is here 
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given of literature composed by Welshmen in English. Welsh 
literature properly so called extends in an unbroken tradition from 
about the middle of the 6th century to the present day. 

The Cynfeirdd or Early Poets (c. 550-c. 1100).—With the 
exception of two or three short pieces, all pre-Norman poetry has 
survived only in manuscripts written in the 12th, 13th, 14th, and 
15th centuries—The Black Book of Carmarthen (c. 1170-1230), 
The Book of Aneirin (c. 1250), The Book of Taliesin (c. 1275), 
and The Red Book of Hergest (c. 1375-1425 )—and in a few others 
of even later date. Although their date is uncertain, it is clear that 
many of the poems are very much older than the manuscripts in 
which they have survived. 

Welsh had developed as a new analytic language from the older 
synthetic Brythonic by the middle of the 6th century (see CELTIC 
Lancuaces: (Welsh). A note in the additamenta to the Historia 
Brittonum attributed to Nennius, a disciple of Elfodd (Elvodogus; 
d. 809), states that the poets Blwchfardd, Cian, Talhaern Tad 
Awen (the "father of the muse"), Taliesin, and Neirin (later Anei- 
rin) composed poetry in ^Welsh" at a time roughly contemporary 
with Ida (reigned 547—559), son of Eobba, the first king of Berni- 
cia, The first three are mere names, but The Book of Taliesin and 
The Book of Aneirin contain collections of verse which purport to 
be the works of Taliesin and Aneirin. All the poems in the former 
manuscript cannot be the work of the historical 6th-century 
Taliesin, but about a dozen of them appear to be authentic. In 
these, which may be described as heroic odes or lays, the poet 
praises the warlike deeds and generosity of his lord Urien of 
Rheged (the modern shires of Wigtown and Kirkcudbright in 
south Scotland) and moans the loss of Owein, son of Urien. The 
Book of Aneirin, on the other hand, contains a long poem called 
Y Gododdin, claimed to be the work of Aneirin. The extant text 
is very corrupt and contains many later interpolations, but the 
nucleus of it appears to have been composed (probably in Cum- 
brian, a Brythonic dialect very close to Welsh) by Aneirin toward 
the close of the 6th century. It consists of series of verses, gen- 
erally one for each hero, often linked together by the same initial 
phrase or line, and commemorates the ill-starred expedition of the 
war-band of 300 men sent by their lord Mynyddawg Mwynfawr 
of Caereidyn (near Edinburgh) to recapture the old Roman 
stronghold of Catraeth (Catterick in Yorkshire) from the Saxons 
of Deira or to hold it against them. The background, inspiration, 
and social conventions of the poems of Taliesin and Aneirin are 
typically heroic, the language is direct and simple, and the expres- 
sion terse and vigorous. Among other technical adornments, much 
use is made of alliteration and internal rhyme, which, used in 
combination, gradually developed by the 13th century into the 
intricate system of consonantal correspondences and internal 
thyme called cynghanedd (q.v.). The later development of Welsh 
poetry owes much in form and matter to the continuance of the 
heroic mode of life, and to the pattern set by the works of Taliesin 
and Aneirin and those of other bards whose compositions have 
disappeared. It is known from Gildas that Maelgwn Gwynedd 
(d. c. 547), in northwest Wales, had court poets, but not a line of 
their compositions survives. 

The connection between the Britons of Wales and those of North 
Britain, weakened by the Battle of Chester in c. 615, was broken 
when Penda, with his British allies, was defeated in 654 or 655 by 
Oswiu (Oswin), king of Northumbria. Although Welsh survived 
as a spoken language for two or three centuries in North Britain, 
and some interpolations in the text of Y Gododdin—in particular 
a stanza which refers to the death of Domnall Brecc in 642—show 
that the heroic tradition of eulogy and elegy was continued there, 
subsequent literary compositions in that region have disappeared. 
Early heroic poetry in Wales proper is first exemplified by a short 
poem, possibly composed by Taliesin, in The Book of Taliesin in 
praise of Cynan Garwyn of Powys, whose son Selyf was slain in 
the Battle of Chester. This poem strikes a note which remained 
constant in all Welsh eulogies and elegies down to the fall of the 
Welsh bardic system: Cynan is the bravest in the field, the most 

generous in his home, all others are thrall to him and sing his 
praises. 
The period between the 7th and 10th centuries is represented 
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by a few scattered poems, most of them in the heroic tradition 
Of poets there are references to Morfran, Meugan, Arofan (bard tg 
Selyf ap Cynan), and Afan Ferddig, whose patron Cadwallon 
Cadfan was killed in the Battle of Hexham against Oswald of 
Bernicia in 633, The few authentic poems still extant include 
“The Eulogy of Cadwallon” (? by Afan Ferddig), “The El 
on Cynddylan ap Cyndrwyn” of Powys in the first half of thy 
7th century, and, less heroic in note and more peaceful in atmo, 
sphere, “The Eulogy of Tenby,” by an unknown South Wales poet 
toward the end of the 9th century. Early vaticinatory poetry is 
represented by “The Great Prophecy of Britain,” a stirring appeal 
c. 930 to the Welsh to unite with the Britons of the north, the 
Irish, the Norse of Dublin, the Cornish, and the Bretons to oppose 
the Saxons and to refuse the unjust demands of their “great king” 
probably Aethelstan of Wessex. Poetry outside the main bardi 
tradition is seen in nine englynion (stanzas of three or four lines) 
praising God; three englynion which are a monologue or part of a 
dialogue from a lost saga; a dialogue partly vaticinatory between 
Myrddin and Taliesin, c. 1050-1100; and “The Song of the Wind 
a riddle poem which contains the germ of the later convention 
known as dyfaliad, or comparison. 

The poems associated with the name Llywarch Hen were once 
regarded as the work of the 6th-century leader of that name, It 
is clear, however, that they are the verse remains of at least two 
literary sagas composed toward the middle of the 9th century by 
an unknown but highly gifted storyteller of Powys, whose basit 
material was the traditions which had gathered around the histori- 
cal Llywarch and Heledd, sister to Cynddylan ap Cyndrwyn, I 
these sagas prose was used for narrative and description, and verse 
for dialogue and soliloquy. The prose has been lost, and what the 
sagas were in their complete form can only be guessed from hints 
and references in the verse passages, The metrical form is the 
englyn, embellished by alliteration, internal rhyme, and incipient 
cynghanedd. The background is the heroic struggle of the Welsh 
of Powys against the Mercians, but the mode is elegiac: Llywarth 
bemoans the loss of his 24 sons fallen in defense of their land, and 
as he wanders lonely and poor he grieves at the desolation wrought 
by the enemy; Heledd bewails the death of Cynddylan and het 
other brothers, and laments the passing of the glory which wis 
once the pride of her and her family, The storyteller's mood and 
that of his people is relentlessly conveyed in stanzas of a haunting 
sadness and charm, rendered all the more effective by an extraor 
dinary economy of words coupled with the device of incremen: 
tal repetition. Both Llywarch and Heledd are portrayed as tragic, 
ill-starred figures (diriaid) who envy the different fate of thot 
born to a fortunate destiny (dedwydd), and now in their pre 
they call to mind the baneful pride (traka) in word or deed whid 
brought them to their low estate. The sheer poetry and artistit 
finish of these verses make regretful the loss of scores of p 
sagas referred to in the Triads, the “Stanzas of the Graves, an 
elsewhere, although they may never have received the consummate 
literary treatment which those of Llywarch and Heledd red? 

There are other fragments, inferior as poetry, which were He 
inally soliloquies or parts of dialogue in sagas. Such are the 
logues between Arthur and the porter Glewlwyd Mighygrti 
between Taliesin and Ugnach, between Gwyn ap Nudd Y 
Gwyddneu Garanhir; the monologue of Ysgolan the Cleric; 5 
verses praising Gereint son of Erbin (the Erec of medieval if 
mance); and the tantalizing fragment of what appears t0 be 
early native version of the Trystan and Esyllt (Tristan jak 
Iseult; see TRISTAN) story. All these are found in The br 
Book of Carmarthen. Other groups of verses in the same má y 
script show that there once existed in literary form a legen the 
Myrddin Wyllt, the wild man of the woods who went mad a i 
sight of a battle, a legend associated with Suibne Geilt in Ir i id 
and with Lailoken in Scotland. This Myrddin (later better nd 
as Merlin; g.v.) had the gift of prophecy, and so “prophecies n 
the event” came to be attributed to him. The historical uU 
Taliesin also became the central figure in a folk tale whit "m 
given literary form in the 9th or 10th century, but WB. 
survived only in certain monologues spoken by some of the ied 
acters and preserved in The Book of Taliesin, and in a mo 
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md debased 16th-century text called Hanes -Taliesin (“The 
Story of Taliesin”). As portrayed in the monologues Taliesin is 
the young bardic prodigy who surpasses everyone in his knowledge 
ofthe past, present, and future. Hence he too, like Myrddin, came 
to be regarded as a prophet, and many vaticinations were attrib- 
uted to him. £27 whe i 

Nature, a source of similes in the heroic poetry and of symbol- 
jm in the verse remains of the sagas, was sometimes a subject of 
song in its own right. Generally, the treatment of the subject is 
remarkable for its sensitive objectivity, its awareness of form, 
colour, and sound, and its concise, often epigrammatic, expression. 
Tn mood, matter, and form (that of the englyn) it often overlaps 
with gnomic poetry, which consists of versified sententious sayings 
about man and nature. Most of the gnomic and nature poetry was 

probably produced in the 10th and 11th centuries by poets other 
than the professional bards. Toward the end of the pre-Norman 
period we have a few poems on religious and biblical subjects— 
“The Day of Judgment,” “The Plagues of Egypt,” “The Rod 
of Moses,” “The Miraculous Harvest,” and “The Dialogue Be- 
tween the Body and the Soul"—and others which show acquaint- 
ance with non-native legends such as those of Hercules and Alexan- 
der and that.of the Irish Corroi Mac Dairi. They may be the 
work of inmates of the old Celtic monastic institutions. 

Most of this early heritage of song—heroic, vaticinatory, nature, 
gomic, and religious—was developed by the medieval gogynfeirdd. 
Saga poetry gradually died out, for prose became the recognized 
medium for storytelling. 

The Gogynfeirdd or Poets of the Princes (c. 1100-e. 1350). 
—With the consolidation of the principality of Gwynedd under 
Gruffudd ap Cynan (1054-1137) and his descendants, a new song 
suddenly appeared in that province. It.is certain, however, that 
the poems of the first bards of this period are the culmination of 
long ages of literary activity of which there is no full record. 
The court poetry of the gogynfeirdd was the direct and inevitable 
Bret iol the work of the early poets (cynfeirdd) of North 

ain and Wales. ; 

The Bardic System.—The bards were. divided into grades, the 
Upper grade or pencerdd ("chief of song”) being a high officer of 
ont, whose duty it was to sing the praises of his lord and 
V amily, and of God and the saints. He was forbidden to sing 
E: and nature, and his field of song was mapped out and pre- 
E 3 Under him came the bardd teulu (“the bard of the-king’s 
ii dem ) who did for the king's household what the pencerdd 

or the king himself. He also was restricted as to subject, but 
vi sing of love and nature, and such songs as would please 
E m but be distasteful to the virile warriors. Last of all 
ito] "d kinds of cerddorion (*minstrels") who might be per- 
tile saad and satire, and who told the cyfarwyddyd or oral 

a veuentually developed into the Mabinogion (q.v.). 

- dmi. S this classification, which is somewhat analogous to à 
Mee division in Ireland, cuts another, based on an entirely 
i Pepe the grading of the bards according to degrees 

Tot of aes This classification was educational, and lay at the 

temained HO in Wales. It was this latter classification pio 

feature, th ales after the loss of its independence; its essenti 
hoder a relation of disciple and teacher, persisting almost to 
diteddfoa $a In the time of Henry IV it led to the holdingok an 
icy and T aetsion of the bards) to conien MEA ael aoe 
ling ae event the lower orders from floo : E es 

he of ty © mere mendicancy. (See also Barb; EISTEDDFOD. 
paral natural results of a bardic system of this type di 
Em fied conservatism in literature. Most of the 13 i 
Ba ji $ used a conventional diction which was consciously 
ihly be is vocabulary, grammar, and idiom. It could not pos- 
cluded the lerstood by any but those classes whose education 1n- 
by Which py of poetry. This archaism. was one of the men 
plane PM produced that "'exquisiteness," the aim of all bard- 

Mistry th n-Celtic critics often find it hard to appreciate an 

om, © Methods of which differ so widely from those of their 


aes 
ae often went by families, and the first names of the new 
te those of Meilyr, his son Gwalchmai, and his grandson 
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Meilyr ap Gwalchmai, who were attached to the court of Gwynedd 
at Aberffraw. Gwalchmai (fl. 1130-80) left on record his Gorkof- 
edd (“Boasting”), a kind of spring song. In his “Praise of Owein” 
he displays one characteristic of all the gogynfeirdd, description 
of water, whether of river or sea, Nearly all the great poets of 
this period get their finest effects when they picture the waves 
red with the blood of their enemies, The traditional master of 
the archaic was Cynddelw Bryddyd Mawr (“The Great Poet”; fl. 
c. 1155-1200), the court bard of the prince of Powys. 

The official bards of this period all used the same material 
and used it in the same way. Song and its modes were prescribed 
for them, and to go beyond the stated limits was to be unbardic. 
The poetry of the bardic tradition was not measured by the depth 
and extension of its thought but by its exquisiteness. Its value 
was ornamental, and to be in a position to judge Cynddelw and 
his contemporaries one must think of a culture that sought not to 
interpret life but to adorn it, Two poet-princes, Owein Cyfeiliog 
of Powys (c. 1140-1197) and Hywel ab Owein of Gwynedd (d. 
1170), stand out in clear distinction from the contemporary bards. 
Cyfeiliog’s most famous work is the Hirlas (“The Long Gray 
Drinking Horn"), in which he describes, with many echoes of the 
Gododdin, his warriors making merry over the mead after a vic- 
torious raid. Hywel ab Owein's departure from convention is 
even more striking; for the first time in Welsh literature appears 
the love of country. He loved beauty, in the modern sense; land 
and sea and women and the Welsh speech spoken in cultured ac- 
cents by his lady all awoke in him the emotion of awe and wonder, 
and he unifies in his own experience all these beautiful things. 
The gogynfeirdd alternated throughout this period between 
marwnad (“elegy”) and moliant (“eulogy”) until the time when 
the English conquest of Wales removed from Welsh life the oc- 
casion of both... The period ends with the most famous of all the 
Welsh marwnadau, sung by Gruffudd ab yr Ynad Coch, after the 
death in 1282 of Llywelyn (Llewelyn) ap Gruffydd, the last prince 
of Wales. 

The religious verse of the gogynfeirdd, comparatively small in 
bulk, is on the whole simpler in style than the eulogies and elegies. 
A set type of ode is the marwysgafn (“deathbed song”), in which 
the poet, sensing the approach of death, confesses his sins and 
prays for forgiveness. Other religious poems are in praise of God 
and the Trinity, to saints, on the torments of hell, and on the birth 
of Christ. ‘They illustrate the gradual widening of the bardic 
horizon, but there is not much sacrifice of conservatism in diction. 

The Later Gogynfeirdd.—With the princes and their pageantry, 
there passed away the older modes and conventions of Welsh 
poetry. The audience that could once accept and understand the 
intricate and involved awdl (a long stanza with a single rhyme 
throughout) of the old period could no longer find the means to 
educate themselves for the understanding of it. The old metres 
still remained, but the language became simpler. The poetical 
conventions which governed the old poetry having been thus in 
part relinquished, it was necessary to invent a new presentation 
of poetry, which contained some element that could be regarded 
as a substitute for them. The poets who sang in the years be- 
tween the English conquest (1282) and Dafydd ap Gwilym (fl. c. 
1340-70) seem either to have returned to an earlier poetic fashion 
or to have been influenced by new ideas from other lands. The 
probability is that both suppositions are true; that is to say, the 
poets of the bardd teulu class, whose work has not been preserved, 
were greatly influenced in the 1ith century by other trends in 
poetry, but this influence did not penetrate into the work of the 
penceirddiaid until the loss of Welsh independence had made them 
more directly dependent on what (to use an anachronism) might 
be called middle-class opinion. 

Whereas in the early period exquisiteness was sought in archaic 
precision and in the suggestion of older modes, the new poets em- 
ployed colour and form to an extent hitherto unknown in Welsh 
poetry and unparalleled in later times. Dress, jewels, armour, a 
lady’s hair and cheeks, her form and gestures, even her silences 
are amply and precisely described in poetic words. The famous 
names in this period are those of Gruffudd ap Maredudd (fl. 1352- 
82), Gruffudd ap Dafydd (8. c. 1380), and Casnodyn (fi. 1320-40). 


404. 

Early and Medieval Prose (c. 900-c. 1500) .— The earliest ex- 
amples of Welsh prose are of a utilitarian nature: notes and glosses 
on Latin texts dealing with weights and measures, a record of an 
agreement made concerning the ownership of a piece of land, and 
lists of dues to be paid to a church of St. Teilo's. A more substan- 
tial text is the 10th-century Computus Fragment of 24 lines which 
contains an incomplete commentary on a problem of astronomy. 
Their latinized vocabulary and syntax point to an ecclesiastical or 
monastic origin. Shortly before the middle of the 10th century 
Howel (Hywel) Dda (d. 950), according to the tradition recorded 
in the medieval law books, had the Welsh laws codified. The oldest 
extant version is in Latin, but the 
Welsh version in The Black Book 
of Chirk (c. 1200) derives from 
an earlier exemplar. It is diff- 
cult to assess how close this ver- 
Sion may be to the original codifi- 
cation. However, in the legal 
texts prose of a high order is used 
to describe, to define, and to ex- 
press distinctions in the organiza- 
tion of a complex society. Al- 
though there is no conscious 
effort at literary effect, there is a 
wealth of legal and technical | 
terms, some of native and others 
of Latin origin, anda clarity of ex- 
pression, even in texts which are 
translations from Latin originals. | 

The merits of the legal texts 
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prepare one for the more con- 
scious literary use of prose by 
the storytellers (cyfarwyddiaid) 
whose craft must be at least as old 
as that of the poets. They recited 
for entertainment oral tales of 
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which the underlying material was 
a medley of mythology in decline, folklore and heroic, pseudo- 
historical, and etiological elements. Some of these tales were 
recorded in writing, whether by the cyfarwyddiaid or by others 
is not known, The most famous collection is that called the 
Mabinogion (q.v.), preserved in The White Book of Rhydderch (c. 
1300-25) and The Red Book of Hergest (c. 1375-1425). The 
word Mabinogion derives from a scribal error and is a meaningless, 
but convenient, title for the collection of 11 tales, all anonymous, 
which range in date from the second half of the 11th century to the 
close of the 13th. These tales, it must be emphasized, are con- 
scious literary compositions, based on older oral material, and not 
mechanical reproductions of the cyfarwydd’s stock in trade, The 
greatest as literature are the four related stories “The Four 
Branches of the Mabinogi,” composed in the second half of the 
11th century by an unknown writer from Dyfed, a fine artist in the 
use of description and dialogue, in the delineation of character, and 
in investing incidents with a pathos and imagination which often 
transcend place and time, The author of “Culhwch and Olwen” 
(c. 1100), using basic material of the same kind as that which 
underlies the “Four Branches,” appears to have kept closer to the 
oral cyfarwyddyd. He is less serious and on a lower artistic level. 
His delight in style for its own sake and his fondness for bravura 
and grotesque elements, together with his tendency to overcompli- 
cate the story, prepare one for the later decadent areithiau 
"rhetorics" which are in part obvious parodies of the Mabinogion. 
“The Dream of Rhonabwy,” composed in Powys late in the 13th 
century, forms an artistic whole, but again the style is consciously 
ornate and full of studied contrasts, and the action tends to be- 
come lost in the long and involved descriptions. It is significant 
that the colophon states that the story could not be told “without 
a book.” Three of the Mabinogion tales, “Owein and Luned” 
(or “The Lady of the Fountain"), “Geraint and Enid,” and “Pere- 
dur son of Efrawg,” represent the transition from the purely native 
tales to those composed under Norman influence. The basic ma- 
terial of all three is largely native, but there is French influence 
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in certain place and personal names, social conventions, and atm | 
sphere. These tales correspond to the Y vain, Erec, and Percerg) 
of Chrétien de Troyes (q.v.), and the exact relationship between 
the Welsh and French texts has long been a subject of debate, 
The weight of evidence shows that Chrétien’s French versions and 
the Welsh tales derive independently from earlier lost French 
prose versions, which were adaptations (possibly the work of 
Normanized Welsh or Breton conteurs) of preexisting Welsh or 
stories. Artistically these romances with their extreme sophisti- 
cation and dreary longueurs show a decline from the native tales 
with their directness, restraint, and disciplined selection of m. 
terial. (See also ARTHURIAN LEGEND; RoMANCE.) 

Many translations from Latin and French played a part in the 
evolution of a prose which could express aspects of human thought 
and activities not often touched upon in the tales. Most of the 
translators are unknown by name, but they were probably monks 
and parish priests. Whether the medium of the original was prose 
or verse, the Welsh version is invariably in prose. Of the terts 
translated from Latin the following deserve mention: Delw y Byt 
(from the /mago Mundi of Honorius Augustodunensis); many 
lives of saints; Gweledigaeth Bawl Abostol (the Visio Sanci 
Pauli); Adrian ac Ipotis (from the Disputatio Hadriani Impe. 
toris et Epicteti), Cynghoreu Catwn (the Disticha Catonis), Y 
Bibyl Ynghymraec (the Promptuarium Bibliae) , three independent 
versions of Dares Phrygius, several versions of Geoffrey of Mon 
mouth’s Historia regum Britanniae, and three of the lost original 
Latin of "The Chronicle of the Princes of Wales"; and Hyslory 
Grufiydd ap Cynan (its Latin original has disappeared). A Welsh 
version of the Seven Wise Masters is a free retelling of the story 
rather than a close translation of any text. The translations from 
French, which are fewer in number, include: versions of the 
Chanson de Roland; the Chanson d'Otinel; the Gestes and the 
Pélerinage of Charlemagne; and of the Queste del Saint Graal and 
Perlesvaus, which form parts I and II of Y Seint Greal. Most of 
these translations were produced in the 13th and 14th centuries 
Their prose is to a large extent experimental and influenced in 
varying degrees by the language and style of their originals, bil 
at its best, as in Y Seint Greal and Seith Doethon Rufein, itis 
a not unworthy development of the prose of the law tracts 
native tales. Toward the end of the medieval period a few trans- 
lations of religious, moralistic, and allegorical texts from English 
appeared, some of them based on early printed books, Thes 
were produced mainly in south Wales. d 

In summary, the development of medieval prose was hampe! 
by a lack of alliance between the heirs of the Welsh literary tt 
dition and those who cultivated the wider learning and culture % 
western Europe. The inspiration for the fashioning of a new pros 
able to express all facets of human thought and activities, ans 
toward the middle of the 16th century from the joint uphe 
of the Renaissance and the Protestant Reformation. As Wi il 
seen, it was the humanists, Protestant and Catholic, who laid 
foundations of modern Welsh prose. 

The Golden Age of the Cywydd, 1350-1450.—The enge 
of Wales by Edward I did not put an end to the poetry assoc! 
with the royal courts of Gwynedd and Powys. Its effect wal 
transfer its patronage from the prince to the uchelwyr (the Tan 
aristocrats), and to diminish its prestige. Henceforth there 
to be no legal recognition of the pencerdd and his particu ir 
partment of song at the expense of the bardd teulu. The ‘te 
ished prestige of the bards formerly associated with the ni 
princes gave an opportunity to the lower orders whose ea 
not hitherto been regarded as meriting preservation by the si 
ists. Indeed, in south Wales, where the Normans had been ai 
lished for a whole century before the conquest of Gwyn ies 
1282, the old song was gradually dying out, and the lower 
in the south were becoming more and more vocal. dd wet 

While Gruffudd ap Maredudd and Casnodyn in Gwyné d 
still, though in a simpler form, following old conventions 7. 
gwawd, the pencerdd’s song, the unknown bards of soul gm 
were developing an entirely new literature of which ther 
trace in the manuscripts before the work of Dafydd ap in 
(8. c. 1340-70; g.v.), who, like his contemporary Chauct 
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gund, may be regarded in his own land as the father of modern 


pid ap Gwilym.—In his first period Dafydd wrote according 
tn two entirely distinct traditions. His awdlau to his patrons, his 
ade Llywelyn and Ifor Hael, follow the strictest conventions of 
ihe later gogynfeirdd ; he sang these as a pencerdd. At the same 
lime, he produced a large body of poetry in what must be regarded 
as the tradition of the bardd teulu. These are cywyddau and one 
troethawal. The cywyddau are in couplets of seven syllables, one 
thyme accented and the other unaccented, The traethawdl is also 
in couplets of seven syllables, but without either regular cyngha- 


mdd or a pattern of rhyme accentuation.: From the fact that his. 


cywyddaw are the earliest known, and that his name was always 
associated with the cywydd by his contemporaries, he came to be 
regarded as the inventor of the cywydd, There is, however, ample 
reason to suppose that Dafydd’s work was only the culmination of 
along process of development among the, beirdd teulu in a part of 
Wales which, both politically and socially, had been for a century 
tut off from the main tradition of Welsh poetry. 
Dafydd’s important advance was in diction. In his cywyddau 
e discarded the old archaisms and wrote in a simpler language 
to. the educated Welshmen of his own time. His successors fol- 
lowed his lead, and the old diction fell out of use. He thus estab- 
ished the standards of modern Welsh. i 
The substance of his poetry was also new. Up to his time, the 
ards were confined by regulation to a few. well-defined subjects. 
Dafydd, however, listened to the songs which were then delighting 
the ordinary educated men elsewhere in Europe, and he reproduced 
them in his cywyddau. The chief influences on his work were the 
songs of the clerici vagantes (or wandering minstrels) and of the 
trouvères of France. The Roman de la Rose (q.v.) is thought to 
have been the direct source of some of his themes. Besides. this, a 
large part of his poetry is derived from the wandering minstrels’ 
popular songs in Latin, French, and possibly in English, He has 
heen hailed, without much discrimination, as the greatest of love 
poets, but of love poetry as such, he wrote very little, Love is a 
peg on which he hangs his exquisite nature poems, and it is in these 
that one finds his greatest achievement, In his nature poems he 
jme use of two conventions, that of the llatai or love messenger 
NA used by Llywarch ap Llywelyn, known as Prydydd y 
och, f, 1173-1220) and that of the dyfaliad or descriptive poem. 
pipet of the poem is generally a conventional statement of 
Du D à lady, the second a short address to a bird ora fish or 
i. 5 eature, such as the cloud or the wave, praying it to take 
tinue ie the lady; the third and main portion is a minute de- 
mum à the messenger, To Dafydd nature was purely ex- 
ir and it had no mystical significance. But his treatment 
ested it with a new wonder. 
mae ap Gwilym’s Contemporaries —Dafydd’s influence was 
the, not only was the cywydd established as the leading form, 
dry. One subjects came to be recognized as themes fit for 
Ii) ne of his oldest contemporaries, Gruffudd ab Adda (d. 
Maypole HE à cywydd "to a birch tree that. had been made into a 
e directi lanidloes,” which goes much further than Dafydd in 
ction of the modern conception of nature. Iolo Goch (c. 
man”) Rint wrote a fine cywydd to the llafurwr ("husband- 
br Beas shows traces of contemporary English ideas as seen, 
(ài 5 in Piers Plowman. Llywelyn Goch Amheurug Hen 
tradition a erate some of his earlier poems in the gogynfeirdd 
r »Dut his “Elegy to Lleucu Llwyd,” his best-known work, is 
Of the dig, d. combines with striking success the Welsh tradition 
Fa cma the imported form of the serenade. Other poets 
Dityda a Ca pqrary with Dafydd were Gruffudd Llwyd ap 
Glendower Ri O34410), who sang two superb cywyddau to Owen 
Bus for hs 1; Ys Goch Eryri (c. 1365-c. 1448), who is chiefly fa- 
Cent, and EAE quarrel on the nature of true poetry with Sión 
Doyda whi pem ap y Moel (d. 1440), who is author of a 
Mefe uc! gives a spirited description of a battle in which the 
M30) to Wi € most elusive figure in this period is Siôn Cent (d. c. 
Politica] Son; om are attributed a number of cywyddau brud eur 
Similar in Bey in the form of prophecies, and cywyddau'r byd, 
Very respect to the poems du temps jadis (of olden 
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days), so popular in every country in Europe at the beginning 
of the 14th century and exemplified in the works of Francois Vil- 
lon, William Dunbar, Michel Menot, and Gómez Manrique. It is 
probable that these poems are by many hands, but the dominant 
thought of them all is so characteristic that they were attributed 
to the traditional name of Sión Cent. 

Dafydd ap Gwilym’s Successors.—With the dawn of the 15th 
century the cywydd entered a new period. The poets purified the 
cywydd from the last traces of the old convention. 

Dafydd Nanmor (c. 1420-c. 1490) in treatment of his subject 
and in imagination is inferior to most of Dafydd's contemporaries, 
but in his mastery of the cywydd form he had no equal. His’ 
poem “Llio’s Hair” and his *Maiden's Elegy," among others, mark 
the zenith of that conception of poetic art which aimed at sim- 
plicity. Lewis Glyn Cothi (fl. 1447-86) and Guto'r Glyn (fl. 
1440-93) show a further advance in the handling of the cywydd 
metre. In their work, perhaps for the first time, a real conscious- 
ness of nationhood among the Welsh is detected. Other poets of 
this period were Maredudd ap Rhys (fl. 1430-50), Hywel Swrdwal 
(fl, 1430-60), Tudur Penllyn (fl. 1470), Dafydd Llwyd ap Llywelyn 
(c. 1420-0. 1500), and Hywel Cilan (fl. c. 1435-c. 1470). 

The Silver Age of the Cywydd, 1450-1650.—For a short 
time there arose a school of literary formalists, The chief of this 
was Dafydd ab Edmwnd (fl. 1449-1500), who at the eisteddfod 
of the bards held at Carmarthen c. 1450 rearranged the 24 ca- 
nonical strict metres. The main characteristic of his poetry is its 
ingenuity, His poetic heir was his nephew Tudur Aled (d. 1526), 
whose poems, in execution, are the high point of the bard's 
craft as conceived in that age. His contemporary Gutun Owain (fl. 
1460-1500), though too much of his moliant consists of genealogi- 
cal details, could in his dyfaliadau rival even Dafydd ap Gwilym, 

In the latter part of this period, two events of supreme impor- 
tance occurred—the Reformation and the accession of the Tudors. 
The former had little immediate influence on literature, except in- 
directly through its effect.upon the language, since, with the decline 
of the old Catholic educational system, the general appreciation of 
literature was diminished. The Tudor policy of encouraging the 
spread of English at the expense of Welsh, and of inducing the 
Welsh aristocracy to emigrate to England, almost destroyed the 
old Welsh culture which was altogether bound up with the lan- 
guage. Yet for more than a century after Henry VII the bards 
plied their craft, though patronage was much diminished. Sión 
Tudur (d. 1602) satirized the new aristocracy of profiteers. 
Edmwnd Prys (1544-1623), archdeacon of Merioneth, is best 
known for his “contention” with William Cynwal (d. 1587 or 
1588), and for his biting satire on contemporary manners, as well 
as for his version of the Psalms in the old ballad metre. William 
Lljn (1535-80) and Sión Phylip (c. 1543-1620) are among the 
great poets of the silver age of the cywydd. 

The Rise of Modern Prose (c. 1550).—Traditional Welsh 
prose, which was becoming increasingly debased toward the end of 
the 15th century, was not an adequate medium of expression for 
the surging thoughts of the Renaissance and the Reformation. The 
humanists succeeded in fashioning a new prose with its accidence 
based on the language of the bards, its style and cadences on clas- 
sical authors, and its vocabulary enriched by new formations, and 
extensive borrowings. Thus they laid the foundation of modern 
prose at a time when Welsh printed books began to appear. 

The first Welsh book, Yn y Lhyvyr hwnn, published in 1547 (new 
style; 1546, old style), consisted of extracts from the Scriptures 
andthe Prayer Book. Probably in this year was published William 
Salesbury's Oll Synnwyr Pen, a collection of proverbs. From this 
time Welsh prose began to take definite form, and may be studied 
under four headings: (1) the Reformation; (2) the Counter- 
Reformation; (3) the Welsh Renaissance; (4) Puritanism. 

The Reformation.—The most important name among this group 
of writers is that of William Salesbury (c. 1520-c. 1584). His 
work, begun in 1546, culminated in his translation of the New 
Testament, published in 1567. If one considers accuracy of idiom 
and fidelity to the original, Salesbury’s Testament must be called a 
great pioneer work. Unfortunately it is marred by his philological 
foibles and the mechanical means which he employed to make the 


(LEFT) TITLE PAGE OF THE FIRST PRINTED EDITION OF THE NEW TESTA- 


MENT IN WELSH, 1567; TRANSLATED BY WILLIAM SALESBURY. (RIGHT) 
TITLE PAGE OF THE FIRST BOOK PRINTED IN WELSH, “YN Y LHYVYR HWNN," 
1547 (OLD STYLE, 1546) 


language intelligible in every part of Wales. In the same year 
was published the Welsh Prayer Book, also translated for the 
greater part by Salesbury in collaboration with Richard Davies 
(c. 1501-81), bishop of St. David's. In 1588 was published the 
Welsh Bible translated by William Morgan (c. 1545-1604), bishop 
of St. Asaph, aided by Edmwnd Prys. This translation, revised 
and amended by Richard Parry (1560-1623), bishop of St. Asaph, 
and John Davies (c. 1567-1644), was republished in 1620—the 
version which is used to this day. It would be difficult to exag- 
gerate the importance of these three translations, the Testament 
and Prayer Book of 1567 and the Bible of 1588 and 1620, in the 
development of Welsh literature. From 1588 onward there was 
no break in the production of Welsh prose books. The first were 
translations from English and Latin aimed at grounding the Welsh 
nation in the principles of the Reformation. The following are 
the chief among them: Deffyniad y Ffydd (1595), a translation 
of Bishop John Jewel’s Apologia ecclesiae Anglicanae, by Morys 
Kyffin (c. 1555-98); Perl Mewn Adfyd (1595), a translation of 
Miles Coverdale's A Spiritual and Most Precious Pearl, by Huw 
Lewys (1562-1634) ; Homiliau (1606), a translation of the Hom- 
ilies, by Edward James (c. 1569-c. 1610); Llwybr Hyffordd 
(1630), a translation of Arthur Dent's Plain Man’s Pathway, by 
Robert Llwyd (1565-1655); Yr Ymarfer o Dduwioldeb (1630), 
& translation of Lewis Bayly's Practice of Piety, by Rowland 
Vychan (c. 1590-1667); Llyfr y Resolution (1632), a translation 
of Edmund Bunney's Protestant version of Robert Parsons’ A 
Christian Directorie, by John Davies of Mallwyd (c. 1567-1644). 
To these must be added the unpublished works of Ellis Gruffydd 
(b. c. 1500), especially his Chronicle from the creation to 1552, 
The latter part tells of the life of the court and the army. 

The Counter-Reformation.—During the years in which the 
reformed religion was being established in Wales, Welsh society 
and the Welsh language were at their lowest ebb. Every book 
during this period bewails the general ignorance. The Catholic 
writers of the Counter-Reformation regarded the new religion as 
something imported from England, and they thought that the way 
to preserve the old religion was to insist on the old Catholic cul- 
ture. This was why Gruffydd Robert (c. 1522—c. 1610), canon 
of Milan, published his Dosparth Byrr, the first printed grammar 
of the Welsh tongue. It consists of a series of discussions be- 
tween teacher and disciple, and in beauty of style it stands among 
the greatest monuments of Welsh prose. Other works stimulated 
by the desire to preserve the old religion were Drych Cristianogawl 
(1585), attributed to Gruffydd Robert, but probably the work of 
Robert Gwyn, who wrote the Lanter Gristnogawl preserved in the 

National Library of Wales (MS. 15,542); Theater du Mond 
(1615), a translation from the French, and two other books in 
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1609 and 1611 by Rhosier Smyth (1541-1625); Athra 
Gristnogawl (1568) by Morys Clynnog (c. 1525-81); ai 
Eglurhad Helaethlawn (1618), a translation from the Tain 
All these and some others were published on the continent, 

The Welsh Renaissance.—]ust as Italy and other European 
countries under the Renaissance” turned to the Latin and Greek 
classics, so Wales turned to its own classical tradition of bardism 
The result was the publication during this period of some of thy 
most important Welsh grammars. Gruffydd Robert’s Dospan 
Byrr, begun in 1567, was followed in 1592 by the Cambr. 
brytannicae . . . Institutiones of Siôn Dafydd Rhys (15344, 
1609), which was an attempt to set out before the learned worl 
the rules of bardic poetry and the principles of the Welsh lan 
guage. This work was the foundation of all later grammatical 
studies, though Rhys was far surpassed in scientific knowledge by 
John Davies of Mallwyd, who published his Antiquae Linguae... 
Rudimenta in 1621, and his great Dictionarium Duplex in 163), 
The Latin-Welsh portion of this dictionary was based on the work 
of Thomas Wiliems of Trefriw (c. 1550—c. 1622), which remains 
in manuscript. 

Puritanism.—So far the writers of Welsh prose had contented 
themselves with translation. It was left to a Puritan, Morgan 
Llwyd (1619-59), to make an original contribution to Well 
religious thought. He came under three influences, namely, the 
Quakers, the Fifth Monarchy Men, and Jakob Boehme, the Ger- 
man mystic. His chief work, Llyfr y Tri Aderyn (“The Book of 
Three Birds") in 1653, is a disquisition in two parts, on the theory 
of government and on religious liberty, under the form of a dis 
putation between the eagle (Cromwell, or the secular power), the 
raven (the Anglicans, or organized religion), and the dove (the 
Nonconformists, or the followers of the inner light). In this and 
in other works, notably Llythur ir Cymru (1653), he expounded 
mystical gospel which had little influence, though many editions 
were published. The most notable work between Llyfr y T 
Aderyn and Ellis Wynne's Gweledigaetheu y Bardd Cwsc (18) 
was Y Ffydd Ddi-ffuant (1667; enlarged in 1671 and again 11 
1677), by Charles Edwards (1628-post 1691). 

From the time of Morgan Llwyd until well on in the 19th ce 
tury, translations, mostly of theological works, poured out of 
Welsh press. Many were inspired by the Society for the Promo- 
tion of Christian Knowledge. Among the clergy who produc 
books of this description (as well as some original works) wert 
Edward Samuel (1624-178) 
who published Holl Ddyle 
Dyn (1718), a translation of n 
Whole Duty of Man (first p 
lished in 1658 and attributed 
Richard Allestree); Moses d 
liams (1685-1742), a most © 
gent searcher into Welsh man 
scripts and a translator} Gr " 
Jones of Llanddowror 4 
1761), the father of Welsh a 
Jar education; laco 8 
(1648-1722); and Theb. 
Evans (1693-1767), the ‘ans 
of Drych y Prif Oesoedd $ j 
enlarged 1740). This boo! ai 
Llyfr y Tri Aderyn and "T 
Cwsc, is established in the 
of Welsh literature. (ttt 

Ellis Wynne o Lasyny$ \ Siy 
1734) is often regare? mi 
greatest of Welsh prose hee 
His first work was 01), $ 
Buchedd Sanctaidd (rt 
translation of Jeremy the it 
Holy Living; his secon” 
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The Rise of Popular Poetry, 1600-1750.—When Henry VII 

ended the throne the descendants of the old Welsh gentry 
bu to look toward England for recognition and preferment, and 
their interest in their own country began to wane. It gradually 
came about that the poets of the older school had no audience, 
The only poets who still followed the old tradition were the rich 

ntlemen-farmers who “sang on their own food,” as the Welsh 
phrase goes. A new Wurde rising. The nation at 

e had a vast store of folksong an it was this, despised and 

t which, combined with imitation of contemporary 
English popular poetry and the more sophisticated lyrics, formed 
the groundwork of the new literature. 

The first landmark in this new development was the pùblica- 
tion in 1621 of Edmwnd Prys's metrical version of the Psalms and 
in 1646 of the first pook, AA Welshman’s Candle” (Canwyll y 
Cymry), of Rhys Prichard (c. 1579-1644), vicar of Llandovery. 
Thes works were not written in the old strict metres Diuliso tb 
Wales, but in the free metres, like those of English poetry. The 
metrical Psalter is of great importance, as these were about the 
first metrical hymns in use, Prichard’s work; the first complete 
edition of which was published in 1672, consisted of moral verses 
inthe metres of the old folksongs (Penillion Telyn). Many other 
poets of the early part of this period wrote in these metres, among 
them Rowland Fychan, Morgan Llwyd, and William Phylip (d. 
1669). Poetry in the free metres, however, was generally very 
crude, until it was given a new dignity by the greatest poet of 
this period, Huw Morus of Pontymeibion (1622-1709). Most 
of his earlier compositions are love poems, marvels of felicitous 
ingenuity and sweetness. ‘Toward the end of the period came 
Lewys Morys (1701-65), the creator of a new period, the inspirer 
and patron of Goronwy Owen. Like his brothers Richard and 
William, he was an accomplished scholar. His poetry, except for 
afew well-known pieces, will never be popular, because it does not 
conform to modern canons of taste, 

The Revival, 1750.—The middle of the 18th century was, after 
the 14th, the most fruitful period of Welsh literature. Up to this 
lime, Wales had lain in a terrible stagnation, both social and 
literary; a people, who had until now never lacked self-expression 
in literature, had become inarticulate. It was clear that one of 
two things was essential if Welsh was to survive as a language of 
culture—either a recreating literary influence from the outside, 
T some great spiritual or intellectual revival which would stir the 
eople once more into articulate expression. It was a coincidence 
that both these events should happen in Wales at the’same time. 
av first event was the adoption by Goronwy Owen (1723- 
Bed by Lewys Morys, of the literary standards of the 
; ugustan classicists; the result was the reintroduction 
Mo Welsh poetry of the cywydd and the awd in all their tradi- 
m Correctness of form, but with a new and larger content. 
lisi. mer Owen were grouped other poets who thus estab- 
miei assical school of poetry which is alive to this day. The 
(LO Fuer pterar eiie cm 

; ard Richard (1714-77), and Evan m 
uscate wines literary activity represented by this rer oy 
establishment. of e Welsh community in London, and wi P 
{0 the m of the Cymmrodorion Society, which in turn le 
Mes of th ee of local eisteddfods in Wales under the aus- 

iro m earned ‘Societies. These eisteddfods, by Lm a 

end of. e (this practice, it must be noted, only eis à 
"nglianeda " th century), perpetuated the classical nu by 
Certainly dis and the strict metres) which would have ot seer 
Modern aie Thus Goronwy Owen is the fountainhea s 
li Pues "VERUS the Sedana m 
the im in poetic power, did muc 
Dag edge of the classical forms; chief among these was 

du Eryri (1759-1822) who, both as a writer of awdlau 

ir uee marian, was the teacher of the 19th century- a 
to eviate BR, Dewi Wyn o Eifion (1784-1841), was the first 
is Work ig eun the strictness of the old tradition, and cete 

TS the last tikingly deficient in quality. Eben Fardd (1802 ) 
Elm of the 19th-century eisteddfodic bards who made any 

ution to literature; he is the greatest poet of the de- 
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scriptive school. After him eisteddfodic poetry (i.e., poetry in 
the classical tradition) suffered eclipse; the last 40 years of the 
19th century, though an enormous mass of so-called poetry was 
produced, saw what was probably the nadir of popular taste. The 
end of the 19th century was marked by a reaction toward Goronwy 
Owen and Dafydd ap Gwilym. 

The Free Metres, 1750-1890.—The classicists of the 18th cen- 
tury stood aloof from the Methodist revival, but it was the in- 
tensity of the religious emotion now set free for the first time 
that broke the inarticulateness which had befallen Wales. ‘The vast 
store of experience and expression which had been accumulating 
out of sight in the Penillion Telyn was at last displayed in the 
hymns of William Williams, known as Williams Pantycelyn (1717— 
91), almost the first poet:to use the free metres for a serious pur- 
pose. He was followed by many hymn writers, the greatest being 
Ann Griffiths (1776-1805), who alone shows a trace of that mysti- 
cism which was lost in Wales after Morgan Llwyd. The literary 
importance of the hymns lies in the preparation of the Welsh lan- 
guage for secular poetry. All the poetry of the 19th century be- 
trays its religious origin, the later poetry no less than the earlier. 
John Blackwell (Alun; 1797-1840) may be regarded as the father 
of the modern secular lyric. Much of his inspiration came from 
contemporary English songs and in originality he is inferior’ to 
Ieuan Glan Geirionydd (1795-1855), who founded the Eryri 
school of poetry inspired by the natural scenery of Snowdonia; 
the best-known member of this school is Glasynys (1828-70). 
These earlier lyric writers were followed by a more Bohemian 
group consisting of Talhaiarn (1810-70), Mynyddog (1833-77), 
and Ceiriog (John Ceiriog Hughes; 1832-87). Ceiriog was the 
greatest lyrical writer of the century. Only one poet, Islwyn (Wil- 
liam Thomas; 1832-78), made a success of the long poem. His 
Y Storm is a series of meditations on life and art, and parts of it 
are in imitation of Alexander Smith and influenced by Edward 
Young's Night Thoughts. 

Prose, 1750-1800.—For a long time after 1750 Welsh prose, 
though abundant in quantity, had a very narrow range. The end 
of the 18th century, however, saw much ectivity in political 
thought, which was the direct result of the French Revolution. 
The most important of the early political writers was John Jones 
Glan-y-gors (1766-1821), who was much influenced by Thomas 
Paine. Later, when modern liberalism began to emerge, political 
writing, after the establishment of the periodical press, became 
an important part of Welsh literature. Two great political thinkers 
and writers of the century were Samuel Roberts (1800-85) and 
Gwilym Hiraethog (1802-83). 

Literary criticism up to the middle of the 19th century had 
been confined to the work of eisteddfod adjudicators who were 
still acting on the old classical theory, ut pictura poesis (“poetry 
is like painting"). The first appearance of .a criticism which 
might-be said to follow European standards was in the articles of 
Lewis Edwards (1809-87), the founder and editor of the 7’raeth- 
odydd, though his ideas were dominated by the Edinburgh 
school. Literary criticism made no progress at all until the great 
revival in the 20th century. It was in this period that Wales had 
its national novelist, Daniel Owen (1836-95), who like Dickens 
“wrote mythology rather than fiction.” His novels must always 
remain an important document for the study of this extraordinary 
period of theocracy in Wales. 

The Second Revival.—The most important event for the sec- 
ond revival in Welsh literature was the founding of the university 
(1872-93), The immediate result was a great widening of the 
horizons, accompanied by a strong reaction toward the old Welsh 
classical ideas. The two men who had the most influence on this 
new movement were Sir Owen Morgan Edwards (1858-1920) and 
Sir John Morris-Jones (1864-1929). Edwards made the Welsh 
conscious of their literary identity, and inspired the new move- 
ment on its purely literary side. ' Morris-Tones, by insisting that 
correctness was the first essential of style and sincerity the first 
essential of the literary art, revolutionized the product of the 
eisteddfod and literature in general. Another critic whose essays 
stung the nation into sincerity was Emrys ap Iwan (1851-96). 

"The extent of the new literary revival is hardly credible to any- 
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one whose study of Welsh ends with 1900. Almost every depart- 
ment of literature is represented. Poetry again became signifi- 
cant. Thomas Gwynn Jones (1871-1949) showed that cynghanedd 
and the old tradition can answer any demand made upon them 
by the modern interpretation of life; his work is, however, not 
confined to the strict metres. W. J. Gruffydd (1881-1954), whose 
medium was the free metres, represented first a rebellion against 
Victorian standards of morality and literature, and later a nos- 
talgia for the society which formed the background of his youth. 
Robert Williams Parry (1884-1956) brought back to poetry the 
gift of poetic observation, expressed in a faultless technique, which 
had disappeared from Welsh poetry with Dafydd ap Gwilym. 
T. H. Parry-Williams (1887— ), poet and essayist, has two ma- 
jor themes: love for his home in Snowdonia and almost scientific 
analysis of his instincts and emotions in relation to man's place in 
the universe. Both he and D. Gwenallt Jones (1899- ^. ) increas- 
ingly discarded the poetic diction advocated by Morris-Jones and 
his followers and drew on the vocabulary and rhythms of colloquial 
speech. D. Gwenallt Jones and Saunders Lewis (1893- ) are 
nationalistic and religious, and their best poems are almost hymns 
and prayers despite biting satire. Iorwerth Peate is significant for 
his polished artistry, but he is less of an innovator than Waldo 
Williams (1904- ), Gwilym R. Jones (1903-. ), and Euros 
Bowen (1904- ), who show an experimental approach to form, 
an awareness of the past of the nation and the dangers that 
threaten it, and solicitude for the survival of the Welsh lan- 
guage. Older poets such as William Morris, Cynan (A. E. Jones), 
and Wil Ifan clung to earlier lyric modes, and their voices were 
becoming muted against the more strident notes struck by Pennar 
Davies, J. Gwyn Griffiths, and others. Alun Llywelyn Williams 
is a reflective poet who expresses his reaction to the effects of 
war and to the challenge of industrialism in the new age of sci- 
ence and technology. The younger R. M. (Bobi) Jones made 
his mark as a rebel against the matter and mode of his older con- 
temporaries: he is very much aware of himself in a troubled world 
in which he refuses to be pessimistic and exults in the joy of 
living. The earlier trend of the major poets to discard the tra- 
ditional strict metres in favour of the regular free metres led to 
an almost exclusive use of vers libre, often combined with 
cynghanedd. Most poets, old and young, reflect a varying in- 
volvement in contemporary Welsh political activity, which 
stemmed in large part from the earlier cultural revival. 

In prose there was equal progress. This was seen in the multi- 
farious writings of W. J. Gruffydd no less than in the standards 
of Y Llenor (1922-51), the literary journal edited by him. Lit- 
erary criticism was enriched by the influence of a renewed direct 
contact with European literature. This is seen most clearly in the 
work of Saunders Lewis, poet, social and literary critic, drama- 
tist, and politician; and, to a lesser degree, in the work of W. A. 
Bebb, Pennar Davies, and R. M. (Bobi) Jones. The most success- 
ful novelists were Tegla Davies, T. Rowland Hughes, Kate Rob- 
erts, and Islwyn Ffowe Ellis. Dewi Williams (Dic Tryfan) was 
a pioneer of the short story, a form in which Kate Roberts was 
most successful in reflecting the impact of contemporary life on a 
sensitive nature. Others who excelled in this art form were D. J. 
Williams and Islwyn Williams, the former showing a wider range, 
if less depth, than Kate Roberts. The great master of the essay 
was T. H. Parry-Williams; other essayists such as T. J. Morgan, 
J. O. Williams, and Islwyn Ffowc Ellis too often appeared to echo 
his personal musings and method of presentation. R. T. Jenkins 
and W. J. Gruffydd, however, wrote essays very different in mood 
and content from those of Parry-Williams, more akin to the “lit- 
erary review" type of English essay. 

At the beginning of the century there was no tradition of drama, 
but D. T. Davies, R. G. Berry, W. J. Gruffydd, and Saunders Lewis 
began a movement in which the realistic type of drama was pre- 
dominant. This was followed by a marked trend in favour of the 

poetic and symbolic drama, often based on historical and mytho- 
logical themes, but dealing with some of the complex moral, so- 
cial, and psychological contemporary problems. Such plays were 
written by Saunders Lewis, Gwilym R. Jones, John Gwilym Jones, 
T. Parry, and Huw Lloyd Edwards. Many of these plays were 


written for broadcasting, and it is clear that radio and television 
are proving not only an impetus to drama but also an influence 
on its form. 


(1935), “The Welsh Metrical Treatise attributed to Einion Offeiriad,’ 
in Proceedings of the British Academy, vol. 47 (1961), and (ed) Th 
Oxford Book oj Welsh Verse (1962); R. Bromwich, Trioedd Ynys 
Prydain (1961), "Tradition and Innovation in the Poetry of Dafydd 
ap Gwilym,” Transactions of the Honourable Society of Cymmro- 
dorion (1964); J. J. Evans, Dylanwad y Chwyldro Ffrengig o 
Lenyddiaeth Gymraeg (1928); G. J. Williams, Jolo Morganwg à 
Chywyddau'r Ychwanegiad. (1926); Gramadeg Cymraeg Grufydd 
Robert (1939), Traddodiad Llenyddol Morgannwg (1948), and [olo 
Morganwg (1956) ; J. H. Davies, The Morris Letters, 2 vol. (1907-09), 
and Letters of Goronwy Owen (1924); H. Owen, Additional Letters 
of the Morrises of Anglesey, 2 pt. (1947-49) ; J. Ellis Williams, T 
Dramaydd Cyfoes (1961); A. Wiliam, Llyfr Iorwerth (1960); D. 
Jenkins, Llyjr Colan (1963); Rhyddiaith Gymraeg, 2 vol. 9658] 
H. Bevan, Morgan Lhoyd y Llenor (1954); D. J. Bowen, Grufi 
Hiraethog a'i Oes (1958) ; G. H. Hughes, Jaco ab Dewi (1943). 
(W. J. GRU; T. JS) 

WELSHPOOL (Y Tratiwnc), a municipal borough and the 
county town of Montgomeryshire, Wales, lies in a picturesque pit 
of the Severn Valley. Pop. (1961) 6,330. There are remains 0 
an early Norman motte-and-bailey castle and St. Mary's Church 
has a 14th-century chancel, A charter with market rights dates 
from 1263 and there is a weekly livestock and farm produce mar 
ket. Light industries include a large timber mill and à textile 
factory. The Powysland Museum shows local finds dating to th 
Bronze Age. Powis Castle, 1 mi. (1.6 km.) SW, with groum 
out by “Capability” Brown, was a 12th-century castle reco 
structed in the 17th century and modernized in the 19th. T 
bequeathed to the National Trust by the 4th earl of Powis 
1952). qo.) 

WELTY, EUDORA (1909- =), U.S. writer of fiction f 
born in Jackson, Miss., on April 13, 1909. She was educate jn 
her native state, but later studied at the University of wisor 
(B.A., 1929) and at Columbia University (1930-31). he 
she began writing in childhood, her first story was not publi 
until 1936. Thenceforth, however, her stories Were publi 
regularly in the Southern Review, Atlantic Monthly, and p 
magazines. Her first collection of-stories, A Curtain of ef 
(1941), brought immediate recognition that hers was-4 talen 
the first magnitude. Although most of her fiction deals Wi "m 
native South, her work isnot limited by this setting to & P9" Het 
hibition of regional local colour and sociological reporting: mot: 
themes are those universal preoccupations that shape @ » an 
ern literature: isolation and the human need for commun ot 
communication, the price of growing up, innocence lost an' k m 
edge hard-won. For all her brilliance as a stylist, her wor 
mannered or precious: form and content coalesce. 


ing. 


WELWYN GARDEN 


Miss Welty’s books include The Wide Net (1943), The Golden 
Apples (1949); and The Bride of the Innisfallen (1955) (stories) ; 
pelta Wedding (1946) (novel) ; and The Ponder Heart (1954) (a 
Jong story. first E — n s Vorker, upon which a Broad- 
ay production was based in 1956). 

aiai" Katherine Anne Porter (Introduction to A Curtain 
of Green) and Robert Penn Warren (Selected Essays, 1958) have 
written perceptive comments upon Miss Welty's work. See also 
Aired Appel, Jr. A Season of Dreams (1965). (C. Bs.) 

WELWYN GARDEN CITY, an urban district of Hert- 
fordshire; Eng., lies 23 mi. (37 km.) N of London by road. Pop. 
(1961) 35,179: It was founded in 1920 by Sir Ebenezer Howard, 
who had already founded Letchworth (g.v.), as a planned town 
for industry and pleasant living with an ultimate population of 
50,000, Parkway, which has double carriageways and central gar- 
dens with the Coronation Fountain, is a principal street. There 
are about 100 factories making breakfast foods, radio and tele- 
vision sets, plastics, chemicals, medicines, and other products. 
Thousands of former Londoners now live and work there. The 
Welwyn Garden City Development Corporation which had been 
set up under the New Towns Act, 1946, was dissolved on March 31, 
1966, and its assets and liabilities were transferred to the Com- 
mission for New Towns (see New Towns). 

WEMYSS, a district council of Fife, Scot., including the vil- 
lages of East and West Wemyss and the small burgh of Buckhaven 
and Methil. Pop. (1961) 27,947. It lies on the northern shore 
of the Firth of Forth, adjacent to the Fife coalfield. Methil is 
the county’s principal port for the export of coal. Industries, 
apart from coal and shipping, include oilskin manufacture, brick- 
pas sawmilling, and the preparation of fertilizers and farm 
supplies, 

The district derives its name from the caves (weems; Gaelic 
uimh, “a cave") on the shore between East and West Wemyss. 
The caves are notable for the prehistoric carvings on their walls. 
Above the shore .is Wemyss Castle (rebuilt 1880), incorporating 
part of an earlier castle in which Mary, Queen of Scots, first met 
Darnley in 1565. There are also remains of the so-called Macduff’s 
Mum which isan ancient dovecote. At West Wemyss is 

old tollbooth, 

WEN: isee SKIN, DISEASES OF. 

WENCESLAS (Czech Vácrav; German WENZEL), the name 
Of four rulers of Bohemia. 
on WzNcEsLAs (d. 929) was prince or duke of Bohemia from 
He, € succeeded his father Vratislav at the age of 13 or 14. 
Bu brought up by his grandmother, Saint Ludmila, but his 
REN ous mother, Drahomira, had Ludmila murdered and herself 
was ^s regent until. Wenceslas came of age in 924 or 925. He 
ps Plous young man who encouraged the work of German mis- 
a n p in the christianization of Bohemia. His submis- 
Jti e German king Henry I, who came to Prague in 929, 
and th Some of the nobles into conspiring against Wenceslas, 

lag, ented his younger brother, Boleslav, to murder him. 
Was kill Y Boleslav on his way to church at Stara Boleslay, he 

illed at the church door. He was early regarded as a martyr 
» Patron saint of Bohemia. "i 
muesson ia id (1205-1253) was king of Bohemia from ae 
continued with is father Přemysl Otakar I (see OTAKAR t 
Vining f with considerable diplomatic skill his father's policy o 
adroit or Bohemia a powerful position in Europe. Wenceslas 
eas Played off the emperor Frederick II against Pope Greg- 
he si ambition being the acquisition of Austria. In MH 
fended $i as threatened by the invasion of the Tatars. ia ad 

live passa * off from Bohemia but could not prevent their cupid 
Austria s rough Moravia, When the last Babenberg duke o 
tage of pe ce II, died in 1246, Wenceslas secured fel m 
whom the a erick’s niece Gertrude to his own son, Vla EX v, 
124 * ea accepted as their ruler; but Vladislav dit in 
DT E ustria slipped from Bohemian control. In 1248 an 
Who ceslas had to deal with a revolt of the Bohemian lords, 
1251 W, 5 surviving son, Přemysl Otakar II, as their leader. 
ia enceslas renewed the attack on Austria, and the Aus- 
€s were induced to elect Přemysl Otakar as their duke. 
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Wenceslas T's reign was a prosperous one. The towns of Bohe- 
mia were developing and there was an increase in general well- 
being. German colonists and merchants added to the wealth of the 
country, and German influences in the king's court gave impetus 
to the arts and literature. The reign also saw a rich flowering of 
early Czech Gothic architecture. 

Wencestas II (1271-1305) was king of Bohemia from 1278 
and of Poland from 1300. The son of Přemysl Otakar II by his 
second wife, Queen Kunhuta, he was only seven years old when 
his father was killed at the Battle of Dürnkrut (1278). His 
cousin, the Ascanian margrave Otto IV of Brandenburg, then be- 
came regent of Bohemia till 1283, during which time he kept the 
young Wenceslas in Brandenburg and exposed Bohemia to the dep- 
redations of mercenaries. After his return to Prague, Wenceslas 
and his country were dominated by the ambitious Záviš of Falken- 
stein, who was first the paramour and later the husband of Queen 
Kunhuta; but Wenceslas in 1289 had Zavi8 arrested, then made 
successful war on his faction among the lords, and, in 1290, had 
Zavi8 beheaded. 

Though he was a sickly, nervous, devout, and immoral man, 
Wenceslas was a successful ruler. He gathered round himself a 
number of able ministers, many of them Germans, Italians, and 
Poles. He increased the wealth of the country, especially by ex- 
ploiting its rich mineral resources: the silver “Czech groat,” which 
he first minted in 1300, quickly gained a European currency. He 
not only secured the allegiance of much of Upper Silesia but also 
occupied Cracow (1291) and finally had himself crowned king of 
Poland (1300). He put his son Wenceslas (see below) on the 
Hungarian throne in 1301 but had to withdraw him three years 
later. 

WEncesLas III (1289-1306) succeeded his father, Wenceslas 
II, as king of Bohemia in 1305, after reigning briefly as king of 
Hungary from 1301 to 1304, He was a precocious libertine. He 
set out to assert his claim to Poland in 1306 but was murdered in 
bed at Olomouc, by whom is not known. He was the last male of 
the Piemyslid dynasty. 

For Wencestas IV (1361-1419), king of Bohemia by title from 
1363 and ruler, with interruptions, from 1378, see WENCESLAS, 
German king. (R. R. Bs.) 

WENCESLAS (Wenzet) (1361-1419), German king and, 
as Wenceslas (Václav) IV, king of Bohemia, was the son of the 
emperor Charles IV. Born at Nürnberg on Feb. 26, 1361, he was 
crowned king of Bohemia in 1363. In 1370 he married Joanna (d. 
1386), daughter of Albert I of lower Bavaria. In 1376, still during 
his father's lifetime, he was elected and crowned king of the Ro- 
mans. On his father's death in November 1378, Wenceslas suc- 
ceeded as sole ruler of Germany and Bohemia. The rest of the 
Luxembourg lands Charles bequeathed to his younger sons and 
nephews. 

From 1378 to 1389 Wenceslas held frequent diets in Germany, 
seriously endeavouring to keep the peace between town leagues 
and the nobles, but in spite of some success, ill health and the 
endemic anarchy in Germany compelled him to leave that country 
to its own devices after 1389. He assisted his brother Sigismund 
to secure the throne of Hungary in 1387, and he himself inherited 
the duchy of Luxembourg from his uncle Wenceslas in 1383. 

In Bohemia Wenceslas’ brothers and cousins and the magnates 
and prelates were greedy for power and jealous of the "new men" 
and urban patricians to whom the king entrusted the offices of 
state. In 1394 his cousin Jobst, margrave of Moravia, John of 
Jenstejn, archbishop of Prague, and some of the magnates seized 
the king and imprisoned him in Austria. He was restored by the 
efforts of his brother Jan of Görlitz with help from Germany; but 
the lords continued the struggle for power, and in 1396 Wenceslas, 
compelled to surrender all real power to the aristocratic Royal 
Council, made Jobst "governor" of the realm. 

Wenceslas’ impotence and his neglect of Germany induced the 
German princes to depose him on Aug. 21, 1400. The next day 
the three ecclesiastical electors chose Rupert III, elector palatine, 
as king of the Romans. Henceforward Germany was completely 
lost to Wenceslas. When Rupert died in 1410, he was succeeded 
by Jobst, and he, in 1411, by Sigismund, who agreed, however, 
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that Wenceslas should enjoy the title to which he had been elected 
in Germany until his death. 

Meanwhile the struggle between crown and lords continued in 
Bohemia. In 1402 the lords, led by Sigismund, again made Wen- 
ceslas prisoner. He was handed over to the dukes of Austria, who 
held him captive for almost a year. On his release in November 
1403 he made peace with the princes and lords. For the rest of 
his reign Wenceslas was content to leave the government in the 
hands of the Royal Council, where royal favourites and the mag- 
nates shared power. The king grew lethargic and increasingly 


WENCHOW-—WEN T'ING-YÜN ’ 


village of Wensley, about 25 mi. from the source of the river. and 
is applied to the section of the valley extending about rs mi, Up. 
stream from Kilgram bridge, between Jervaulx and Masham 
where it opens into the Vale of York, to Hawes. Between Masham 
and Jervaulx are typical morainic hills left by the glacier which 
occupied the valley during the Ice Age. _ The ivy-clad ruins of - 
Jervaulx abbey, founded in 1156 by Cistercians from Byland, stand - 
on the south side of the river. The remains, mainly transition] 
Norman and Early English, consist of parts of the chapter house, 
refectory and cloisters. Where Coverdale joins the main valley 


found solace in wine. After 1403 his only political importance 
was in connection with the troubles caused by the schism and the 
religious reform movement led by John Huss. Wenceslas and his 
second queen, Sophia of Bavaria (whom he married in 1389), at 
first gave some support to the reformers; but when after 1411 the 
Bohemian “heresy” became an international scandal, he withdrew 
his favour. He died childless on Aug. 16, 1419, and the title to the 
disturbed Bohemian inheritance was left to his brother Sigismund, 
king of the Romans and king of Hungary. See also GERMANY: 
History; BoREMIA; SxoisMuND (Holy Roman emperor). 
BinriocmAPRY.—T. Lindner, Geschichte des deutschen Reiches unter 
Kónig Wenzel, 2 vol. (1875-80) ; F. Palacky, Geschichte von Böhmen, 
vol. iii, iv (1864-74) ; Cambridge Medieval History, vol. vii, viii (1936). 
A full account is given by F. M. Bartoš, Čechy v době rN ee 
eRe Be 


WENCHOW (Yvxc-cu14), a port city on the southeast coast 
of Chekiang province, China. Pop. (1953) 201,600, Wenchow 
is surrounded by rice paddies on the south bank of the small Ou 
River delta, about 20 mi. from the East China Sea. A string of 
off-shore islands provides rich fishing grounds. The original at- 
traction of the port for Western trade was in tea exports from 
Chekiang, a trade that was short-lived. Access to the interior is 
via the rocky Ou River that cuts through the coastal mountain 
range; the river is used mainly for bringing out timber and bamboo 
on native boats and rafts. Early in the 20th century Wenchow had 
a flurry of industry in the carving of local soapstone (steatite) 
for ornamental and household objects to be exported, This trade 
has declined, and the main industries now include weaving matting 


from local reeds, making fishing nets from hemp, and the produc- 


tion of salt. (Te. H.) 
WENLOCK, a market town and municipal borough (1468) in 
the Ludlow parliamentary division of Shropshire, Eng., 13 mi. 
SE of Shrewsbury by road, on both sides of the Severn. Pop. 
(1961) 14,935. Area 35.4 sq.mi. To the southwest of Much Wen- 
lock rises the sharp limestone ridge of Wenlock Edge and to its 
north the isolated hill of the Wrekin (1,335 ft.). The borough in- 
cludes the townships of Much Wenlock, the civil centre; Broseley; 
Coalbrookdale, with ironworks; Madeley; Jackfield; Ironbridge, 
where the first iron bridge in England was built in 1779 at the 
entrance to the Ironbridge gorge carved by the Severn (the bridge 
is preserved as an ancient monument); Coalport, once known for 
its china works, transferred there from Caughley in 1814 and 
moved to Stoke-on-Trent in 1926; and Little Wenlock, with open- 
cast coal mining. Barge traffic up the Severn was once very im- 
portant to Broseley, Coalbrookdale, and Madeley Wood, all gorge 
ports. The chief industries are iron founding, limestone quarry- 
ing, light engineering and the making of pajamas (at Ironbridge), 
rubber mats from old tires, and metalwork (both in the former 
Coalport kilns), tiles and bricks, revived at Jackfield and Broseley. 
The importance of Much Wenlock in the past depended on the 
great Cluniac priory of St. Milburge, refounded by Roger de 
Montgomery in 1017 on the site of a 7th-century foundation. Con- 
siderable remains are left of the priory which was dissolved in 
1539; the prior’s house, still inhabited, incorporates Norman and 
15th-century work. ‘By the 16th century, Much Wenlock was a 
flourishing market town, with a trade in limestone quarrying and 
burning, and the borough still has many old buildings including 


stands Middleham, overlooked by the massive Norman keep of the 
r2th-century castle, a stronghold of Warwick the Kingmaker 
subsidiary buildings around the tower date down to the r4th cen. 
tury. Two miles up the side valley, at Coverham, are the remains 
of a Premonstratensian abbey, including the gatehouse and other 
portions of the Decorated period. 

Through Leyburn, 1 mi. N. of the Ure, pass the rail and main 
road connections from Wensleydale to: the north-south routes 
of the Vale of York. ‘The finest part of the dale begins at Wensley, 
whose 13th-century church with some pre-Norman. sculptured 
stones in its walls suggests its greater importance in early times, 
A little way upstream and standing high on its northern side are 
the walls and towers of the 14th-century Bolton castle. 

From Leyburn to just above Hawes the valley floor is fertile and 
carries pastures notable for their dairy produce, though fresh milk 
is now of much greater importance than the cheese to which the 
dale long ago gave its name, The valley is bordered by steep 
slopes with terraces caused by the alternation of thin resistant 
limestones with softer shale and sandstone beds. Wide moorland: 
rising to heights of over 2,000 ft. separate Wensleydale from the 
neighbouring dales. Where the surface rock is limestone many 
of the moorland streams disappear underground. The Buttertubs 
pass shows fine examples of such solution drainage. Where the 
many rapid side streams and the main river cross the limestones 
in the valley, waterfalls and gorges are formed. At Aysgatth 
the Ure descends in three main cascades within 1} mi. and witha 
total fall of more than 100 ft. Hardraw Force, on à tributary 
stream near Hawes, has a Single leap of 96 ft. from a projecting 
ledge of limestone. From Hawes to its source the Ure flows in an 
open moorland valley. (T. Her) 

WENT, FRIEDRICH AUGUST FERDINAND 
CHRISTIAN (1863-1935), Dutch botanist, was responsible for 
the early knowledge of plant hormones and contributed greatly to 
the development of botany in the Netherlands. He was born in 
Amsterdam on June 18, 1863. ^ 

From 1891 to 1896 Went was director of a sugar cane expel 
mental station in Java, where he laid the foundation for a physio: 
logical analysis of the sugar cane plant and exerted a continuing 
influence on pure and applied research in the tropics. As profess 
of botany at the University of Utrecht (1896-1934), his e 
teaching brought him many students. His laboratory became Ii 
mous for its work on temperature effects, on plant tropisms, an 4 
plant growth hormones, particularly auxin, The early acceptum 
of the plant growth hormone concept in Europe was largely x 
his effective lecturing. Went died at Wassenaar, near The Hagi, 
on July 24, 1935. 

See G. J. Peirce in Plant Physiology, pp. 218-223 rr DM 


WEN T'ING-YUN (WEN Cur or WEN FEr-CH'ING ) e 
?870), Chinese poet skilled in music, is generally considered i 
earliest chief popularizer of the /z'u, or song-poem, charactel m 
by lines of unequal length and written for a “tune” or P qu 
according to a prescribed rhyme and tonal sequence. -fhs 
born to a prominent family in T'ai-yüan in modern Shansi. ^, 
unsuccessful candidate in the civil-service examinations i i 
capital, he was lionized for the facility and brilliance a va 


the timbered guildhall (1577) and a 12th-century church, a Tudor 
mansion (1535) at Benthall, the Old Hall (16th-17th century) 
at Little Wenlock, and many industrial antiquities at Ironbridge 
and Coalbrookdale. 

WENSLEYDALE, part of the upper valley of the river Ure 
in Yorkshire, Eng. The name Wensleydale is derived from the 


erary compositions. A frequenter of wineshops 8n as it 
houses, and with a cantankerous temperament, he often W 
volved in brawls and scandals and made many enemies. | jr 
Wen wrote during a period when foreign music and TUS T 
struments from Korea, Annam, and Central Asia had profou 


altered traditional Chinese music, He was probably the 


the established poets to become aware of the demands of 
ic and to have consciously developed, as a verse form 
sited to it, the ta'u, which, with its "long and short lines,” was in 
contrast to the more ae pe lü-shih and chüeh-chü. (For 
e verse forms, see. CHINESE LITERATURE: Pang Dynasty.) 
E Chien Chi ("Among the Flowers Collection"), the earliest 
extensive tzu anthology ( preface dated 940), contains works by 
{8 igu poets, Wen's contribution of 66 tz’, done in 18 different 
itimes," being the largest. In subject matter, his ¢z’u poems, for 
which he is best known, are limited to the description of boudoir 
felings. His style is marked by a sensuous elegance, even volup- 
ess. Its predominant images are derived from nature and 
tuousn P 5 E 
from art (furniture, clothing, etc.), often combined to produce a 
richness of texture seldom surpassed in Chinese poetry. 
See G. W. Baxter, “Metrical Origin of the Tz'u," Harvard Journal 
of Asiatic Studies, vol. xvi, pp. 108-145 (1953), (L Y. L.) 
WENTWORTH, WILLIAM CHARLES (1793-1872), an 
outstanding figure in early Australian history, was born Oct. 26, 
1793, at Norfolk Island, the New South Wales penal settlement, 
the son of D'Arcy Wentworth, government surgeon of the settle- 
men. He was educated in England, first at Greenwich, after 
which he went back to Australia to explore the Blue mountains. 
He returned to England to complete his education at Peterhouse, 
Cambridge. He studied law and began his practice in Sydney. In 
1824 he published A Statistical Account of the British Settlement 
in Australasia, a plea for more powers for colonial governments 
anda wide franchise, thereby making him a leader of the “emanci- 
pists” against the "exclusivists." -In the same year, with Robert 
Wardell, he started a newspaper, the Australian, and conducted 
active opposition to the authoritarian governor Sir Ralph Darling. 
During the 1830s he continued active work for a constitution giv- 
ing greater powers of government to New South Wales. In 1835 
ees Patriotic association was formed, and Wentworth 
me one of its leaders. But he also became wealthy and was 
no longer in favour of a wide franchise, declaring that»“‘poverty 
ind ignorance went hand in hand.” He had much to do with de- 
Signing the constitution granted to the Australian colonies in 1842, 
but in the first council he led the exclusivists. Wentworth was 
ilo influential in the movement which led to the constitution of 
1854. He lived abroad for several years, then returned tó:Aus- 
p» to become president of the upper house in 1861. -In' 1862 
Eus in England. He died on March 20, 1872, and was pros 
hey. j, " (J-F. C. 
QVERBOCZY, ISTVÁN (14582-1542), Hungarian states- 
itn, the jurist. whose codification of his country's law served as 
2 basic text for more than 400 years, with very controversial 
à E Pinky and socially. A member of the untitled MN 
se spokesman he became, he emerges into history as'a judge 
inthe reign of King Ulászló II (Vladislav of Bohemia). 
E missióned by the king to collect the customary and statute 
of the kingdom, Werbóczy in 1514 produced his great work, 
En as the Tripartitum. In this he insisted on the equality of 
E between the titled nobles, or magnates, and the un- 
bi * To show the nobility as the sole and original repository 
i wer in the state, he called attention to the doctrine of the 
g Y Crown of St. Stephen: the Holy Crown, personifying all law 
Power in the land, is represented by its members, the nobles, 
0 tran: 7 y 
> Stele authority to the king elected by es and - 
With him through parliament. The non-noble peasants, 
0 : 5 - 
pem of whom in 1514 rose in revolt under György Dózsa, 
T wholly without rights, at the-mercy of the nobles. 
t kin üczy received the official rank of “personal lieutenant of 
Turkisk 5 presence in judgments.” Under King Louis Il, as the 
Is » threat to Hungary grew, he was sent on missions to obtain 
deputy) s Western Europe. Momentarily elected palatine (King's 
jette A 525, he was forced to resign by the magnates; who ob- 
pense After the Battle of Mohács and Louis IP's 
tman pi, 5523 took the side of John (g.v.) Zápolya against the 
‘for John 108 Ferdinand I. Having negotiated with the Germans 
Simon Je With the Turks for John's infant successor John 
‘tin, O he died iin Buda in 1542, during the Turkish Occupa- 
(Ge. GR.) 
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WERDAU, a town of East Germany, a regional capital in 
the Bezirk (district) of Karl-Marx-Stadt (formerly Chemnitz), 
German Democratic Republic. The town is a railway junction, 
lying on the Pleisse River about 45 mi. (72 km.) S of Leipzig. 
Pop: (1964) 23,867. Industries include spinning and weaving and 
manufacture of trucks, textile machinery, measuring instruments, 
and furniture. To the northwest is the Koberbach Dam with a 
reservoir having a capacity of 3,400,000 cu.yd. (2,600,000 cu.m.). 
The town received its municipal charter in 1304. 

WERFEL, FRANZ (1890-1945), German writer, perhaps 
best known as a novelist, was born ina German-speaking Jewish 
family in Prague on Sept. 10, 1890. He later lived in Hamburg, 
Leipzig, and Vienna, emigrating to France in 1938. As a young 
man Werfel became one of the: most prominent poets and drama- 
tists of the German Expressionist movement. His verse (Der 
Weit freund, 1911; Wir sind, 1913; etc.) celebrated with ardour 
such themes as world brotherhood. Spiegelmensch (1920) was a 
dramatic experiment in the Expressionist manner, though later his- 
torical plays ‘such as Juarez und Maximilian (1924; Eng. trans. 
1926) and Paulus unter den Juden (1926; Paul Among the Jews, 
1928) are: more traditionally realistic. Verdi (1924; Eng. trans. 
1925) opened a new phase in Werfel’s development, marking him 
as a novelist of fluency and imaginative power. Barbara oder die 
Frómmigkeit (1929; The Pure in Heart, 1931) anticipates in its 
sympathy with Roman Catholicism the approach to religion of his 
most popular book Das Lied von Bernadette (1941; The Song of 
Bernadette, 1942), written after escape from France in 1940. His 
last novel, Stern der Ungeborenen (1946; Star of the Unborn, 
1946), isa fantasy of the future. He spent his last years in the 
United States, dying at Beverly Hills, Calif., on Aug. 26, 1945. 
For a portrait of Werfel see the article GERMAN LITERATURE. 


See A. von Puttkamer, F. Werfel, Wort und Antwort (1952). 
(H. M. Wa.) 

WERGELAND, HENRIK ARNOLD (1808-1845), one 
of Norway's greatest lyric poets, whose humanitarian activity 
among the common people, revolutionary political ideas, and love 
of freedom made him a legendary figure. He was born at Kris- 
tiansand on June 17, 1808. Though he wrote plays and prose 
works of all sorts, his true greatness was realized in poetry. A 
volume of poems (Digte: Forste Ring; 1829) and the cosmogonic 
epic Skabelsen, Mennesket og Messias (Creation, Humanity, and 
Messiah”; 1830;-revised in 1845 as Mennesket) were followed by 
numerous lyric poems and a series of narrative poems in short 
lyrical metres, including "Jan van Huysums Blomsterstykke" 
(“Jan van Huysum's Flowerpiece"; 1840) and “Den engelske 
Lods” (“The English Pilot"; 1844). ' Though Wergeland was 
sharply criticized. (especially by J. S. C. Welhaven, q.v.) for ex- 
travagance of language and imagery, his originality of form is 
evident and his spiritual breadth has never been surpassed in 
Scandinavian poetry. During the last year of his life he suffered 
from tuberculosis; he died at Christiania (Oslo) on July 12, 1845. 
In 1908 a statue was erected to his memory by his compatriots 
at Fargo, N.D. 

See also NORWEGIAN LITERATURE: The Age of Wergeland. 

BrsrrocRAPHY.—H. Wergeland, Samlede Skrifter, 9 vol, ed. by H. 
Lassen (1852-57); Samlede Skrifter, 23 vol., ed. by H. Jaeger and D. 
A. Seip (1918-40) ; Poems, a selection (with introduction), trans, by 
G. M. Gathorne-Hardy et al. (1929; 2nd ed., 1960). See also J. S. 


Welhaven, Henr. Wergelands Digtekunst og Polemik (1832) ; H. Beyer, 
Henrik Wergeland (1946) ; D. Haakonsen, Skabelsen i Henrik Werge- 


lands Diktning (1951). (D. A. H.) 
WERNER, ABRAHAM GOTTLOB (1750-1817), Ger- 
man geologist, founder and leader of the neptunists’ school that 
proclaimed the aqueous origin of rocks in heated and prolonged 
opposition to the plutonists who argued that granite and many 
other rocks were of igneous, or plutonic, origin, was born in Upper 
Lusatia, Saxony, on Sept. 25, 1750. He was educated at Bunzlau, 
Silesia, and-in 1764 joined his father at Count Solm's ironworks 
at Wehrau and Lorzendorf, with the idea of ultimately succeeding 
him as inspector. In1769, however, he-entered the mining school 
at Freiberg, and in 1771 went to Leipzig, where he studied law and 
mineralogy. In 1775 he was appointed inspector and teacher in 
the mining school at Freiberg. He devoted himself for 40 years to 
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the development of the school, which rose to be one of the cen- 
tres of scientific learning in Europe. He died at Freiberg on 
June 30, 1817. 

One of the distinguishing features of Werner’s teaching was 
the care with which he taught lithology and the succession of 
geological formations; a subject to which he applied the name 
geognosy. His views on a definite geological succession were in- 
spired by the works of J. G. Lehmann and G. C. Fiichsel (1722- 
73), He showed that the rocks of the earth follow each other in 
a certain definite order. He had never traveled, and the sequence 
of rock-masses which he had recognized in Saxony was believed 
by him to be of universal application. He taught that the rocks 
were precipitates of a primeval ocean, and followed each other in 
successive deposits of worldwide extent. Volcanoes were regarded 
by him as abnormal phenomena, probably due to the combustion 
of subterranean beds of coal. Basalt and similar rocks, already 
recognized by other observers as of igneous origin, he believed 
to be water-formed accumulations of the same ancient ocean. 
Hence arose one of the great historical controversies of geology, 
Werner's followers, known as neptunists, preaching the now ob- 
solete doctrine that all rocks were formed by precipitation from 
water; their opponents, plutonists, stressing the important part 
taken in the construction of the earth's crust by subterranean 
heat (see GEoLocy: Development of the Science). 

Though much of Werner's theoretical work was erroneous, sci- 
ence is indebted to him for so clearly demonstrating the chrono- 
logical succession of rocks. i 

WERNER, ALFRED (1866-1919), French-Swiss chemist, 
won the 1913 Nobel Prize in Chemistry for work based on his co- 
ordination theory of valency, He was born at Mulhouse, in Al- 
sace, on Dec. 12, 1866. In 1886 he went to Ziirich to study and 
later worked there with Georg Lunge and in Paris with Marcelin 
Berthelot. In 1893 he returned to Ziirich where he taught chem- 
istry until his death on Noy. 15, 1919. £ 

Werner’s earliest work was with Arthur Hantzsch (g.v.) on 
the stereochemistry of the oximes (q.v.). His greatest contribu- 
tion, the coordination theory (see CO-ORDINATION COMPOUNDS; 
VALENCE: Werner's Co-ordination Theory), was put forward in 
1893. Werner stated that he awoke one day at 2 A.M. as the 
theory flashed into his consciousness and by 5 p.m. had worked 
out its essential features. The theory not only provided a sim- 
ple method of classifying complex inorganic compounds but also 
brought to light unsuspected cases of isomerism, including com- 
pounds whose optical activity is due to elements other than car- 
bon. He and his students prepared numerous new series of com- 
pounds and fitted them into the new system, and he wrote two 
textbooks and more than 150 technical papers. - Although Werner's 
views had to be modified slightly, they may be said to underlie 
the modern development of inorganic chemistry, since they de- 
parted from inadequate theories of structure based on the study 
of carbon compounds and prepared the way for the much broader 
electronic theory of valency. Werner deserves to be ranked with 
Friedrich Kekulé as an originator of structure theory. 

BrisLi0GRAPHY.—Obituary notice by G. T. Morgan in J. Chem. Soc. 
(1920); K. A. Hofmann, Berichte der deutschen chemischen. Gesell- 
schaft (1920); P. Karrer, Helvetica chimica acta (1920); P. Pfeiffer 
in J. Chem. Educ. (1928). (R. E. O.; X.) 

WERNIGERODE, a town of East Germany, a regional cap- 
italin the Bezirk (district) of Magdeburg, German. Democratic 
Republic, lies at the northern foot of the Harz Mountains about 
50 mi. (80 km.) SW of Magdeburg. Pop. (1964) 32,676. It is a 
health resort and vacation centre and is dominated by the castle, 
which contains a feudal museum. Many old timber-framed build- 
ings, including the 15th-century town hall, have been preserved. 
The town is a road junction and on the Halberstadt-Goslar rail- 
way. Manufactures include electric motors, machine tools, food- 
stuffs, pharmaceutical goods, glass, and paper; there are brick and 
timber works. Nearby are quarries and iron ore, pyrites, and 
limestone mines. Wernigerode was first mentioned in documents 
in 1121 and received its municipal charter in 1229. 

WERTHEIMER, MAX (1880-1943), German psychologist 

and philosopher, founder of the Gestalt theory, was born in Prague, 


Czech., on April 15, 1880. He studied philosophy and psycholo 

at Prague and Berlin and received his Ph.D. summa cum lud, 
from Würzburg in 1904. He taught at Frankfurt and then at Ber 
lin, returning to Frankfurt in 1929 to accept the chair in Psychol. 
ogy. In 1933 he moved to the United States, joining the New 
School for Social Research in New York City, where he held 4 
professorship until his death on Oct. 12, 1943. 

Wertheimer’s profound influence on psychology came mainly 
through his many devoted students. His writings ranged widely, 
including such fields as the psychology of perception and of think. 
ing, crime detection, musicology, and philosophical problems of - 
logic, ethics, and truth. His 1912 paper on apparent movement 
launched the Gestalt school, which he, with Wolfgang Kohler, Kurt 
Koffka (gq.v.), and others, made one of the major approaches of 
modern psychology (see further GEsrALT Psycxoxocy), 

See Edwin B. Newman, “Max Wertheimer (1880-1943),” Am, J, 
Psychol., 57:428-435 (1944) ; Ri J. Herrnstein and E. G. Boring (eds), 
Source Book in the History of Psychology (1965). (M. M, Wr) 

WESEL, a town of West Germany, in the Düsseldorf admin 
istrative district of the Land (state) of North Rhine-Westphalia 
(Nordrhein-Westfalen), Federal Republic of Germany. Pop, 
(1961) 32,002. Lying on the Rhine, the Lippe, and the Lippe 
branch canal, Wesel has for centuries been an important trade and 
shipping centre (it was a member of the Hanseatic League from 
1407), and it has large harbour installations as well as many it 
dustrial plants and other business enterprises. The town wi 
granted municipal status in 1241. Peter Minuit, the first gov 
ernor of New York (New Netherland), was born there about 1580, 
From 1680 to 1918 Wesel was a Brandenburg-Prussian garrison 
town. Wesel was almost completely destroyed by air raids during 
World War II. It has since been rebuilt as a modern city, its new 
architectural distinction being crowned by the Municipal Play- 
house completed in 1958. (H. Kx) 

WESER, one of the chief rivers of Germany, 296 mi, (41 
km.) long, rising in central Germany to flow generally northward 
and discharge into the North Sea at Bremerhaven. Bremen (Q4), 
the country's second largest port (after Hamburg), is on the 
Weser, 65 mi. (105 km.) from its mouth. 

The Weser proper originates at Miinden (about ten miles below 
Kassel, in the Land of Hesse) by the union of its headstreams, 
the Werra and the Fulda. The Werra rises in the southwestem 
slopes of the Thüringer Wald and first flows northwest, then als 
across the highlands of the Thüringer Wald before resuming i 
northwesterly course. The Fulda, rising on the northern slop 
of the Hohe Rhün, flows northward through a zone of woode 
limestone and sandstone uplands, passing by the’ small town? 
Fulda and the large city of Kassel. Below Münden the Weser Pll 
sues a winding course through cultivated lowlands and woode 
hills till it cuts through the ridge of the Wichen-Wesergebirge y 
the Gap of Minden on the Porta Westfalica (Westphalian Gate): 
There, at Minden, it enters the Northern Lowland. It crosses i 
heath and boglands in a wide floodplain to Bremen and then t 
ters its long, narrow estuary before reaching Bremerhaven | quu 
Its.chief tributary in the northern lowlands is the Aller (with d 
Leine), which drains the country around Brunswick and Han" 
The Geeste enters the Weser at Bremerhaven. ; 

The Weser has a winter maximum and summer minim! 
and its course is meandering and varying in depth. Itis n: 
for 1,000-ton barges to Münden, and improvements are | 
that will make it possible for barges of this size to reach ge 
The Mittelland Canal (g.v.), carrying barges up to 1,000 e 
provides connections with the Ems, Rhine, and Elbe WEM P 
At Bremerhaven the river is just over a mile wide. V edl 
structed by extensive sandbanks, through which there is à CP pn 
channel. The estuary is marked by buoys upriver to 

Annual traffic on the lower Weser amounts to 4,700,000 
Bremen and to another 3,400,000 tons at small ports. The " 
Weser, upstream to Minden, carries 2,200,000 tons; the " 
Weser (including the Werra and the Fulda), P EDD 

WESLEY, CHARLES (1707-1788), English deg 
poet, and hymn writer, who with his elder brother Jobn 
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the Methodist. movement in the Church of England, was born 
Deo. 18, 1707, at Epworth, Lincolnshire. (For his parentage and 

ringing see WESLEY, Jonn.) In 1716 he entered Westminster 
School, London, where under the tuition of his eldest brother, 
Samuel, he became a polished classical scholar. In 1726 he was 
elected to Christ Church, Oxford, where he spent much of his 
time translating the classics into English verse. 

During the winter of 1728-29 Charles Wesley underwent a 
spiritual awakening, partly through the influence of his brother 
John and partly (he believed) through his mother’s prayers, He 
began to keep a diary, and he persuaded two other undergraduates 
to join him in study and religious exercises. This was the begin- 
ning of the Holy Club, whose leadership he handed over to John 
in November 1729. Charles graduated in 1730, served as a tutor, 
md took his M.A. in 1733. He agreed to accompany John to 
Georgia in North America as Col. James Oglethorpe’s secretary, 
and accepted holy orders (September 1735) so as to be of greater 
service, 

Throughout his life Charles was subject to much greater ex- 
tremes of emotion than his brother, and in Georgia, where they 
arived in February 1736, his spiritual despair was far greater 
than John’s and his privations far more exhausting. Broken in 
body, troubled in spirit, after only a few months he was glad to 
Tiu via Boston to England with dispatches from Oglethorpe. 
He constantly planned to return, with George Whitefield as his 
assistant, but once more illness struck, threatening to be fatal, and 
Whitefield sailed alone. 

Like his brother John, Charles Wesley found spiritual peace 
through the help of the Moravians, especially of Peter Böhler, who 
tplained to him the nature of justifying faith. He finally found 
himself “at peace with God” on Whitsunday, May 21, 1738. Two 
dys later he wrote on his sickbed in John Bray’s house in Little 
Britain, London, his “conversion hymn,” which his brother joined 
him in singing on May 24: 


Where shall my wond'ring Soul begin? 
How shall I All to Heaven aspire? 
A Slave redeem'd from Death and Sin; 

A Brand pluck’d from Eternal Fire, 
How shall I equal Triumphs raise, 
Or sing my great Deliverer’s Praise? 


A year later, on the anniversary of his conversion, he wrote lines 
Which have opened the Methodist Hymn Book since 1780: 
O for a Thousand Tongues to sing 
My dear Redeemer's Praise! 
The Glories of my Gop and King, 
The Triumphs of his Grace. 
puineeforward Charles Wesley was as much on fire to proclaim 
© gospel as his brother John, equally bold and tireless in doing 
OM Some ways he was the more colourful and eloquent 
tle, 5 and one of his sermons on the text "Awake, thou that 
E im (Eph. 5:14), preached before the: University of Oxford 
p] «51742, became the Methodist best seller. Charles had 
in earn voice and sometimes ended his sermons by “singing 
Song ae to sinners.” Above all, he translated the gospel into 
tilism his hymns furnished both a powerful means of evan- 
asa a rich reservoir of devotion. 
1822) Vi 1749, Charles Wesley married Sarah Gwynne (1726- 
tany, Lac, upremely happy marriage did not hinder his itin- 
that of so EC because of his poor health, his main task was 
and Lond ending the work in the two chief areas, Bristol 
Months e; there was thus no difficulty about spending some 
Tui year with his family in Bristol. There were born his 
a bee Sons, Charles (1757-1834) and Samuel (1766-1837), 
family pstOcking daughter, Sarah. (1759-1828). . In 1771 the 
thiefly ; ved to Marylebone, then a country suburb of London, 
? order to further the musical education of his promising 
€ himself continued to itinerate along the Bristol-London 
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ili, mirangement crept into Charles Wesley's relationship 
Charles rother John in 1749, when from the best of motives 
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(see pa ectively prevented John’s marriage with Grace Murray 
SUY, Jonn), Charles also feared that his brother was 
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succumbing too easily to pressure from the Methodist lay preach- 
ers that he should enhance their status, especially by allowing 
them to administer the sacraments. Charles was even more firmly 
attached to the Church of England than was John, and he saw 
more clearly that Methodism was being led into the separation he 
dreaded. Rather than foment open conflict, however, he withdrew 
from active leadership of the Methodist societies as a whole and 
simply endeavoured to act as a brake upon what he regarded as 
the schismatical tendencies of his brother. He was desperately 
grieved in 1784 when John began to ordain preachers, 

By this time Charles Wesley’s greatest work for Methodism and 
the church universal had long been accomplished, though he con- 
tinued to produce verse and to revise his manuscripts until his 
death in London on March 29, 1788. 

Works.—Although the two brothers agreed not to divulge the 
authorship of the hymns they published jointly, it is clear that 
about 99% of the 4,600 items in their 60 verse publications were 
from the pen of Charles, A further 3,000 were published post- 
humously from his manuscripts, and some 1,300 remain unpub- 
lished. Inevitably in this huge output of 180,000 lines of verse 
the quality is uneven. Charles Wesley’s satirical verse, when it is 
fully known, may well earn him an assured place among the minor 
secular poets of the period. As a writer of devotional lyrics, 
whether for public worship or for private meditation, he has no 
equal, In an age supposedly sterile of lyrical verse he used no 
fewer than 100 different verse forms, nearly always with a vigour 
and virility rarely found in hymn writers, He was a bold experi- 
menter in anapestic metres, which admirably matched the rap- 
turous spiritual experiences of the early Methodist revival. He 
mastered the syncopated beat of mixed iambic and trochaic metres. 
His iambic verse was prevented from becoming jog trot by subtle 
modulations, including frequent use of an opening choriamb (see 
Prosopy, CLAssicAL). His iambic verse in particular is marked 
by the taut diction and the unobtrusive rhetorical techniques of 
an enthusiastic and skilful classical scholar. 

In Charles Wesley's verse perfected literary techniques are so 
matched by heightened emotion that the result is genuine poetry. 
He was a man with a message. Many of his poems were the 
weapons of theological warfare, and his satire bit deep, More of 
them proclaimed the wonders of God's saving love. Almost all 
were saturated with scriptural allusions, though there are also 
reminiscences of the classics of Greece, Rome, and England, His 
verses are alive with the joyous lilt of a personal faith or with 
the pastor’s vicarious identification of himself with the joys and 
sorrows and strivings of others. Among his best-known hymns 
are “Love Divine, all Loves excelling” (modeled on Dryden’s 
“Fairest Isle, all Isles excelling”), “Hark, the Herald Angels sing” 
(the first line thus altered by George Whitefield), “Christ. the 
Lorn is ris'n today,” “Soldiers of Cumis, arise,” “Rejoice, the 
Lorn is King!" (set to music by Handel), and “Jesu, Lover of 
my Soul”—which John Wesley thought too sentimental, Isaac 
Watts maintained that that single poem beginning “O Thou 
Traveller Unknown,” entitled “Wrestling Jacob,” was. worth all 
the verses he himself had written. 

Like his brother John, Charles Wesley was neither a formal nor a 
speculative theologian. Accepting the framework of orthodox be- 
lief, he emphasized and interpreted in song the varied aspects of 
God's saving relationships with man. . To be nurtured upon his 
hymns is to have a solid education in evangelical theology, almost 
free from sentimentalism. His nativity hymns stress the incarna- 
tion rather than the Babe in the manger— Our Gop contracted 
to a Span, Incomprehensibly made Man." . His recurrent theme 
is the supreme theological discovery of “Wrestling Jacob"—"Thy 
Nature, and Thy Name is Love.” This love commands awe and 
reverence because it is seen extended upon a cross, and its su- 
preme mystery is the atonement, whereby man himself experi- 
ences it through faith: “Amazing Love! how can it. be that thou, 
my Gop, shouldst die for me?" The question "How can/a sinner 
know his sins on earth forgiven?” always found its answer in the 
proof of experience: 

What we ourselves have felt, and seen, 
With Confidence we tell, 
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And publish to the Sons of Men 
The Signs infallible. 
The self-giving love of God is continually mediated to believers 
through the Lord's Supper, which conveys the Real Presence of 
Christ and is in some sense a sacrifice: 
' This Eucharistic Feast 
Our every Want supplies, 
And still we by his Death are blest 
And share his Sacrifice. 
Yet the Christian, thus saved, thus assured, and thus sustained, 
is still a pilgrim, pressing on to the goal of perfect love: 


O for an Heart to praise my Gop, 
An Heart from Sin set free! 


Write Thy New Name upon my Heart, 
Thy New, Best Name of Love! 
He is a pilgrim in fellowship with others, however, and the strongly 
personal note in Charles Wesley's hymns naturally extends from 
the individual to the community: 
All Praise to our Redeeming Lord, 
Who joins us by his Grace. 
Both the faith of the individual and Christian fellowship look for 
their consummation beyond this life, and it is remarkable how 
many of Charles Wesley's hymns end in heaven: 
And if our Fellowship below 
In Jesus be so sweet, 


What Height of Rapture shall we know 
When round his Throne we meet ! 


BIBLIOGRAPHY.—Sermons (1816); Journal, 2 vol. (1849); Poetical 
Works of J. and C. Wesley, 13 vol. (1868-72) ; F. Baker (ed.), Repre- 
sentative Verse of Charles Wesley (1962) with introduction and notes. 
Standard life by Thomas Jackson, 2 vol. (1841) ; short lives by John 
"Telford, rev. ed. (1900), and F. C. Gill (1964). See also J. E. Ratten- 
bury, The Evangelical Doctrines of Charles Wesley's Hymns (1941) ; 
B. Manning, The Hymns of Wesley and Watts (1942) ; H. Bett, Hymns 
of Methodism, 3rd ed. (1945) ; F. Baker, Charles Wesley as Revealed in 
His Letters (1948), and Charles Wesley's Verse (1964). (FR. Ba.) 


WESLEY, JOHN (1703-1791), English clergyman and 
founder of Methodism (q.v.), was born on June 17 (old style; 
June 28, new style); 1703, in Epworth, Lincolnshire, the second 
son of the scholarly Samuel Wesley (1662-1735), rector of Ep- 
worth, a former Nonconformist. Charles Wesley (q.v.) was John's 
younger brother. The rector's example and training encouraged 
his son's unwavering orthodoxy and love for the Church of England, 
his stern self-discipline, his unflinching courage, and above all his 
thirst for learning. But his mother, Susanna Wesley (daughter of 
Samuel Annesley, a Nonconformist minister), was probably the 
major influence in his life—saint, scholar, beautiful woman, and ef- 
ficient housekeeper. She educated the children herself, and al- 
though she subdued their wills she did not forfeit their affection. 
On her John Wesley based'an idealized picture of woman that in 
later years helped to frustrate his 
own dreams of happy marriage 
and family life. On Feb. 9, 1709, 
the rectory at Epworth burned 
down, and John was barely res- 
cued from the flames. In later 
years he frequently © described 
himself as “a brand plucked out 
of the burning." 

After six years at the Charter- 
house School, London, in 1720 
Wesley went up to Christ Church, 
Oxford. During his second year 
there he began to plan his studies 
more carefully, and shortly after 
graduating in 1724- he resolved to 
take holy orders, encouraged not 
only by his parents but by a “re- 
ligious friend," Sally Kirkham, 

daughter of the rector of Stanton, twe crances cottection 
Gloucestershire. His reading of -JOHN WESLEY; PORTRAIT BY GEORGE 
Jeremy Taylor’s Holy Living and Romney, 1789 
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Holy Dying made him more regular and searching in his self. 
examination, and he began to summarize the events of every hoy 
of every day in a diary, written partly in longhand and patty i 
cipher, replaced some years later by John Byrom's shorthand 
From these beginnings his Journal developed. f 

Wesley was made deacon by the bishop of Oxford on Sept, 19 
1725, and he was elected a fellow of Lincoln College on March n 
1726. In spite of his strong academic leanings he spent the sum, 
mer of 1726 assisting his father as curate at Epworth and Weoot 
and from July 1727 until November 1729 his sojourns at Oxford 
were little more than intervals in his Lincolnshire ministry, On 
Sept. 22, 1728, he was ordained priest. 

The Holy Club.—In October 1729 Wesley was recalled to y. 
ford by the rector of Lincoln College to fulfill the residential con. 
ditions of his fellowship. He returned to find that his brother 
Charles, an undergraduate at Christ Church, had persuaded Sally 
Kirkham's brother Robert and William Morgan to join him in rep. 
lar studies and devotions. Charles happily resigned the leadership 
of this religious study circle, derisively called “Methodists,” to his 
elder brother. The group grew in numbers and influence, earning 
more nicknames, of which the favourite was “the Holy Club” 
Frequent communion marked them from the outset, to which were 
soon added fasting on Wednesdays and Fridays. From 1730, when 
William Morgan directed their attention to the shocking conditions 
in the Oxford prisons, social service became an important feature 
of their activities. They taught the prisoners to read, wrote ther 
letters, paid their debts, and tried to find them work. The young 
men extended their philanthropy to the workhouses and to poor 
people generally, distributing food, clothes, medicine, and books, 
and even running a school. 

The death of William Morgan in 1732, whether from his aus 
terities or from some prison infection, produced criticism, but alo 
an unbiased apologia, entitled The Oxford Methodists, almost cet- 
tainly written by William Law. In 1734 George Whitefield (14) 
joined the Holy Club, which disintegrated with the removal of the 
Wesleys in 1735. j 

Mission to Georgia.— Shortly before his father's death in April 
1735 John Wesley refused to succeed him at Epworth, maintain- 
ing that he could not promote holiness in others until he had 
achieved it himself and that he could best do this at Oxford. The 
posthumous publication of his father’s monumental Latin work 
on Job took John Wesley in August to London, where he met an 
old Oxford friend, John Burton, now one of the most influenti 
of the trustees for the new colony of Georgia in North Ament 
Burton introduced him to the governor of the colony, Col. Junt 
Oglethorpe. They persuaded Wesley to undertake the spiritul 
oversight of the colonists, coupled with the opportunity of con 
mending Christianity to the Indians, as an agent for the Soie) 
for the Propagation of the Gospel. Wesley told Burton that his 
chief motive in accepting was to save his own soul. Charles Wesley 
was ordained in order to accompany his brother. The Atlant 
crossing introduced Wesley to some emigrant Moravians V. 
clearly possessed the spiritual peace for which he sought in VI^ 
The party landed in America on Feb. 6, 1736. " 

The mission to the Indians proved abortive, nor did Wesley "i 
ceed with most of his flock. He served them faithfully, but l 
stiff high churchmanship antagonized them, and even his adis 
social amelioration and spiritual fellowship were rejected. He " 
anaive attachment to Sophy Hopkey, niece of the chief magistt 
of Savannah, who married another man, and Wesley unvi 
courted criticism by repelling her from Holy Communion. m 

Nevertheless Wesley later described this experimental C 
period as the “second rise of Methodism”—the first being the [3 
Club. The weekly fellowship meetings which he organized uo 
vannah were (to use his own description) “the first rudime 
the Methodist societies.” For such gatherings, as well as for " 
day worship, he prepared his pioneer Collection of P. same 
Hymns (Charleston, 1737), thus emphasizing that Meth? iy 
even in Georgia, was “born in song.” It included hymns y rats 
Watts and Wesley’s own translation of various German hy 
The most significant result of the Georgia mission, howeve’ 
Wesley’s increasing conviction that he was seeking salvati? 


and for others along the wrong lines. The methods of ritu- 
vance, self-denial, and good works brought little lasting 

continued, however, to learn from the Moravians in 
In December 1737 he fled from the misunderstandings 
tions brought to a head by the Sophy Hopkey affair. 
ijon.—In London Wesley met the Moravian Peter 
"who convinced him that what he needed was simply faith. 
discovered Luther's commentary on Galatians and “found 
faith.” He realized that this “new” truth of justifica- 
|) by faith alone was in fact orthodox but almost forgotten 
"teaching. Above all it was scriptural. At Wesley’s re- 
ler produced witnesses who testified that they personally 
wed by faith alone. Wesley’s mind was convinced, and 
quickly followed. On May 24, 1738, in a society com- 
largely of Moravians but meeting under the auspices of the 
of England in Aldersgate Street, London, this intellectual 
conviction was transformed into a personal experience, while 
Luther's Preface to the Epistle to the Romans was being read 
. He thus described this event in his Journal: 


uu quarter before nine, while he was describing the change 
God works in the heart through faith in Christ, I felt my heart 
stra warmed. I felt I did trust in Christ, Christ alone, for salva- 
ion; and an assurance was given me that he had taken away my sins, 

‘ten mine, and saved me from the law of sin and death. 

John Wesley was nearly 35, a clergyman of ten years’ standing. 
‘After years of frustration he realized why the brand had been 
‘out of the burning. He now saw his life's work as the 
on of the good news of salvation by faith, preferably 
ough recalling the Church of England to its spiritual mission, 

[that failed then by whatever other means were available. He 
no plans, no blueprint of a new ecclesiastical organization, in- 
desire to form a new organization. He had simply an over- 
Conviction that he must share these new-found spiritual 
5. First, however, he went to visit Graf Nikolaus von Zinzen- 
dori (q.0.) at Marienborn and the Moravian headquarters at Herrn- 
1 any, where his faith was confirmed and he learned the 
üls of Moravian organization (see MORAVIAN CHURCH). 

ous Societies.—On his return to England Wesley pro- 
"salvation by faith wherever a pulpit was offered him, 
church after church was closed against his enthusiasm. He 
l more success with the religious societies, founded 
fiib to provide ordered devotions under the direction of an 

c clergyman, but by then mostly administered by lay 
! s for the purpose of religious discussion. Wesley went 
y DRS of sympathetic societies trying to inject new spiritual 

deed them, particularly by introducing "bands" like those 
m Moravians—small groups within each society confined to 
ie of the same sex and marital status who were prepared 
‘intimate secrets with each other and to receive mutual 
bo Tn December 1738 Wesley drew up Rules of the Band- 
through dd some religious societies showed signs of revival 
urs Confessional groups. 
Methodis t Societies. — For a year Wesley worked only through 
po. pa nizations, chiefly in London and Bristol, with some 

Sie jn eet increasing rebellion even in the Fetter Lane 
hino. ndon that lie had helped to found in May 1738. But 

i of E Whitefield persuaded Wesley that evangelization by 

e small group was not sufficient by itself, and that if 
ean ations within church walls were forbidden him he 
tudes in them outside. Indeed there were unchurched mul- 
the matker on areas who could be reached only by preaching in 

Wales tPlaces, the lanes, and the fields. On Sunday April 1 
pot for Whitefield in the open air at Bristol, to a 
Phd to er people. Having taken the plunge Wesley regularly 
ichange ors of thousands in the open air, often with results 

WS breaches, remarkable as those which accompanied White- 
impase;. aching. Unlike Whitefield, Wesley did not preach in an 

ike Whit a fiati manner, but quietly and logically. ‘Again 
"niea i cmd Wesley gathered his converts into societies for 
fis ellowship and spiritual growth. Christianity, he main- 
© essentially a social religion; and . . . to turn it into a 
one is to destroy it.” 
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In December 1 739 a group of people asked Wesley to take them 
under his own wing, and for them he secured the lease of the ruined 
King’s Foundery near Upper Moorfields, London. This soon be- 
came the rallying point for those who were ready to accept his 
leadership unquestioningly. These included the members of the 
Fetter Lane Society who broke with him in July 1740 because he 
insisted on the spiritual value of the means of grace while the 
Moravian leader P. H. Molther emphasized “stillness” and ac- 
cepted only faith in Christ as a means of grace. (Two years later 
the Fetter Lane Society was formally settled as a Moravian con- 
gregation.) In Bristol Wesley’s New Room in the Horsefair, built 
in 1739, provided a similar centre. Societies owing allegiance un- 
der God to John Wesley alone proliferated in London, Bristol, and 
elsewhere. This spiritual autocracy constituted a danger, but 
throughout his life Wesley unfailingly used his dictatorial powers 
to the glory of God and never to the glory or the enrichment of 
John Wesley. j 

A means of pastoral oversight for the thousands of Methodists 
presented itself in 1742 when Captain Foy of Bristol suggested 
that the debt on the New Room there might be liquidated by divid- 
ing the membership into groups of about 12 and assigning to one 
member of each group the responsibility for collecting a penny a 
week from the others. Wesley made the leader of each group or 
“class” a spiritual overseer, exercising pastoral care over each mem- 
ber of his class and conducting a weekly fellowship meeting for 
them. 

To avoid the scandal of unworthy members Wesley published in 
1743 Rules for the Methodist societies, which listed evil practices 
to be avoided and inculcated positive forms of social service and 
the regular use of the various means of grace. Observance of the 
Rules was not a condition of acceptance as a member—the one 
condition was “a desire to flee from the wrath to come, to be saved 
from their sins’—but habitual breaking of the rules was taken as 
a proof of the insincerity of the professed desire, and the defective 
member was expelled. Tickets of membership were distributed 
four times a year, and those who were also members of the more 
intimate “bands” had their own distinctive tickets. 

Itinerant Preaching.—In order to promote new societies and 
to preserve high spiritual and moral standards in those already 
established, Wesley maintained a remarkable itinerancy for 50 
years. Normally he spent the worst four winter months in Bristol 
and London, making short expeditions into the neighbouring re- 
gions, and during the remainder of the year he was constantly on 
the move, always going where he seemed to be needed most, tending 
to avoid cathedral cities in order to concentrate on the unchurched 
industrial areas. Altogether he traveled some 250,000 miles 
throughout the British Isles, and in so doing preached between 
40,000 and 50,000 sermons. Many of his journeys were on horse- 
back, and he read as he rode; in later years an admirer bequeathed 
him her carriage, which he fitted up as a little traveling study. 

Wesley tried to secure the cooperation of sympathetic clergy- 
men, either as full-time itinerants like himself and his brother 
Charles, or else like William Grimshaw, whose parish of Haworth 
became the headquarters for a widespread preaching-round. Al- 
most from the outset, however, Wesley felt compelled to sink his 
prejudices in favour of ordained clergymen and to accept the help 
of gifted laymen. The first of the latter was Thomas Maxfield, 
welcomed in the winter of 1740-41. Lay itinerant preachers soon 
formed the backbone of the Methodist organization. From 1744 
Wesley invited them each year to a conference, at which the doc- 
trine and discipline of the societies were discussed and he allocated 
them to the "rounds" or circuits in which they would itinerate dur- 
ing the coming months, the ablest man in each circuit being desig- 
nated Wesley's deputy or assistant, and the others his helpers. To 
these men Wesley delegated the responsibility for pioneer evange- 
lism and the administration of the Methodist societies scattered 
throughout the British Isles, while by letter and in person he him- 
self inspired, coordinated, and (occasionally) checked their ac- 
tivities. 

Doctrinal Emphases.—The major task of the first four annual 
conferences was to clarify and summarize the basic content of the 
preachers’ message. Doctrinally Wesley was an orthodox church- 
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man, but his own spiritual experience had led him to emphasize 
the evangelical aspects of the faith, which he believed had been 
dangerously neglected. He constantly crossed swords with the ex- 
treme Calvinists who maintained that God had eternally predes- 
tined some men to salvation and others to damnation. Not only 
did Wesley proclaim the possibility of universal redemption by 
faith alone, but he also insisted that an added privilege of the 
Christian believer was a divine assurance that he was saved, the 
witness of God’s Spirit within him that he was a child of God. 
Wesley also urged the necessity of Christian living—good works 
as the proof and the outworkings of faith. Thus he constantly 
called his followers to press on to the goal of what he variously 
called holiness, sanctification, Christian perfection, and perfect 
love. He maintained that Methodism was raised up “to spread 
scriptural holiness over the land." 

Holiness implied for Wesley, however, not simply a spiritual ex- 
perience but disciplined conduct. His Rules insisted that the au- 
thenticity of justification, assurance, and santification must be 
proved by good works, Good works, in fact, if not a prerequisite 
of faith, were certainly a postrequisite. This emphasis issued 
naturally in the many-sided social service for which Wesley is justly 
famed. 

His writings also follow this broad conception of doing good to 
all men, to their bodies and minds as well as to their souls. His 
400 publications include many medical, scientific, and educational 
books and pamphlets as well as the more numerous tracts, hymn- 
books, and devotional, controversial, theological, and biblical writ- 
ings. His Primitive Physic reads quaintly today, but its plain prac- 
ticality sent it through nearly a hundred editions in as many years. 
His Christian Library summarized in 50 volumes the “choicest 
pieces of practical divinity in the English tongue,” especially skim- 
ming the cream from the somewhat long-winded writings of the 
Puritans. His monthly magazine, founded in 1778 and still being 
published as the Methodist Magazine, was originally a weapon in 
his theological warfare with the Calvinists. Best known of all is his 
incomparable Journal, described by Augustine Birrell as "the most 
amazing record of human exertion ever penned or endured” and “a 
book full of plots and plays and novels, which quivers with life and 
is crammed full of character." 

Marriage.—The supreme task of evangelism overshadowed all 
else in Wesley's life, and this combined with his somewhat naive 
attitude to women to turn his unfortunate marriage into a personal 
tragedy, though this might be claimed as a blessing in disguise. In 
1749 Wesley and Grace Murray, the housekeeper at his Newcastle 
headquarters, entered into a solemn engagement such as before 
1754 was as binding as a marriage contract. His brother Charles, 
not knowing the full circumstances, and afraid that Methodism 
would suffer, persuaded Grace Murray to marry one of Wesley's 
preachers, John Bennet. John Wesley was brokenhearted but 
refused to press the matter to a legal issue. The emotional rebound 
took him into the arms of a waspish widow with four children, 
Mary Vazeille, whom he married in 1751. She bitterly resented 
his intimate pastoral oversight of hundreds of young women, and 
her scolding effectively removed any danger that domesticity might 
impede his itinerancy. 

Separation from the Church of England.—Methodism 
spread to America in the 1760s, but war and the American Declara- 
tion of Independence drove most British preachers back to their 
homeland, though Francis Asbury (g.v.) remained. After the 
Peace of Paris in 1783 Wesley still held himself responsible for 
American Methodism. In vain he asked the bishop of London to 
ordain some of his preachers to serve in America. Finally in 1784 
he himself acted upon the long-held conviction that ordination by 
presbyters was valid and ordained two of his preachers for America. 
He also made the clergyman Thomas Coke (q.v.) a superintendent, 
with instructions that Coke should in turn ordain Asbury to this 
same office. Wesley ordained 27 preachers, but (such was his 
love for the Church of England) all but the last three were or- 
dained for ministry outside England and upon the assumption that 

their ministerial status ceased on their return to England. Also in 
1784 Wesley underlined the fact that his societies opérated quite 
independently of any control by the Church of England by enroll- 


ing in chancery a deed of declaration assigning their future gover, | 
ment to the Methodist Conference, which was to consist e 
preachers named by him and had power to perpetuate itself 
By this time Wesley was an honoured figure throughout te 
British Isles, and many churches which had formerly closeq their 
doors against him were eager to welcome him to their pulpits, - 
At his death in London on March 2, 1791, there were in the Meth. 
odist societies in the British Isles 300 traveling preachers, 72,00) 
members, and about 500,000 adherents, and about two-thirds a 
many overseas, especially in the United States, where membershj 
continued to grow at a far more rapid rate than in Wesley's home. - 
land. To the end Wesley regarded himself as a loyal priest of the 
Church of England, even though (as his brother Charles sadly re. 
ognized) his bold ecclesiastical experimentation and independence 
of episcopal control had already brought about a separation, 
whether acknowledged or not. 
See also references under “Wesley, John" in the Index, 
BrsrrocrapHy.—W orks: Standard ed. of complete works, 3rd ed, 14 
vol. (1829-31) ; standard ed. of Journal (Oct. 13, 1735-Oct, 24, 1790), 
by N. Curnock, 8 vol. (1909-16) ; standard ed. of Letters by J. Telford, 
8 vol, (1931) ; standard ed. of Sermons by E. H. Sugden, 2 vol, (1921); 
bibliography of both John and Charles Wesley’s works by R. Green, 
2nd ed, (1906), but many more titles and editions listed in Union 
Catalogue of their publications by F. Baker (1966). For selections see 
Selected Letters, ed. by F. C. Gill (1956), and John Wesley, ed. by A.C, 
Outler for the “Library of Protestant Thought” (1964). 
Biographies: Standard life by J. S. Simon, 5 vol. (1921-34). Se 
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Special Studies; J. A. Leger, John Wesley’s Last Love (1910); G, 
Eayrs, John Wesley, Christian Philosopher and Church Founder (1916); 
J. W. Prince, John Wesley on Religious Education (1926); G. C. Cel, 
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John Wesley as Editor and Author (1940) ; W. R. Cannon, The The 
ology of John Wesley (1946) ; H. Lindstrom, Wesley and Sanctification 
(1946) ; E. W. Thompson, Wesley, Apostolic Man (1957); J.M. ‘Todd, 
John Wesley and the Catholic Church (1958) ; A. W. Hill, John Wesly 
Among the Physicians (1958) ; C. W. Williams, John Wesley's Theology 
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son, John Wesley and the Christian Ministry (1963). See also Proceel- 
ings of the Wesley Historical Society, with general index (1960) to fist 
30 vol. (1897-1956). (Fn, Ba) 
WESLEY, SAMUEL (1766-1837), English composer i 
organist who helped to introduce the music of J. S Bach in hr 
gland, was born in Bristol on Feb. 24, 1766, the son of Charles 
Wesley the hymn writer. Like his brother Charles (1757-184) 
he showed musical gifts in his infancy, and at the age of six begt 
to write an oratorio, Ruth. Though he suffered from 1787 00M 
from an injury to his skull, he became one of the finest organs 
and extemporizers of his time. With K. F. Horn he publish f 
English edition of Bach's Das Wohltemperierte Klavier (The W 
Tempered Clavier). Aman of wide culture, he also won rem i 
as a conductor and lecturer, His many compositions include sy 
phonies, concertos, services, anthems, and motets, of whid 
tate Deo and the eight-part Jn exitu Israel are outstanding. ) 
died in London on Oct. 11, 1837. H. bm 
WESLEY, SAMUEL SEBASTIAN (1810-1876), Pf 


composer and organist, known for his anthems, was born 1n sd 
on Aug. 14, 1810, the natural son of Samuel Wesley. He jit 
chorister of the Chapel Royal and held various posts a5 md 
London before being appointed organist of Hereford cate i 
1832. He went on to Exeter Cathedral in 1835, to Leeds i 
Church in 1841, to Winchester Cathedral in 1849, and, fin "i 
Gloucester Cathedral in 1865. He was prominent as à COM 
of the Three Choirs Festival, and was a professor of the wer 
the Royal Academy of Music, London. He died at Glou 
on April-19, 1876, and was buried at Exeter. + tints 
The most distinguished’ English church musician of His d 
Wesley was a masterly organist and extemporizer. 
continually to improve the standard of music in cathedr: j 
became something of a disappointed man, regretting his Mrd 
cision to leave London and devote himself to work in the prot 
Of his anthems, several of which have characteristic recita 
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passages and arias, the best-known are “Blessed be the God and 
Father,” “The Wilderness,” “Ascribe unto the Lord,” “Let us lift 

our heart,” “Thou wilt keep. him in perfect peace,” “Wash me 
throughly from my wickedness,” “Cast me not away,” and “O Lord, 

Thou art my God." His “Service in E,” which contains much fine 

music, was published in 1845 with a preface.on the state.of con- 
temporary church music. The most popular of his hymn-tunes is 
that known as "Aurelia," usually sung to the words rise Church’s 
we foundation." H. Rv.) 

SSEL, JOHAN HERMAN (1742-1785), Norwegian- 
pem jo: settled in Denmark, famous for his parody area 
classical tragedy and his light verse. The son of a clergyman, he 
was born at Jonsrud near Vestby, southeast Norway, on Oct. 6, 
1742, In 1761 he matriculated at the University of Copenhagen 
and he lived in that city until his death on Dec. 29, 1785, supporting 
apenurious existence by private tuition and the translation of plays 
for the royal theatre. He was one of the founders (1772) and the 
outstanding member of the Norske Selskab, a literary and convivial 
society of Norwegian students at Copenhagen, and contributed to 
its anthologies which began to be published in 1775. The signet 
of the society bore the inscription “Vos exemplaria Graeca," and 
it was mainly directed against the extravagances with which it 
believed contemporary German literature was infecting that of 
Denmark. Wessel’s only important long work Kierlighed uden 
Stomper ("Love Without Stockings,” 1772), a “tragedy” in five 
acts written in alexandrines, by transferring the setting of a heroic 
tragedy to low life, mocked the rhetorical neoclassical drama then 
flourishing on the Danish stage. Wessel wrote two more plays, of 
little account, and a number of graceful epigrams, impromptus, 
on and (often indecent) verse tales in the manner of La Fon- 

ne, 

Wessel's collected works, Samtlige Skrivter, were published in 
lo volumes (1787); his verse, Digte, was published with a fore- 
word by P. V, Rubow (1936), 
oot Aire Wessel og Norge em cvm 

a rske Selska » . Dz, 

WESSEX, one of the kingdoms of Anglo-Saxon England, whose 
tiling dynasty eventually became kings of the whole country, grew 
Em ay Sl : one founded, according to the Anglo-Saxon 

onide, by Cerdic (g.v.) and his son (or.grandson) Cynric, 
Wo, landing in Hampshire in 494 or 495, became kings in 500 or 
519} the other, of which no tradition survived, situated by the Up- 
i Thames, Though the Chronicle implies that this area was in 
ae hands in 571, when Cuthwulf (perhaps a member of the 
est Saxon royal house) captured Luton, Aylesbury, Bensington 
enson, in Oxfordshire), and Eynsham, archaeological evidence 
E tarly settlement, perhaps from the northeast. Only a few 
ria of the early expansion are recorded: the conquest by 
Onc and Cynric of the Isle of Wight in 530; battles fought by 
Shel Salisbury in 552 and Barbury Castle (Wiltshire) in 556; 
is Ty won by Ceawlin (q.v.), who reigned from 560 to 592, 
Bae soued by Bede as the second English king to hold an 
A m dn Britain, at Dyrham, Gloucestershire, in 577, which led 

4 E ure of Bath, Cirencester, and Gloucester; and his battle 

i oe called Fethanleag, probably in North Oxfordshire, in 
Wang also defeated Aethelberht of Kent at a place called 
tor, is in 568. He was expelled in 592 and two obscure suc- 
Mose on scl and. Ceolwulf, were followed in 611- by Cynegils, 
liy to Wichelm proyoked a Northumbrian invasion by an at- 
Panda ( hee its king, Edwin. Cynegils and Cwichelm fought 
tithe Hor of Mercia at Cirencester in 628, and lost the province 
the choice oe es Cyneglis accepted AC oae aes 
Cate $ rchester-on- es for the Wesi on zd 
Mtteegig PDortance of the area north of the Thames. He was 
thee ye OY his son Cenwalh (643-672), who was expelled for 
Walther tS by Penda for divorcing his sister. Penda’s successor, 

z dat?) seized the Isle of Wight and South Hampshire in 

Obtained t them to Sussex; he became overlord of Surrey, an 
Wincheste he West Saxon Jands north of the Thames. Hence 
West, Cane teplaced Dorchester as the West Saxon see. In the 
and rome had successes, fighting at Bradford-on-Avon in 652 

8 the Britons to the River Parret in 658. His widow 
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Seaxburg reigned for a year after him, and was followed by Aesc- 
wine (674-676); who fought against. Wulfhere. His successor 
Centwine (676-685) is described by the contemporary writer 
Aldhelm (Carmina ecclesiastica, iii) as a strong king who won three 
battles, one presumably being that of 682 when he drove the 
Britons to the sea. Yet Bede (Historia ecclesiastica, iv, 12) men- 
tions a ten-year period of division among sub-kings after Cenwalh’s 
death, and Aethelred (q.v.) of Mercia had power in Berkshire and 
Wiltshire in Centwine’s reign. Ceadwalla (685-688) recovered 
the Isle of Wight and South Hampshire, and brought under his 
power Sussex and Surrey. By this time great advances must have 
been made southwestward, for there was a Saxon monastery at 
Exeter before 690. Ine (q.v.), who. succeeded when Ceadwalla 
resigned and went to Rome, placed a see at Sherborne for the 
western areas. He held synods and issued an elaborate code of 
laws. He fought against the East Saxons, Mercians, South Saxons, 
and Britons. In the reign of his successor Aethelheard (726-740), 
Aethelbald (g.v.) of Mercia became overlord south of the Humber, 
and took Somerton in 733. Though Cuthred (740-756) defeated 
him in 752, Aethelbald disposed of land in Wiltshire in 757. But 
in this year, after the deposition for misrule of Sigeberht, who had 
reigned for one year, a strong king, Cynewulf (g.v.) came to the 
throne. He regained parts, at least, of Berkshire and the lands 
north of the Thames, and held them until.Offa captured Bensington 
in.779 and made Cynewulf subject to him.. Dependence on Mercia 
continued after Cynewulf was slain in 786 by the brother of Sige- 
berht. Beorhtric, who succeeded, married the daughter of King 
Offa of Mercia and helped. him to drive into exile Egbert (q.v.); a 
claimant to the throne of Wessex. 

Mercian power over Wessex ended with the accession of Egbert 
in 802. In 825 he defeated Beornwulf of Mercia and also brought 
Surrey, Sussex, and Kent permanently under. West Saxon rule, 
along with Essex, which was lost, by 878 to the Danes. These four 
provinces were held as a subkingdom by Egbert's son, Aethelwulf 
(q.v.) and, when he succeeded his father in 839, by his son Aethel- 
stan. When Aethelwulf died in 858 it was given to his son Aethel- 
berht (g.v.), who united it with Wessex when he succeeded his 
brother Aethelbald in 860. Egbert also gained all Devon and Corn- 
wall. In 829 he conquered Mercia up to the Humber, and hence is 
called bretwalda by the chronicler; but too much should not be 
made of this, for Wiglaf of Mercia regained control in 830.  Be- 
tween 843 and 849 Berkshire was ceded by the Mercians to Aethel- 
wulf, and the Thames became the northern boundary of Wessex. 

Viking raids on Egbert’s kingdom began in 835, and were fre- 
quently repelled, The great army which arrived in 865 destroyed 
the other kingdoms, but was resisted in Wessex by Aethelred I 
(q.v.; 865-871) and Alfred (g.v.; 871-899), The latter’s impor- 
tant victory at Edington in Wiltshire (878) and his recovery of 
London in 886 led to his acceptance as lord by all the English not 
subject to the Danes. After the reconquest of the Danelaw by his 
son Edward and his daughter Aethelflaed, and the expulsion by 
Aethelstan (gq.v.) of the Scandinavian kings from Northumbria 
in 927, the kings of Wessex became kings of England. 

BisriocRAPRY.—R. G. Collingwood and J. N. L. Myres, Roman 
Britain and the English Settlements, 2nd ed. (1937); F. M. Stenton, 
Anglo-Saxon England, 2nd ed. (1947) ; D. Whitelock, English Historical 
Documents c. 500-1042 (1955). (D. Wx.) 

WEST, BENJAMIN (1738-1820), U.S. artist who had a 
profound influence on the development of British history painting, 
was history painter to George III, 1772-1801, and a foundation 
member (1768) and president of the Royal Academy (1792-1820). 
Born on Oct. 10, 1738, near Springfield, Pa., he showed precocious 
artistic talent and was sent to Philadelphia, Pa., in 1756 to study 
painting. In 1759 he sought further commissions in New York 
and in 1760, through the assistance of friends, sailed for Italy. 
While in Rome, where Neoclassicism was rapidly gaining ground, he 
met the Scottish-born painter Gavin Hamilton, who was later to 
influence Antonio Canova, and A. R. Mengs, on whose advice West 
visited most of the leading art cities of Italy. 

In 1763 West left Italy. for London, where he set up as a portrait 
painter; his subsequent patronage by George III and the assurance 
of financial support from the crown absolved him of the necessity 
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to continue to earn a livingin this way. In London he soon became 
intimate with Sir Joshua Reynolds and gained widespread popu- 
larity, His “Agrippina with the Ashes of Germanicus” was ad- 
mired by George III. “The Death of Wolfe” (c. 1771), one of his 
best-known and—at the time—most controversial works, made 
a noteworthy concession to realism in its use of modern dress rather 
than antique drapery within a classically composed composition. 
It was considered by many academicians as an indignity to the 
art of history painting, but became a popular success and won 
Reynolds’ approval. 

Though loyal to America, West retained the king’s friendship 
and patronage until 1801. In 1802 he visited Paris and exhibited 
his final sketch for “Death on the Pale Horse,” which anticipated 
developments in French romantic painting. Though he never 
returned to the United States, his pupils include all the leading 
American artists to the foundation of the National Academy 
(1826). West died in London, March 11, 1820; his body lay in 
state at the Royal Academy before being buried with great honour 
in St. Paul’s Cathedral. 

See J. Galt, The Life, Studies, and Works of Benjamin West . . . 
from Materials Furnished by Himselj (1820)—the standard biography ; 
G. Evans, Benjamin West and the Taste of His Times (1959), gives 
extensive bibliography. (Wm. 0.; X.) 

WEST, NATHANAEL (real name NATHAN WEINSTEIN) 
(1903-1940), U.S. writer, is known for his four short, surrealistic 
novels satirizing the shallow dreams of modern man. Of middle- 
class, immigrant parentage, he was born in New York City on Oct. 
17,1903, and attended public schools there. After graduating from 
Brown University in 1924, he spent 15 months in Paris, where he 
finished The Dream Life of Balso Snell (1931). Experimental and 
scatological, the novel satirizes man’s artistic and spiritual preten- 
sions and is indebted, like West’s other works, to such movements 
as Dadaism and Surrealism and such writers as Dostoevski, Baude- 
laire, and Joyce. In his masterpiece, Miss Lonelyhearts (1933), 
West created a newspaper advice columnist who attempts to solace 
his unfortunate correspondents, Disillusioned with superficial 
dreams, Miss Lonelyhearts preaches Christ’s message of love but 
ironically is killed by a cripple whom he would comfort. A Cool 
Million (1934) substitutes slapstick humour for the stark prose and 
bizarre imagery of West’s finest work, but the novel effectively 
mocks the American dream popularized by Horatio Alger, and in- 
dicts the American fascism inherent in the doctrines of superpa- 
triots. In his last years, West worked as a Hollywood screenwriter. 
The Day of the Locust (1939) dramatizes the false world and 
fantastic people of Hollywood and envisages an American Babylon 
in which those who have been cheated by life are aroused by some 
Hitlerian prophet and burn and pillage in an orgiastic attempt to 
alleviate their empty existence. On Dec. 22, 1940, West and his 
wife, Eileen McKenney, were killed in an automobile accident near 
El Centro, Calif. 

See James F. Light, Nathanael West : an Interpretative Study (1961) ; 
William White, *Nathanael West: a Bibliography," Studies in Bibliog- 
raphy, XI, pp. 207-224 (1958). (J. F. Lr.) 

WEST, THE, a term applied in the United States both to a 
geographic location and to a social-economic condition. Because 
settlement began on the eastern rim of the continent and in most 
cases expanded in a westerly direction, the West was both a place 
farther out toward the setting sun and a place where men were 
beginning over again the creation of a new society. Strictly speak- 
ing, each eastern physical-social region had its own west where its 
patterns of life were exposed to a new environment. All wests, 
therefore, differed to a degree according to the origins of their peo- 
ple and the physical environment, but all partook of the quality of 
newness and'all revealed some similarity in outlook and attitude. 

The outer edge of any western advance was known as the fron- 
tier. The U.S. Bureau of the Census defined it as a place where the 
population was not more than two persons to the square mile. Its 
first inhabitants, except in a few unusual cases, were trappers, 
traders, and lone settlers. Always on the move, they left behind 
them, as they pushed on into the wilderness, a gradually maturing 
society which the people to its east called the West. In early stages 
at least, each west was supposed to exhibit certain characteristics 
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—individualism, boastfulness, materialism, hurry, crud 
a tendency to see things not as they then ‘were but as 
someday become. In time, of course, each west read] 
degrée of social maturity, political independence, and 
complexity, and became eastern in all but geographic loca 

Historians, dealing with the growth of the United St 
recognized and given names to at least seven distinct we 
appeared as the population spread from the Atlantic to t] 
The first of these, the old west, grew up in the back c 
the original colonies. In the years between 1676 and { 
constituted a region which contrasted sharply with the 
ments and which was often in conflict with them. It 
roughly from New England to Georgia and varied in ch 
the colonies differed from each other. But, as Frede: 
Turner wrote, it formed “a democratic, self-sufficing, ] 
agricultural society in which individualism was more pron 
than the community life of the lowlands.” It was short on; 
and churches, and only gradually acquired a surplus of 
grain to exchange for what its people called store goods, - 
unjust taxes or the failure to give protection from Ind 
its people more than once rose in open rebellion aj 
mother colony. 

The thrust of population through the Allegheny Mountai 
1763 created a new west in Kentucky and Tennessee, 
Roosevelt told its story under the suggestive title The Wi 
the West, four volumes (1889-96), These were settlem 
welfare depended on the use of the Mississippi River 
citizens did not hesitate to enter into intrigues with the 
or French who controlled its waters. They provided muc 
drive for expansion in the War of 1812, and caused eas 
tremble at the thought of their growing power in Congre 

This, however, was only the beginning. With peac 
what was known as the great migration began and two! 
quickly made their appearance. Between the Ohio Rivi 
Great Lakes and reaching westward to the Mississippi a 
the old northwest filled up with peoples from the South, tl 
and Europe. On corn and hogs, and then with wheat, tht 
pered, blended the county system of local governmen 
township system, and by 1860 had developed such thri 
mercial industrial centres as Cleveland, O., Cincinnati, 0, 
IlL, and St. Louis, Mo. Expanded a bit to the south 
the region in later days was often spoken of as the Midy 
Movie WEST.) 

Meanwhile in the region between Tennessee and th 
Mexico another new west had been developing. Its p 
primarily from the old south and that region furnished 
terns on which its social-economic life evolved. With 
its major crop, and with the plantation and Negro sla 
basis for large-scale production, this west was soon know 
cotton kingdom. Yet in temper and in attitude toward 
lands, banking, and internal improvements, the region 
oughly western, and in speculation and lawlessness it 
passed the old northwest. Southerners along the A 
always spoke of it as the West. (See Sour, THE.) 

In the vast trans-Mississippi territory, the first T 
settled was that lying between the river and the 100th 
At this line, where the prairies fade out and wood and 
scarce, commence the Great Plains, extending to the Rock 
tains and their inland basins, followed by the Pacific slo 
though these units varied greatly in physical features and rt 
only two wests distinct enough to acquire names 0 
developed within their boundaries. These were the Soul 
the Pacific Northwest. (See SOUTHWEST, THE.) 

At the southern end of the Great Plains, stretching fro 
northward toward Kansas and westward across New i 
Arizona, lay a region where the heat and dryness were 
treme and whose Indian tribes had developed a culture 4 
tinct from that of the tribes to the north, Its early 
had taken place under Spanish and Mexican auspices an 
the region had come into the possession of the Unite 
the Mexican War in 1848. r 

U.S. settlers who came largely from the states dit 
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east brought their ways and institutions with them, but Mexican 
influences remained as a permanent force in the region. The 
cattle business, which became a spectacular feature of its life, was 
Spanish in most details. Architecture bore the same stamp. Yet 
the region became the U.S. Southwest with a degree of self- 
consciousness that continued to express itself in titles given to 
numerous organizations and publications. 

The Pacific Northwest, because of its great distance from older 
US, settlements and its mixed British and U.S. beginnings, early 
acquired recognition and a name as a distinct west. The Lewis 
and Clark expedition in 1803-06, the struggle over the Oregon 
boundary from 1803 to 1846, and the wide interest in the China 
trade turned national interest in its direction as a new west. 

California never quite became a distinctive American west. It 
had already progressed beyond early frontier stages before it be- 
tame a part of the nation. It was always just California. The 
discovery of gold in 1848 did not greatly alter the situation. It 
made California a part of the mining frontier and of a great trans- 
Mississippi west which became the last frontier and the West of 
song and story. (See Pacrric Coast.) 

The discovery of gold and the building of the transcontinental 
nilroads sharply altered the character of the westward movement 
inthe United States. The slow, steady advance suddenly became 
aseries of mad rushes. Where in agricultural areas it had taken a 
generation to produce a surplus of any great value, localities in 
this West did so from the first year. Under such conditions, every 
so-called western characteristic was exaggerated and magnified. 
Mining camps appeared in a vast area from California to Oregon, 
ftom Montana and Idaho to Colorado and the Dakotas. Cattle 
tanches crowded the buffalo from the plains, and the cowboy took 
his place alongside the miner as a new frontier type. Bad men 
flourished their six-shooters and brave sheriffs tamed them. The 
Indian, after a few efforts at resistance, gave way and accepted 
reservation life until the Dawes Act (1887) made possible indi- 
vidual ownership and the Burke Act (1906) opened the way to 
citizenship, Farms grew up about the mines. Supply and shipping 
towns soon appeared so that by 1890 the census bureau reported 
that a continuous frontier line could no longer be drawn. 

Political organization followed economic developments. Terri- 
torial governments were quickly established, and by 1890 all but 
four of these had become states. All had reached statehood by 
1912. The constitutions which these states adopted were notable 
for their democratic provisions, Such advanced ideas as the initi- 
itive and referendum and recall were introduced. Women were ac- 
Corded a larger political place. Even as a territory, Wyoming 
ad Women the vote, and both Wyoming and Utah did so as 
Slates, Montana elected the first woman to the U.S. Congress, and 
txas‘elected the first woman governor, These states took the 
In passing eight-hour day legislation, in limiting the hours of 
ut for women and children, in providing for the arbitration of 
diae pus and in increasing employer liability. Arizona in- 
IN ioa € recall of judges in its constitution, removed the provi- 
date, et pressure, but reinstated it as soon as Arizona became à 
in the term, the West, had by the mid-20th century lost much 
babes meaning, both as applied to a definite geographic 
i" WE as a place where certain attitudes and values existed. 
roro eed to believe that western traits lingered in many 

in 5i nation, but the forces which once gave them dominance 

Par Wee disappeared. Such expressions as the Midwest, the 
residents > the Southwest, etc., were still in use, and conveyed to 
refe a outsiders the idea of a peculiar set of Eyed 

e ed more to what once was than to what then existed. 

9 references under “West, The" in the "nes es 

y. CN. 
vake C ALLIS, a city of Wisconsin, U.S., a suburb of Mil- 
5, 0..),. which surrounds it on three sides. Settlement be- 
the Chi the establishing of a station named North Greenfield by 
Wis re 8° and North Western Railroad in 1880; the village plat 

nipped in 1887. 

dation im the Allis-Chalmers Manufacturing Company (a consoli- 
the 40-year-old Edward P. Allis Company and three 


of 
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others), manufacturers of heavy machinery, purchased a 100-ac. 
(40 ha.) site near the village and established a plant there. The 
settlement was renamed West Allis and in 1906 became a city. 
Thereafter a number of other manufacturing establishments lo- 
cated there. In 1891 grounds in the township were purchased for 
the Wisconsin State Fair, subsequently held there annually. 

Pop. (1960) 68,157. For comparative population figures see 
table in Wisconsin: Population. (Ar. E. Sm.) 

WEST BENGAL, a constituent state of the Republic of India, 
is bounded north by the Himalayas, west by Bihar, southwest by 
Orissa, south by the Bay of Bengal, and east by East Pakistan. It 
has an area of 33,829 sq.mi. (87,617 sq.km.) and is thus, after 
Kerala and Nagaland, the smallest Indian state, although it ranks 
fifth in population. The state capital is Calcutta (q.v.). 

Physical Geography.—Geographically West Bengal may be 
considered as consisting of five unequal parts. The first, the 
largest and most populous, is the western part of the great Ganges 
(Ganga) Delta, most of which lies in Pakistan. Through the cen- 
turies the active delta, taking the discharge of river waters of the 
Ganges system, has moved steadily eastward, and very little if 
any water finds its way to the sea via the western distributaries, 
of which the Hooghly River is the westernmost and chief. Con- 
sequently this western sector of the delta has been well described 
as a land of dead and dying rivers. There are numerous marshes 
and shallow lakes, especially old cutoff sections of river courses 
known as bhils or jhils, with stagnant water that, in the past, 
formed ideal breeding grounds for malarial mosquitoes. The whole 
is underlain by deep alluvium which, when adequately drained, 
forms magnificent farmland, especially for rice, jute, sugarcane, 
and maize (corn). The relative ease with which the water courses 
in the soft alluvium can be dredged have made it possible for Cal- 
cutta and other river ports to keep pace with the growth in size of 
modern shipping. Although 70 mi, (110 km.) up the Hooghly from 
the sea, Calcutta and the numerous Hooghlyside factory towns be- 
yond are reached by ocean liners. 

West of the Hooghly the land begins to rise, very slowly at 
first and then, near the Bihar border, more sharply to the Chota 
Nagpur Plateau, the easternmost section of the great Indian 
Plateau. This part of West Bengal has poorer soils, often red- 
dish, and is drained somewhat irregularly by east-flowing rivers 
from the plateau or plateau edge. Of these the best known is the 
Damodar (q.v.). On the border, West Bengal and Bihar share 
what is by far the most important coalfield in India. 

Northward a third region of West Bengal lies beyond and north 
of the Ganges. This is a well-watered agricultural area, and it is 
there that West Bengal acquired part of Bihar territory in order 
to link the rest of the state with the fourth region, the districts of 
Jalpaiguri and Cooch-Behar. This comprises the tract of low 
ground, once grass-covered and elephant-infested unhealthy coun- 
try, liable to sudden floods from Himalayan streams, and known 
generally in India as the Terai (g.v.) but in north Bengal as the 
Duars. The region is now drained, healthy, and cultivated, though 
sudden floods remain a menace. 

From the Terai the Himalayas rise abruptly and majestically, 
and there West Bengal includes the district of Darjeeling with 
Sikkim beyond. From Siliguri on the plains the old narrow-gauge 
mountain railway and the later spectacular mountain motor road 
leave for the hill station of Darjeeling on the cool, invigorating 
heights at about 6,000 ft. (1,800 m.). To the north is Mt. Kang- 
chenjunga and from near Darjeeling Mt. Everest can be seen in 
the distance. The Himalayan slopes in Darjeeling District are 
famous for their tea gardens. 

History.—West Bengal came into existence with Indian inde- 
pendence in 1947, being roughly the western third of the former 
British province of Bengal. The larger, eastern part of Bengal, 
with its predominantly Muslim population, became the main part 
of East Pakistan, The boundary between India and Pakistan, 
drawn on the basis of Muslim-Hindu majorities, runs irregularly 
across the old province, and as a result West Bengal at first con- 
sisted of two detached parts, a small northern area being entirely 
isolated from the main southern part by the territory of Bihar 
State. Under the States Reorganization Act, 1956, this was over- 
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come by the transfer to West Bengal of 3,157 sq.mi. (8,177 sq.km.) 
of Bihar, In the meantime West Bengal had been enlarged by the 
absorption of Cooch-Behar State in 1950 and the former French 
possession of Chandernagore in 1954. For history before 1947 
see BENGAL: History. (LD; Sj 

Population.—At the 1961 census West Bengal had a popula- 
tion of 34,926,279, an increase of 33% compared with 1951 when 
the population was 26,302,386. With a density of 1,032 persons 
per square mile, it was second only to Kerala with 1,127. The ma- 
jority of the population were Hindus but there were nearly 7,000,- 
000 Muslims. The largest towns are Calcutta (pop. [1961] 2,927,- 
289), Howrah (512,598), South Suburban (185,311), Asansol 
(103,405), Bhatpara (147,630), Kharagpur (147,253), Bally (101,- 
159), and Kamarhati (125,457). West Bengal is divided into 
two administrative divisions and 16 districts, listed below with 
the names of district headquarters in parentheses. Burdwan Di- 
vision; Bankura (Bankura); Birbhum (Suri); Burdwan (Burd- 
wan); Hooghly (Hooghly-Chinsurah) ; Howrah (Howrah); Mid- 
napur (Midnapur); Purulia (Purulia). Presidency Division: 
Calcutta (Calcutta); Cooch-Behar (Cooch-Behar); Darjeeling 
(Darjeeling); West Dinajpur (Balurghat) ; Jalpaiguri (Jalpai- 
guri); Malda (English Bazar); Murshidabad (Berhampore) ; 
Nadia (Krishnagar) ; and Twenty-Four Parganas (Alipore), See 
also separate articles on most of the districts. (S. Cn.) 

Social Conditions.—At the 1961 census 40.1% of the male 
population and 1746 of the female population were literate, making 
West Bengal one of the educationally more advanced states of 
India, In the 1960s there were more than 37,000 educational in- 
stitutions, including 5 universities, about 180 colleges, and 27,000 
primary schools, with a total enrollment of nearly 4,000,000. 
Free and compulsory primary education was in force in parts of 
Calcutta, Darjeeling, and in Purulia and about 6,000 villages, bene- 
fiting nearly 400,000 children. In the 1960s free medical aid was 
rendered in nearly 400 government hospitals and dispensaries with 
more than 13,000 beds. About 800 nongovernment hospitals, 
mostly charitable, with more than 20,000 beds also provided medi- 
cal facilities, There were about 300 rural health centres, The 
Employees’ State Insurance Scheme protected more than 300,000 
factory workers against the risks of sickness, maternity, and em- 
ployment injury. Free medical aid was also provided to insured 
persons through about 800 panel doctors in Calcutta and Howrah. 
A Social Services Directorate coordinated various welfare schemes 
for destitutes, orphans, women and children in moral danger, de- 
linquents, beggars, and child offenders. (S. B. L. N.) 

The Economy.—The alluvial plains of West Bengal are well 

watered, with the annual rainfall exceeding 60 in. (1,520 mm.), 
and the main crop everywhere is rice. Settlements tend to be dis- 
persed rather than nucleated. Individual farms and hamlets are 
often on mounds away from flooding and marked by a group of 
shade trees and patches of sugarcane, maize, bananas, and vege- 
tables. Before 1947 most of the jute was grown farther east in 
what is now Pakistan, and the raw jute was sent by delta creek to 
the jute-mill towns on Hooghlyside such as Baranagar, Barrackpur, 
and Bhatpara. The frontier with Pakistan being virtually closed, 
West Bengal has encouraged the growing of jute to feed existing 
factories, and Pakistan has built factories to take its own raw jute. 
The former demand for jute sacks (gunny bags) for grain has 
diminished with the rise of bulk handling, and other uses have 
been sought for jute fabrics. The industry, however, employs 
about 250,000 people, one-third of all factory workers in West 
Bengal Much jute is exported raw to Dundee, Scot., and else- 
where. Calcutta has a range of textile and other light industries, 
and industries associated with a major port, but the great industrial 
developments in West Bengal are those connected with the coal- 
field on the western border and with the hydroelectric plants of the 
Damodar Valley. 

Whe lower dams on the Damodar River are in West Bengal, 
notably the Durgapur Barrage and part of Panchet Hill Reser- 
voir. In this area is the Durgapur iron- and steelworks, one of 
three in India, developed with foreign capital under the 
second five-year-plan. Built with the help of British capital, the 
Durgapur plant was completed in 1962. There is an automobile 
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factory at Uttarpara, and aluminum rolling mills at 
Asansol. Raniganj and Asansol are coal-mining centres, 

With the partitioning of Bengal in 1947 and the clo 
frontier, communications were severely disrupted. * 
direct rail route from Calcutta was across the Sara or 
Bridge on the Ganges. After the construction of a short c 
link, rail communications with Assam over an all-In 
became possible via north Bengal but by a very circuito 
and involving a ferry crossing of the Ganges, From C; 
services to the west start from Howrah on the northwes| 
of the Hooghly River. (L.D, 

WEST BRIDGFORD, a town and urban district of Ne 
hamshire, Eng. lies 2 mi. (3.2 km.) SE of Nottingha 
(1961) 26,973. It is a modern residential area with so 
industries. The parish church dates from the early 14th 
and an 18th-century mansion now houses the local ¢o 
and a collection of pictures by local artists. The Notti 
County Hallis at Trent Bridge. Ancient arches of a fo 
are preserved on the south end of the present b 
Nottinghamshire County Cricket Club (Trent Bridge) 
Nottingham Forest Football Club have their grounds. 
Bridgford. (A. G. 

WEST BROMWICH, a municipal county, and parli 
borough in Staffordshire, Eng., 6 mi. NW of Birmingham, 
(1961) 96,041. Area 11,2,sq.mi. Although of ancient 9 
appearance of the town is modern and industrial. Coal 
in and around the borough and the industries are mainh 
lurgical—heavy and light engineering, springs, weighing ma 
and many other kinds of hardware. There are also 
and paint works. Canals connect with the Severn, 
Thames, and Humber, The Church of All Saints, for 
Clement, was rebuilt in 1872. A technical college was 
1952-53. The picturesque Oak House (16th. century) 
modernized as à museum, The borough was incorporal 
and became a county borough in 1888. wit 

WESTBURY, an urban district in the Westbury 
tary division of Wiltshire, Eng,, 25 mi. NW of Salisbury | 
Pop. (1961) 5,417. All Saints’ Church is Norman and la 
a magnificent nave and a chained black-letter copy 
Paraphrase of the New Testament. 

Westberie figures in Domesday Book as a manor, 
king, The earliest mention of the town as a boroug 
1442-43 but in 1886 the borough ceased to exist. Edingt 
now a private house, was owned by the abbess of Ron 
by Augustinian monks in 1352 and by Queen Catherint 
the death of Henry VIII. The “White Horse" cut on 
Bratton down is mentioned in a 1772 edition of Willia 
Britannia and was reshaped in 1873. Principal indus! 
manufacture of west of England cloth and of gloves; 
are a tannery and a railway workshop. Westbury i$ 
junction, 

WEST CHESTER, a borough of southeastern Penn 
U.S., about 18 mi. (29 km.) SW of Philadelphia; the seat Oi 
ter County. In 1762 the Turk’s Head Inn was establis 0 92 
but the growth of a town awaited the location of the. seat oll 
County near the tavern after 1784. Thereafter West © 
tory was enlivened for a time by threats of miniature 
Chester over the permanent location of the county seal 
ally West Chester triumphed, and the town came to be 
the present courthouse, a Greek Revival structure by i 
Walter. The life of the borough revolves around the 
farms, minor industry, and the West Chester State Co 
lished in 1812. West Chester was incorporated as 8 
1799. 

WESTCOTT, BROOKE FOSS (1825-1901), 
Durham and theological scholar famous for his share in 
and Hort,” was born on Jan. 12, 1825, in Birmingham, 
father was a lecturer in botany at Sydenham College 5 
School. He was educated at King Edward VI Schoo 
ham, during the headmastership of James Prince Lees am 
ity College, Cambridge. After taking firsts in both 
and classics, he was elected to a fellowship at Trinity, 
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E ordained two years later by his old headmaster, now bishop of 
Manchester. Among his pupils at Trinity were J. B. Lightfoot, E. 
W, Benson, and F. J. A. Hort (gg.v.). The first. two had been his 
jmiorsat King Edward’s, and all three became his lifelong friends, 

Jn 1852 Westcott left Cambridge for an assistant mastership at 
Harrow, where he remained for 17 years. In 1869 Bishop W. C. 
Magee appointed him to a residentiary canonry at Peterborough, 
and in the following year, largely through Lightfoot’s influence, 
he was invited to return to Cambridge as regius professor of di- 
vinity. He did not resign the canonry at Peterborough; he lived 
for most of the year in Cambridge and concentrated his residence 
at Peterborough into three months of the long (summer) vacation. 
In 1883-84 he exchanged the Peterborough canonry for one at 
Westminster. Finally, in 1890, at the age of 65, he was nominated 
tosucceed Lightfoot as bishop of Durham. He died at Auckland 
Castle, near Durham, on July 27, 1901, and was buried in the castle 
chapel. 

is a churchman Westcott was notable as an ardent advocate of 
the necessity of applying Christian principles to life. He was presi- 
dent of the Christian Social Union from its foundation in 1889 
until his death, and he was in large part responsible for the settle- 
ment of the great strike in the Durham coalfield in the early sum- 
mer of 1892. But it is as a theological scholar that he is most 
memorable. His early History of the Canon of the New Testament 
(1855) is still read with profit; so are his commentaries on St. John 
(1882), The Johannine Epistles (1883), and Hebrews (1889). He 
was one of those responsible for the Revised Version of the New 
Testament, published in May 1881. And in the same month ap- 
peared also the fruits of his 28 years of intensive cooperation with 
Hort—the well-known “Westcott and Hort” edition of the Greek 
text of the New Testament, a permanent landmark in its field. 

BiotiocrarHy.—Arthur Westcott, Life and Letters of B. F. Westcott, 
2 vol. (1903) ; see also the lives by Joseph Clayton (1906) and Henry 


Scott Holland (1910), and C. K. Barrett, Westcott as Commentator 
(1958). (H. F. D. S.) 


WESTCOTT, EDWARD: NOYES (1846-1898), U.S. 
banker and novelist, author of David Harum, which brought him 
literary fame after his death. Born in Syracuse, N.Y., on Sept. 27, 
1846, he attended schools in Syracuse until he was 16, when he 
became a junior clerk in the Mechanics’ Bank of Syracuse. For 
0 years his life was devoted to business except for some amateur 
Singing and composing and some writing of pamphlets issued by 
the Reform Club, New York City, of which he was a member. In 
n Summer of 1895 Westcott began David Harum: a Story of 

merican Life at Lake Meacham in the Adirondacks, where he had 
n to recover from tuberculosis. He continued it in Italy, at a 
i Th Villa near Naples, in the winter of 1895-96, and finished 
Vind 1896 after returning to the United States. The story ofa 
ol ty small-town banker with a hidden heart of gold and an 
ite talent for horse trading and homely humour, the book was 

lected by six publishers before it was finally accepted late in 1897. 
of ee died on March 31, 1898, six months before publication 
topi £ book, which became at once a best seller. Over 1,000,000 

ê were sold in the next four decades. A dramatization in 
pide ded William H. Crane (1845-1928) with one of his most 
and Wile roles: Crane later appeared in a motion-picture version, 
1934. n Rogers appeared in another motion-picture version in 
Letter n 1901 appeared a short story, “The Teller . . . with the 
of Weg of Edward N. Westcott,” in which there was an account 

Stcott's life, 

U EST COVINA, a suburban residential city of California, 
im) E the eastern end of the San Gabriel Valley, is 20 mi. (32 
Citrus Ph the centre of Los Angeles. Cultivation of the land for 
Covina tuit and walnuts began in the early 20th century. West 
being del incorporated as a city in 1923, the population then 
Cultural Sut 500, and for some time remained primarily an agri- 
Bow go munity. After World War II it experienced rapid 
Beles Cou Part of the urbanization of the eastern part of Los An- 
tige tor It is almost entirely made up of moderate-sized 
Y auto Y dwellings; its working population mainly commutes 
tamp bile to Los Angeles, Pomona, and other neighbouring 
“cturing and commercial areas. 
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Its population in 1940 was 1,072, and in 1950 it was 4,499; the 
special census of 1964 showed an increase to 60,329. (J. H, K.) 

WESTERMARCK, EDWARD ALEXANDER (1862- 
1939), Finnish sociologist, philosopher, and anthropologist, noted 
chiefly for his studies of the development of marriage and the 
family, was born at Helsinki on Nov. 20, 1862. In his philosophi- 
cal studies he was greatly influenced by the English empiricists, 
especially Adam Smith and Herbert Spencer, and later opened up 
for his students in Finland the world of English thought. He was 
concurrently professor of sociology at the University of London 
and professor of moral philosophy at the University of Helsinki. 
In the course of three decades he also spent about nine years in 
Morocco, usually devoting the summer months to ethnological re- 
search (see also ETHICS, COMPARATIVE; MARRIAGE, PRIMITIVE). 

Westermarck’s major interests were the history of marriage and 
the comparative, sociological study of the moral ideas and institu- 
tions of mankind as well as the culture of the Moors. In The His- 
tory of Human Marriage (1891; Sth ed., three volumes, 1929) 
he maintained that the family lies at the basis of human society 
and, like Sir Henry Maine earlier, denied the widely held view 
of J. J. Bachofen, Lewis H. Morgan, and F. Engels that early 
man had lived in a state of promiscuity. In The Origin and 
Development of the Moral Ideas (two volumes, 1906-08; 2nd ed., 
1912-17) he proposed a theory of ethical relativity, according 
to which moral judgments are ultimately based on emotions of 
approval and disapproval (see Erutcs, History or: Ethical Rela- 
tivity). While he appealed to the concept of an ideal society he 
provided no analysis of the concept of an ideal, for which it is dif- 
ficult to find a place in his system. In religion, his position was 
that of an agnostic, He died on Sept. 3, 1939, in Lapinlahti, Fin. 

Works by Westermarck include Ethical Relativity (1932, 1960) ; 
Christianity and Morals (1939); Ritual and Belief in Morocco, 
two volumes (1926); Marriage Ceremonies in Morocco (1914); 
A Short History of Marriage (1926) ; Wit and Wisdom in Morocco 
(1930); The Future of Marriage in Western Civilization (1936) ; 
Early Beliefs and Their Social Influence (1932) ; Memories of My 
Life (Eng. trans. by Anna Barwell, 1929). (D. Bv.) 

WESTERN AUSTRALIA, the largest state of the Common- 
wealth of Australia, comprising thàt part of the continent lying 
west of longitude 129° E, covers an area of 975,920 sq.mi. (2,527,- 
636 sq.km.), or 32.9% of the total area of Australia, Bounded 
on the éast by the Northern Territory and South Australia, it has a 
maximum northeast to southwest length of 1,480 mi. (2,382 km.) 
and a coastline of 4,350 mi. (7,000 km.). Western Australia's iso- 
lation from the more thickly populated eastern coastal belt has been 
diminished by rapidly improving communications. The capital is 
Perth. 

PHYSICAL GEOGRAPHY 


Geology and Physical Features.—Nearly the whole state lies 
on the West Australian shield of Archean rocks, chiefly granite 
and gneiss, overlain in the north by Proterozoic sandstones and 
other sedimentary rocks, and here and there by younger sediments. 
The continental shelf is very narrow in the south, and very broad, 
sloping, and deeper than usual in the north. Evidence of subsi- 
dence is given by numerous coral and limestone reefs in the north 
and west and by granite islands in the south. 

The Kimberley block (70,000 sq.mi. [181,000 sq.km.]) is the 
northernmost region, bounded by King Sound and the King Leo- 
pold Range (Mt. Broome, 3,040 ft. [927 m.]). It is a plateau of 
sandstone and some basalts, cut by deep valleys and with a rugged 
coastline cut by drowned valleys. Tides are extreme (Hanover 
Bay, 38 ft. [12 m.]). a 

The Canning Basin (150,000 sq.mi. [388,500 sq.km.]), imme- 
diately south of the Kimberley block, shows Permian sediments 
covered by Jurassic sediments near the coast, which is low-lying 
and uniform (Eighty Mile Beach). There is artesian water. Most 
of the interior is covered with sand dunes. 

Continuing southward, the Nullagine platform (200,000 sq.mi. 
[518,000 sq.km.]) is a plateau (1,000-1,400 ft. [300-430 m.]) 
with residual hills of sandstone, often flat-topped, giving way to 
dunes in the northeast. Archean granite and greenstone rise in the 
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north to form the Pilbara block, worn down to 1,200 ft. [370 m.]), ata speed of about 300 mi. (480 km.) a day. ~ Since anticy 


` 


Permian and other- seg; 
and artesian water. It uu 
ually to 1,000 ft. from mes 
near Exmouth Gulf and the j 
lands around Shark Bay AR 

The Vilgarn block (30009) 
sqmi: [777,000 sqkm.]) is th 
main plateau of Archean granites 
gneisses, etc., with greenstone it 
trusions. In the west and South 
it is covered in patches with 
lateritic cap or its residual 
(gravel, sand) which forms 
poor soils. To the southwest ar. 
small Permian glacial basim 
(Collie, Wilga) with coal depos 
its. To the south is the quartaitic 
Stirling Range (Bluff Knoll, 3,640 
ft. [1,109 m.]). The southwest. 
ern edge of the plateau is deeply 
dissected and forms the Darling 
Range (Mt. Cooke, 1,910 ít 
[582 m.]), which rise above the 
great Darling fault (500 mi, [80 
km.] north to south), 

The Swan coastal belt covers 
about 16,000 sqmi, (41,44 
sq.km.; 400 mi. [640 km.] north 
to south, 300-100 mi. [480-160 
km.] west to east) west of tht 
Darling-fault scarp. The main 
part is a lowland covered with 
Quaternary sands and with al. 
careous dunes near the shore; it 
forms an artesian basin, To the 
west are calcareous reefs andis - 
lands (Rottnest, Garden; Abr 
lhos farther south) which are hi 
ards for navigation. The rem 
of a bar has opened up Fremantle 
at the mouth of the Swan aid 
dredging has opened Cockbum 
Sound to oil tankers bound for 
the Medina refinery. The 
tide is diurnal. R 

Part of the Eucla Basin, which 
is artesian and underlies the ent 
mous limestone waste of 
Nullarbor Plain, is in Welt 
Australia; it slopes to the man 
from about 1,000: ft., ending ) 
cliffs 200-400 ft. (60-120 P. 
high. 

Climate. Weather is diit 
by any of four types 
nero equatorial (hot and be 
mid); tropical maritime (V^ 
and humid) ; tropical cud 
i mer, 
(hot and dry in sum! e mi 
time (cool and humid). ^, 
tory anticyclones cro! 
regularly from west to € 
fecting latitudes 20°- 5 


sg winte 
summer and 12?-27* Sin vot 
eye m 


with flat-topped hills, The Hamersley Plateau has been uplifted circulation i i ise i isphere, 4n ^. 
and dissected, residual mountains rising to more than 3,000 ft. cyclone De Me e fae tie pu Ocean W 
(Mt. Bruce, 4,024 ft. [1,227 m.], is the highest in Western Aus- a stream of cool, humid southwesterly air, usually polar mit 
tralia). Metal ores are common. Rocky headlands and coral in-winter, modified in summer. As the anticyclone proceeds ced 
islets line the shore. : t the air becomes drier and the southwesterly is gradually bare 
The Carnarvon Basin (50,000 sq.mi. [130,000 sq.km.]) has by a northeasterly, with all the characteristics of tropical €^? 
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flair, Then a new anticyclone arrives, and the same sequence is 
ed. 

Eus (December-February) the anticyclones travel along 
{heir southernmost path and bring an alternation of cool southwest- 
gis (21°-24° C [70*-75 F]) and hot dry northeasterlies 
(065*-38^ C [80?-100* F]) to the southern parts of the state. 
Occasional high temperatures reach 40.5° or 43° C (105° or 110° 
p. Humidity is very low, and there is no rain except for rare 
Jocal thunderstorms. The heat over the northwest gives rise to a 
Jpy-pressure system which allows equatorial air to flow in, form- 
ing an intertropical front and bringing heavy rains to the north 
ind sultry days to large areas. Temperatures in the northwest 
viry from 24° to 26.5° C at night to 35° to 43° C in the afternoon. 
Marble Bar has recorded as many as 160 consecutive days above 
38° Cin one year, and Wyndham has the highest annual average 
in Australia (29° C [84° F]). Summer rains vary from 1-3 in. 
(154-762 mm.) in the south to 20-30 in. (508-762 mm.) in the 
north, with large dry areas in the interior. 

In February and March disastrous hurricanes (“willy-willies”) 
sometimes hit the coast between Broome and Onslow and proceed 
toward the southeast, bringing torrential rains, perhaps 2-3 in. in 
one hour. There are occasional hurricanes in the northwest during 
autumn (March-May), the last rains in the north with the gradual 
retreat of equatorial air and the advance of dry tropical continental 
air, and the gradual northward migration of the anticyclones. The 
pressure troughs between anticyclones deepen and cold fronts ap- 
par, Humidity varies and the far southwest gets its first frontal 
mins (6-9 in. [152-229 mm.] for the season). In winter (June- 
August) the anticyclones control the northern weather, with cool 
dy air (trade winds) blowing offshore. There are heavy frontal 
mains in the south, ranging from 15-20 in. (380-508 mm.) on the 
toast to 8-10 in. (203-254 mm.) in the interior. Temperatures 
tte ~1°-15.5° C (30°-60° F) at night and 15:5?-24* C in the 
afternoon in the south, and about 6° C warmer in the north. 
Spring (September-November) brings the last frontal rains to the 
south (4-8 in. [102-203 mm.]) and the highest temperatures to 
E ad north, before the first *monsoonal" rains fall in No- 

er, 

The rainfall is very reliable in the far south and the far north 
but is variable in the intermediate areas, where it is also very 
Karce, 5875 of the state receiving less than 10 in. per year on 

"average. Reliable rains of 30 in. in a year or more fall over 
my 4% of the state, mostly in the southwest. 

RM and Water Supply.—The rivers of the Kimberley 

ow only after the summer rains but have large permanent 
tools. The Ord (300 mi. [480 km.]) has a large estuary. The 
Hlaroy (325 mi. [523 km:]) crosses the King Leopold Range. ‘The 
Northwestern rivers flow occasionally but may be dry for several 
the They include the De Grey-Oakover (370 mi. [595 km:]), 

t Fortescue (340 mi. [547 kin.]), the Ashburton (400 mi. [643 
(44 » the Gascoyne (475 mi. [764 km.]), and the Murchison 
tg mi. [708 km.]). A very large inland area has no drainage 

Doradic drainage (salt lakes, mostly dry). 

€ rivers which rise on the Vilgarn block and flow west through 
(386 ay Coastal plain are short, like the Swan-Avon (240 mi. 
D hin dry in summer), the Murray (70 mi. [113 km.], 213,- 
Dn [262,736,000 cu.m.] yearly), and the Collie (60 mi. 
thong yi Farther south the flow is nearly perennial with a 

J) nter-spring maximum. The Blackwood (190 mi. [306 
PT DERE 445.000 ac.-ft. a year from 6,800 sq.mt. (17,600 
inst of basin and the Frankland (80 mi. [129 km.]) 135,000 
ite mor year from 1,510 sq.mi. (3,911 sq-km.); but these rivers 
short i or less brackish. ‘The rivers which flow to the south are 

egeta qi nitent and run mostly in winter. 4 
aimer three elements of the overall Australian Enel 
Western Bs Antarctic, and the native, are e Adei 
ito three alia. Botanically, Western Australia may be ; 
the Rho ee each with its own distinctive vegetation. ^n 
oms, So: province the flora is rich in Malayan derat 
temian a the native element is strongly represented in the 
lere are Mans and in the southwestern provinces; in the latter 
So distinct Antarctic affinities. Long separation from 
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eastern Australia, first by seas and later by an arid area, as well as 
from other countries, has allowed the evolution of many forms to 
proceed without interference and has resulted in a high degree of 
endemism. 

There are approximately 6,800 species of plants, characterized 
by a very strong development in such typical genera as the Euca- 
lyptus, Acacia, Hakea, Stylidium, and Grevillea. The pitcher 
plant (Cephalotus), the kangaroo paws (Anigozanthos), the feather 
flowers (Verticordia), and the christmas tree (Nuytsia), are also 
plants of special interest. The colours of the flowers are bright, 
with blues, reds, and yellows predominating, while the colour of 
leaves tends toward a dull gray-green. The phenomenon of con- 
vergence in leaf form toward the needle type is most marked, 
and often it is only when plants flower that it is possible to tell 
that they belong to different genera or even different families. 

The northern province, with summer monsoonal rainfall, includes 
the Kimberley area and extends south along the coast to the De 
Grey and Fortescue districts. It is characterized by monsoonal 
woodland and by rich grassland in the Kimberleys, while south of 
the Fitzroy River harsh Triodia grassland is dominant. By con- 
trast the southwestern province, which is an area of Mediterranean 
climate with long dry summers and wet winters, shows relatively 
little grassland, whereas the trees and shrubs have developed 
strongly. There the members of the plant families Myrtaceae, 
Leguminosae, and Proteaceae are very common and the sand-plain 
vegetation shows exceptional diversity and floral brilliance. 

The Eremian or desert province covers a very large area of the 
state. Mulga, Spinifex, and Eremophila are characteristic plants 
in this mostly arid region. 

The main forest and woodland formations are present in the 
southwestern province. Jarrah (Eucalyptus marginata), although 
occurring essentially on lateritic soil, is also present on the sandy 
coastal plain. Karri (E. diversicolor) forest with stately trees 
up to nearly 300 ft. (90 m.) in height occurs in the deep south- 
west on Karri loams in an area where rainfall is more than 40 in. 
(1,016 mm.). The tuart (E. gomphocephala) forest is restricted 
to the limestone of the coastal plain while the wandoo (E. redunca 
elata) grows throughout the jarrah forest area and reaches its 
best development on the richer soils. The marri (E. calophylla) 
is commonly found in association with the jarrah, Drought-re- 
sistant woodlands of mixed Eucalyptus species occur farther inland, 
being succeeded in drier areas by mallee shrubs. 

Animal Life—Fauna in Western Australia lack the diversity 
found in the eastern part of the continent. Zoogeographically, the 
fauna are grouped in three regions, corresponding with the botani- 
cal provinces. Cave deposits indicate that in Pleistocene times a 
much more varied fauna occurred in the southwestern province, 
and animals such as the koala, wombat, Tasmanian devil, and 
Tasmanian wolf, now found only in southeastern Australia, were 
common. Unique forms are the burrowing frog (Myoba trachus 
gouldii) found associated with termites, and the lepidopteran 
Metacrisia nichollsi, often found in the nests of the ant Myrmecia 
regularis. The numbat formerly had a wider range but is now re- 
stricted to the wandoo forests, The northern province has a 
fauna related to that of Queensland and northern Australia. In 
the desert areas between the southwestern and northern provinces 
animals characteristic of the Eyrean subregion are found; a gro- 
tesque lizard (Moloch horridus) is a well-known representative. 


HISTORY 


The date of the first discovery of the western shores of Australia 
is uncertain. It has been ‘suggested that both the western and 
northern coasts of the state may be identified with the “Java le 
Grande” of maps said to date from around 1550. It is possible 
that Portuguese navigators sighted the northwestern coast on the 
way to the Spice Islands, as early as 1527. The first landing of 
which definite records exist is that of the Dutch captain Dirk 
Hartog in October 1616. To commemorate his discovery, Hartog 
left a pewter dinner plate, with an inscription scratched into it, 
on the island now bearing his name, Subsequent Dutch navigators, 
including Abel Janszoon Tasman (q.v.), charted the coast as far 
east as Nuyts Land, between 1618 and 1644. Later comers in- 
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cluded William Dampier (g.v.; 1688 and 1699), William de 
Vlamingh (1696-97), George Vancouver (q.v.; 1791), and Antoine 
Bruni d'Entrecasteaux (g.v.; 1792). 

The earliest settlement was made from Sydney, then a British 
possession, in December 1826. Because of suspicions that the 
French might establish a base on the west coast of Australia, Maj. 
Edmund Lockyer was dispatched to take formal possession of King 
George Sound with a party of convicts and soldiers. This estab- 
lishment remained under the control of the government in Sydney 
until 1831. Meanwhile, in March 1827 Capt. James Stirling had 
made a survey of the Swan River and offered to lead an expedi- 
tion to establish a settlement on the coast. His offer was at first 
rejected, but in 1828 the British government, uncertain of French 
intentions in the area and encouraged by the interest of a number 
of potential investors and colonists, sent Capt. C. H. Fremantle to 
take possession of the unoccupied part of Australia west of 129° 
E., In June 1829 Stirling arrived, as lieutenant governor, and 
shortly afterward founded the towns of Perth and Fremantle on 
the Swan. Several parties of migrants followed, including those 
brought out by Thomas Peel, the largest single investor. They 
were ill-prepared for pioneering; the coastal land was poor and 
labour to work the large and scattered land grants was unobtain- 
able. Many left for the eastern colonies, but the discovery of 
better land beyond the Darling Range led to the extension and 
consolidation of settlement by 1835. 

Despite Peel’s failure, a second syndicate, the Western Aus- 
tralian Company, was formed in 1840 to acquire the Lautour estate, 
90 mi. S of Perth, and to establish a settlement there. Between 
1841 and 1843, several parties were sent out to this new settlement, 
Australind, but loss of confidence among those financing the scheme 
contributed to its failure. The explorations of George Grey (1838) 
and the Gregory brothers (1845-46 and 1848) led to the settle- 
ment of the Champion Bay district, north of Perth, centred on the 
town of Geraldton. 

The continued labour shortage in the colony led to a demand 
that convicts be imported from the United Kingdom for employ- 
ment on public works and private farms. Consequently, an order- 
in-council authorizing the transportation of convicts to the colony 
was issued in 1849. The cheap convict labour, combined with 
grants-in-aid from the U.K., gave an impetus to expansion before 
convict transportation ceased in 1868. The northwestern pastoral 
country was opened in 1863 after further explorations by the 
Gregory brothers. After the abolition of transportation, a partly 
elective Legislative Council was appointed in 1870, during the ad- 
ministration of Gov. F. A. Weld. Between 1870 and 1890 valuable 
work in opening up more land for pastoral and agricultural settle- 
ment was performed by the officers of the Survey Department, 
under Malcolm Fraser and John Forrest. The brothers John and 
Alexander Forrest crossed the continent between Esperance and 
Adelaide in 1870 and between Geraldton and the overland tele- 
graph line in 1874. Other transcontinental crossings were made 
by P. E. Warburton in 1873 and E. Giles in 1875, Such explora- 
tions enlarged the area of pastoral settlement but demonstrated 
the desert nature of much of the interior. 

Alexander Forrest opened up the Kimberley district in 1879 
and there, in 1885, the government geologist reported indications 
of the presence of gold. A gold rush to Hall’s Creek followed 

(1885-87), but this field had been largely abandoned by the time 
of the proclamation of goldfields in the Pilbara district in the 
north in 1888, and in the Yilgarn, 200 mi. to the east of Perth, in 
1887, Within five years, richer finds followed at Murchison 
(1891), Coolgardie (1892), and Kalgoorlie (1892-94). 

Progress in other directions included the construction of a rail- 
way from Perth to Albany, completed in 1889, and the beginning 
of another to Geraldton. The improving prospects of the colony 
induced a demand for responsible government. A bill enabling 
Queen Victoria to grant a constitution to Western Australia re- 
ceived the royal assent on Aug. 15, 1890. This provided for a 
governor, a nominated Legislative Council, and an elected Legis- 
lative Assembly. The Legislative Council was to become elective 
when the population reached 60,000—a change effected in 1893. 

Sir John (later Lord) Forrest (g.v.), prime minister from 1890 


Commonwealth of Australia in 1901, led a legislature at first don 
nated by primary producing interests. * The advent of thousands 
of gold miners accelerated the progress of Western Australia and 
led to the provision of such public works as the Fremantle harbour 
and the Perth-Kalgoorlie railway. Forrest also sponsored the cop, 
struction of a pipeline through which water was pumped more thay 
300 mi. from Mundaring (near Perth) to the arid Coolgardie gol, 
fields. During Forrest’s later years of office, however, an opposi: 
tion party arose among the goldfields men—many of them from 
Victoria and New South Wales—who strongly supported the moy. 
ment to have Western Australia join in an Australian federation 
The agricultural interests hesitated to join the new Common. 
wealth of Australia without receiving a pledge for the retention 
of their own customs dues for five years, but after Forrest had 
made an unsuccessful attempt early in 1900 to secure this conces. 
sion from the other colonies, a referendum in July of that yer 
showed that a majority of more than 25,000 in Western Australia 
favoured federation. The Constitution Act ultimately provided 
that Western Australia should have the right to enact its own tarif 
as against the sister states for five years, decreasing annually at 
the rate of one-fifth of the amount of the original duty until it dis. 
appeared. A gentlemen's agreement among the prime ministers 
also provided for the construction of a transcontinental railway, 
After the rise of the Labor Party in Western Australia (estab. 
lished in 1899) the other two groups in the state parliament recon 
ciled their differences and united in 1905. With the decline of 
alluvial mining, a policy of agricultural expansion was pursued and, 
between 1906 and 1914, the wheat lands were extended into tht 
10-in. rainfall area. Within this region there arose a new Country 
Party (established in 1914), which aligned itself against Labor. 
The growth of the new wheat belt was the greatest achievement 
of the first 30 years of the 20th century. The. federal govem: 
ment's policy of protecting secondary industries tended to ret 
unfavourably on Western Australia, which emphasized primary 
production, so that during the depression at the end of the 1920s 
a movement arose for secession from the federation. A refert 
dum held in 1933 favoured secession, by 138,653 votes to 70,106 
but in 1935 a joint committee of the British houses of parliament 
declared itself incompetent to consider the state's petition t 
give effect to this move. With the revival of prosperity and the 
coming of World War II, during which Western Australia faced à 
threat of invasion by Japan, the secession movement lost forte 
Good wheat and wool prices and a rapidly rising population, main 
the result of federally aided immigration from the United King: 
dom and other European countries, ensured postwar prosperity 
a movement toward industrialization was highlighted by the ff 
cision of the Anglo-Iranian Oil Co., in 1952, to begin construct 
of a refinery at Kwinana, south of Fremantle, as part of an invest 
ment of A£40,000,000. Investigations in the Exmouth Gulf ant 
in the northwest, in 1952-53, also aroused hopes of the disce 
of oil. Late in 1953 oil was discovered at Learmonth uo 
commercially exploitable strikes had been made by the mid-196 š 
The potentialities of the northern part of the state were ee 
sized in the 1960s by iron ore sales to Japan and by cotton m 
ing, which was made possible by the damming of the Ord E i 
Western Australians thus entered the second half of the oil 
century with an awareness of impending economic a pa 
changes. The material changes, it was believed, might P "| 
comparable with those following the gold discoveries neat y! 
of the preceding century, which had revolutionized the Pn 
of the isolated, agricultural western colony. dy! 
In 1959 a Labor administration (1953-59) was succeeded, i 
Liberal-Country coalition government under the leaders A 
David Brand, which, like its predecessor, showed great 5 
promoting both a large-scale housing program and industr! 
velopment with capital invested from abroad. Brand’s g0v®" 
was confirmed in office at the elections of 1962 and 1965. 


POPULATION 


dor 
Although Western Australia comprises almost one- hird af 
total area of Australia, it contains little more than ?/? 


until his entry into federal politics on the establishment of the 
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lation, When the colony was founded in 1829 the population 
yas 1,003. Growth was slow until the latter part of the 19th cen- 
tury: at the census of 1881 the population was 29,708 but by 
901 it had increased sixfold to 184,124. In the 20th century the 
state's average annual rate of increase was higher than that of 
any other Australian state. The population grew from 332,732 in 
1921 to 502,480 in 1947, 736,629 in 1961 and an estimated 810,843 
y late 1965. 1 

More than half the population of Western Australia is urban and 
much of the interior of the state, apart from relatively imperma- 
nent mining centres, is sparsely populated by white Europeans, 
whatever its pastoral capacities may be. Most of the increase in 
ulation is taking place on and near the coasts, chiefly in the tem- 
erate southwestern corner. In this zone of settlement Perth and 
its port, Fremantle, hold a key position. The settlements of 
the southwest are mainly small agricultural and railway centres, 
with the beginnings also of some industries processing primary 
roducts. 
Cities and towns with populations which exceeded 5,000 in 1961 
are; Perth and suburbs (420,133); Fremantle (24,343) ; Kalgoorlie 
and suburbs (21,773); Bunbury (13,186); Geraldton (10,894); 
Albany (10,526) ; Collie (7,547) ; and Northam (7,200). 


ADMINISTRATION AND SOCIAL CONDITIONS 


Government.— The Legislative Council of the state parliament 
consists of 30 members, representing ten provinces, who serve 
terms of six years; one-third of the Council is elected every two 
years. The Legislative Assembly has: 50 members elected for 
three years. A property qualification restricts the number who 
can vole in a Council election. In the federal parliament at Can- 
lerra ten senators represent the state, and there are nine 
Western Australian members of the House of Representatives. 
RS foremésint is conducted through city, town, and shire 
councils, 

Education.—Two systems of primary and secondary education 
aist side/by side. The state schools are under centralized ad- 
ministration; the private or independent schools, serving between 
ohe-quarter and one-fifth of the children, are controlled for the 
host part by church organizations, among which the Roman Catho- 
lic teaching orders predominate: Education is compulsory for chil- 
dren between the ages of 6 and 15 years who live within three 
miles of an'established school or within two miles of a school bus 
Mute, In rural areas children attending schools at central points 
ite taken there daily by bus at government expense. This system 
Ssupplemented by correspondence classes for more isolated chil- 
Fin and by the use of itinerant teachers in the very remote north- 
Western area, 
va University of Western Australia (founded 1911) had in the 
hlion More than 5,000 students in the faculties of arts, law, edu- 
intal” &conomics and commerce, science, engineering, agriculture, 
fiios ences and medicine. The state also possessed two teacher- 
si d Colleges, an agricultural college, a technical college; and 
x technica] schools, 

E Services.—Old-age, invalid, and widows’ pensions are 
Soil Provided by the federal government, which is also re- 
lemily dà for unemployment and sickness benefits as well as ma- 
fs Y, child endowment, tuberculosis repatriation, and rehabilita- 
allowances, ; , 
tate gone’ social services include those of municipalities as 
Dice sut departments, such as education, public ied 1 
Ae also s health, child welfare, and native welfare. There 
cation i ‘untary associations, such as the Spastic Welfare Asso- 
ciation € Institute for the Blind, the Maimed and Limbless id 
Dlayed ite Marriage Guidance Council. Western € ia 
temen, aes part’ in achieving the federal-state tuberc id 
ates in or 1948 and was also a pioneer among the Austra m 
beri aking chest X-ray examinations for the detection o 
: I5 compulsory, : 
1959) estern Australian Workers’ Compensation Act (1912- 
> Provides for compulsory insurance by employers to com- 
or losses by industrial accident, including industrial dis- 
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THE ECONOMY 

Agriculture, Pastoral Activities, and Land Settlement.— 
After the foundation of the colony in 1829, gold, wool, and wheat 
were Western Australia’s most important products. In the first 60 
years wool was the chief exportable commodity. Wheat produc- 
tion in the early years barely kept pace with the needs of the 
small community. When the gold rushes of the 1890s led to a 
rapid population growth, agriculture was stimulated. The de- 
cline of the gold industry between 1900 and 1910 coincided with 
the opening of the wheat belt and the state’s emergence as a 
wheat exporter. By 1930 the wheat belt had extended eastward, 
in some cases into country with less than 11 in. of annual rainfall. 
A record crop of 53,000,000 bu. was harvested in that year. Dur- 
ing the next decade low prices and dry seasons forced some re- 
treat from the northeastern section of the wheat-growing country. 
Wheat growing and wool production are complementary; when 
wheat prices became less attractive farmers turned more to sheep 
and by 1950 nearly every wheat farm had its flock of sheep. 

The boom in prices after World War II transformed Western 
Australia’s economic outlook. In 1939 the total value of agricul- 
tural and pastoral production was estimated at A£20,000,000. At 
that time wool, wheat, and other agricultural products accounted 
for more than 40% of the state’s income from exports and were 
about equal in importance to gold. In 1950-51 the total value of 
agricultural and pastoral production was more than twice as great 
as that of manufacturing and nearly five times that of mining, 
forestry, and fisheries combined. The trend was later reversed 
and by the 1960s the net annual value of production from the. 
manufacturing sector of the economy was about A£97,000,000, 
agricultural and pastoral A£93,000,000, and other primary indus- 
try A£29,000,000, 

Agriculture is specialized and commercial in character. The 
farmer expects to produce sufficient supplies for sale to enable him 
to enjoy a standard of living comparable with that of the town 
worker. Farm labour is scarce and expensive and full advantage 
is taken of mechanization, particularly for the growing of grain. 

Rainfall has always been the dominant factor governing 
agricultural and pastoral expansion. On the basis of rainfall distri- 
bution the state falls into three well-defined zones: (1) the Kim- 
berley division in the extreme north; (2) an area in the southwest- 
ern corner where the rainfall ranges from 50 in. (1,270 mm.) on 
parts of the coastline down to 11 in. (279 mm.) on its inland 
boundary; and (3) the large area lying between these two, where 
the annual rainfall is sparse (10 in. [254 mm.] and less) and un- 
certain in its incidence. 

The northern region, which lies within the tropics, has a short 
wet season (November-April) during the hot symmer. : Average 
yearly recordings range from 15 in. to more than 50 in. in the north- 
ern part of the Kimberley division, The rain is often torrential 
and frequently erratic in its distribution. Sheep are raised in the 
southern part of this region, Sugar cane, safflower, and rice have 
emerged as potential commercial crops. A company which began 
rice growing on the flood plain of the Fitzroy River expanded its 
activities and planned to grow safflower also, An interesting under- 
taking is the air freighting of beef from a small inland slaughter- 
house to the coast. Pearling and some small-scale mining con- 
stitute the only other economic activities of note in this northern 
region. 

The aridity of the vast expanse of country lying between the 
two well-defined winter and summer rainfall regions of the south- 
west and the far north imposes severe limitations on its value for 
agriculture or grazing purposes. About 200,000,000 ac. (80,000,- 
000 ha.) are occupied as pastoral leaseholds, and Merino wool is 
produced under conditions of extensive grazing. However, over 
much of the area, the rainfall is insufficient even for pastoral activi- 
ties. Nearly half the state, including the central portion and 
some of the northwest coastal region, has an annual rainfall of 
less than 10 in. The only agricultural settlement.in this region is 
at Carnarvon, on the coast, where bananas and vegetables are 
grown under irrigation with water pumped from beneath the sands 
in the bed of a usually dry river. 

Only in the southwestern part of the state, where there is a 
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Mediterranean climate, has it been possible for agriculture to de- 
velop; it extends, in an irregular pattern, over nearly 100,000 sq.mi. 
(260,000 sq.km.). The rainfall, which is concentrated mostly in 
the April-October period, exceeds 50 in. (1,270 mm.) along the ex- 
treme southwestern coast but dwindles rapidly as distance from the 
coastline increases. 

Most of the country in this region has little value for grazing 
before it is cleared of timber or scrub and fertilized with phos- 
phates. Consequently, a suitable measure of progress in land 
development is afforded by statistics of the area of cleared arable 
land. In 1890 it was only 250,000 ac. (101,000 ha.) compared 
with 24,000,000 ac. (9,700,000 ha.) in 1960. A feature of this de- 
velopment was the assumption of the initial risk by governments. 
It was the government which built railways before the agricultural 
possibilities of the land were thoroughly examined. It then pro- 
vided roads, water supplies, schools, and even the credit for the 
potential farmer without capital. After World Wars I and II it 
concerned itself with settling ex-servicemen on the land. 

Agriculture was long handicapped by the widespread phosphorus 
deficiency of Western Australian soils. When the geographical 
expansion of the wheat belt occurred, between 1905 and 1930, it 
was associated with the use of superphosphate, the development of 
new drought-resistant wheats, and the adoption of suitable methods 
and implements for farming in low-rainfall areas. After 1920 con- 
siderable attention was given to settlement of the wetter, more 
heavily timbered country nearer the southwestern coast. An am- 
bitious government scheme for group settlement of migrants from 
the United Kingdom encountered technical difficulties, and the 
economic depression of the early 1930s was an additional severe 
setback, However, the practical experience gained in this period 
was subsequently put to good use, During this phase of land set- 
tlement the extraordinary value of subterranean clover as a pioneer 
pasture plant, when top-dressed every year with superphosphate, 
was first realized. 

A third wave of interest in land development was assisted by 
the favourable outlook for agricultural commodities which had 
developed by 1950. There were then several million acres of coun- 
try which could be brought into production, and land development, 
which was mostly being carried out by farmers already established, 
was progressing at the rate of more than 500,000 ac. (200,000 ha.) 
a year. The bulk of this land was the light-textured “sand plain” 
country, which is very deficient in plant food. Subterranean 
clover and heavy dressings of superphosphate, often in association 
with small applications of trace elements, chiefly copper and zinc, 
transformed this formerly useless land into productive farms. The 
use of the bulldozer for land clearing and dam sinking constituted 
another notable technical advance in land development methods in 
the years following World War II and made it possible to develop 
several million more acres, much of it in the southeastern section 
of the agricultural areas. There was also considerable scope for 
increasing production on much of the cleared land through the 
greater use of leguminous pastures. 

Wool:—Wool is the most widespread of the state's rural indus- 
tries. The sheep population of Western Australia is more than 
20,000,000, mostly Merinos; record production totals were 
achieved in the 1960s. Nearly three-quarters of the sheep are in 
the agricultural districts in the southwest, where grain and sheep 
can be raised well together. Subterranean clover and a variety of 
introduced grasses and herbage plants constitute the bulk of the 
forage crops available in the southwest. 

In the northwest, where the rainfall is scanty and uncertain, 
fewer sheep per acre can be raised. The forage consists of natural 
grasses, herbage, and top feed; i.e., native bushes and low trees, 
especially acacias. Little or no conservation of fodder or sup- 
plementary feeding is possible, thus making the sheep susceptible 
to the drought periods which occur with varying frequency through- 
out the pastoral areas. The pastoral properties range in size be- 

tween 100,000 and 1,000,000 ac. The carrying capacity varies 
with the district and seasonal conditions; one sheep to 20-30 ac. 
is regarded as an average for the area. 

Wheat.—Wheat is grown on about 6,000,000 ac. (2,400,000 ha.) 

and on about 9,000 holdings each year. Average annual produc- 
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tion in the 1960s ranged from 52,000,000 to more than 100,000,099 
bu. Western Australian wheats are spring varieties grown duris 
the cool winter months. . Farms in the wheat and sheep E 
vary considerably in size. Few are less than 800 ac. in area, and 
many are more than 2,000 ac. Income from wheat constitute 
about one-third of the gross value of rural production in the 19605, 
The average yield per acre in the 1960s was about 15,5 bu, m 
though judged by European standards the grain yields of Westem 
Australian farms are low, a favourable combination of circum. 
stances permits high output per man, and a large wheat and sheep 
property is usually a highly mechanized and efficient concer 
About 60% of Western Australia’s production is exported overseas 
as grain and another 15% as flour, 

Meat,—Meat production ranks third to wool and wheat in vali, 
The only area where it is a single specialized enterprise on a lang 
scale is in the northern part of the state, where cattle raising is 
almost the sole occupation. The cattle carried on large stations 
are Shorthorns, There is a pronounced seasonal fluctuation in the 
quantity and quality of the grazing, which constitutes a handicap 
to the production of high-quality beef. Slaughterhouses are ly 
cated at Wyndham and Broome on the coast and at an inland cen 
tre, Glenroy, from which the carcasses are flown to a processing 
plant at the port of Derby. Some live cattle are shipped south for 
slaughter and consumption in the Perth metropolitan area, and 
some go to the Philippines. In most agricultural areas meat pro 
duction is mainly a sideline to wool production, wheat growing, and 
dairying. Meat production supplies the major part of the loci 
demand for meat, and there is a seasonal export trade, the main 
items of which are fat lambs to the United Kingdom and live sheep 
to Singapore. 

Dairying.—Dairying is an important occupation in the mot 
heavily timbered country of the extreme southwest, where the at 
nual rainfall ranges from 30 to: 50 in, (760 to 1,300 mm,), Itis 
associated chiefly with annual pasture species, notably subterranean 
clover, as grazing crops, but there is an area near the southern 
coast where a longer growing season and a light, though useful, 
summer rainfall make possible the utilization of perennial grass 
Irrigation and drainage projects on the coastal plain south of 
Perth have considerably increased the productivity of the area, 
About 20,000 ac. (8,000 ha.) are irrigated each year as pasture fot 
dairy cows, but lack of suitable water supplies prevents any get 
expansion of this activity. The chief breeds of dairy cattle att 
milking Shorthorns, Friesians, Jerseys, and Guernseys. bot 
55% of the state’s milk production is used for butter making, 
while 35% is consumed as fresh milk and 10% as processed mi 

Forestry and Timber. Production—Practically all of the prime 
forest belt of 7,081,000 ac. (2,866,000 ha.) has been design 
as state forest for the production of timber in perpetuity. n 
aged under the principle of sustained yield, these forests provi 
75% of the total timber production of the state. The remain 
comes from private property. n 

A stable and thriving sawmilling industry produces 18,000) d 
cu.ft. of sawn timber per year, mainly jarrah and karri; gue 
this output is exported overseas and 16% to other Austr w 
states. Jarrah has a worldwide reputation for its durability b 
general utility, while karri is equally renowned for its stre 
and the large dimensions in which it can be obtained. 

The dry country savannah forests to the east of the sou 
province are slowly giving way to agriculture in the more ™ 
able situations, but still cover about 18,000,000 ac. (7,300,000 
They continue to play an important part in supplying TOUN n 
bers for the mining and farming communities. As Weste 
tralia has no commercial forests of softwood, nearly 40; d 
of pines, mainly Pinus radiata and Pinus pinaster, had Been t 
lished up to the mid-1960s and planting was proceeding ? 
rate of 2,500 ac. per year. ate 

In a region which suffers from a long summer drought, P ith 
tion from fire is essential to the preservation of the forest. rate 
the extension of forest management in the southwest, fire "T 
tion covered the whole area of state forest. (See also AUS 
COMMONWEALTH oF: The Economy: Forestry.) 

Miscellaneous Products—Orchards and vineyat' 
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30,000 ac. (12,000 ha.). Apples and dried vine fruits form 
the bulk of the exports. Potatoes, onions, tomatoes, and a large 
variety of other vegetables are grown commercially, Green vege- 
tables of some sort are available throughout the year. Potatoes, 
tomatoes, and green vegetables are exported, the chief markets be- 
ing the eastern states of Australia and Singapore. The poultry in- 
dustry produces a surplus of eggs, which are exported chiefly to the 

ited Kingdom. 
us are grown extensively for hay, as a grazing crop, and for 
grain. Much of the grain is used as stock feed on the farms where 
it is produced; there is also a substantial export trade. Barley, 
both six-row and two-row, is grown, the latter being used by local 
maltsters. Most of the six-row barley is exported. Tobacco and 
fax are also grown on a small scale. 

Mining and Industries.—Mineral production is of considera- 
ble significance in the state's economy, In the early 1960s annual 
production of gold, the most important mineral, averaged 865,000 
fine oz., valued at $A28,000,000 (A£14,000,000). "Total annual 
mineral production during the same period averaged more than 
$448,000,000. (A£24,000,000), a record figure. “Nearly 60% of 
the gold came from the East Coolgardie goldfield. About 920,000 
tons of coal were produced annually to satisfy local demands. 
The value of minerals other than gold and coal produced during 
the ten-year period 1955-64 totaled $A140,544,620,000 (A£70,- 
272,310,000), and thus surpassed the $A40,876,000,000 (A£20,- 
438,000,000) accumulated over the previous 55 years. In the 
1960s the annual production of iron ore at Yampi Sound (mainly 
for export to the eastern states) averaged 1,400,000 tons (more 
than double the figure for the early 1950s), while in the same pe- 
niod the state charcoal iron and steel industry at Wundowie pro- 
duced about 50,000 tons of pig iron annually from ore obtained 
it Koolyanobbing near Southern Cross. At Wittenoom, the site 
of one of the largest blue asbestos deposits in the world, about 
14500 tons of crocidolite asbestos, valued at $A3,200,000 (A£1,- 
600,000), were produced annually. "Manganese mining returned 
about $A1,800,000 (A£900,000) from. the 70,000 tons: of ore 
produced annually, and the comparatively new mineral beach sand 
industry in the southwest produced ilmenite, monazite, rutile, 
ltucoxene, and zircon, valued at more than A£830,000. A large 
bauxite deposit was being developed in the hills surrounding Perth, 

ore being exported to Japan. 

z anufacturing is confined mainly to the Perth metropolitan 
i particularly Fremantle, Midland Junction, Tnnaloo, and 
meimo; The industries are those suited to a primary produc- 
E: area; e.g., sawmilling, bacon curing, processing dairy products, 
pend ane concentrating, the manufacture of superphos- 

m» 8nd railway engineering. 
iac limited size of the home market and the strength of estab- 
Bu jndustries in the eastern states retarded the development of 
elect ng in Western Australia. As a result of the adverse 
af Tate of the depression of 1929-35, a Department 
oe tial Development was set up by the state to promote 
im E industry. The annual value of industrial output m- 
about "eps $A62,000,000 (A£31,000,000) in the mid-1940s to 

oe 516,000,000 (A£258,000,000) in the mid-1960s. ; 

SR and Public Finance.—Trade in Western Australia 
War 17” Xeady increase in both volume and variety after World 
the iin A considerable portion of the state's trade is still with 
m As Australian states. By the 1960s the value of oon 

etalon States totaled about yea pereat 

ally and exports to other Australian 
mu 2000 (A£32,000,000) ; at the same time the total annual 
too) imports and exports was about $A348,000,000 (A£174,- 

The ina $A370,000,000 (A£185,000,000), respectively. m 
about Skin Sources of government revenue, which pees P he 
re grant 250,009 (A£84,000,000) annually in the mid- d 
Brem à rom the Commonwealth government and is rom 
Penditire “owned transportation enterprises. Government S 
ites hejn VAS about $A170,000,000 (A£85,000,000), the chie 

€ public utilities, health, and education. 3 
unications.—Railways were first developed in the 
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fal areas behind Geraldton (1879) and Perth (1881). During 
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the following decade private companies began the construction 
of lines to join Perth with Albany to the south and Geraldton to 
the north. After 1894 came the construction of lines to the gold- 
mining centres of the interior: Perth to Kalgoorlie, 380 mi. (612 
km.), with an extension to Laverton, 591 mi. (951 km.); Perth to 
Meekatharra, 600 mi. (966 km.); and in the northwest an iso- 
lated line, Port Hedland to Marble Bar, which was closed in 1951. 

"These lines also proved useful in opening up the pastoral in- 
terior. The railway system of the southwest, centralized in Perth, 
included timber, mineral, and agricultural lines. Between 1910 
and 1930 an outstanding feature was the construction of develop- 
mental wheat-belt spur lines to draw grain and wool into the main 
trunk systems as in South Australia and Victoria. Apart from cer- 
tain mineral and timber lines, all railways are state owned. Of 
narrow gauge (3 ft. 6 in.), the railways differ from the common- 
wealth government’s transcontinental line (4 ft. 84 in.) joining 
Kalgoorlie with Port Pirie in South Australia, but plans were made 
to link Kalgoorlie with Perth by a standard gauge line by the 
late 1960s. The state railways ran at an increasing deficit after 
1945, principally because of increased maintenance costs and the 
growing competition of privately owned road transport. 

Motor transportation for road haulage came gradually into use 
after 1925, even in remote pastoral areas, where it displaced camel 
teams and bullock drays, but it was not until after World War II 
that it presented serious competition to the state government rail- 
ways. The Railway Department responded by developing its own 
passenger and freighter road services in the southwest, but numer- 
ous uneconomical lines in the wheat belt had to be closed, wheat 
and superphosphate being transported to terminals by road. 

In the northern pastoral areas airplanes were soon found to be 
useful. As early as 1921 an airline (Western Australian Airways) 
connected Derby with the south. In later years MacRobertson 
Miller Airlines Ltd. built up a network of flight schedules connect- 
ing remote pastoral stations with the larger centres. Of particular 
importance was the Royal Flying Doctor Service, begun in 1935 to 
assure the isolated stations of the northwest of regular medical 
attention. 

By 1953 air services connected Perth with other Australian 
state capitals, with Johannesburg, S.Af., and with London (via 
Jakarta and Singapore, Darwin, or Johannesburg). Internal lines 
provided regular services for all centres of importance. By the 
mid-1960s interstate aircraft were jet propelled, the government 
line, Trans-Australia Airlines, and the privately owned Ansett- 
A.N.A. (which in 1963 also took over MacRobertson Miller Air- 
lines Ltd.) between them providing at least three services daily 
(first class and tourist) in each direction. 

Shipping services include: (1) the main overseas lines which 
make Fremantle their first and last port of call and help to make 
it the largest oil-bunkering port in Australia; (2) services to other 
states; and (3) Western Australian coastal services, mainly north- 
ward, extending also to Java and Singapore, where a trade in fat 
sheep and fruit has been developed. 

From Western Australia submarine cables connect: (1) Broome 
through Java (Banjuwangi) with London, Broome being connected 
by an overland line with Perth, and thence, via Albany, Eucla, and 
Port Augusta, to Adelaide and the eastern states; (2) Fremantle 
with Adelaide (alternate to the overland line); (3) Fremantle 
with Durban, S.Af.; and (4) Broome with South Africa, via Java 
and Cocos Island. n RR ap Le) 

,—]J. S. Battye (ed.), The clo pedia o, estern Aus- 
paron Fie ‘North wey of yet (1915) ; F, K, Crow- 
ley, Australia’s Western Third: A History of Western Australia from the 
First Settlements to Modern Times (1960); G. L. Sutton, Comes the 
Harvest: Half a Century of Agricultural Progress in Western Australia: 
1900-1949 (1952) ; Official Year Book of Western Australia (annual), 


WESTERN EUROPEAN UNION: see PAN-EUROPEAN 
MOVEMENT. 

WESTERN NIGERIA, a region of the Federal Republic of 
Nigeria, including the provinces of Abeokuta, Ibadan, Oyo, Ikeja, 
Ijebu, and Ondo. The region is bordered north by Northern 
Nigeria, east by Mid-West Nigeria, south by the Atlantic Ocean 
(Bight of Benin), and west by Dahomey. Area 30,454 sq.mi. (78,- 
876 sqkm.); pop. (1963) 10,265,846. Yoruba-speaking peoples, 
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traditionally one of the most politically and socially advanced 
ethnic groups in Africa, form the vast majority of the population 
(see YORUBA). 

From the mangrove swamps and lagoons along the coast the 
land rises inland to heights of between 1,000 and 2,000 ft. (300 and 
600 m.). Rain forest, with rainfall totals of more than 60 in. 
(1,525.mm.), gives way northward to savanna, largely the result 
of clearing and burning the former forest cover to provide land 
for cultivation. Conditions in the central parts of Western Nigeria 
are particularly favourable for the cultivation of cocoa, which 
was introduced toward the end of the 19th century, It is culti- 
vated mainly by small farmers who produce altogether about 
150,000 tons a year, making the region one of the most important 
world producers. Cocoa, afa cash crop for export, provides the 
main basis for the region’s economic prosperity, which is markedly 
affected by variations in the world demand and price for this com- 
modity. 

To offset this, attempts have been made to diversify the cash 
crop economy by increasing the cultivation of fruit trees and by 
developing other crops. Large quantities of kola nuts are exported 
to Northern Nigeria. Though food crops, particularly yams, cas- 
sava, and maize (corn), are grown, the emphasis on cocoa produc- 
tion has compelled the region to import foodstuffs from other parts 
of Nigeria and from abroad. Trypanosomiasis severely limits 
cattle raising but there is a thriving poultry industry. To improve 
agricultural standards and to maintain an active and efficient rural 
population, communal farming projects and farm settlements to 
teach modern agricultural methods have been developed. Com- 
pared with other parts of Nigeria, minerals are unimportant in the 
regional economy. 

The Yoruba have a long-established tradition of living in towns 
and more than half the region’s population is urban dwelling, a 
much higher proportion than in any other part of Africa. Ibadan 
(q.v.), the regional capital, with a population (1963) of 627,379, 
is the largest city in tropical Africa, and six other towns have popu- 
lations of more than 100,000. Urbanization was based originally 
upon efficient administration and prosperous farming, coupled with 
well-organized craft industries and extensive trade, The towns of 
the region continue to maintain close links with their agricultural 
hinterlands and are centres for modern commerce and communica- 
tions. The main outlet for Western Nigeria is by way of Lagos 
(q.v.), a Yoruba city which, as the federal capital of Nigeria, is 
administratively separate from the region. 

On the basis of foundations laid by Christian missions and the 
former colonial government, Western Nigeria has expanded educa- 
tional facilities at all levels and has made great progress in reduc- 
ing illiteracy. The University of Ibadan has a medical school and 
teaching hospital, A university was to be built at Ife; in the mid- 
1960s its headquarters were still located at Ibadan, 

Bipiiocrapuy.—K, M. Buchanan and J. C. Pugh, Land and People 
in Nigeria, 3rd ed. (1961) ; J. S. Coleman, Nigeria: Background to Na- 
tionalism (1958) ; J. D. Fage, An Introduction to thé History of West 
Africa, 3rd ed. (1962) ; A. L. Mabogunje, Yoruba Towns (1962). 

(R. M. P.) 

WESTERN RESERVE UNIVERSITY, a coeducational 
institution of higher learning, chartered on Feb, 7, 1826, at Hudson, 
O., and moved to Cleveland in 1882. See CLEVELAND. 

WESTERN SAMOA, a self-governing nation, until 1962 a 
United Nations trust territory administered by New Zealand, com- 
prises the nine Samoa Islands west of longitude 171° W. Four of 
the islands, Upolu—site of the capital, Apia—Savai'i, Manono, and 
Apolima, are inhabited. See Samoa ISLANDS. 

WESTFIELD, a city of southwestern Massachusetts, U.S., 
in Hampden County, is on the Westfield River about 7 mi. (11 
km.) W of Springfield. It is part of the Springfield-Holyoke 
standard metropolitan statistical area. A central square, a high 
percentage of privately owned homes on tree-lined residential 
streets, and a predominantly Yankee population give the city a 
distinctive New England flavour. 

Established in 1660 as a trading post within the boundaries of 
Springfield, it^was set off as a town in 1669, Farming gave way 
to commerce and light industry in the early 19th century. The 
manufacture of whips and lashes was a leading industry until the 
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advent of the automobile. In 1920, after a steady, slow 
tion growth, Westfield was chartered as a city to meet the neg 
of the growing community. 

The city has a number of small industries, the most impo 
of which produce paper, machinery, and bicycles. It ig the dit 
of the State College at Westfield, founded as Westfield State Nor 
mal School in 1839. For comparative population figures see tall 
in MassacnusErTS: Population. ." (Gr. G)) 

WESTFIELD, a city of Union County, northeastern Ne 
Jersey, U.S., 22 mi. (35 km.) SW of New York City. Itis almot 
exclusively residential, industry being restricted to light manufse 
turing and service enterprises. Most residents commute to n 
metropolitan areas for work, Consequently, it has the characte 
of a suburban town with its network of quiet parks and streets, 
there are more than 100 different club organizations ranging fron 
national affiliations to local art groups. 

Westfield was settled in the 18th century by residents of nearly 
Elizabeth seeking room in the prairie lands of "West Field’ 
During the American Revolution it was a strategic outpost fy 
Washington's army, guarding the passes of the nearby Watchuy 
Mountains. It was incorporated in 1903. For comparative pope 
lation figures see table in New Jersey: Population. (W, L. Ca) 

WEST FLANDERS (Flemish WEST-VLAANDEREN; Frend 
FLANDRE OCCIDENTALE), the most westerly of the nine provins 
of Belgium, is bordered by the North sea, the French and Dutth 
frontiers, East Flanders and Hainaut. It consists of eight admin 
istrative arrondissements, 31 judicial cantons and 253 communs, 
Area 1,209 sq.mi. (3,132 sq.km.). Pop. (1961) 1,068,976. 

Maritime Flanders has a straight, unembayed coast line, 42 ni. 
long. A broad sandy beach is backed by a rampart of sand duns 
in places a mile wide, many of which exceed 100 ft. in height 
Planted marram grass and conifers help to stabilize the sand. 
line of dunes is broken only at the mouth of the Yser, at Osti 
(Oostende), near Zeebrugge and at the mud-covered inlet markt 
the former Zwin estuary. Behind the dunes lies a flat plain, th 
Flemish polders, seamed with drainage channels and extending fo 
6-10 mi. inland to about-15 ft. above sea level. The surface isi 
terrupted by water-filled depressions and by low sandy hillocks, Wt 
remnants of old dunes or patches of Pleistocene marine 
Soils are variable; yellow sand, black silt and blue or gray di 
can be seen within a few yards. - 

The part of interior Flanders lying within the province include: 
three elements: the Recent alluvium on the valley floor 0 
Leie (Lys), the Flanders Clay (Eocene) overlying much of 
area, and higher relict patches of Pliocene sands northwest 
the Leie valley. The last form a low ridge extending bid) 
from near Passchendaele and reaching 531 ft. in Mt. Kemi 
These hillocks had great tactical importance in World War I 

West Flanders is the most important farming province m i 
gium. It has more farmland, cereals, industrial crops, beef 4 
and pigs than any other province. Sheep formed the basis 0 
medieval Flemish textile industry, but few are now kept. 
the edge of the dunes the sandy soils grow potatoes and ci 
and half the polderlands are under permanent or temporary vi 
with oats and green crops for fodder, Farther inland, wheat; 
ing barley, sugar beet, potatoes and tobacco are grown, 
with fodder crops for the dairy herds. prit 

Industrial development is found in the coastal towns, a " 
(Brugge) and in the Leie valley. At Ostend there are fis ined 
canning plants, fertilizer factories and a shipyard building $ 
and dredgers. Nieuwpoort (Nieuport) has a chemical Td 
Zeebrugge a coke-oven plant, glassworks and chemical wot vidt 
old part of Bruges still has craft industries (lace, €M? y 
glass painting, wood carving), and northwest of the tora 
heavy industry (engineering works, barge-building y% pa 
mills, timberyards). In the Leie valley is part of us "m 
textile industry, mainly cotton and linen at Courtrai ( 
Menin (Menen), Roeselare (Roulers) and Ronse (Renaix a 

Along the coast line there is an almost continuous lint 
sorts, the chief being Ostend (also the ferry port for Eng} all 
Blankenberge, while Nieuwpoort and Zeebrugge have sma 


mercial harbours. The polders are thinly populated, with! 
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on sandy hillocks or ridges and only a few small market 
such as Veurne ( Furnes). The largest town is Bruges 
(ga), the provincial capital. Interior Flanders is densely popu- 
Sed. The rural dwellers are dispersed widely over the country- 
“de, with individual houses situated within small holdings, but 
ere are many urban centres, the largest being Courtrai, Roeselare 
Menin, This area suffered grievously in World War I and 
many of ja towns, such a wie: i virtually rebuilt. Most 
ple in the province speak Flemish. 

A main line railway runs inland from Ostend to Brussels, join- 
ing one from Zeebrugge at Bruges; a line runs from Ostend to 
Courtrai and another from Veurne to Ghent (Gent). There are 
jumerous tramways, notably linking the coastal resorts. Roads 
flow embankments among the polders and there are two major 
unk roads, Ostend-Brussels and Knokke-Antwerp. The famous 
Route Royale runs along almost the entire coast from Het Zoute 
(De Panne. Numerous small canals lie parallel with the coast; 
the Ghent-Ostend canal runs from the coast via Bruges, and a 
ship canal links Bruges with Zeebrugge. (For the history of the 

ince see FLANDERS, COUNTY OF.) (F. J. M) 

WEST HARTFORD, a residential town in central Connecti- 
qt, US, is in Hartford county. A prosperous farming commu- 
tity and Congregational church stronghold during its early history, 
it became a fashionable residential suburb of Hartford. First 
hid out in 1672 as West division of Hartford, it was incorporated 
in 1854, and in 1921 was the first Connecticut town to adopt a man- 
wget-council form of government. Rapid growth in population 
ftom 8,854 in 1920 to 62,382 in 1960 was accompanied by the 
ipplication of rigid zoning, which helped to preserve the town’s 
iltractive general appearance. 
Business zones at intersections of arterial roads provide sub- 
irban shopping and service centres for residents of West Hartford 
itd surrounding towns. The per capita income of residents is 
Among the highest in the country. Industry is restricted to a rela- 
lively small zone in the southeast corner of town, The American 
n for the Deaf, founded by Thomas Hopkins Gallaudet in 
E. and St. Joseph's college (1925) are there. West Hartford 

is the birthplace of Noah Webster, the American iris toe 

(R. L. Ga. 

ET HARTLEPOOL, a seaport and county borough in the 
P esta ae Aion ud Meroe bed vr " 

Ns am by road, Pop. ,035. Area 6.5 sq.mt. 
E" early 19th century there was only the small village of Stran- 
a Hartlepool on the site, but intensified coal mining m 

i y Durham led to the building of the railway from Billingham 

ih W West Hartlepool arose from the decision of one man, 

fie ard Jackson, who, after bringing coal by rail to the old 
B; ye harbour, decided in 1844 to construct his own dock for 
Bien js a mile away on wasteland in Stranton parish. Within 
5 5 this port had become one of the largest on the northeast 


tn: 
| ay 1882 West Hartlepool and Hartlepool had been joined by 


] 


ihe, en building extensions, so that the whole community was 
fon the s The Hartlepools. But the towns remained distinct 
i point of view of municipal administration. West Hartle- 
Won, y P Corporated in 1887 and created a county borough in 
ut T with two tidal harbours and five docks Sp 
A . of water and 4 mi. of quays, exports mainly coat ¢ 
mate and imports chiefly timber, psum pit props, and iron 
“toring ere are a number of graving docks and extensive areas for 
| fous The principal industries are shipbuilding, iron 
Aradin; manufacture, heavy and light engineering and brewing. 
s aft id for light industries was opened between the Hartle- 
t irae War II. The town has a college of art and a 
e. 

of s hern end of the borough is the seaside holiday town 
Teatha; àrew with long sandy beaches. There js a civic airport 
- WEST T about 4 mi. S,S.W. of West Hartlepool. y 
Pelago mo DIES, sometimes called the Antilles, form an archi- 
Miten ye than 1,500 mi. (2,400 km.) in length which lies bo- 
i RE and South America. From the Yucatán and Florida 
S in the west, it stretches in the shape of a crescent to 
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Venezuela in the south. Except for the Bahamas, which lie farther 
north, all the islands are between the Tropic of Cancer (latitude 
23° 50 N) and latitude 10° N. They enclose the Gulf of Mexico 
and the Caribbean Sea, which they separate from the Atlantic 
Ocean on the east. The land area of the islands is more than 
91,600 sq.mi. (237,200 sq.km.). 

1 The West Indies, apart from the Bahamas, are commonly divided 
into two groups. The Greater Antilles comprise the large islands 
of Cuba, Jamaica, Hispaniola (Haiti and the Dominican Republic), 
and Puerto Rico. The Lesser Antilles include the small islands 
which form the Windward and Leeward groups, Barbados, and 
Trinidad and Tobago. The largest island is Cuba which, although 
narrow, covers 44,218 sq.mi. (114,425 sq.km.). Many of the 
islands cover only a few square miles. 

The West Indies are islands of great contrast. Their differences 
of population, language, and political status reflect their varied 
history. They include independent states (Haiti, Cuba, the Do- 
minican Republic, Jamaica, and Trinidad and Tobago) and British, 
French, U.S., Netherlands, and Venezuelan dependencies, The 
political allegiance of the various West Indian islands is given in 
the table of areas and populations, They differ also in physical 
characteristics and economic development. 

Several steamship services link the West Indies with Europe and 
America, but interisland communication is chiefly by air. 

This article is divided into the following main sections and 
divisions: 

I, Physical Geography 
1. Geological History and Geology 
2, Physiography 
3. Climate 
4. Vegetation 
5. Animal Life 
II. Natural Resources 
1. Water Supply 
2. Soils 
3. Mineral Wealth 
4. Land Use 
. Anthropology and Archaeology 
. History 
V. Population 


I. PHYSICAL GEOGRAPHY 


1. Geological History and Geology.—The West Indian is- 
lands are the summits of a partially submerged mountain chain, 
which is continued westward through Honduras, and in the south 
through Venezuela, The chain divides into branches which may 
be traced from Hispaniola through Jamaica, the Sierra Maestra 
of east Cuba and the Cayman Islands, and the Sierra de los 
Organos. 

A simple distinction may be made between the Greater Antilles 
and the outer chain of the Lessér Antilles (Antigua, Barbados, 
east Guadeloupe, Virgins), which are composed largely of sedi- 
mentary rocks, and the inner chain of the Lesser Antilles, which 
is chiefly volcanic. Trinidad is structurally associated more closely 
with the South American continent. In Cuba and Hispaniola there 
are schists which are probably older than the Cretaceous Period, 
but the oldest rocks which have been certainly identified in the 
West Indies, apart from some Jurassic in the northern range of 
Trinidad, belong to the Cretaceous, Throughout the Greater An- 
tilles, the geological succession begins as a rule with volcanic tuffs 
and conglomerates of hornblende-andesite, in the midst of which 
are intercalated occasional beds of limestone with Rudista and 
other Cretaceous fossils, These are overlain by sediments of ter- 
rigenous origin, and the whole series was folded before the deposi- 
tion of the next succeeding strata. The nature of these Cretaceous 
deposits clearly indicates the neighbourhood of an extensive area 
of land; but during the succeeding Eocene Epoch and the early 
part of the Oligocene, a profound subsidence led to the deposition 
of the Globigerina chalks and white Radiolarian earths of Jamaica, 
Cuba, and Hispaniola. The Greater Antilles must, at this time, 
have been almost completely submerged, and the similar deposits 
of Barbados and Trinidad point to a similar submergence beyond 
the Windward Islands. In the middle of the Oligocene Epoch a 
mighty upheaval, accompanied by mountain folding and the in- 
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trusion of plutonic rocks, raised the Greater Antilles above their 
present level and united the islands with one another, and perhaps 
with Florida. A subsequent depression and a series of minor oscil- 
lations finally resulted in the production of the present topography. 

Except in Trinidad and Barbados, no deep-sea deposits have yet 
been found in the Lesser Antilles, and there is no evidence that 
the area ever sank to abyssal depths. In some of the islands there 
are old volcanic tuffs which may possibly be the equivalent of the 
Cretaceous beds of Jamaica, but volcanic activity continued 
throughout the Tertiary Period and persists today in several islands. 
Both Martinique and St, Vincent have experienced serious erup- 
tions in the 20th century, the worst being that of Mt. Pelée 
(Martinique) in 1902, when the capital of the island was de- 
stroyed, and that of Soufriére (St. Vincent) in the same year. 
Earthquakes also occur throughout the archipelago. Usually the 
shocks are slight, but there have been severe shocks in Jamaica 
and the Windward and Leeward islands. 

2. Physiography.—]. A. Froude, writing in 1887, quotes Père 
Labat as saying of Grenada, one of the Windward Islands, that 
"In itself it was all that man could desire. To live there was to 
live in Paradise." The proximity of warm seas, green mountains, 
and fertile valleys give the West Indies this quality which many 
travelers have noticed. 

Generally the islands are of high relief. The highest point is 
in Hispaniola, where the Pico Duarte rises to 10,417 ft. (3,175 m.). 
In Jamaica, Blue Mountain peak reaches 7,402 ft, (2,256 m.), and 
heights of more than 4,000 ft. (1,200 m.) are reached in Puerto 
Rico and several of the Windward and Leeward islands. Most 
islands are dominated by a central range of mountains; long spurs 
stretch toward the coast and deep valleys lie between them. Rivers 
are necessarily short and swift-flowing, and plains are chiefly con- 

fined to the coasts, although in the larger islands of Hispaniola and 
Jamaica level valleys lie between the mountain ranges. Passes over 
the mountains are rare and difficult. 
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Cuba is the only island with extensive areas of lowland. The 
high mountains of the Sierra Maestra are restricted to the easter 
end and nowhere forma barrier. Barbados and Antigua, compos 
largely of coral, are also low-lying, while islands such asit 
Bahamas and Anguilla barely rise above sea level. th 

Lagoons and mangrove swamps are common features of i 
island coast lines, which are intricate and fringed by coral MS 
There are many deep natural harbours, such as those of E 
(Cuba) or St. Georges (Grenada), but the approaches are 0 
dangerous. pes 

3. Climate.—In the West Indies, as in most tropical p 
there is little seasonal variation in temperature. Even in (f 
months of January and February it rarely falls below 24 
F), and the average annual temperature is 26.7° C (80° #). m 
islands lie in the path of the northeast trade winds which, s ff 
blow from the sea, modify the intensity of the tropical ins 
most of the islands have a pleasant climate. Trinidad, the ; 
southerly of the islands, is slightly hotter, but even there the ni 
are cool and refreshing. ture it 

More significant than the seasonal changes of temone a 
those of rainfall, and a wet and dry season are usual Y ot, Ue 
guished. More rain falls while the sun is north of the equat% iiy 
til shortly after the autumnal equinox, and the wet 
from June to October or November. The average annu ratit 
is about 65 in. (1,650 mm.), but there are considerable n ae 
according to position and altitude, Much of Cuba, for gives t 
which is only just within the tropics and is low-lying, ee pelt 
average of 55 in. (1,400 mm.), whereas parts of Jawna tt 
high, receive 75 in. (1,900 mm.). Altitude also accounts 
different totals as those of Antigua (46 in. [1,170 mm.]) Pere 
inica (120 in. [3,050 mm.]). In nearly all the islands lative! 
great difference between the leeward slopes, which are a jc 
dry, and the windward slopes, which are wet. In taste as 
for instance, the windward slope receives more than 100 in. 
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| ) of rain, whereas the leeward slope receives only 40 in. (1,020 
jj. These local differences can be very important, and show 
themselves jn contrasted vegetation and agriculture, 

Hurricanes are the menace of the West Indian climate. These 
violent wind and rain storms blow in from the Atlantic, generally 
orth of Barbados, and strike one or more of the Lesser Antilles. 
They then turn northward across the larger islands toward North 
America. The season for hurricanes, and storms of near-hurricane 
intensity, is well defined. They are expected between July and 
October and are a partial cause of the heavier rainfall of these 
months. Occasionally they strike out of season. The hurricanes 
are traced and forecast as far as possible, but they often cause 

t devastation. In August 1951, September 1955, and Septem- 
her 1961 hurricanes killed many people in Jamaica, Grenada, Car- 


riacou, Barbados, the Leeward Islands, and Puerto Rico, and did . 


much damage. 

4, Vegetation.—The flora of the West Indies is rich and varied. 
Almost every tropical plant will grow and many temperate plants 
lave been introduced. Much of the mountain land preserves a 
tropical forest cover, although in places, especially in limestone 
districts, there is a poor scrub of thorn trees and cacti. Nearly 
all the lowland has been cleared-for cultivation. Economically 
useful trees include the mahogany, cedar, guaiacum or lignum 
vitae, greenheart, and mora, There are many plants of great bril- 
lance and beauty, such as the flamboyant tree, frangipani, bougain- 
villea, hibiscus, and poinsettia; there is also a wealth of palm and 
fruit trees. 

5 Animal Life.—The animal life is similar to that of the 
neighbouring South American continent. Birds, brightly coloured 
ind numerous, include trogons, sugarbirds, chatterers, and many 
parrots and hummingbirds, as well as migrants from North Amer- 
ia, Mammals, as in most island groups, are rare, but there are 
‘agouti, manicou, deer, monkeys, and bats. The mongoose, intro- 
duced to get rid of snakes and rats, is now abundant, and there 
are numerous lizards, iguanas, tortoises, scorpions, toads, spiders, 
ind centipedes, as well as a few poisonous snakes, such as the fer- 
delance, bushmaster, and coral, There is a variety of insects, but 
much has been done to rid the islands of mosquitoes, so that yellow 
fever is now almost unknown, although malaria persists in some 
country districts, The seas abound with fish, the most famous 
being the flying fish, caught off Barbados; around the shores are 
many delicious crustaceans. 

Many domestic animals have been introduced and cattle are 
Tüised Successfully in Cuba and Jamaica, while some sheep are 
ted for meat. Donkeys are the chief form of transport in the 
Poorer islands, | There are also many goats and dogs. 


Il. NATURAL RESOURCES 


E Supply.—The West Indies are on the whole ade- 
Rn sopplied with water, but the marked dry season, which 
qui de to dry up for part of the year, the lack of rainfall on 
taka n tered leeward slopes, and the porosity of much of the land, 
quin ought a very real problem in some areas. Irrigation is used 
Such a n Jamaica, Cuba, and Hispaniola, while on dry islands 
s rd Virgins and Antigua, deep wells are dug and catchments 
1 Ms built to conserve water. | 

Shall aj 5— The soils of the islands vary considerably over even 
i pen They are sometimes fertile and may give high yields. 
areas ES overlain with loam or'alluvium, and clay cover large 
Wea vol, Greater Antilles, whereas the Lesser Antilles usually 
ps Alea soil that is rich and heavy. In Barbados and 
Manure co, where the land has been worked for a long time, 
ate t be added: to produce good crops. The ríchest soils 

. bably the deep red clays of Cuba. j 
le PSEA Wealth.— Except in Trinidad, the mineral deposits 
Various 5 st Indies are neither large nor of great value. There are 
mic, .POsits in the mountains of Cuba, Hispaniola, and Ja- 
ling t3 d iron, nickel, manganese, chrome, and copper are all 
With the ^ small scale. : Extensive deposits of bauxite, associated 
Petroleum ertiary white limestone, are worked in Jamaica. The 
s of Trinidad is of far greater importance, and in the mid- 
"hui production exceeded $0,000,000 bbl. Asphalt is 
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worked in Trinidad's famous Pitch Lake. Small quantities of oil 
have been found in Barbados and Cuba, and prospecting has been 
conducted in Hispaniola and other islands. 

4. Land Use.—Much of the land is still forest-clad and in 
places the cleared hillsides are replanted with pine trees; how- 
ever, all the land that is level and fertile enough is cultivated and 
agriculture is by far the most important occupation of the people. 
The moist sunny climate and the abundant labour supply ideally 
suit the West Indies to the production of sugarcane, which is still, 
as it has been since the early days of colonization, the principal 
crop. However, the islands have suffered from this one-crop econ- 
omy and although some islands, such as Barbados and St. Kitts, 
still grow cane almost to the exclusion of anything else, most 
islands have an important subsidiary crop. Cuba grows tobacco; 
Jamaica, bananas; St. Vincent, arrowroot; Grenada, spices; Trini- 
dad, cacao; Dominica, limes; Antigua, cotton; Puerto Rico and 
the Dominican Republic, coffee; and Haiti, sisal. Apart from 
these and other cash crops, peasant farmers also grow food for 
their own needs, and of the fruits and vegetables, yams, sweet 
potatoes, taros, mangoes, pineapples, papayas, breadfruits, and 
soursops are typical. Some land is always devoted to pasture, as 
each island produces its own meat. In Cuba, where cattle raising 
is on a large scale, the animals graze on extensive areas of paraná 
grass in the eastern half of the island. 

Most of the manufacturing industries are concerned with the 
products of the land. The processing of sugarcane, which must 
take place immediately after the cane is cut, is the chief industry. 
By-products of sugar are many and rum is distilled in all the 
islands. Molasses, molascuit (a cattle feed), and alcohol are also 
produced. Other industries based on agricultural produce include 
fruit canning, cotton ginning, and the manufacture of cigars, cigar 
boxes, and sacking. 

The chief extractive industry is the oil drilling of Trinidad. 
Oil fields underlie the southwestern portion of the island and 
drilling has been extended to the Gulf of Paria, The ancillary 
industries are oil refining and the production of gasoline, kerosene, 
and fuel oil. Although bauxite mining began on a large scale in 
Jamaica only in 1952, by the 1960s bauxite and alumina ranked 
first in the list of exports. The ores of the Sierra Maestra in Cuba 
are also mined, although the production has fluctuated with world . 
markets and political upheavals. Limestone quarries and cement 
works are found in most islands. 

Large settlements are usually found on the leeward coasts which, 
although less pleasant climatically, provide shelter for ports such 
as Kingston (Jamaica), Port-of-Spain (Trinidad), and Bridgetown 
(Barbados); Havana (Cuba) and San Juan (Puerto Rico) occupy 
sheltered sites on the windward coasts. Railways are important 
only in the large islands although there are small lines to carry 
cane to the factories. Only Cuba has a network of railways. In 
most islands there is an effective road system and all but the 
smallest possess an airport. Tourism and the rapidly increasing 
facilities for air travel have encouraged public and private enter- 
prise to develop the amenities of the islands. (Rp. T.) 


II ANTHROPOLOGY AND ARCHAEOLOGY 


According to present estimates, the West Indies were not settled 
until the second millennium B.C., when primitive Indians, living 
only by hunting and fishing, arrived from Central or South Amer- 
ica. These Indians are known as Ciboney and the time of their ar- 
rival is designated Period I. 

During Period II, i.e., shortly after the time of Christ, a new 
and more advanced group of Indians, called Arawak (q.v.), in- 
vaded the Antilles from Venezuela, introducing agriculture as well 
as pottery. The Arawak penetrated as far north as Puerto Rico, 
while the Ciboney continued to occupy the rest of the islands. 

The Arawak seized the remaining islands during Period III, 
which lasted from about A.D. 300 to 1000 according to the radio- 
carbon method of dating. They pushed the Ciboney back into the 
peripheral areas occupied by these Indians in the time of Colum- 
bus: the southwestern tip of Haiti, the western end of Cuba, and 


the various islets offshore. i ; 
Period IV (A.D. 1000-1500) was marked by the arrival of a third 


(term 


AGENCY; 
MAGNUM 


(Left) 
(above) 


St. 


group of Indians, the Carib (qg.v.), who appear to have originated 
in either the Guianas or Venezuela. They seized the small islands 
of the Lesser Antilles from the Arawak, splitting the latter into 
two groups, one in Trinidad to the south and the other in the 
Greater Antilles and the Bahamas to the north and west. 

Ciboney archaeological remains consist of the refuse of habita- 
tion, occurring principally in caves and on islands. The deposits 
are small and relatively shallow, indicating that the people lived 
in bands and moved frequently, doubtless as supplies of fish and 
game became exhausted. Burial was directly in the refuse or in 
caves, with no grave objécts except an occasional series of stone 
balls. 

Archaeologists classify the remains into a series of cultures on 
the basis of the artifacts they contain. These cannot yet be dated 
by period, but they indicate a surprising amount of geographical 
variation from island to island. For example, the Ortoire culture 
of Trinidad is characterized by tiny, irregular stone chips of un- 
known function; the Couri culture of Haiti, by large flint blades; 
and the Cuban cultures, by gouges of shell. 

The Ciboney who survived until historic time were so few and 
so isolated that they never came into effective contact with Euro- 
peans. As a result, we know practically nothing about Ciboney 
ethnology, except that they spoke a language different from that 
of the Arawak and had a simpler culture. 

Arawak archaeological sites contain larger and deeper shell 
middens, indicating more permanent habitation in villages, and 
are situated in land more suitable for agriculture. Pottery is 
abundant, and the changes in its shape and decoration serve as 
a basis for formulating and dating a large number of cultures. 
The earliest cultures, of Period II, are marked by little but pot- 
tery. Those of Period III also have a few simple amulets and 
other ceremonial objects carved out of stone, bone, and shell, 
These become more numerous and more elaborate in the sites of 
Period IV, with the appearance of such unique and artistic objects 
as large stone collars and three-pointed, sculptured figures of stone. 
The latter are associated with ball courts or dance plazas lined 
with stone slabs. In addition, carved wooden idols and stools 
are found in caves used as shrines. 

These ceremonial developments reached their climax among the 
Taino and Ciguayo Arawak of the heart of the Antilles, were less 
in evidence among the sub-Taino of central Cuba and the Lucayo 
of the Bahamas, and were virtually absent among the isolated 
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Igneri of Trinidad. When Columbus established the first Spanish 
settlement among the Taino; he commissioned a friar, Ramón 
Pané, to study the Taino religion. Pané’s report, which has been 
termed the first ethnological research in the new world, agrees 
very well with the archaeological finds. From his and other com 
temporary accounts, we know that the Arawak were peaceful and 
had a relatively elaborate social organization headed by hereditary 
chieftains who derived their power from personal deities called 
zemis. Their language belongs to the Arawakan family of tropical 
South America. K 

Archaeologists are only beginning to identify the- remains of 
the Carib in the Lesser Antilles. The sites of these Indians havt 
relatively plain and crude pottery, characterized by scoring a 
the surfaces, They lack the ceremonial structures and) carving 
of the Arawak. j 

Much more is known of the ethnology of the Carib, not only 
from observations made by Columbus and his successors but also 
from accounts by 17th-century French missionaries and by modem 
anthropologists who have studied the,surviving Indians. Thes 
indicate that the Carib had a less elaborate social organization in 
the Arawak, without hereditary chiefsor classes. Carib life cent 
about warfare rather than religion ; and our term cannibalism ih 
rived from their custom of eating the flesh of captives jn order 
obtain the latters’ personal power. 

The Carib have also given their name to the Cariba' 
stock of South America, although they themselves spoke: aii 
The explanation for this anomaly is to be found in their tra "n 
that when they conquered the Lesser Antilles they killed the ie 
wak men but married the women, Apparently, it was the wom 
language that prevailed. "eeu 

While Columbus explorediall parts of the West Indies, his "OA 
sors colonized only those parts inhabited by the Ciboney ân d 
wak, avoiding the Carib islands because they lacked gold p 
cause the Carib were too difficult to subjugate. As the etm 
conquered each island, they rounded up its Indians and put 
work in mines or on plantations. 

Many were worked to death; some starved because the Sp 
failed to provide food; others died from diseases introdi jt 
Europe; and still others lost their lives in unsuccessful meee 
throw off the Spanish yoke. By the time the system ot "T 
labour ended in 1550, the Ciboney had become extinct m 
preciable numbers of Arawak survived only on the islands a 
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Trinidad. These survivors gradually became assimilated into 
the European population. A few villages retained their Indian 
identity well into the 19th century but all are now indistinguish- 

from the rest of the population. 

‘The Carib fared somewhat better. Their territory was not con- 

until the mid-17th century. While most of them perished 
as pawns in the struggle between the F. tench, English, Dutch, and 
Danes for pM x the area, some retained their independence 

e smaller islands. 

ES runaway Negro slaves took refuge among them, and the 
Carib gradually changed in racial composition from Indian to 
Negro. However, they retained their Indian language and culture 

because runaway slaves had to “go native” in order to avoid re- 
capture. In 1795 the British moved one group, which had become 
troublesome, to the coast of Central America, where they multi- 
pled, prospered; and are now known as the Black Carib. Subse- 
quently, the British rounded up the remnants surviving in the 
Lesser Antilles and installed them in a reservation on the island 
of Dominica, which they still inhabit. These island Carib have not 
retained as much of their aboriginal language and culture. 

‘The Spaniards introduced the first Negro slaves in the 16th cen- 
tury to replace the dwindling supply of Indian labour, They did 
not bring in many, for their mines had become exhausted and they 
specialized in cattle ranches, which did not require much labour. 
The main influx of Negro slaves took place in the 18th century 
with the development of sugar plantations by the French, first in 
the Lesser Antilles and then in Haiti, After the French Revolu- 
tion the slaves in the latter country revolted, drove out the French 
plantation owners and set up an independent Negro republic. The 
Owners took refuge in the neighbouring British and Spanish coun- 
B parimed new plantations there, and imported additional 

wes from Africa. 

The freed slaves of Haiti abandoned the plantations and became 
subsistence farmers. The same thing happened in the British 
tolonies when slavery was abolished in the first half of the 19th cen- 
try, To take the place of the slaves the British imported Chinese 
ind Indians from Asia, The latter became particularly common in 
Trinidad, where they, too, set themselves up as subsistence farm- 
tts after their terms on the plantations had expired. They in- 
creased in numbers at a greater rate than the Negroes, and by the 
E P. eK century comprised more than one-third of the 

ation of Trinidad. 

Elsewhere, especially in the former Spanish colonies, the Ne- 
ne tended to remain on the plantations as paid labourers. There 
GM greater tendency to intermarry with whites than in English- 

ng countries, and the colour line was weaker, 

qu eroughout the Antilles the Negroes and Asians in towns and 
“Hea aaa more and more prominence in economic and po- 
Es alts, so that in effect they came to dominate the area 

En acies with large white populations, such as Cuba and 
mtd Démmpean languages and customs have been widely 
very 5 process has gone further in some places than in others. 
lit: p One finds persistence of many African and Asian 
aNd tice ied the Creole language and Voodoo religion of Haiti, 
indian Agee ation and Islam in Trinidad. The mixture of Amer- 
teed.’ ican, Asian, and European peoples and cultures is ex- 
Ceedingly rich and vari b tched in other 

tts of the ES varied, and can scarcely be mai 

ee also MIDDLE AMERICA. (I. RE) 


IV. HISTORY 


e West Indian islands were revealed to Europeans by the 
ofan RiP ge which Christopher Columbus made, in 1492, in search 
Mang; i antic route to the Far East. Columbus touched at various 
E a the Bahamas and at points on the north coasts of Cuba 
as aniola, On his second voyage in 1493 he founded the 
Selen lsabela in Hispaniola, the first permanent European 
“fot marc’ Santo Domingo (renamed Ciudad Trujillo, 1936-61), 
south Years the capital of the Spanish Indies, was founded on 
em shore in 1496, The settlement of Puerto Rico was 


| 
! 711508, of Jamaica in 1509, and of Cuba in 1511. The pres- 
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ence of alluvial gold in Hispaniola and Cuba attracted considerable 
numbers of Spanish settlers. : 

. Throughout the first three decades of the 16th century the 
islands were bases from which expeditions sailed to Central Amer- 
ica and Mexico. These territories had the advantage of abundant 
native labour, and in the 1520s drew many settlers from the islands, 
especially as the island gold became exhausted. The islands came 
to be valued chiefly as ports of call. Their inhabitants lived by 
selling bacon, dried beef, and cassava bread for supplying passing 
ships, and by exporting hides, tallow, and sugar to Europe. At 
the same time, the islands acquired a new strategic importance. 
The increasing volume of shipping, carrying tropical products and 
Mexican or Peruvian silver, attracted the attention of pirates, 
privateers, and smugglers. In the second half of the 16th century 
the Spanish government was obliged, even in peacetime, to or- 
ganize shipping through the Caribbean in convoys and to construct 
powerful fortifications at the strategic harbours—Cartagena, San 
Juan de Puerto Rico, and, above all, Havana. The leading mili- 
tary engineer of his day, Juan Bautista Antoneli, was employed 
on these works. 

Spanish defenses could not prevent all raiding in so large 
an area. Sir John Hawkins" slaving voyages of the 1560s set a 
new fashion in smuggling. Sir Francis Drake captured a large 
quantity of silver in 1572, and during his bigger expedition of 
1585 took, but could not hold, both Santo Domingo and Cartagena. 
Another fleet of similar size, however, under the joint command 
of Drake and Hawkins, in 1595, was defeated. “At the end of the 
12 years' truce between Spain and the Netherlands in 1621, the 
Dutch West India Company received its formal charter, incor- 
porating it for conquest and plunder as well as for trade. The 
heavy attacks which this company delivered against Spanish ship- 
ping—even though much of the company's energy was diverted to 
Brazil—enabled other groups of foreigners to settle in unoccupied 
islands in the eastern Caribbean without fear of Spanish inter- 
ference, English settlers occupied part of St. Kitts in 1623, Bar- 
bados in 1624 or 1625, St. Croix in 1625, Nevis in 1628, and 
Antigua and Montserrat in 1632. An attempt to settle St. Lucia 
was defeated by the fierce Carib inhabitants in 1641, The French 
Compagnie des Isles d'Amérique was formed in 1635, and the set- 
tlement of Martinique and Guadeloupe began in the same year. 
The Dutch seized between 1630 and 1648 Curaçao, Saba, St. 
Martin, and St. Eustatius, all valuable as trading and smuggling 
depots; all were confirmed to the Dutch in the Treaty of Miinster 
in 1648. 

In 1655 a large naval and military force sent from England by 
Oliver Cromwell, after being driven off from Santo Domingo, at- 
tacked and eventually conquered Jamaica, which was formally 
ceded by Spain to England by the Treaty of Madrid in 1670. 
Meanwhile effective control over the western part of Hispaniola 
passed out of the hands of the Spanish governors into those of 
buccaneers—cattle hunters turned pirates, many of them of French 
origin—who received increasing support from the French gov- 
ernment. This territory, under the name of St. Domingue, was 
eventually ceded to France at the Treaty of Rijswijk in 1697, The 
second half of the 17th century was a period of continuous disorder 
in the Caribbean, in which bands of buccaneers, either in the nomi- 
nal employ of French or English governments, or on their own ac- 
count, plundered Spanish. harbours and preyed on the shipping of 
all nations. It was only after the Treaty of Rijswijk that effective 
steps were taken by all governments to put an end to buccaneering. 

The early settlers in the eastern Caribbean relied on tobacco 
as their main cash crop and employed European labour, recruited 
either by indenture or by penal sentences. Both proved inade- 
quate; after the middle of the 17th century most island planters 
turned to sugar as the most profitable crop and to West African 
slaves as the only form of labour available in sufficient quantity. 
The techniques of sugar manufacture were introduced from Brazil 
by Dutch traders, who—having acquired most of the old Portu- 
guese barracoons (enclosures for slaves) in West Africa—also 
supplied the slaves. In the non-Spanish islands, sugar soon be- 
came the main export crop. The peculiarities of sugar production 
required comparatively large estates, The class of European small 
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holders began to dwindle and disappear, and Negro slaves greatly 
exceeded in numbers the small groups of planters, overseers, mer- 
chants, and professional men who remained. 

The growth of trade in sugar, rum, and slaves, and the mounting 
value of the sugar duties made the possession of West Indian 
territory a chief aim of European colonial powers. Every major 
European war in the 18th century was reflected in heavy fighting 
in the Caribbean and every peace treaty included transfers of 
West Indian islands. The settlements of Utrecht (1713), Aix-la- 
Chapelle (1748), and Paris (1763) all favoured Great Britain at 
the expense of France and Spain; and Great Britain also secured 
most of the slave trade. In the American Revolution major losses 
of British territory were averted only by Sir George Rodney's last- 
minute victory off Les Saintes (Guadeloupe) in 1782. The final 
settlement of 1815 confirmed to Great Britain: St. Lucia, Grenada, 
Dominica, St. Vincent, Trinidad, Tobago (all acquired from 
France), and British Guiana (from the Dutch). France retained 
Martinique and Guadeloupe, but St. Domingue had become in 
1804 the independent state of Haiti. Spain retained Cuba, Puerto 
Rico, and Santo Domingo, but lost them in the 19th century. Santo 
Domingo became the Dominican Republic in 1844 and, as a result 


of the Spanish-American War of 1898, Cuba became independent. 


and Puerto Rico was annexed by the U.S. 

West Indian prosperity was affected in the 19th century by the 
competition of cheap sugar from other parts of the world; the aboli- 
tion of the British slave trade in 1807; the emancipation of slaves 
in the British colonies between 1833 and 1838, in the French in 
1848; and the abolition of preferential sugar duties by the British 
government in 1846. For the West Indian territories the 19th. 
century was a period of impoverishment and neglect except in 
Trinidad and British Guiana, where indentured immigrants from 
India supplied cheap labour, and Cuba, which retained slavery un- 
til 1886 and exported vast quantities of sugar to an expanding mar- 
ket in the United States. 

Oil has brought considerable wealth to Trinidad and great pros- 
perity to Curaçao since the beginning of the 20th century; bananas 
and bauxite have taken their place beside sugar as the major ex- 
ports from Jamaica; and the tourist trade has become an important 
source of revenue. 

Politically, the mid-20th century saw a steady trend toward 
self-government in West Indian colonial possessions. In the Brit- 
ish islands this culminated, after the abortive federation of 1958- 
62 (see West INDIES [FEDERATION], THE), in the attainment of 
independence by Jamaica and Trinidad and Tobago in 1962 and 
Barbados in 1966. In Cuba, Haiti, and the Dominican Republic 
the price of independence was dictatorship in varying degrees, 
punctuated by intervals of disorder, some of which led to interven- 
tions by the U.S. Haiti was occupied by the U.S. from 1915 to 
1934, the Dominican Republic from 1916 to 1924, and again par- 
tially in 1965. Cuba, though never occupied after 1909, depended 
on U.S. capital and the U.S. sugar market, and was vulnerable to 
pressure, The successful revolution led by Fidel Castro in 1958 
became violently anti-U.S. and Castro's government severed con- 
tacts with the United States and turned for support to the U.S.S.R. 
Attempts to establish Soviet military bases in Cuba produced a 
threatening situation in late 1962 eased only by Soviet withdrawal, 
leaving Cuba isolated and impoverished. (J. H. Pv.) 


V. POPULATION 


The total population of the West Indies in the mid-1960s was 
just over 20,000,000. About 60% were of Negro and mixed de- 
scent and about 40% were white—overwhelmingly the Spanish 
groups of Cuba (73%), Puerto Rico (80%), and the Dominican 
Republic (2095); Curacao is about 14% white. Jamaica and the 
remaining islands have, with few exceptions, a Negro and mixed 
population with a sprinkling of whites; e.g., Commonwealth terri- 
tories have a total population of about 3,500,000 people with 1.5% 
white. Trinidad has the majority of the region’s 1,250,000 Asian 
Indians, who form more than one-third of its population and are 
increasing exceptionally fast. The rate of increase of many island 
populations, e.g., Jamaica and especially Puerto Rico, is notably 

high. Official population figures are given in the table. 
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The official language of Cuba and the Dominican Republic 


Spanish; of Puerto Rico, Spanish and English jointly; of J 
and Trinidad and Tobago, English; and of Haiti, 


where it is that of the associated power. 
as a language, and patois is spoken in French and former Fre: 
islands. A dialect of mixed origin called Papiamento is spoken jy 


Curaçao. 


amai 
Taiti, French, ee | 
Haiti recognizes Creal 


Education is compulsory in Cuba, Puerto Rico, Martinique 
Trinidad, and various other islands but cost is a source of acute 
difficulty in poor communities. There are several universities and 
institutes of higher education on the larger islands, teaching agri, 
tural, technical, and commercial subjects and giving training in 
teaching and in theology. 

Normally the white and middle-class population adhere toy 


traditional European culture, which may, indeed, penetrate al 
classes. Large groups of the poorer and more remote Negro pete 
ple are, however, incompletely assimilated, especially as regark 
the basing of family structure upon legal marriage. Possession 


Political Units of the West Indies 


British West Indies 


ment, and members o! 
Bahamas E 
Cayman Islands . 
Leeward Islands 

Antigua (with Barbu- 
da and Redonda) . 

St. Kitts (St. 
Christopher)- 
Nevis-Anguilla 

Montserrat. 

Virgin Islands 

Turks and Caicos 

Islands . . 

Windward Islands 
minica . . . 

Grenada (with Carri- 
acou and southern 
Grenadines) . 

St.Lucia... 

St. Vincent (with 
northern 
Grenadines) . 

French West Indies 
(The two major islands 
Guadeloupe (Basse- 

Terre and Grande- 

Terre; with Marie- 

Galante, Les Saintes, 

Petite Terre, La 

Désirade, St.-Bar- 

thélemy, north part 


of St.Martin)... 


Martinique . . 
Netherlands Antilles 


in policy on king: 


4,405.5 


100 


150 


687 


431 


I 
Population 
Name Area (1960 or Capital city with pop, 
(sq.mi.) | 1961 census) (1960 or 1961 census) 
independent Republics 
eer TT 166 231,785. | Bridgetown (11,452) | 
(on 1-67 S E 7,106,700* | Havana (978,400*) | 
Dominican Republic . | 18,703 | 3,013,525 | Santo Domingo (367,083) | 
aiti | 40,714 | 4,660,0004 | Port-au-Prince (239,000) 
Jamaica (with Morant 
and Pedro cays) . | 4,413 | 1,613,880 | Kingston (123,495) 
Trinidad and Tobago | | 1,980 827,957 | Port-of-Spain (93,954) 


(Colonies of the United Kingdom, enjoying various 
Í the Commonwealth of N 


130,055 
7,622 


54,354 


56,658 
12,108 
7,338 
5,668 
59,916 


88,677 
86,108 


79,948 


rank as overseas départéments of metropolitan Frane) 


283,223 


292,062 


(An internally self-governing group within the king 
m affairs, mainly defense and 
t 3 


degrees of internal self-govern 
) 


assau (54,5571) 
Georgetown (2,573) 


St. Johns (21,396) 


Basseterre (15,579) 
Plymouth (1,91 ] 
Road Town (891 


Grand Turk (2,339) 
Roseau (10,417) 


St. Georges (1,303) 
| Castries (4,353) 


Kingstown (4,556) 


Nu 
- (12,411); (€ 
mecs n centre, Poite 
À-Pitre, 27,137) s 
Fort-de-France (746 


dom of the Netherlands posl 
foreign relations, as anini 
} Willemstad (45,54 


part of the realm.) 71 194,458 
Curacao (173) | -(125,181) 
Aruba 69) (58,743) 
Bonaire. . . (95) (5,812) 
Leeward Islands. 
St. Martin (south 
part) lie bes i (17) 
St. Eustatius . a2 (4,722) 
I Saba 25 ITE OW (5 
Associated with the United States Ith, freely 
Puerto Rico (Self-governing state, enjoying the title of commonwea ts 
sociated with the U.S.) 3,43 2,349,544 | San Juan (451) 
Virgin Islands of the 
ae States (or- 0) 
ganized, unincor- " 88 
porated territory) 133 32,099 | Charlotte Amalie (12! 
t. Thomas . . (33) (16,201) 
at p 20) (925) 
.Croix . 80) 14,973 
Navassa eid : ; pe 
‘possession’ N 3 2 — 
Insular parts of Venezuela 
Nueva Esparta (state; 
Margarita Island and 
Coche and Cubagua AESi 
islands) . . . 444 89,492 | La Asunción (5; 
Federal dependencies 
(islands directly 
under the national De 
government) 46 861 


#1962 estimate. 11961 estimate. $1963 census. $1965 estimate. 


WEST INDIES (FEDERATION)—WESTLAKE 


rong in some parts, Asian Indians are mainly non- 
Christian and have retained in some measure their own religions, 
Janguages, and customs. Interesting social experiments, such as 
sided self-help and community development, have taken place in 
Puerto Rico and Jamaica. j 

Until communication by air became possible the islands were 
much isolated, and differences of situation, size, and history, com- 
bined with lack of any common indigenous culture, have affected 
all aspects of social life. Spanish-speaking communities have 
ponds with Central and South America, regions little known to 
others. The influence of the U.S. is generally felt, and English- 
speaking islands have special ties of blood and trade with the U.S. 
amd Canada, Artistic and scholarly contacts as well as tourism 
link the West Indian territories increasingly with one another and 
with a wider world, but they still retain an inner diversity. 

For additional information, there are separate articles on the 
major islands and island groups. See also references under “West 
Indies” in the Index. (D. I.) 

Bouocrarny.—J. O. Cutteridge, Geography of the West Indies 
(1956); M. Ayearst, The British West Indies: the Search for Self- 
government (1960) ; F. A. Ober, A Guide to the West Indies and Pan- 
ama (1926); Irving Rouse, “The West Indies,” in the Handbook of 
South American Indians, Bureau of American Ethnology, no. 143, 4:495- 
$65 (1948) ; Eric Williams, The Negro in the Caribbean (1942); J. H. 
ond non M. peeks Shane Histor dn the West aioe Sep 

erseas Economic Surveys: uba, att, T 
(HMS.0.); Colonial Ollice Reports, Anil ai Dorien, 
Grenada, Montserrat, St. Kitts-Nevis-Anguilla, St. Lucia, St. Vincent 
(HM.S.0.) ; The West Indies and Caribbean Year Book (annual). 

WEST INDIES (FEDERATION), THE, a former fed- 
eration of British West Indian territories, comprising ten colonies, 
oe of one or more islands lying in or on the borders 
of the Caribbean Sea, which voluntarily joined to form a union of 
equal partners. The West Indies Federation came into formal 
Aan, pedi. 3, 1958; it was dissolved on May 31, 1962, the 
hte on which it was originally planned that it should become inde- 
pendent. During its existence it was subject to certain limitations 
of authority by the British government in defense, external rela- 
tions, and finance. The aim of the federation government was to 
fashion the constituent territories into a politically and economi- 
inim unit, able to act as a sovereign state. 

e governments which came together to form the federation 
SE those of Jamaica, Barbados, Trinidad, and the Leeward Is- 
E the Windward Islands colonies; but of these, Jamaica 
cmt ni consisting of the numerous islands of the Cay- 
Leen Jil and (b aicos groups; the Leeward Islands group was 
heb een of presidencies comprising a large number of 
cm s islands, including the British Virgin Islands; the Wind- 
(rith slands was a collection of four fair-sized island colonies 
um MR satellites) which had a common governor but other- 

qnt little common machinery of government; and Trinidad 
ri NH it in government the smaller island of Tobago. 
linds fede sn: est Indies Federation was formed the Leeward E 

Es ion was dissolved and the various presidencies (wit 
aide) on of the British Virgin Islands which chose to remain 
ofthe fe face the federation as separate colonies. The units 
I erra ory therefore, were Barbados, Jamaica, Antigua, St. 
gilla) ind (properly called St. Christopher-Nevis- 

lucia: ontserrat, Trinidad with Tobago, Grenada, Dominica, 
hid acc my St. Vincent. British Guiana and British Honduras 

the a xd the federation at any time if they so desired. 
hr the ^m ls rei made up the federation, bene ve ed 

ets weres i rinidad was considerably smaller anı t 
its under jm 3 still, far too small to be workable sete 

GUT É eee: conditions. The a ott " 
Sy achieve d ederation by the conviction that only C e 
Wealth of N lominion status—independence within the Common 
Marim ations. Only in that way, also, could they exert their 
their V bargaining power in international discussions affecting 
But the " pront interests, such as the fixing of sugar quotas. 
d perm came into existence in the face of very ied 
Versity in so les and jealousies, which reflected a considerable di- 

: cial and economic origins and in political development. 

st conference on British West Indies federation was heli 


cults are sti 
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at Montego Bay, Jamaica, in 1947, and was attended by dele- 
gates from Barbados, British Guiana, British Honduras, Jamaica, 
the Leeward Islands, Trinidad and Tobago, and the Windward 
Islands. By a majority vote it accepted the principle of political 
federation and set up a standing closer association committee to 
study the possibilities of federation and to draft a federal consti- 
tution. The committee’s report was submitted to a second con- 
ference in London and was accepted, with modifications, for em- 
bodiment in the conference's recommendations. It then went to 
the legislatures of the various territories, and was accepted by all 
of them (with certain reservations) except those of British Guiana, 
British Honduras, and the British Virgin Islands. A third confer- 
ence on federation met in London in 1956. At this conference the 
final decision was made to federate the island territories and to 
leave the way open for the inclusion of British Guiana and British 
Honduras. The next year, after long and stubborn argument, it 
was agreed that the federal capital—to be built with the help of 
£1,000,000 to be contributed by the United Kingdom government— 
should be in Trinidad. The site chosen was Chaguaramas, Trini- 
dad, but it was on lease to the United States and in May 1958 a 
joint commission reported that for financial and strategic reasons 
it could not be made available. Another site, required to be twin- 
town to a large existing town, remained to be found. 

In 1957 Lord Hailes was appointed the first governor general 
of the federation. The first federal elections were held in March 
1958, and Sir Grantley Adams, chief minister of Barbados, became 
the first federal prime minister. 

Late in 1958 relations between Jamaica and the federal govern- 
ment became strained over questions of federal taxation and in 
September 1959 a conference failed to agree on the distribution. of 
seats in the federal legislature. In 1960 the Jamaica Labour Party, 
then in opposition to the federation, decided to press for secession. 
A referendum on this issue was held in Jamaica on Sept. 19, 1961, 
and the majority voted for secession. In June 1961 the British 
government had proposed that the federation should become in- 
dependent in May 1962; this development, however, was to depend 
on the assent of the ten constituent territories and was invalidated 
by the Jamaican decision to secede. 

Meanwhile Trinidad and Tobago also began to consider secession 
and in January 1962 they decided to seek independence as one na- 
tion. By an order in council dated May 31, 1962, the federation 
was declared dissolved; Aug. 6 and Aug. 31 saw the attainment of 
independence by Jamaica and Trinidad-Tobago respectively. 

Barbados, Antigua, St. Kitts-Nevis-Anguilla, Montserrat, Dom- 
inica, Grenada, St. Lucia, and St. Vincent, called the “Little Eight,” 
formally agreed (May 24, 1962) to seek a new federation, which 
would be known as the West Indies Federation. Discussions con- 
tinued through the early and mid-1960s. Following Jamaica’s 
achievement of independence the Cayman and Turks and Caicos 
Islands came directly under the colonial office as separate colonies. 

See JAMAICA; TRINIDAD AND Topaco; see also references under 
“West Indies (Federation), The” in the Index. 

WESTINGHOUSE, GEORGE (1846-1914), U.S. inventor 
and manufacturer, whose diverse and creative inventions led to 
some 400 patents, was born at Central Bridge, N.Y., on Oct. 6, 
1846. Having served in the Union Army and the Navy during the 
Civil War, at the age of 19 he invented a device for replacing de- 
railed freight cars. In 1869 he patented his air brake and organized 
the Westinghouse Air Brake Company. In 1872 he invented the 
automatic air brake, which was quickly adopted by American rail- 
ways and gradually in Europe. He also developed a system of rail- 
way signals, operated by compressed air and electrical devices. 
Westinghouse was also responsible for introducing alternating cur- 
rent for electric power transmission in the U.S. and was the founder 
of the Westinghouse Electric Corporation, one of the largest elec- 
trical manufacturing companies in the U.S. He built dynamos for 
the power plants at Niagara Falls, for the rapid transit systems of 
New York City, and for the London Metropolitan Railway. He 
died in New York on March 12, 1914. i 

WESTLAKE, JOHN (1828-1913), international lawyer and 
social reformer, was born at Lostwithiel, Cornwall, Eng., on Feb. 4, 
1828, and educated privately and at Trinity College, Cambridge. 
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He became queen’s counsel in 1874, Liberal member of Parliament 
(1885-86), and Whewell professor of international law at Cam- 
bridge (1888-1908). Though trained as an equity and conveyanc- 
ing lawyer, his main interest lay in public and private international 
law. He virtually laid the foundations of the conflict of laws as a 
systematic branch of the laws of England, publishing in 1858 his 
Treatise on Private International Law, which exercised a profound 
influence on the judicial bench. Westlake was one of the founders 
of the Institut de Droit International in 1873 and a most active 
worker in the advancement of international law. His /nternational 
Law (part i, Peace, 1904; part ii, War, 1907) and his Collected 
Papers (1914) are representative of his work in this field. 

He was active in the movement for the restoration of the con- 
stitution of Finland (1899-1900), in the work of the Balkan Com- 
mittee (1905-13) and on behalf of many oppressed peoples. He 
was one of the founders of the Working Men’s College in 1854, 
and a strong supporter of women’s suffrage and many other social 
movements. Westlake died in London on April 14, 1913. 

See Memories of John Westlake (1914). (McN.) 

WEST LAKE REGION, TANGANYIKA, occupies the 
northwestern corner of Tanganyika, bordered by Burundi, Rwanda, 
Uganda, and Lake Victoria. Area 15,350 sq.mi. (39,757 sq.km.). 
Pop. (1963 est.) 589,780. The capital is Bukoba, on Lake Victoria. 

Much of the region is rolling downland. Bukoban sandstones 
and shales form hilly country near Lake Victoria. In Karagwe, 
western Bukoba, and Ngara districts, the highlands reach an alti- 
tude of more than 5,000 ft. (1,500 m.) and are deeply dissected. 
Valuable mineral veins occur in the ancient sedimentary and meta- 
morphic rocks of the Karagwe-Ankolean series. 

The partly navigable Kagera River flows first northward through 
extensive swamps, forming the frontier with Rwanda, and then 
turns eastward, curving south of the Uganda border before finally 
crossing it to reach Lake Victoria (see KAGERA). The land rises 
to a watershed close to Lake Victoria. In the south, streams flow 
to join the Moyowosi and Lake Tanganyika. 

Storms rising on Lake Victoria are driven toward the western 
shores of the lake by the prevailing easterly winds. As a result, 
heavy rainfall is characteristic of the region, with a mean annual 
rainfall of 80 in. (2,030 mm.) at Bukoba. Rainfall diminishes 
westward to less than 30 in. in the Kagera Valley. 

Soil types vary with the topography and rock types. Near the 
lake the heavy rainfall has caused considerable impoverishment of 
the sandy soils. Small areas of rain forest occur within wider areas 
of forest savanna. In the southeast is the miombo (Brachystegia) 
woodland savanna characteristic of western Tanganyika. Exten- 
sive resources of yellowwood (Podocarpus) are found in the for- 
ested highlands near the Uganda border. (J. M. Ke.) 

The population of the West Lake region comprises more than 
510,000 Africans and 3,556 non-Africans. The largest tribe is the 
Haya (q.v.), in the Bukoba District who numbered 320,900 at the 
1957 census, Other tribes are the Hangaza (59,700), in the Ngara 
District, and the Subi (55,500), in the Biharamulo District. 

The Haya are farmers, growing bananas as the staple food crop 
and coffee as the main economic crop. Some tobacco and cotton 
and a small amount of sugar cane are also grown. In the Karagwe 
District there are some important tin mines. 

The tsetse fly is found in all districts and sleeping sickness is 
endemic. Because of the existence of the fly the cattle population 
is small and most of the meat consumed has to be imported. 

WEST LOTHIAN, a county of Scotland lying on the southern 
shore of the Firth of Forth, is bounded eastward by Midlothian 
along the Almond River, westward by Stirling along the Avon, and 
southwestward by Lanark. The area is 120.9 sq.mi. (313 sq.km.). 
The entire county lies on the eastward side of the great syncline 
of Carboniferous rocks containing the Central Coalfield, relatively 
easily eroded to form lowland. East-west ridges are characteristic, 
including Bathgate Hills (The Knock, 1,017 ft. [310 m.]) in the 
centre, and the distinctive crags at Torphichen and Dalmeny, all 
Carboniferous igneous intrusions. The grass-covered moorland in 
the south around Whitburn is part of an erosion surface about 
1,000 ft. above sea level. The eastern half of the county comprises 

calciferous sandstone interbedded with fireclays and oil-bearing 
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shales; these have been brought near the surface by foldin 
the resultant domes, which are one to two miles long and Pie. 
wide, have been exploited. Westward, carboniferous limes, 
and then Millstone Grits are succeeded by the productive Col 
Measures. Ice moved eastward leaving “crag and tail” formations 
such as Binny Craig, and depositing boulder clay widely, Bg, P 
derived mainly from the underlying rock, this gives heavy soils 
and, combined with exposure tò strong easterly winds, keeps the 
limit of cultivation at about 700 ft. (215 m.). Rainfall decreases 
eastward from 40 to 30 in. (1,000-750 mm.) with an April mini- 
mum, and the county shares the east coast temperature characteris. 
tics ranging from about 39° F to 59° F (4° C to 15? C), At Lin 
lithgow there is a large loch of considerable beauty and ornitholog. | 
cal interest, probably a glacial kettlehole lake. 

Traces of the prehistoric inhabitants still exist. Stone cists haye 
been discovered at Carlowrie, Dalmeny, Newliston, and elsewhere, 
West Lothian is rich in historical associations and possesses many 
fine buildings of architectural interest. A stone burial mound and 
place of religious observance has been excavated at Cairnpapple 
Hill and dates from about 2000 s.c. It was used from Neolithic 
times and through the Bronze and Iron ages. The Antonine Wall, 
which was built between the Forth and Clyde in Roman time, 
commenced in the east near Bo'ness, and a fine legionary tablet 
from this area is preserved in the Museum of Antiquities in Edin- 
burgh, At Carriden near Bo'ness evidence has been found ofa 
Roman fort. Linlithgow Palace, which was begun by James Lin 
the early 15th century, was the birthplace of James V and Mary, 
queen of Scots. Close to the palace is St. Michael’s Church, one 
of the finest examples of Gothic Perpendicular architecture in Scot- 
land, Hopetoun House, Queensferry, is a beautiful Scottish max 
sion of the early 18th century. 

The county had a population of 92,768 in 1961. Within it there 
are six small burghs—Bathgate (12,684), Bo’ness (10,195), Arm: 
dale (6,195), Whitburn (5,904), Linlithgow (the county town; 
4,327), and Queensferry (2,928). Part of the New Town of Liv 
ingston (started 1964) is within the county. For administrative 
purposes the county is further subdivided into 6 districts and Il 
parishes. West Lothian returns one member to Parliament and 
is part of the sherifidom of the Lothians and Peebles. 

The best agricultural land is found in the lower areas near the 
Forth and also to the east of the Bathgate Hills. Nearly 1h 
of the land surface is in agricultural use, with an increasing em: 
phasis on dairy farming. The county is underlain by valual 
minerals of considerable economic value including coal, oil shal 
fireclay, whinstone, sand, and peat, all of which are actively york 
on a commercial basis. Apart from the mineral workings the pil 
cipal industries include the manufacture of motor vehicles, fireclay 
bricks, synthetic rubber, electrical and electronics equipment, wo 
yarn, thread, paper, agricultural implements, furniture, and ind 
trialized housing; there is also iron and steel founding, distilling, 
food processing, and timber importing. K, 

From Queensferry, the Forth railway bridge (1883-90) Cros 
the Firth of Forth to North Queensferry in Fife and emphasizes 
importance of this communication route originated as a ferty a 
ing by Margaret, wife of Malcolm III Canmore, in the Du f 
tury. Construction of the Forth road bridge at Queensferry (Es 
64) has added to the number of major traffic routes which Ms 
West Lothian and which include the Edinburgh-Thurso a^ "m 
Edinburgh-Glasgow trunk roads, Two principal railway ue 
pass east and west through the county with an equally d pint 
route to the north and across the Forth rail bridge. ‘The used 
Canal passes through the north of the county but is no longer 
for commercial traffic. 

See Land Utilisation Survey of Britain, The Land of 
16-18, The Lothians by P. M. Scola (1944). 

WESTMEATH (CONTAE NA HIARMHIDHE), 
province of Leinster, Republic of Ireland, has an area of mo 
(1,764 sqkm.). Population (1961) 52,861. The wester "ig 
ary is the lower part of Lough Ree and the Shannon, but es. 
the county's limits wind through the Central Lowland 
common on the southeast through Offaly, Meath, and L 4 
except at Lough Sheelin in the north, one of the lakes 
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Inny Valley which drains most of the county to the Shannon (g.v.). 

Much of Westmeath consists of an undulating Carboniferous- 
floored and drift-covered surface about 200-400 ft. (60-120 m.) 
above sea level, but there are also hills of limestone 600 ft. high 
to the west of Mullingar. These hills diversify a landscape that 
becomes dreary and monotonous in such areas as the Inny Valley, 
jn which the river falls only 9 ft. in a stretch of 24 mi. (39 km.). 
Toward the Shannon, bogs become more frequent, though they oc- 
curin patches of limited extent. In the southern part of the county 
there are numerous eskers (long, sinuous ridges of gravel and 
sand) ; one of particular note provided the original site of Athlone 
(qu), and is intersected by the Shannon. 

Westmeath formed part of the ancient kingdom of Meath. Its 
central position made it in pagan times the scene of an annual 
gathering for athletic contests at Ushnagh, where the five provinces 
of Ireland converged. It coincided with the northern Teffia, while 
Longford was south Teffia. With the Anglo-Norman conquest it 
became, like County Meath (q.v.), part of the De Lacy earldom of 
Meath, It was not intensively anglicized and the native Irish held 
ther ground. With the death of Walter de Lacy in 1241 the earl- 
dom lost its unity, and with the deterioration of the English hold 
on Ireland, the western part of the earldom of Meath passed out 
ofgovernment control. In the 16th-century reconquest of Ireland, 
Westmeath was shired separately from Meath in 1543 and ulti- 
mately passed into the hands of English landlords. Athlone had 
military importance as a key to the passage of the Shannon. This 
passage was forced by Baron van Ginkel in 1691, and the fate of 
the area was settled by his victory at Aughrim 12 days later. 

The principal local government offices are at Mullingar (q.v.). 
There is a county council, but Westmeath is united with Longford 
under one county manager, Athlone (1961 pop. 9,624) is an urban 
district, while Mullingar is administered by town commissioners. 
There are five rural districts, Westmeath is amalgamated with 
Longford to return five members to dáil éireann. 

Four-fifths of the county is used for crops and pasture, and 
farms average 80 ac, (32 ha.) in size. Less than one-tenth of the 
lind is used for crops, with wheat, oats, and potatoes most promi- 
nent, but also some barley, mangels, and turnips. Young cattle 
ftom areas west of the Shannon are brought into this area; they 
may be fattened there or kept for a time and then sold for export 
Is stores or sent to fattening pastures in Meath. 
hys from Dublin to Galway and Sligo run through Mullingar, 
h Junction point. The line follows the Royal Canal, bought by 

t railway in 1846, which lies a few miles beyond Mullingar. Two 
Si Owel and Ennell, act as feeders for this canal. The main 

ad to Galway runs through Kilbeggan and Moate to the Shan- 
Yn Crossing at Athlone, 

Cine industrial towns are Athlone and Mullingar. 
iis Owns include Castlepollard, Moate, and Kilbeggan, where 
ey was first made in 1757. 
memes Woods, Annals of Westmeath Ancient and Modern (1907) ; 
alsh, The Placenames of Westmeath (1957). 
(T. W: Fr.; Hv. S.) 
WESTMINSTER (Tre Crrv or WESTMINSTER), one of the 
by the Ro Bad constituting Greater London, is bounded west 
troughs n Boróügh of Kensington and Chelsea, north by He 
south b a rent and Camden, east by the City of London, an 

ii Wa € River Thames, It was established on April 1, 1965, 
1953 by “4 London borough under the London Government i 

e City i amalgamation of the former metropolitan boroughs o: 
ated Westminster, Paddington, and St. Marylebone. Area 
ii EUN 1.5 sq.km.) ; pop. (1965 est.) 266,770. Tt comprises 
Minster: SEEN constituencies: the Cities of London and West- 
bone.” addington North; Paddington South; and St. Maryle- 


gin s city are the Houses of Parliament and Westminster 
(a, iN School, together with Whitehall, Buckingham Palace 
v^ the National and Tate galleries, Somerset House, West- 
Cathedral, the Law Courts, many famous hospitals, the 
and ee of Science and Technology, the Royal Albert 
atk, th Lord's Cricket Ground. It also contains St. James's 
"le Green Park, Hyde Park, part of Kensington Gardens and 
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Regent's Park, and the Zoological Gardens. (See also LoNDoN.) 

The city is governed by a mayor, deputy mayor, nine aldermen, 
and 60 councillors. The administration of the city was moved in 
1965 from the former city hall in Charing Cross Road to a new 
20-story building in Victoria Street. This building and others like 
it are notable features of the development and transformation in 
appearance of much of Westminster in recent years. 

Westminster Abbey.—Originally a Benedictine monastery, the 
abbey was refounded as the Collegiate Church of St. Peter in West- 
minster by Queen Elizabeth I in 1560. Legend relates that Sebert, 
the first Christian king of the East Saxons, founded a church on 
a small Thames island, then known as Thorney but later called the 
west minster or monastery, and that this church was miraculously 
consecrated by St. Peter himself. It is certain that by about A.D. 
785 there was a small community of monks on the island and that 
the monastery was enlarged and remodeled by St. Dunstan about 
AD. 960. 

Edward the Confessor built a new church on the site. It was 
of considerable size, cruciform, with a central and two western 
towers. It was consecrated in 1065, a few days before Edward died 
(see EDWARD, SAINT, the Confessor). In 1245 Henry III pulled 
down the whole of Edward’s church (except the nave) and re- 
placed it with the present abbey church in the pointed style of the 
period, strongly influenced by the contemporary French cathedrals, 
and with an apse and radiating chapels. Ornament and sculpture 
were lavished on the interior, especially notable being the lovely 
life-size figures of the "Censing Angels" below the Rose window in 
the south transept. The rebuilding of the nave was undertaken in 
the 14th century and continued intermittently until Tudor times, 
but the Early English design of Henry IIl’s time was continued, 
with the result that the whole church appears to have been built 
at the same time. Henry VII's Chapel (begun in 1503) replaced 
an earlier Lady Chapel and is famed for the exquisite fan tracery 
of its roof. Above the original carved stalls hang the banners of 
the Knights of the Bath. The western towers were the last addi- 
tion to the fabric. They are usually said to have been designed 
by Sir Christopher Wren, but were actually built by Nicholas 
Hawksmoor and John James and completed in 1745. The choir 
stalls in the body of the church date from 1848, and the high 
altar and reredos were remodeled by Sir Gilbert Scott in 1867, 
with mosaic work by Antonio Salviati. Scott and J. L. Pearson 
also restored and largely rebuilt the north transept front (1880- 

0). 
i cum total length of the church (exterior) is 531 ft. (162 m.) 
and of the transepts 203 ft. (61 m.). The breadth of the nave 
without the aisles is 38 ft. 7 in., and its height about 102 ft. The 
height of the towers to the top of the pinnacles is 225 ft. During 
the early 1960s the whole of the interior was cleaned of the grime 
of centuries, revealing the pure white Caen and Reigate stonework 
contrasting with the great Purbeck pillars. 

Abbey Ceremonies and Monuments.—From William the 
Conqueror onward every British sovereign has been crowned at 
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Westminster except Edward V and Edward VIII. The coronation 
chair dates from the reign of Edward I and contains beneath its 
seat the Stone of Scone (stone of destiny), on which the Scottish 
kings were crowned. The stone is of Scottish origin, but tradition 
identifies it with Jacob’s pillow at Bethel. Many kings and queens 
are buried near the shrine of Edward the Confessor or in Henry 
VII's Chapel. The last sovereign to be buried in the abbey was 
George II (d. 1760). Since then they have been buried at Wind- 
sor, The abbey is crowded with tombs and memorials of famous 
British subjects. Part of the south transept is well known as 
“Poets’ Corner,” while the north transept has many memorials to 
famous British statesmen. The grave of the “Unknown Warrior,” 
whose remains were brought from Flanders in 1920, is in the centre 
of the nave near the west door, and nearby is a stone commemorat- 
ing Sir Winston Churchill. 

Conventual and Other Buildings —The monastery was dissolved 
in 1539, and Westminster was then established as a bishopric, but 
only one prelate, Thomas Thirlby, held the office of bishop. In 
1553 Mary I reestablished the monastery and appointed an abbot, 
but Elizabeth I reinstated the dean with 12 prebendaries, Of the 
conventual buildings, the cloisters are of the 13th and 14th cen- 
turies. In the eastern walk are the Chapter House and the Chapel 
of the Pyx. The first is of the time of Henry III, a fine octagonal 
building, its vaulted roof supported by a slender clustered column 
of marble. It was largely restored by Scott. There are mural 
paintings of the 14th and 15th centuries. The Chapel, or Chamber, 
of the Pyx is part of the undercroft, or crypt, of the original dormi- 
tory, and is early Norman work of Edward the Confessor’s period. 
It was used as a treasury for the regalia in early times, and there 
were kept the standard coins of the realm used in the trial of the 
pyx (a check of coin weight and composition), now carried out at 
the mint. The Norman undercroft is now the Abbey Museum con- 
taining funeral effigies of kings and queens; above it is the Chapter 
Library. To the southeast lies the picturesque Little Cloister, with 
its court and fountain. Near it are slight ruins of the monastic in- 
firmary chapel of St. Catherine. West of the main cloisters is the 
former abbot's lodging, which is now occupied by the deanery, 
Jerusalem Chamber, and College Hall, built round a small court 
and dating mainly from the 14th century, Its most famous portion 
is the Jerusalem Chamber, believed to be named from the former 
tapestries on its walls, representing the holy city. The College 
Hall, adjoining it, is the dining hall of Westminster School. 

During World War II the abbey itself escaped serious damage, 
but the precincts suffered from incendiary bombs. The deanery, 
the Little Cloister, with its residences, the great schoolroom, with 
its hammerbeam roof, and (Richard) Busby's Library were gutted. 
The college dormitory was also burned out, but its 18th-century 
facade was undamaged enabling it to be rebuilt internally. 

Westminster School.—St. Peter's College, commonly called 
Westminster School, is one of the ancient foundations of England. 
In origin monastic, it was enlarged by Henry VIII, but the school 
owes its present standing to Elizabeth I. The school buildings lie 
south of the conventual buildings, Ashburnham House, containing 
the library and classrooms, was built, traditionally, but not cer- 
tainly, by Inigo Jones. The finest part remaining is the grand 
staircase. 

St. Margaret's.—On the north side of the abbey is the parish 
church of St. Margaret. It was founded about the time of Edward 
the Confessor, but the present building is Perpendicular. St. 
Margaret's is officially the church of the House of Commons. 

Westminster Palace: Houses of Parliament. —A royal palace 
is said to have existed at Westminster under Canute, but the build- 
ing spoken of by William Fitzstephen (d. c. 1190) as an "incom- 
parable structure" was built by Edward the Confessor and enlarged 
by William I. In 1512 the palace suffered greatly from fire and 
thereafter ceased to be used as a royal residence, St. Stephen's 
Chapel, traditionally founded by King Stephen, was used from 
1547 for the meetings of the House of Commons, held previously 

in the Chapter House of the abbey; the lords used another apart- 
ment of the palace. A fire in 1834 destroyed the whole palace 
except the historic hall and St. Stephen’s Chapel. The present 
buildings (designed by Sir Charles Barry) were erected in 1840— 


67, but of these the Commons Chamber was burned out jn Hes | 
raids of World War II. The southwestern Victoria Tower is " 
ft. (102 m.) high. The Clock Tower, 329 ft. (100 m.) high, con. 
tains the clock famous for its 13-ton bell, Big Ben, upon which the 
hours are struck, The bell is named after Sir Benjamin Hall, first 
commissioner of works. Of the modern rooms, the House of la 
is an ornate chamber 97 ft. (29.5 m.) in length; that of the Com. 
mons, reopened in 1950, is 70 ft, (21.3 m.) long. 

Westminster Hall.—The original hall was begun in 1097 (y 
William II, and in 1099 the king held his first court there, Little 
remains of William II's hall except its walls, which have bem 
encased with modern linings. The open timber roof, describe 
as a “miracle of Gothic carpentry, perhaps the most remarkable 
timber structure of its age in any country,” was erected by Richard 
II (completed 1398). Known as a hammerbeam roof (q.v), it 
was almost certainly devised by Hugh Herland, a master carpenter 
in the service of the king. The span is 67 ft. 6 in. without Any 
intermediate supports. 

The roof has been repaired on many occasions, but the most 
drastic restoration was completed in 1922. This restoration he. 
came necessary because of the ravages of the death-watch beetle 
(Xestobium rufovillosum), which had caused the roof to become 
entirely unsafe. A system of steel reinforcement was adopted 
for supporting the roof structure (which was treated with insect 
cide), and this was so placed as to be invisible. The roof wa 
slightly damaged by incendiary bombs during an air raid in World 
War II. 

Westminster Hall was the seat of the chief law court of England 
for centuries, and it witnessed the trials of, among others, Sir 
William Wallace, Richard II, Sir Thomas More, Edmund Campion, 
Guy Fawkes, Charles I, Titus Oates, Warren Hastings, and Caro 
line of Brunswick, Kings of England normally lie in state there, 
and sometimes distinguished citizens. ; 

Whitehall and Trafalgar Square.—Northward from Parlit- 
ment Square a broad, slightly curving thoroughfare leads to Tr: 
falgar Square. This is Whitehall, which replaced the narrow King 
Street. There, between the Thames and St. James’s Park, formerly 
stood York House, a residence of the archbishops of York fron 
1245. Cardinal Wolsey enlarged the mansion and kept high statt 
there, but on his fall Henry VIII acquired and reconstructed it 
employed Hans Holbein the Younger in its decoration, and mal 
it his principal residence. Inigo Jones designed a new palace M 
James I, but only the banqueting hall was completed (1622), an 
this survived several fires, one of which (1698) destroyed most! 
the rest of the palace, The hall, converted into a royal chapel 
George I, for many years housed the museum of the Royal Unit 
Service Institution, It is a fine specimen of Palladian architectut 
and its ceiling has allegorical paintings by Rubens. "m 

The principal government offices are situated in js " 
Downing Street, constructed by Sir George Downing (d. 1 vint 
on the western side contains the official residence of the P 
minister (No. 10) and of the chancellor of the exchequer ( DA 
The official connection of these houses with their occupiers E 
from the time of Sir Robert Walpole, the first prime miniset 
occupied No. 10 from 1735 to 1742. No. 10 was extensively! 
vated during the early 1960s. The Horse Guards, comp i 
1753 from designs by William Kent, is on the site of 4 bs 
and guardhouse dating from 1631. The portion of the M 
designed by Thomas Ripley, facing Whitehall dates from, 1729, 
larger part in St. James's Park dates from about 1900. A0 1910 
Arch, between Trafalgar Square and the Mall, was built á 
The cenotaph, erected in memory of those who fell in Worl f 
stands where Parliament Street becomes Whitehall. Tra 
Square was laid out, with fountains, by Sir Charles Barty: (1888 
looking it from the north is the porticoed National Galle 1996) 
adjoining which is the National Portrait Gallery (oPeM i 
St. Martin-in-the-Fields, also with a Corinthian portico d 
by James Gibbs in 1726, stands at the northeastern e jn 
square. Facing Whitehall is the Nelson Column (1840-4 bg 

üt | 
al 


ft. 2 in. (51.8 m.) high overall (including the 17 ft. d 


son by E. H. Baily), with four lions by Sir E. Lan 
corners of the plinth. 
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Westminster Cathedral.—A short distance from Victoria 
street, toward its western end, stands Westminster Cathedral 
(Roman Catholic), a remarkable modern red-brick building (1895— 
1903) designed by J. F. Bentley in early Christian Byzantine style 
with a stately domed campanile, 284 ft. (86.5 m.) high. 

Bistory.—Westminster (or the western monastery) consisted 
throughout medieval times of an island’ formed by an inlet of the 
‘Thames on which stood the abbey with its sanctuary and the 
palace. The island was approached by two roads: Tothill Street, 
originally part of a Roman track that crossed the island and even- 
{ually joined up with the Roman road to St. Albans, and King 
Street (now Parliament Street) leading to the village of Charing, 
and, by way of the Strand, to London. ` All around were open fields 
toChelsea and the north, and these were part of the Manor of Eia, 

which stretched from the far side of Hyde Park to the Manor of 
Ebury near the Thames. The seat of government and of the law 
was the Palace of Westminster, and when Henry VIII moved from 
Westminster to Whitehall the administrative departments tended 
to follow. The law courts, however, remained in Westminster 
D vm E. Street built the present Law Courts in the Strand 

1874-80). 

At the dissolution of the monastery in 1540 part of its lands 
passed to the crown and were subsequently sold to private indi- 
viduals. The fortunate marriage in 1677 of Mary Davies, the 
heiress of a farm north of Piccadilly and also of the Manor of 
Ebury, to a Cheshire baronet, Sir Thomas Grosvenor, was ulti- 

. mately to result in the vast Grosvenor and Belgravia estates. In 
1824 Thomas Cubitt was able to lease and develop the southern 
portion into Belgravia and Pimlico, and only Vincent Square now 
Tmains of the original open fields. Finally in 1851 a mass of 
slums was swept away by the laying out of Victoria Street. 

Paddington —The manor belonged to the Abbey of Westminster 
until it was granted to the see of London by Edward VI. It de- 
tives its name from having been “the tun or village of Padda's 
people.” It includes Bayswater, ñe., Bayard’s watering place on 
the Westbourne or stream which formerly flowed through the dis- 
lict, It remained a village until the 19th century, but it developed 
after the Paddington branch of the Grand Junction Canal was 
eee in 1801 and when the railway station was built in 1852 by 
* iren with the help of Sir M. D. Wyatt and Owen Jones. 
i ^ ary's Church are tablets to the actress, Mrs. Sarah Siddons, 

0 Joseph Nollekens, the sculptor. At St. Mary's Hospital the 

si Penicillin was discovered by Sir Alexander Fleming in 1928. 
ies M arylebone derives its name from the church of St. Mary- 
va i ourne originally built near the Tyburn River. The south- 

) bien of the district was developed by the Harleys (earls of 
ae the dukes of Portland, and the Portman family, who laid 
cm "1 estates in the 18th century in the fine streets and squares 

TA ear the names of those families or of places connected 
(nip Regent's Park, formerly known as Marylebone Fields, 
Nash iia and was planned as a park (1812-30) by John 

iy, t was named after the prince regent, afterward George 
vith An qne access to the park Nash designed Regent Street, 

| M Church at its northern end, and incorporated with 
ich he bano bee s ems e ic ded brothers, 
à ed with the sweep of Park Crescent. 

x. B 5 Wood, mainly the Eyre estate, was developed as Lon- 

"PN garden suburb (1830-50). Since World War Ir it has 
n 'Eely rebuilt and redeveloped. At its southern end is Lord's 


Ww Ground, the home of the MCC (Marylebone Cricket 
Which was moved there by Thomas Lord in 1814 (see 


Chicri : 
ur Cricket in England). 
lii. Harley and Wimpole streets, with their medical asso- 
hospitals arylebone contains the Middlesex (1755) and other 
arde the Wallace Collection in Hertford House, the Zoologi- 
the Briti " (opened in 1828), the administrative headquarters of 
Works Exhi Broadcasting Corporation, Madame Tussaud's Wax- 
hi Mary] eisai and the London Planetarium. ‘The parish church 
bronze i one Road, built (1813-17) by Thomas Hardwick, has a 
d an to the poet, Robert Browning, who was married in 
Bane to Elizabeth Barrett in 1846. : 
ÜGMPrY —H. F, Westlake, Westminster, Story of English Towns 
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series (1919) ; L, E, Tanner, History and Treasures of Westminster 
Abbey (1953) ; J- Carleton, Westminster School (1965); W. Kent, 
An Encyclopaedia of London, rev. ed. (1951); H. St. G. Saunders, 
Westminster Hall (1951). (L. E. Ta.) 


WESTMINSTER CONFESSION, the official doctrinal 
standard of English-speaking Presbyterianism. The confession 
was produced—along with two catechisms, a form of church gov- 
ernment, and directories for discipline, ordination, and public wor- 
ship—by the Westminster Assembly of Puritan clergymen, called 
together by the Long Parliament in 1643 and meeting chiefly in 
the Jerusalem chamber of Westminster Abbey until early in 1649. 
Patterned after the Irish Articles of Religion (1615) of Arch- 
bishop James Ussher, but drawing heavily, through the impressive 
learning of its authors, upon the Reformed tradition of the con- 
tinent and the creedal heritage of the early Christian centuries, 
it contains in effect a theological consensus of international Calvin- 
ism in classic formulation. Partially approved by Parliament in 
1647, it was annulled in the Restoration of 1660. Adopted by 
the Church of Scotland in 1647 and by various United States and 
English Presbyterian bodies (with modifications and additions 
especially on the subjects of church and state, predestination, mis- 
sions, and the Holy Spirit), it was also officially recognized among 
adherents of Congregational polity (being incorporated, with al- 
terations, in the Savoy Declaration of 1658) and by some Baptists. 

The confession consists of 33 chapters, closely reasoned and 
grave in style, which provide some latitude among points of view 
recognized within the orthodoxy of the time. The sole doctrinal 
authority is said to be Scripture in the original languages, this 
“being immediately inspired by God and . . . kept pure in all ages,” 
yet "our full persuasion and assurance of the divine authority 
thereof, is from the inward work of the Holy Spirit, bearing wit- 
ness by and with the Word in our hearts." The confession agrees 
with and restates the doctrines of the Trinity and of Christ from 
the creeds of the early church, and contains more especially Re- 
formed views of the sacraments, the ministry, and the two cove- 
nants of works and grace. The doctrine of the Eternal Decree 
holds that “some men and angels are predestinated unto everlast- 
ing life, and others foreordained to everlasting death," and yet 
“neither is God the author of sin, nor is violence offered to the 
will of creatures"—a statement close to that of Augustine. See 
also CONFESSIONS or FAITH, PROTESTANT: Reformed Churches. 

BisLi06RAPHY.—P. Schaff, Creeds of Christendom, vol. i and iii, 6th 
ed. (1931); A. F. Mitchell and J. Struthers, Minutes of the Sessions of 
the Westminster Assembly of Divines (1874); B. B. Warfield, The 
Westminster Assembly and Its Work (1931); J. T. McNeill, The His- 
tory and Character of Calvinism (1954). (E. A. Dy.) 

WESTMORLAND, EARLS OF. The English title of earl 
of Westmorland was held between 1397 and 1601 by the Neville 
(q..) family, the most powerful family in England in the 15th 
century, and since 1624 by the Fane family. 

The Neville Earls.—RArPH NrviLLE, 4th lord Neville of 
Raby (c. 1364-1425), was created earl of Westmorland on Sept. 
29, 1397, in reward fof his support of Richard II's proscription 
of the lords appellant. Further royal favours, including a grant 
of the honour of Penrith, Cumberland, failed to command his al- 
legiance, and in 1399 he joined his brother-in-law, Henry of Lan- 
caster (later Henry IV), in securing the deposition of Richard II. 
As a kinsman of the new king (by his second marriage, to Joan 
Beaufort, half sister to Henry), and a useful counterbalance to the 
dangerous strength of the Percy family in the North, Neville could 
expect suitable rewards. In September 1399 he was made marshal 
of England and in October was granted for life the valuable honour 
of Richmond, Yorkshire. Later royal grants brought him more 
estates in Yorkshire and several wardships which helped him and 
his second wife to make a series of successful marriages for their 
children. He responded with a vigorous loyalty to the House of 
Lancaster. In 1403 he helped to suppress the Percy rebellion in 
the North, and in 1405 his help was even more valuable. On May 
29 he intercepted the rebel forces under Archbishop Scrope and 
Thomas Mowbray at Shipton Moor, near York, and tricked them 
into surrender: the rising in Yorkshire was thus robbed of much 
ofitsstrength. Ralph had now become very experienced in Scot- 
tish affairs, having been a warden of the West March of Scotland 
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for many years, and he was charged with the safekeeping of the 
northern border during Henry V’s absences in France. Hence he 
took no part at Agincourt in 1415 (although Shakespeare thought 
he was present) or in later French campaigns, but was a member 
of the council of regency under John, duke of Bedford, in 1415. 
He died on Oct. 21, 1425, and was buried in the collegiate church 
he had founded at Staindrop near his castle of Raby, County Dur- 
ham, 

The title of earl passed to his grandson, another RALPH (c. 
1406-1484), whose father, John (d. 1420), had been the 1st earl’s 
eldest son by his first wife, Margaret Stafford. But the 2nd earl 
was overshadowed in wealth and influence by Richard. Neville, 
earl of Salisbury, and his brothers, who were the offspring of the 
1st earl's second marriage to Joan Beaufort and upon whom the 
bulk of the family estates had been settled. For many years the 
earl tried vainly to recover these. A settlement was finally reached 
in 1443, when the earl recognized Salisbury's title to all the Neville 
estates in Yorkshire, Cumberland, Westmorland, and Essex, and 
in return, for a substantial rent-charge, he was allowed to keep 
the lordships of Raby and Brancepeth, County Durham. He took 
no active share in the Wars of the Roses, although his brother, 
John Lord Neville, was killed fighting for Henry VI at Towton 
(1461). Ralph was succeeded by this John's son, RALPH (1456— 
1499), 3rd earl, who supported Richard III against the rebels of 
1484. His grandson, RALPH (1498-1549), 4th earl, took an active 
part in the campaigns in Scotland in 1522 and 1523, and frequently 
served as warden of the Marches, His son, HENRY (1524/5- 
1564), 5th earl, likewise had an active public career, especially 
on the Scottish Marches, and was appointed lieut. general of the 
North in 1558; he was rewarded with extensive estates in Lincoln- 
shire and Yorkshire. His son, CHARLES (1542/3-1601), 6th and 
last Neville earl, was attainted for his part as a leader of the 
ill-fated Catholic rising in the North in 1569, and all the family 
estates were forfeited to the crown. Charles escaped to the Span- 
ish Netherlands, where he commanded the English contingent serv- 
ing under the duke of Parma. His cousin, Edmund Neville (d. 
1630/6), was promised by James I that the earldom should be 
restored to him, but the judges decided against this claim (1604). 

The Fane Earls.— The title was soon revived in favour of SR 
FRANCIS FANE (1580-1629), whose mother, Mary Neville, was de- 
scended from Edward Neville of Abergavenny, a younger son of 
the 1st earl. He was created baron of Burghersh and earl of West- 
morland in 1624, and became Lord Despenser on his mother’s death 
in 1626. To his own lands in Kent he added, through his wife, 
Mary, heiress of Sir Anthony Mildmay, Apethorpe in Northamp- 
tonshire, which became the chief family seat, His son, MILDMAY 
(1602-1666), 2nd Fane earl, at first supported Charles I in the 
Civil War, but in 1644 made his peace with Parliament. Mildmay's 
grandson JoxN (1686-1762), 7th earl, served in the duke of Marl- 
borough's campaigns and was made lieut. general of the army in 
1742. In 1762 the title passed to his second cousin, THOMAS 
(1701-1771), a merchant of Bristol, who became 8th earl. 
Thomas’ great-grandson, JoHN (1784-1859), 11th earl, was known 
as Lord Burghersh until his father, Jos, 10th earl, died in 1841. 
Entering the army in 1803, he served in Sicily and Egypt (1806- 
07) and in the Peninsular War (1808-13), was British military 
commissioner to the allied armies under the prince zu Schwarzen- 
berg, and marched with the allies to Paris in 1814. His later life 
was given to the diplomatic service, as British minister at Florence 
(1814-30), at Berlin (1841-51), and at Vienna (1851-55). The 
author of books on the Napoleonic war campaigns, he also com- 
posed several operas and was the founder (1823) of the Royal 
Academy of Music in London. His soldierly example was fol- 
lowed by his son, Francis (1825-1891), 12th earl, who served in 
the Sikh War of 1848-49 and in the Crimea, and by his grandson, 
ANTHONY (1859-1922), 13th earl, who fought in the South African 
War and World War I. Anthony’s’ grandson, Davin ANTHONY 
Tuomas (1924— ), became the 15th earl in 1948. (C. D. R.) 

WESTMORLAND, a northwestern county of England, ex- 

tending from the Pennines on the east to the centre of the Lake 
District on the west, and from the Eden Valley in the north to 
Arnside, on Morecambe Bay, in the south. It is bounded north 
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and west by Cumberland (with which it has many affinities) 
and south by Lancashire, southeast by Yorkshire, and no I 
by County Durham. The area (including 8,543 ac. [3,457 mm 
inland water) is 788.9 sqmi. (2,043 sq.km.), of which about g 
quarter forms part of the Lake District National Park, Tts gen, 
eral character is rural, and there is a large proportion of moun. 
tain, fell, and moor (hence the name of the county) but there 
also good agricultural land in the Eden and Kent valleys and in the 
Lune Valley near Kirkby Lonsdale. In these valleys the Soil js 
fairly rich but elsewhere on the higher ground it is mostly thin 
and stony. There are peaty areas bordering Morecambe Bay, and 
formerly peat was much, used for fuel, 

Physical Features.—On the western side of the county ae 
the mountains and lakes which, with those in Cumberland and 
Lancashire, together form the Lake District (q.v.). Geologicily 
this is the “Cumbrian” group of mountains and consists partly of 
hard, volcanic: rocks (the Borrowdale series) causing the most 
rugged scenery, as at Langdale, and partly of a softer, inferior sot 
(the Silurian) forming the milder type of landscape, as at Winder 
mere. There is a notable intrusion of red and blue granite, ner 
Shap, which is extensively worked. 

Three of the highest peaks in Westmorland are on the county 
boundary and shared with Cumberland: Helvellyn (3,118 ft, [950 
m.]) (1 ft. = .3048 m.), Bow Fell (2,960 ft.), and Crinkle Crag 
(2,816 ft.). The following are wholly within the county: Fair 
field (2,863 ft.) and Red Screes (2,541 ft.), both near Ambleside, 
and High Street. (2,718 ft.), near Ullswater, which forms a long 
ridge running north and south, 

The principal lakes in the Westmorland sector of the nation 
park are: Windermere (g.v.; 104 mi. long, 1 mi. wide, maximum 
depth 219 ft. [67 m.], the largest lake in England), Ullswater 
(74 mi. long and Z-like in shape), Hawes Water, Grasmere, Rydal 
Water, Elterwater, and Brothers Water, In 1936 Hawes Water 
was dammed and enlarged to about twice its natural size as a reset 
voir for Manchester. There are many tarns (small lakes) among 
the mountains, the highest being Red Tarn (2,356 ft.) on Helvellyn 
and the finest Blea Water (1,584 ft.) on High Street. 

On the eastern side of the county there is a series of high fells; 
Great Dun Fell, Knock Fell, Dufton Fell, and Murton Fel, pit 
of the Pennine Range. These range from 2,200 to 2,800 ft. in 
elevation and their eastern slopes, unlike the rest of Westmor 
drain eastward, not to the Irish Sea, Immediately north of Mur 
Fell is a geological curiosity, High Cup Nick, a great semicitch 
lar cliff of whin sill. There is also a great expanse of high gr! 
to the east and south of Kirkby Stephen, and south of Rayenstont 
dale, where the county touches Yorkshire. The highest points art 
Nine Standards Rigg, Wildboar Fell, and Yarlside. The Cumbria 
group and the Pennines are linked by an upland area often betwee 
500 and 1,000 ft. which extends east and west across the mie 
dle of the county. The principal rivers are the Eden (q¥) 
Lune, and the Kent, The Lune rises in Ravenstonedale, un 
through a gorge near Tebay, and continues south past ji 
Lonsdale, The Kent alone is entirely a Westmorland river, ™ 
in Kentmere, flowing through Kendal (g.v.), and entering e 
at Arnside, on Morecambe Bay. The Tees rises almost 0? 
Cumberland border near Cross Fell and then for 8 mi. form 
boundary between Westmorland and County Durham. rii 

The climate is mild and damp in the southwest because 0 
proximity to the Irish Sea, but drier and colder in the not 


" E E AD 
The differences in annual rainfall are marked: at Grasmere G f 


winter. Snow frequently lies on the fells from December", 4 
and in isolated gullies patches may persist until June; iii 
unusual for the main roads to be blocked by snow, W! fells 
exceptions. In normal winters there is skiing on the high onl 
skating on the smaller lakes and tarns. Windermere oca! 
freezes completely. j bit 

In Westmorland much of the high ground is i e alist 


growing only heather or bracken fern or bent grass- 


- mun features of the fort can be seen. 
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places there is a limited amount of native timber, especially oak 
and ash, of poor quality. On ‘private estates such as Rydal and 
Lowther a = ee v —— M x iei plantations of 
ifers. e Fores e property in the 
E except in the extreme south, near Burton. The imiinal life 
is chiefly remarkable for a large herd of wild red deer on the 
Martindale fells above Ullswater, where they are known to have 
existed for centuries. Fallow deer of an unusual dark variety are 
preserved jn Levens Park. Roe deer are found wild in many of 
the woods of south Westmorland. Foxes, badgers, hares, and 
otters are all found, as is the red squirrel, though in diminishing 
numbers. In the Lake District the bird life is interesting; the 
Jager birds of prey, the raven, buzzard, and (rarely) the peregrine 
falcon all nest in the crags, and many kinds of duck winter on the 
Jakes, together with whooper swans. The mountains have a fas- 
tinating flora, particularly above 1,500 ft., such rarities as the 
mountain avens Dryas octopetala being known on Helvellyn. 

History and Architecture.—Westmorland has few certain re- 
mains of the Stone Age but abounds in antiquities of the Bronze 
Age, such as cairns and burial mounds, stone circles, and hut set- 
tlements—notably near Shap and Crosby Ravensworth—which 
may have been occupied also in the Early Iron Age. They. are 
nearly always at high levels, often over 1,000 ft. The aaa 
however, built several main roads through the county, one from 
Stainmore to Brougham (Brocavum) with intermediate forts at 
he bon ), Crackenthorpe near Appleby, and Kirkby 

ore (Braboniacum). Another main road went from Kirkby 
Lonsdale to Brougham with a fort at Low Borrow Bridge, and a 
branch road from this turned westward to forts at Kendal (Alone) 
ind Ambleside (Galava). The latter has been excavated and the 
High Street went along 
the line of fells between Ambleside and Brougham, keeping over 
1000 ft. above sea level for more than 10 mi. 

In the Dark Ages the Anglians probably settled in the lower 
Kent Valley and the Eden Valley, but did not penetrate into the 
lake District fells, as Anglian antiquities are very rare. So, too, 
are remains of the Danes who arrived from Yorkshire in the 
Ith century. The Norsemen who came in the 10th century from 
the Western Isles, Ireland, and the Isle of Man, left a few more 
Ber most strikingly in place names and dialect words which 
py raiti The earliest historical record of Westmorland is 

e Anglo-Saxon Chronicle for 996, but at that date the county 
pu yet in existence as.such and the name refers to what is 
d» c mother part of it, the barony of Appleby (later divided 

x. En enit Wards) which until 1092 was part of the earl- 
CR vd sle and was sometimes claimed by Scotland. It was 
TK : rom the earldom in 1131-and, together with the barony 
is Te al (later divided into Kendal and Lonsdale Wards), took 
D Is administrative form. Thus Appleby became the county 
itd nin n 1388, however, it. was-terribly devastated. by the Scots 
E uns of it was never rebuilt, whereas Kendal became an 
seribed ly Trospernus wool town. North Westmorland is not de- 
EER ad 

Orkshire. In the Wars of the Roses Wes 
Ew the Lancastrians, and in the Civil War the chief local 

2 mue royalists, In 1745 the Jacobites marched through 

wither Y, and on their return journey a skirmish at Clifton near 

Vorth We the last battle fought on English soil. t x 5 

Me estmorland has been in the diocese of Carlisle since the 
krida ded in 1133; South Westmorland was in the vast 
itwas dou of Richmond in the diocese of York until 1543, sea 

Mint perth to Chester diocese, and was attached to Carlisle 

There are f å 
la x fine parish churches at Appleby, where the tomb of the 
kii, ne Clifford (1590-1676) is; Kendal, with double aisles; 
ftom in anadales with a Norman arcade; Kirkby Stephen, dating 
Blass, “si century; and Windermere, with remarkable medieval 
Crosby 4 *r outstanding churches are Barton, Brougham, and 
lomstones) t (pre-Norman features), Lowther -— 
3 12th ), Long Marton, Morland, and Ormside (all three 11 

ined , eh'ury). Shap Abbey, dating from c. 1200, is mostly 


Mined, 
» though the early 16th-century tower still stands. 
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There isa castle at Appleby (12th-century keep; house still 
occupied), and ruined castles at Brough and Brougham (both 12th 
century) and Kendal, where Catherine Parr (1512-48) was born. 
In the 14th century pele (peel) towers were built for refuge in the 
Scots raids; good examples are Askham and Yanwath in the north, 
and Sizergh in the south (remarkable as the home of the Strickland 
family continuously since 1239). 

Other historic houses are Grange Hall, Asby (15th century); 
Levens Hall (16th century), notable for its topiary garden; Mid- 
dleton Hall (now a farmhouse); Newbiggin Hall; and Preston 
Patrick Hall and Wharton Hall (both 14th century and now farm- 
houses). There are many smaller houses and cottages bearing 
17th-century dates and there is a whole village at Lowther built 
by the Lowther family soon after 1700. The Devil’s Bridge over 
the Lune at Kirkby Lonsdale is a three-span structure of about 
1500. Warcop Bridge over the: Eden dates from the 16th cen- 
tury and so does Eamont Bridge over the Eamont, linking West- 
morland and Cumberland. 

Population and Administration —The population in 1961 
was 67,180 (which is less than 100 per square mile). There are 
two municipal boroughs: Appleby (1,755), the county town, and 
Kendal (18,599); and two urban districts: Windermere (6,562) 
and Lakes (6,061). The area of the latter is 78 sq.mi., mostly 
mountain, and includes Ambleside (g.v.), Grasmere, and the par- 
ishes of Patterdale, Troutbeck, Loughrigg, Langdale, and Rydal. 
The rest of the county is covered by the rural districts of North 
Westmorland (15,354) and South Westmorland (18,849). 

The county council functions from Kendal where the county 
hall (built 1939) is also the headquarters of the Lake District Plan- 
ning Board. Westmorland isin the Northern circuit and assizes are 
held at the shire hall, Appleby; courts of quarter sessions are held 
at the town hall, Kendal. There are seven petty sessional divisions. 
For many centuries the county returned two members to Parlia- 
ment, and Appleby borough returned two until 1832, but the whole 
county including Appleby and Kendal is at present a single con- 
stituency and returns one member. 

Agriculture, Industries, and Communications.—West- 
morland has always been a pastoral county, the fells and “allot- 
ments” (enclosures of land which was ancient common) providing 
large areas of grazing for sheep. The two native breeds, the 
Herdwick (in the Lake District) and the Rough Fell, have been 
largely supplanted by the Swaledale and the Black-faced. The 
cattle used to be almost entirely Shorthorn, but dairy breeds 
(mostly Ayrshire or Friesian) are now found nearly everywhere, 
with a few herds of Jerseys; milk is taken daily to a depot at 
Appleby and a factory at Milnthorpe. The county was one of the 
first to have attested herds. Beef cattle are much increasing on 
the hill grazings. A breed of fell ponies is native to this county and 
Cumberland, Apart from the three main valleys, Westmorland 
has very little arable land and the climate is more suitable for 
growing root crops than corn (grain). 

Kendal produces shoes, blankets, carpets, laundry machinery, 
turbines, and tobacco and snuff. There are important paper mills 
at Burneside. The lead mine at Glenridding, near Ullswater, is 
the largest and oldest in the country, but it ceased to operate in 
1961 and is now closed. In different parts of Westmorland, quar- 
ries yield slate, granite, limestone, and marble. There is a diat- 
omite factory in Kentmere, the raw material coming from the bed 
of an old lake which was drained in the 19th century. 

Two main railway lines from London to Carlisle pass through 
the county, one down the Eden Valley, the other over Shap Fell. 

Westmorland has no real coast, barely two miles on Morecambe 
Bay (from which the sea disappears at low tide) ; until the railway 
viaduct was built at Arnside small ships came up the Kent estuary 
to Milnthorpe. The derelict Kendal and Lancaster Canal, opened 
in 1819, brought in coal and took away limestone. 

BasriocnAPRY.—]. Nicholson and R. Burn, The History and Antiqui- 
ties of the Counties of Westmorland and Cumberland (1177) ; C. M. L. 
Bouch, Prelates and People of the Lake Counties (1948) ; Royal Com- 
mission on Historical Monuments, Westmorland (1936) ; F. W. Garnett, 
Westmorland Agriculture 1800—1900 (1912) ; A. Wilson, Flora of West- 
morland (1938); Westmorland in “The Land of Britain Series,” ed. 
by L. D. Stamp, E. Davies, et al., pt. 50 (1943). (B. L. T.) 
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WEST NEW GUINEA (West Iran; Irian BARAT), the 
western half of the island of New Guinea and offshore islands. 
A part of the former Netherlands Indies over which the Nether- 
lands retained sovereignty on the granting of independence to 
Indonesia in 1949, it was placed under United Nations adminis- 
tration in 1962, following secret negotiations between the Nether- 
lands and Indonesia under U.S. mediation. Administration was 
transferred to Indonesia in 1963 with provision for the holding of 
a plebiscite by 1969 to decide the country’s future. 

See New GUINEA. (D. W. F.) 

WEST NEW YORK, a town of Hudson County, in north- 
eastern New Jersey, U.S., is on the Hudson River adjacent to 
Weehawken, about 5 mi. (8 km.) N of Jersey City and due west 
of Manhattan Island. It is connected with New York City by the 
Lincoln and Holland auto tunnels and railroads. The area was 
originally settled by the Dutch in the 17th century and was alter- 
nately a part of Guttenberg and North Bergen until 1898, when it 
was detached from North Bergen as a separate town. It is a part 
of New York Harbor and has more than a mile of docks and grain 
elevators serving oceangoing ships. Local manufactures include 
a wide variety of textiles, novelties, commercial containers, leather 
goods, embroideries, silk processing, toys, clothing, and rubber 
products. For comparative population figures see table in NEw 
Jersey: Population. (D. N. A.; M. P. M.) 

WESTON-SUPER-MARE, a seaside resort and municipal 
borough (1937) of Somerset, Eng., on the Bristol Channel, 21 mi. 
(34 km.) SW of Bristol. Pop. (1961) 43,938. Facing the Welsh 
coast, with Steep Holm and Flat Holm islands in the foreground, 
it is situated in a sandy bay between the promontory of Brean 
Down (National Trust property) and the woodland of Worlebury 
Hill on which is an Iron Age B hill fort. It has a wide sea front 
and extensive promenade, two piers, a swimming pool, marine lake, 
indoor swimming, and medicinal baths with winter gardens pavil- 
ion, and public gardens. Industries include the maintenance of 
helicopters, the production of shoes, medical and scientific instru- 
ments, biological supplies for educational use, corrugated paper 
and packaging, and aluminum window frames. (R. G. L.) 

WEST ORANGE, a town of New Jersey, U.S., a suburban in- 
dustrial and residential community near Newark, was a portion of 
Orange until 1862 and was incorporated in 1900. The Edison 
Laboratory National Monument there, established in 1956, is com- 
posed of the buildings where Thomas A. Edison for 44 years, be- 
ginning in 1887, conducted research which brought him 520 patents. 
It was there that he perfected, among many other things, silent and 
sound motion pictures; improved methods of recording and repro- 
ducing sound; and conducted experiments to extract rubber from 
plants grown in the United States. The inventor resided there at 
Glenmont, designated as the Edison Home National Historic Site 
in 1955. 

Llewellyn Park, established by Llewellyn S. Haskell, is con- 
sidered the forerunner of the modern garden type of suburban 
development. The Carteret School for boys and the internation- 
ally known Kessler Institute for Rehabilitation, a private hospital 
specializing in physical rehabilitation, are in West Orange. For 
comparative population figures see table in NEw Jersey: Popu- 
lation. (E. R. D.) 

WESTPHALIA (Ger. WESTFALEN), the historic name for a 
region of northwestern Germany. 

The name Westphalians first occurs in A.D. 775 in accounts of 
the warfare between the Saxons and Charlemagne's Franks, These 
Westphalians, who under Widukind offered a long resistance, con- 
stituted the westernmost of the three main groups of the Saxons, 
the other two being the Angrians or Angrarians (Ger. Engern; 
settled on either side of the Weser River) and the Eastphalians 
(Ostfalen). Originally occupying the country between the Ems 
and Hunte rivers, they had been spreading southward and west- 
ward and, after reaching the Ruhr about 700, had overrun the 
Sauerland; Ze. the hilly country extending southward from the 

Ruhr and its northern tributary the Móhne to the Wupper. For 
more than 300 years all this country from the Hunte to the Wupper 
remained specifically Westphalian, notwithstanding the rise to 
greater power of the collective stem duchy of the Saxons. Gradu- 
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ally, however, the old distinction between Westp 
Angrians was eroded, while the ancient composition o; 
stem was itself being dissolved. Thus in the 12th 
Saxony west of the Weser came to be called Westphalia, 

The archbishops of Cologne, to whom Westphalia was. 
granted as a duchy in 1180, tried to assert. political control 
whole country, but by 1300 it was clear that they ha 
Their effective authority was then confined: (1) to th 
Sauerland, to! which the name duchy of Westphalia c 


to the countship of Recklinghausen. 
emerged in geographical Westphalia; 


Osnabriick, Paderborn, and Minden; the countships of 
Diepholz, Schaumburg, Bentheim, Tecklenburg-Lingen, 
Ravensburg, Mark (with Limburg on the Lenne), Lippe,’ 
and Waldeck; the lordships of Gemen and Rheda; the’imperial 
city of Dortmund; and the abbeys of Essen and Coryey, The 
formation of the Lower Rhine-Westphalian: circle of the em 
in 1512 added a political significance to the name. dito Dai 
Early in the 17th century the Hohenzollerns of Brandenb 
obtained a foothold in Westphalia; and their Prussian $ 
built up their holding till they became predominant there 
when they obtained Paderborn and most of Münster. At the same 
time Cologne's former duchy was assigned to Hesse-Darmstadt, 
all Osnabrück to Hanover and part of Münster to Oldenburg, 
From 1807, under Napoleon I's reorganization, the Wes 
lands, apart from Lippe, Waldeck, and the Hesse-Darm 
recent acquisition, were divided between the new kingdom 
phalia and the grand duchy of Berg. The kingdom, er 
Jéróme Bonaparte, consisted mainly of lands which had 
longed to the old Westphalia: it had a mass of formerly 
or Hanoverian land between the Weser and the Elbe; and 
south it included most of formerly electoral Hesse (Kass 
its capital). In 1810 the northwest portion of the 0 
phalia was detached from the kingdom and put under direct 
rule. amm 
The Congress of Vienna in 1815 assigned most of the 
to Prussia, though Hanover and Oldenburg recovered th 
in the north (Lippe and Waldeck remained independent; 
then organized the province of Westphalia, with Münster | 
capital and the annexation of Siegen and Wittgenstein: 
gave this province a total area of about 7,800 sq.mi: and aj 
lation of 1,075,000.: The first head of the administration, 
von Vincke, worked to bring about conformity with the 
Prussia but was never quite successful in the Catholic 
tensive industrialization, especially in the Ruhr area, 
population to 5,210,000 in 1939 and led to heavy boml 
World War II. ] 
In 1946 the province and Lippe were incorporated into t 
North Rhine-Westphalia (¢.v.); the north of the ancient 
phalia (most of it Prussian since 1866) went to the £ 
Saxony; and Waldeck (attached to Prussian Hesse SID 
became part of the new Land Hesse. 


WESTPHALIA, PEACE OF, the collective name 
settlements of 1648, which brought to an end (1) the Bigh 
War between Spain and the Dutch and (2) the German. 
the Thirty Years’ War. The peace was negotiated, from 
the Westphalian towns Münster and Osnabrück. 
Dutch treaty was signed on Jan. 30, 1648. The treaty of 
comprehended the Holy Roman emperor Ferdinand MI, 
German princes, France, and Sweden. It was a major 
French diplomacy, and its principles governed German 
the following 150 years. See FRANCE; GERMANY; NE 
THE; SPAIN; SWEDEN; and, especially, THIRTY YEARS 
also references under *Westphalia, Peace of" in the Index: 
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WEST VIRGINIA, popularly called the “Panhandle state” 
tte “Mountain state,” one of the Ohio valley states of the 
ited States, admitted to the union on June 20, 1863, as the 
ith state. Roughly oval in shape except for two extensions or 
gonhandles, West Virginia is bordered on the north by Pennsyl- 
vanis and Maryland, on the east and southeast by Virginia, on 
the southwest by Kentucky and on the west by Ohio. Its area is 
4481 sqmi. (62,629 sq.km.) of which 101 sqmi. are water sur- 
ace) in size it ranks 41st among the states. The state bird is the 
cardinal, the animal the black bear, the flower the big rhododen- 
iron, the tree the sugar maple; the state songs are “The West 
Virginia Hills,” “This Is My West Virginia" and “West Virginia, 
My Home Sweet Home.” The flag has a field of white surrounded 
y a blue border; in the centre of the field is placed the coat of 
ams and symbols of the state, and the state motto, Montani 
Semper Liberi (“Mountaineers Are Always Freemen"). The 
capital is at Charleston. 


PHYSICAL GEOGRAPHY 


Physical Features.—West Virginia (lying between the ex- 
tremés of about latitude 37° 12^ and 40° 38^ N. and longitude 77° 
Wand 82° 40^ W.) is the most mountainous state east of the 
Rockies, having an average elevation of 1,500 ft. It may be di- 
vided into two distinct physiographic areas: (1) the Allegheny 
plateau on the west, comprising about two-thirds of the area of the 
state, and forming a part of the great Appalachian plateau prov- 
ince that extends from New York to Alabama; and (2) the newer 
Appalachian or Great valley region on the east, being a part of the 
lige province of the same name which extends from Canada to 
central Alabama. 

Allegheny Plateau.—The Allegheny plateau consists of nearly 
horizontal beds of limestone, sandstone and shales, including im- 
portant seams of coal; it inclines slightly toward the northwest 
and is intricately dissected by streams into a maze of narrow can- 
yons and steep-sided hills. Along the Ohio river, which forms 
the western boundary of West Virginia, these hills rise to an ele- 
vation of 800 to 1,000 ft. above sea level, while toward the south- 
tast the elevation increases until 3,500 and 4,000 ft. are reached 
ilong the eastern margin of the plateau, known as the Allegheny 
front, "The entire plateau area is drained by the Ohio and its south- 
bank tributaries, 

Starting at the north, the first of these tributaries is the Monon- 
ise which crosses into Pennsylvania before it joins the Ohio. 
ii eadwater valleys in the east-central part of the state are among 
teas eautiful and fertile in West Virginia. A system of dams 
URN e Monongahela navigable as far as Fairmont. Farther 
Nie aie the Ohio at Parkersburg, is the Little Kanawha 
Moret ich drains seven or eight central northwestern counties: 
ih eat 44 mi. below Parkersburg, at Point Pleasant, the Kana- 
tary in “Sine New river farther upstream), the principal tribu- 

fio est Virginia, enters the Ohio. This river drains more 
ha “rer of the state, and its headwaters reach far back 
Oh Te "mi mountain valleys to its source in North Carolina. 
dong mn s the capital of the state, Charleston, is situated, and 
tilway Doo valley and branch valleys several of the principal 
ills abo ae are built. The river itself is navigable to Kanawha 
ites Ph 39 mi. above Charleston, and is used regularly by barge 
Elk, RP tributaries of the Kanawha-New river are the 
Coal and 4 and Greenbrier, entering from the north; and the 

In the iaa entering from the south. - Pathe 
oundary ber west the Guyandot, Big Sandy (forming par a y 
ivers compl ween West Virginia and Kentucky) and Tug For 

bilder the plateau drainage system. — bed 

that lie hort ‘an Region.—In the Appalachian region, the same beds 
into folds izontally in the plateau provinces were long ago thrown 
Tate belts mis Subsequently planed off by erosion, leaving alter- 
"eed an hard and soft rock exposed. Uplift permitted ee 
tidges of Sion to wear away the soft belts, leaving mountain 
Tidges yap, ard Tock separated by parallel valleys. The mountain 
T the g 34 rea to more than 4,000 ft., the highest point 
he paral} eing Spruce Knob (4,860 ft.) in Pendleton county. 
el valleys are drained by streams flowing northeast and 
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southwest, those in the northeast being tributary to the Potomac, 
which forms part of the northeastern boundary, and those far- 
ther south tributary to the Kanawha. The valleys between the 
ridges, although not always easy of access, provide broad areas 
of nearly level agricultural land. The rivers flowing northeast 
and southwest, after running between parallel ridges for long dis- 
tances, often turn suddenly through transverse passes formed 
by erosive cutting of gaps through ridges. One of the best known 
is Harpers Ferry, where the Potomac has cut through the Blue 
Ridge mountains; at 247 ft. elevation, this is the lowest point in 
the state. 

All of West Virginia enjoys complete drainage. 

Climate.—The climate of West Virginia is determined largely 
by land elevations and rainfall. The mean annual precipitation 
varies from about 70 in. at Pickens, Randolph county, to about 
25 in. at Upper Tract, Pendleton county. The mean, however, is 


„about 45 in., generally rather evenly distributed, though some 


seasons, notably that of 1930, are extremely dry, whereas others, 
notably that of 1950, are extremely wet. These factors combine 
to give trans-Allegheny West Virginia a decidedly continental cli- 
mate subject to great and frequent changes in temperature. The 
range is from —15° to 100° F., but readings as low as —35° and 
as high as 112° have been recorded. The mean is between 52° and 
53°. Because of Atlantic ocean influences, the changes east of 
the Allegheny front are not so frequent or so extreme. 
P (C. H. A.; K. K. McC.) 

'SoiL— The soils of West Virginia were formed under domi- 
nantly mixed hardwood forests, with a continental type of climate 
in which the annual rainfall averages nearly 40 in. The under- 
lying rocks are mainly sandstone and shale, but important areas 
of limestone occur in some sections. The soils formed under these 
conditions are mostly in the groups known as gray-brown podzolic 
and red-yellow podzolic. Due to the downward movement of clays 
and minerals, most soils are strongly acid in the surface, even 
though the underlying rock is limestone. Over most of the state, 
slopes are steep to very steep; consequently, there is much mixing 
of the soil. 

In the Limestone valley, in the eastern part of the state, the 
soils are mostly deep, well drained and productive. Hagerstown, 
Fredrick and Duffield are important soil series in this area. These 
soils also occur in the Greenbrier Limestone valley. In the Ridge 
and Valley province, the soils are mainly shallow and are formed 
on strongly folded shales. There the Ashby, Litz and Calvin are 
important soil series. 

On the high Allegheny plateau most of the rocks are sandstone 
and shales of the coal measures, and the soils are mainly in the 
Dekalb, Gilpin and Wharton series. In the western part of the 
state, soils formed on interbedded sandstones and red and gray 
shales are dominant, and the important soils belong to the Upshur, 
Muskingum and Westmoreland series. 

Where cropland and steep pastures have been mismanaged, ero- 
sion has been serious, removing from one-half to nearly all the 
original topsoil in many places. (B. J. P.) 

Vegetation.—Before the white man settled in the region that 
became West Virginia, it was covered by a practically unbroken 
forest of hardwood trees, except in the elevated areas where pines 
were predominant. The area was a part of the Appalachian hard- 
wood forest, early recognized by botanists as richer than any simi- 
lar area in either Europe or Asia in the variety of its plants and in 
their economic value. The Appalachian forest then contained, in 
addition to representatives of all important genera of European 
forest trees, the following trees unknown to Europe: tulip, locust, 
gum, hickory, magnolia, persimmon, ash, oak, maple, walnut, 
beech, chestnut, cherry, buckeye, sycamore, elm, birch, mulberry 
and willow. Processing of the growths just named later made 
West Virginia one of the chief hardwood-producing states in the 
United States. 

Because of excessive cutting, forest fires, blights and insects, 
and the long absence of a conservation policy, only small areas 
of the primeval forest remain. The chestnut trees have disap- 
peared almost entirely. Fortunately, perhaps, the trend to indus- 
try led to abandonment of farm lands and subsequent reforestation. 
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APPALACHIAN MOUNTAINS OF WEST VIRGINIA NEAR CAVE MOUNTAIN IN 


GRANT AND PENDLETON COUNTIES 


Reforestation was aided also by the establishment of a number 
of national and state forests (see Parks, Monuments and Recrea- 
tion, below). The timber stands are still predominantly hard- 
woods, of which oak comprises about 54%. 


In addition to trees there are about 1,900 other seed plants or 


higher forms of vegetable life. The forests are filled with beau- 
tiful shrubs, including azaleas (wild honeysuckle), rhododendrons 
(big laurel), kalmias (laurel) and American wistarias. West Vir- 
ginia university, Morgantown, catalogued 125 plants that origi- 
nated in Canada and were brought by glaciers or birds to West 
Virginia, where they thrived; among these are sumac, yew, club 
moss, hemlock, violet, honeysuckle, raspberry, mountain maple, 
oxalis and holly. Among rare plants is the box huckleberry. 

Animal Life.—White settlers in western Virginia found deer, 

bears, wolves, pumas (panthers), beaver and elk in large numbers. 
Except for protected deer the large native animals are almost ex- 
tinct, but the smaller animals found by the first settlers, such as 
foxes, skunks, opossums, raccoons and rabbits, remain. This is 
notably true in those areas left for self-reforestation. Beaver are 
being rehabilitated and trapped under conservation regulations. 
About 268 species of birds have been noted, about one-fourth of 
all the different kinds found in the United States and Canada. 
Wastes from mines and sawmills have been destructive of fish in 
many West Virginia streams. Through stocking, restocking and 
protection, however, enough game fish have been preserved to 
make good fishing, and there are many varieties of nongame fish. 
There are also frogs, toads, mud puppies, turtles and snakes. Only 
two species of native snakes, rattlers and copperheads, are poi- 
sonous. 

Parks, Monuments and Recreation.—More than 1,100,000 
ac. of West Virginia are publicly owned and devoted to conserva- 
tion or recreation. There are 20 state parks, embracing approxi- 
mately 41,000 ac.; 11 public hunting areas, embracing 92,000 ac.; 
and 9 state forests, embracing 80,000 ac. There are 880,000 ac. of 
national forest lands included in the George Washington and Mo- 
nongahela National forests, by far the larger part being in the 
latter. 
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The forest service hag estah. 
lished a park at Harpers pu 
and is restoring it as of 1865, At 
White Sulphur Springs is locate 
the famous Greenbrier hotel, 


HISTORY 


The first inhabitants of Wey 
Virginia were mound- builder 
whose mounds still may be seen 
along the Ohio and Kanawha ty. 
ers. The largest of these, and the 
largest in the country, located at 
Moundsville in the Ohio valley, 
is 69 ft. high and 927 ft, in dr. 
cumference. Years. before the 
white man arrived an, Indian jn. 
tertribal war occurred in southem 
West Virginia, and, by 1700, In 
dian towns, villages and canny 
along New river had been de 
stroyed and the river ‘itself had 
become a sort of dividing line be. 
tween the Iroquois (q.v.) of the 
north and the Cherokee (q.u) of 
the south. White settlers quickly 
evicted the Indians from the re 
gion, but the Shawnee (q.v.) from 
Ohio frequently raided the settle: 
ments. Shawnee, Delawate and 
other Indians occupied the upper 
Ohio valley as late as 1725. 
A contest between the Frenth 
and English over control of the 
Ohio valley began in the early 
part of the 18th.century, French explorers had been to puts 
of western Virginia as early as 1625. An English explorer, Abra 
ham Wood, of Petersburg, Va., explored the region in 1671, and 
New river was called Wood’s river for many The activity 
of Gov. Alexander Spotswood (q.v.) of Vir was largely ji 
sponsible for the movement of settlers into the western part s 
colony. Spotswood visited the: region in 1716 and brought E 
glowing reports of it.. The first settlers of the region may " 
been Welsh, Scotch-Irish and German pioneers, who as a 
1719 came by way of Pennsylvania or Maryland, crossing the m 
tomac near Shepherdstown. The first known permanent set hn 
in the state, however, was Morgan ap Morgan, who in 1731 ait 
his home on Mill creek in Berkeley county, in the eastem n" 
handle. Perhaps the first recorded settlement west of a 
leghenies was made by Jacob Marlin and Stephen Sewell, who 


a 


s 
eit 
the territory now embraced by West Virginia. s 
Lord Dunmore's war, Gen. Andrew Lewis defeated the reas 
dian nations under Chief Cornstalk in a battle at Point de t 
Shawnee raids in Mercer and Greenbrier counties and in n the 
dering counties of Virginia were nonetheless frequent yy tracks 
American Revolution, and the settlers suffered repeated is wet 
from British-led Indian armies. By 1800 the settlemen! 
sufficiently strong to fight off raiding parties. "m the 
After the American Revolution the older settled par munit 
region filled up rapidly. The first federal census of 1790 at by 
ated 55,873 persons living in what is now West Virgi of the 
1800 the population had increased to 78,592. Complete ig 
National, or Cumberland, road, closely paralleling an * 
boundary of the state, in 1818 brought in many new x sai 
Statehood.—Many factors played their parts in tne nei 
separation of West Virginia from Virginia during the nd, 
Civil War. Among these were the differences in backgr! 
ligion and interests between the settlers north of the cu 
river and those in east Virginia, Another was the di 


transport 
ern Virgin: 
tion of steamboats on. the 
Ia, Western Virginians 
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ation to Richmond, the seat of government, from west- 
ia; after the opening of the Mississippi and the introduc- 


Ohio it was easier to get to New Orleans, 
resented their unfair legislative repre- 


sentation; there were few slaves in the area, and since slaves were 
considered part of the population, and representation was appor- 


tion s 
sented in the legislature. 


ed on the basis of population, the westerners were underrepre- 


Several economic factors also existed. Commercial competition 
tetween Baltimore and Richmond for control of western Virginia 


played a. part. Building 
mnced by the city of Ba 


extern Virginia interests. 


of the Baltimore and Ohio railroad, fi- 


timore, through the region was fought by 


In addition, the state of Virginia con- 


acted an enormous debt for improvements in schools, roads, ca- 
nals and railways, but practically none of the money was spent 


in the future West Virgi 


nia, where schools and roads were des- 


perately needed. A further irritant was the matter of taxation, in 


which western Virginia su 
being taxed at a lower rat 

Talk of separation beg: 
gain momentum. Short 


eastern Virginia, realizing 


tainly break away if the 
grant some concessions 
the arsenal at Harpers 


ffered as a nonslaveholding region, slaves 
e than other property. 
an as early as the 1820s and continued to 


y before the American Civil War began, 


that the western part would almost cer- 
state seceded from the union, began to 


to the west, but John Brown's seizure of 


in 1859 further widened the 


erry (q.v. 


breach between the two parts of Virginia. When on April 17, 1861, 


Virginia voted to secede, 
what is now West Virgin 
for it, 7 were absent anc 

On April 22, 1,200 citi 


29 of the 46 legislative members from 
ia voted against the ordinance (9 voted 
1 was excused). 
zens met at Clarksburg and called for a 


general convention to meet at Wheeling in May. The convention, 


at which 26 counties w 
against secession. At a 
June 11 the Virginia ordi 
Vision was made for a pc 


ere represented, voted overwhelmingly 
second convention held in Wheeling on 
nance of secession was nullified and pro- 
pular vote on formation of a new state, 
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state returned to the Republican party, which thereafter controlled 
the government until 1933, except during the administration of 
John Jacob Cornwell, elected governor as a» Democrat in 1916; 
even during the latter period, however, the legislature remained 
Republican. 

The administration of Gov. Henry D. Hatfield (1913-17) saw 
the building of the state department of health, adoption of the first 
workmen's compensation law, creation of the department of 
labour and.the: public service commission and the reorganization 
of the state department of mines. The administration of Gover- 
nor Cornwell (1917-21) was marked by the creation of the state 
police, or department of public safety, and the payment of West 
Virginia’s share of the Virginia debt, necessary because bankers 
declined to purchase $50,000,000 in road bonds until the Virginia 
debt was satisfied (see VrRGINIA). A new and modern state cap- 
itol was built after the old capitol burned in Feb, 1921. 

The years 1912-21 saw much labour trouble, with a certain 
amount of violence, calling for the use of the national guard twice 
and the United States army four times in mining territory. Casual- 
ties were few, however, despite two marches by armed miners. 
The question of the right to organize unions was ended with the 
passage of the National Industrial Recovery act, 1933, and) the 
Wagner National Labor Relations act, 1935. 

After 1933 West Virginia remained under Democratic control 
except for the election of 1956, when Republican Gov: Cecil Under- 
wood was elected (though-with-a Democratic legislature), the 
Democrats regaining control of thé statehouse in 1960. The prin- 
cipal changes occurring in government under the Democrats were 
creation of the department of public assistance and of the county 
unit system of schools, with state aid; and incorporation of the 
functions of the county systems of roads into the State Road 
commission. Numbers of new minor departments of state govern- 
ment were created. In national elections the state also. voted 
Democratic after 1932, with the exception of 1956 when the voters 
supported Republican Dwight D: Eisenhower. In 1960 West Vir- 


An election was held Oct. 24, 
1861, resulting in a vote of 18,408 
{0781 in favour of separation. At 
third convention held at Wheel- 
ing (Nov. 1861 to Feb. 1862) a 
constitution was drafted. It was 
ratified by a vote of 18,862 to 514 
in April, and on April 20, 1863, 
president Lincoln caused a proc- 
imation to be issued under which 
Sst Virginia became the 35th 
state on June 20, 1863. 
i SN History. The state 
ean and peaceful progress 
ur e next several generations, 
i icularly in school and railway 
onstruction, 
he years 1870, 1872 and 1876 
Ng Ped by Democratic elec- 
Mees following the en- 
tes eae of former Con- 
ee Soldiers, Confederate 
a ^ had been barred from 
W io Y the Test act of 1865, 
thet heed the voter to swear 
«ion d never borne arms 
amed € United States or aided 
ite ide forces, and under it 
We di an 15,000 adult males 
emo Dfranchised, When’ the 
Nn a elected their first gov- 
reeled 1870, the Test act was 
tional co’ and in 1872.4 constitu- 
a nvention was called. The 
°nstitution, adopted in that 
Slate 9 roughly remodeled the 
Severnment, In 1896 the 
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HARPERS FERRY, SCENE OF JOHN BROWN'S RAID ON THE FEDERAL ARSENAL 
IN 1859. THE ARMOURY CONSISTED OF TWO ROWS OF BRICK FACTORIES ON 
EACH SIDE OF A 70-FT.-WIDE ROAD THAT EXTENDED FOR OVER THREE- 
EIGHTHS OF A MILE ALONG THE POTOMAC RIVER, AN AREA THAT 1S NOW 
PARTIALLY COVERED BY RAILROAD TRACKS 
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ginia was back on the Democratic side, supporting John F. Kennedy 
for president and with both senatorial seats and five out of six 
house seats occupied by Democrats. An increasingly important 
factor economically as well as politically was prolonged unemploy- 
ment in the state and the depressed nature of the coal industry 
after World War II. A part of the 11-state Appalachian region, 
West Virginia was included in the provisions of the Appalachian 
Regional Development act (1965) to stimulate industrial and 
recreational development and increased job opportunities in the 
area, 


GOVERNMENT 


At the time of its adoption, in 1872, the West Virginia consti- 
tution was described by its critics as reactionary. Revision by a 
constitutional convention requires the approval of a majority of 
the members elected to each branch of the state legislature and 
of a majority of the participating voters in an election held not 
less than three months after the passage of the legislative author- 
ization, As in the case of constitutional amendments submitted 
to the voters by a two-thirds majority of the members elected to 
each house of the legislature, a new constitution would have to 
be approved by a majority of the participating voters to be effec- 
tive. All residents of the state who are 21 years old and native 
or naturalized citizens are entitled to vote, provided they con- 
‘form to the requirements of a registration law passed in 1902 and 
amended from time to time thereafter. i 

Executive.—The executive department of the state government 
consists of the governor, auditor, treasurer, attorney general, secre- 
tary of state, superintendent of free schools and commissioner 
of agriculture, who jointly constitute the board.of public works 
charged with making the biennial budget and assessing public- 
service utilities. They are elected by the people at the time of 
the regular presidential election, The governor is ineligible for 
re-election to a second consecutive term. With the approval of 
the senate he appoints all state officers whose selection is not 
otherwise vested, and practically all of his appointees, except the 
controlling boards of the institutions of higher learning, are subject 
to summary removal. 

Legislative.—The legislature consists of a senate of 34 mem- 
bers and a house of delegates of 100 members. Two senators are 
chosen from each of 17 districts for four-year terms; one-half of 


them retire biennially. The delegates are apportioned among the 


counties and serve two-year terms. Both houses are apportioned 
on the basis of population. The legislature meets in odd-num- 
bered years, and its acts are subject to executive veto, which may 
be overridden by a majority of the total membership of each 
house, From the mid-1930s most legislatures referred special 
problems to interim committees instructed to study and report. 

Judiciary.—The judicial power of the state is vested in a su- 
preme court of appeals, in circuit courts, in inferior tribunals 
(domestic, common pleas, criminal, intermediate and juvenile) and 
in justices of the peace. 
judges elected for 12-year terms, holds two regular terms an- 
nually. The 28 circuit judges are elected for terms of eight years. 
Justices of the peace are elected by magisterial districts of the 
counties, ; : 

Local Government.—West Virginia towns and cities choose 
their own forms of government from a number of models approved 
by the state legislature. The city-manager form is commonest. 
County government is of the county-township form. 

Finance.—In the second half of the 20th century the state's 
chief sources of revenue were sales taxes, federal aid, property 
taxes (on rates of which there is a constitutional limit), goods 
and services, other taxes, and sale of bonds; the state adopted a 
personal income tax (696 of the federal tax) effective in 1961, but 
there was no state corporate income tax. Major items of state 

expenditure were education, highways, public assistance and un- 
employment compensation. 


POPULATION 


The population of West Virginia in 1870 was 442,014; in 1890 it 
was 762,794; in 1910, 1,221,119; in 1940, 1,901,974; in 1950, 


The highest court, consisting of five - 
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HERBERT LANKS-PIX FROM PUBLIX 
THE STATE CAPITOL AT CHARLESTON, DESIGNED BY CASS GILBERT IN ITALIAN 
RENAISSANCE STYLE, COMPLETED IN 1932, A DOME 300 FT. HIGH, EMBOSSED 
WITH GOLD LEAF, CROWNS THE CENTRAL UNIT 


2,005,552; and in 1960, 1,860,421. This last figure represents à 
decrease of 7.2% from the population in 1950. The population per 
square mile in 1960 was 76.9, as compared with 82.9 in 1950, with 
78.7 in 1940, and with 49.6 for the United States in 1960. 


West Virginia: Places of 5,000 or More Population (1960 Census) 


Population 
Place TUT hae] 

1960 1950 1910 1920 LL. 

901,974 |1,463,701 | 05880) 

UU qu . $ š 112852 4,119 Wn 
Bluefield S 20,041 | 1 15,282 
Buckhannon, - SEY 6.386 | 6,016 | a'oa | 11,099 
Charleston. ;. . . 73,501 | 4080 
Chtksburg.. . . 0. | - 
Dunbar. .. RE | anti 
Elkins | . es | 5683 
Fairmont n $ 


Grafton . . 
Hiton., |. . €. 
Huntington , b 
Keyser. 2 27 qu 
Martinsburg. 


5 15,063 
Morgantown, .  , 


16,655 


Moundsville. , 14,168") 108). 
New Martinsville, 3,491 | 2 
Nitro. . iS e | 11,0 


2,083 | 
30,103} 
38 


Parkersburg. . . . 
Point Pleasant . . |, 
Princeton Sep 
St. Albans 


South Charlest 16,686 
Vienba 4$ 6 7... 6,020 
Weak v 28,201 24,005 
Welch . 5,313 6,603 
Wellsburg $514 5,787 
Weston . iy 8,754 8,945 
Wheeling 53,400 58,891 
Williamson | 6,46 | 8,624 


*Populations are reported as constituted at date of each census ipti 
I sare d a : ail 
Note: Dash indicates place did not exist during reported census, or data not 


ibys ted 
Of the 1960 population 476,674, or 25.6%, lived in inco s 


places of 2,500 or more, as compared with 32.196 in 1959. ha 
state has four standard metropolitan: statistical areas, whic 
Charleston, Huntington-Ashland, Steubenville-Weirton à 
ing (three of which include portions of surrounding states): west 
areas had a total population of 865,803; this included th 
Virginia portion, 575,137, or 30.9% of the total populatio 
state in 1960. +n 1900 
The number of occupied dwelling units (or households) I7, ij 
was approximately 576,000, as compared with 527,000 in e d 
445,000 in 1940. The average population per household 
clined from 4.3 in 1940 to 3.8 in 1950 and to 3.2 in 1960: nd 7* 
The population of the state was distributed by colour ? 


Q as follows: 93.9% native white; 1.3% foreign-born 
8% nonwhite, practically all Negro, There were 
per 100 females in the native white population, and 
nonwhite population; 8.9% of the population was 65 
over; and 45.4% of the population 14 years old and 
the labour force, 

tal number of employed males, 5.7% was engaged 
e, 15.3% in mining, 7.1% in construction, 27.1% in 
and 7.1% in transportation and trade. 

jans are 98.79% native-born, and persons of English 
ominate. There are strong German elements in the 
northern panhandles, however, and a considerable 
ish element in southern West Virginia. Northern West 
s populated largely by persons from New York, Penn- 
Maryland, and southern West Virginia almost wholly 
irginians, except for Negroes brought in from North 


lists and Baptists predominate in the state, but there is a 
Roman Catholic population in the northern pan- 
icularly in the city of Wheeling, and a large Presby- 
in the Kanawha. Valley. 


EDUCATION 


Schools.—Enactment of a county unit law in 1933 
school system from one of magisterial districts to one 
county unit system prevailed, with consolidation of 
tricts where improved roads permit and a uniform sys- 
ies for teachers in grade and high schools; a system 
to provide free textbooks for students not able:to buy 
the second half of the century the state’s elementary 
lled about 300,000 pupils annually, high schools had 
0 students, and teachers numbered: 10,500 in the ele- 
Schools and 7,000 in the secondary schools. The total 
ue for public school education was nearly $200,000,000 
f which more than half was state aid. 
integration is complete in the schools of West Virginia, 
i is no contention, An unusual situation is found in the 
e po colleges, to which many white students have been at- 
Storer college, in Harpers Ferry, a former Negro college, 
peration, In some sections Negroes have retained their 
ry schools through agreement. | 
Education, There are 11 state-supported institutions 
learning, chief among which is West Virginia university, 
town: A coeducational land-grant institution, the uni- 
Was established in 1867 as the Agricultural, College of 
ia. It is governed by a nine-member board of gover- 
S appointed by the governor for nine-year staggered terms. 
versity's colleges and schools include arts and sciences, 
ture, commerce, dentistry, education, engineering, journal- 
i Medicine (a new medical school was opened in 1960), 
j music, pharmacy and physical education, Enrollment ap- 
7,000-annually, and the faculty numbers nearly 500. 
ac State College of West Virginia university, at Keyser, is 
‘or college preparatory to the university. f 
ther state-controlled institutions of higher education are 
tate college (chartered 1895), Bluefield; Concord col- 
„Athens; Fairmont State college (1867), Fairmont; 
State college (1872), Glenville; Marshall university 
Huntington; Shepherd college (1872), Shepherdstown; 
ity State college (1837), West Liberty; West Virginia 
Of Technology (1895), Montgomery; West Virginia 
College (1891), Institute. These are under the control of a 
td of education of nine members. 
ate and dencminational colleges are Alderson-Broaddus col- 
"pst; 1871), Philippi; Bethany. college. (Disciples of 
i 1840), Bethany; Davis and Elkins college (Presbyterian; 
ead Salem college (Baptist; 1888), Salem; West Vir- 
Yesleyan college (Methodist; 1890), Buckhannon; Morris 
(nonsectarian; 1888), Charleston; Wheeling col- 
Catholic; 1954), Wheeling. There are two private 
es, Greenbrier college (for women), at Lewisburg, 
College, at Beckley, 


there 
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HEALTH, WELFARE AND CORRECTIONS 

Under the office of public institutions the state maintains a chil- 
dren's home at Elkins for orphaned and neglected boys and girls, 
and eight hospitals and sanitariums, as well as three correctional 
institutions (a forestry camp for boys at Davis; an industrial 
school for boys at Grafton; and an industrial home for girls at 
Salem) and three penal institutions (a state prison for women at 
Pence Springs; a penitentiary at Moundsville; and a medium se- 
curity prison located on a farm near Huttonsville). 

Under the department of mental health there are five hospitals 
for the mentally ill and a training school for mentally defective 
children at St. Marys. 


THE ECONOMY 


Agriculture.—West Virginia agriculture is primarily part-time 
or subsistence in nature, but there were more than 12,500 com- 
mercial farms in the state out of about 40,000 in the 1960s, Early 
agricultural development was confined to the many small valleys 
and areas bordering the rivers and the eastern panhandle. Later 
agricultural development was more or less incidental to the de- 
velopment of the lumber and mineral industries, which brought 
into cultivation much hill land. Twentieth-century changes in 
the mineral industries caused some decreases in population in rural 
areas coupled with a decline in cultivated crops and a shift to 
livestock farming enterprises. Many agencies assisted in changing 
interests to horticulture, livestock and livestock products, among 
them being the Grange (g.v.); the West Virginia university college 
of agriculture working through county and extension agents; the 
West Virginia Agricultural Experiment station; the state depart- 
ment of agriculture, established in 1911; boys’ and girls’ clubs, 
functioning since 1907; 4-H clubs, with headquarters at Jackson's 
Mill since 1921; the Future Farmers of America; and a number 
of other societies and associations, 

Under the stimulus of these agencies and the demands of a grow- 
ing population the total state gross farm income reached, an all- 
time high in 1951 of $192,700,000. Four-fifths of the cash total 
was for livestock and livestock products sold. 

Because of declining production and lower average prices re- 
ceived gross income declined to about $100,000,000 in the 1960s. 
The number of farms also declined gradually from the peak of 
105,000 recorded in 1935. Though the net farm income for the 
state (less than $1,000 per farm) is among the lowest in the nation, 
this does not reflect the fact that most farm families received 
more income from other sources than from farming. 

The principal agricultural crops are hay, apples, corn, tobacco, 
and peaches. T 

Industry.—The value of manufacturing output in. West. Vir- 
ginia by the 1960s was around $2,500,000,000 annually, and about 
130,000 West Virginia workers found employment in manufactur- 
ing. The durable goods manufacturing industry, with an output 
valued at around $1,500,000,000, was led by the metals industry 
(primary metals, machinery and fabricated metals). The glass, 
clay and stone products industries were only slightly less impor- 
tant; more than 4% of all U.S. workers in such industries were 
employed in West Virginia. 

The nondurable segment of the state’s industry produced goods 
worth more than $1,000,000,000 annually, the chemical manu- 
facturing industry, employing an average of 27,000 workers, lead- 
ing this division. Food, textile, apparel, printing-publishing, and 
petroleum-coal products industries were also important to the 
state's economy. 

Minerals.—Bituminous coal is the most abundant and the most. 
valuable mineral in West Virginia. The state's 136 coal seams, 62 
of which are mineable, contain about 63,000,000,000 tons, There 
are also thinner (three feet and less) and lower-grade beds con- 
taining about 40,000,000,000 tons. The coal area is 17,280 sq.mi., 
but the total mineable area is equivalent to about 37,550 sq.mi., or 
about 1j times the entire area of the state. Of the 55 counties 
44 are underlaid by mineable coal. In 1936 West Virginia became 
first among the soft-coal-producing states. Although production 
was strong in the 1960s unemployment and underemployment con- 
tinued to plague the industry. 
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From 1909 to 1924 West Virginia was first among the states in 
the production of natural gas, with a peak of 308,617,101,000 cu.ft. 
in 1917. In 1924 the state dropped to third place, being passed 
by both Oklahoma and California, and after the discoveries of 
gas in the southwest its position was still further lowered. Dur- 
ing the 1950s and 1960s the average annual production of the 
state’s 15,800 gas wells was more than 200,000,000,000 cu.ft., 
but after 1959 the amount of natural gas imported by pipelines 
from the southwest for redistribution to the east by West Virginia 
networks was almost as great as the volume produced within the 
state. After the peak year of 1900, when a total of 16,195,675 bbl. 
was extracted, West Virginia’s production of high-quality crude 
oil declined rapidly. By the early 1960s it was between 2,000,000 
and about 3,000,000 bbl. annually. 

Among other widely distributed minerals are rock salt, under- 
lying about 2,400 sq.mi. along the Ohio river and forming the 
basis of chemical industries that produce pigments, plastics, 
pharmaceuticals, chlorine, caustic soda and insecticides; the salt 
brines of the Kanawha valley, which, after World War I, made 
possible the beginning of the great chemical industry; practically 
pure glass sand, the use of which for scientific purposes placed 
West Virginia high among the states in volume output; stone, river 
sand and gravel, used extensively in construction; and clays, used 
in the northern panhandle for the fabrication of pottery and china. 
Other minerals of more or less commercial value include nitre, in 
Greenbrier, Monroe and Pocahontas counties; psilomelane and 
pyrolusite, in Monroe county; sphalerite, in Jefferson county; and 
limonite, hematite and siderite, found in a number of counties. 
Minerals of limited occurrence include barite, bromine, celestite, 
fluorspar, galena and gypsum. 

Transportation and Communication.—The major factor in 
transportation at mid-20th century was the discontinuance of many 
passenger trains, the increase in air flight, and the replacement of 
streetcars by buses. Passenger, cargo and air mail service were 
provided to all the major cities. Martinsburg was the headquar- 
ters of the national guard jet transport. Road mileage totaled 
about 35,000. The 88-mi. West Virginia turnpike, constructed 
by private capital between Charleston and Princeton, had a 3 mi. 
highway tunnel, all parts of which were under television super- 
vision by an outside watchman. More than 375 mi. of navigable 
waterways on the Ohio, the Monongahela, the Kanawha and the 
Big Sandy link the state with Pittsburgh and with the Mississippi 
and the Gulf of Mexico, 

In the early 1960s there were in the state more than 50 radio 
stations, 9 television stations and about 30 daily newspapers. 

BrsriocrapHy.—F. P. Summers and C. H. Ambler, West Virginia, 
the Mountain State, 2nd ed. (1958); C. H. Ambler, Sectionalism in 
Virginia from 1776 to 1861 (1964), Francis H. Pierpont, Union War 
Governor of Virginia and Father of West Virginia (1937), George 
Washington and the West (1936); Thomas C. and Mary M. Atkeson, 
Pioneering in Agriculture (1937); J. M. Callahan, History of West 
Virginia, Old and New (1923) ; Roy Bird Cook, Washington's Western 
Lands (1930); Paul H. Price, Rietz C. Tucker and Oscar L. Haught, 
Geology and Natural Resources of West Virginia (1938); H. C. 
Shetrone, The Mound-builders (1930) ; Edward C. Smith, The Border- 
land in the Civil War (1939) ; F. P. Summers, The Baltimore and Ohio 
in the Civil War (1939); West Virginia Blue Book (formerly the 
Legislative Manual) (published annually from 1916, except in 1932). 
Current statistics on production, employment, industry, etc., may be 
obtained from the pertinent state departments; the principal figures 


are summarized annually in the Britannica Book of the Year. 
(C. H. A.; K. K. McC.) 


WET, CHRISTIAAN RUDOLF DE (1854-1922), South 
African soldier, regarded by Afrikaner nationalists as one of their 
great heroes, was commander in chief of the Orange Free State 
forces in the South African War (g.v.) and a leader of the 1914 
rebellion. He was born in the Smithfield District, Orange Free 
State, on Oct. 7, 1854. De Wet fought with the Transvaal Boers 
in their war for independence (1880-81) and then served his po- 
litical apprenticeship as a member of the Transvaal volksraad 
(parliament). He later returned to the Free State and became a 
member of its volksraad. In the first months of the South African 
War he was with the Free State forces in Natal. He was trans- 
ferred to the western Free State front in Dec. 1899 and became 
commander in chief soon after Piet Cronje's surrender at Paarde- 
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berg (Feb. 1900) and the British occupation of Bloemfontein ang 
Pretoria, He resorted to guerrilla warfare, making numerous hit 
and-run raids on British troops, their supplies and lines of at 
munication, and narrowly evaded capture on many occasions, h 
May 1902 he was still prepared to continue the struggle, in spite 
of the growing success of British countermeasures, but eventually 
he yielded and was a signatory of the treaty of Vereeniging that 
brought the war to a close. 

De Wet was minister of agriculture in the Orange River Colony 
under responsible government from 1907 to 1910 and represented 
that colony in the national convention (1908-09) which drafted 
the constitution of the Union of South Africa. Although he did 
not sit in the Union parliament, he threw his great influence on 
the side of J. B. M. Hertzog when the latter left Louis Botha 
cabinet and party and founded the Nationalist Party (1913), 
After the outbreak of World War I he opposed Botha’s decision 
to conquer German South West Africa and, in conjunction with 
C. F. Beyers, organized a rebellion. Captured in Dec. 1914, he 
was found guilty of treason and sentenced to six yéars’ imprison. 
ment but was released in December 1915. He died on Feb, 3, 
1922, in the Dewetsdorp District, Orange Free State, 

De Wet was an ardent Calvinist. He believed that it was the 
destiny of Afrikaners to rule South Africa as an independent state, 
and that African and Coloured people were inferior beings. 

(L. M. T) 

WETTIN, a widely ramified dynasty to which numeros 
formerly sovereign houses of Europe belong. Its ancestry is trace- 
able to the last decades of the Carolingian period of German his 
tory, when a certain Bucco or Burkhard (d. A.D. 908) was margrave 
of the Sorbic Mark, east of the Saale River. Dietrich “of the 
Buzici" (d. before 976), who was probably of the third generation 
after Bucco, and Dietrich’s sons Dedi I, count of Hassegau (d 
1009), and Frederick of Eilenburg (d. 1017) extended their ter- 
ritories eastward at the expense of the Slavs. Dedi’s son Dietrich 
II (d. 1034) married Matilda, daughter of the margrave Ekkar 
I of Meissen (g.v.). Dedi II (d. 1075), Dietrich II's eldest son 


who obtained the Saxon East Mark and lower Lusatia from tht 


German king Henry III in 1046, was later deprived of his poss 
sions for joining in the Saxon revolt against Henry IV; but his 
son Henry I of Eilenburg (d. 1103) came to terms with Henry IV 
and was invested with the margraviate of Meissen in 1089. Meu 
while Dedi II's brother Thimo (d. 1091) bore the title count of 
Wettin, the first to be recorded with that name, which was taken 
from the family’s stronghold at a crossing of the Saale Rivet 
south of Halle. 

Thimo’s son Conrad the Great (d. 1157) disputed the lee 
sion to Meissen with Henry I’s posthumous son, Henry Il 1 
Eilenburg. The latter died childless in 1123, and Conrad in 115 
obtained definitive possession of Meissen, to which he added lowet 
Lusatia in 1136. Partitioning his lands between his five 305, 
1156, Conrad assigned Meissen to the eldest, Otto the Rich ii 
1190), whose descendants retained it (see Meissen); but e 
itself went to one of Conrad's younger sons, whose successors 
1288 sold it to the archbishopric of Magdeburg. rae 

Otto’s grandson Henry the Illustrious (d. 1288) vastly enla i 
the Meissen line’s territories by acquiring the landgravialé 
Thuringia (g.v.) in 1264. In the fifth generation from Henly 
Illustrious, Frederick IV of Meissen was in 1423 invested Wi d 
electoral duchy of Saxe-Wittenberg by the German king SR 

For the main history of the Wettins from 1423 to the 20 
tury see Saxony. Of major importance was the diviso 
Wettin dynasty into Ernestine and Albertine lines (148 


tained thereafter some less important family pO 
Thuringia, which they constantly subdivided between t 
(see Saxon Ducuirs, ERNESTINE). In the 19th and 
turies, however, Ernestine Wettins of the Saxe-Coburg jans 
rose to unprecedented heights: one became king of the bie 
Leopold I in 1831; another, Albert, married the Britt x rit 
Victoria in 1840 and was the ancestor of five successive eor 
Wettin sovereigns, Edward VII, George V, Edward VIII, PT 
VI, and Elizabeth II (though the name Wettin was rar y 


land, and that of House of Saxe-Coburg was officially changed 
p. British, to House of Windsor in 1917); yet Miner is Ferdi- 
mand, married Maria- H of Portugal in 1836 and was the founder 
of the Portuguese royal house that reigned from 1853 to 1910; 
and, finally, a fourth Ernestine became prince of Bulgaria in 1887 
and king in 1908, as Ferdinand I, his descendant reigning till 1946. 
Albertines us elector of Sarni from 1547 and kings from 
06.to 1918: ey also provided two kings:of Poland, Augustus 
E Augustus III (g.v.), between 1697 and 1763, 
Ste O. Posse, Die Wettiner (1897). (C. C. Ba.) 
WEXFORD (Contae Lock GARMAN),.a county in the.ex- 
treme southeast of the Republic of Ireland, in se di of 
Leinster, covers 908 sq.mi. (2,352 sq.km.) and had a population of 
43,259 in 1961. It is bounded on the east and south by the Irish 
Sea and from west to north by Kilkenny, Carlow, and Wicklow. 
The western boundary runs through Waterford Harbour and along 
the River Nore, a fine broad stream, to a point north of New Ross, 
then follows the summits of the Blackstairs Mountains, which are 
the southern part of the Leinster chain, The Blackstairs have two 
main peaks, Blackstairs Mountain at 2,409 ft. (734 m.) and Mount 
Leinster at 2,610 ft. (796 m.), and form a striking range rising 
directly from lowlands on all sides, with a maximum width of 6 
mi, narrowing in places to a ridge one to three miles wide. Be- 
tween the two main summits the deep Sculloge Gap carries the 
one route through the range at slightly over 600 ft, North of 
these mountains the Slaney River, the only stream which cuts 
through the Leinster chain, enters Wexford at, Bunclody (New- 
townbarry). Most of the county consists of a lowland between the 
mountains and the sea. This lowland, with a maximum ‘width of 
about 20 mi., is saved from monotony by scattered hills of igneous 
rock, mostly from 400—700 ft. but also including Croghan Kinsella 
(Kinshela), 1,993 ft. high on the northern boundary, and several 
other hills over 1,000 ft. high. All these hills lie in the northeast- 
Southwest line—the Caledonian trend—very characteristic of this 
pattof Ireland, Much of the lowland is covered with glacial depos- 
which are striking features of the lowland to the south of Cahore 
oint, where they form a jumble of hills and ridges rising to a 
E of 350 ft. and extending to a point only 3 mi. N of Wexford 
ne. This moraine was formed during the last general glaci- 
i ji Ireland. The coast consists of wide sweeping bays with 
Fron Pens, some sand dunes, and some boulder clay cliffs. 
jo dot to the sea the River Slaney sweeps across the 
Meet pom worge-like valley which is 100-200 ft. below the 
iuum: is territory in which the first Angles Never 
D adventurers landed in Ireland in 1169 in the time 
abled ¥ , on the invitation of Dermot MacMurrough who 
E exford to Robert. FitzStephen and Maurice FitzGerald, 
Bed to William Marshal, earl of Pembroke, in the reign of 
^d of Henry III, and in the 15th century to John Talbot, 
za rewsbury. Although the Liberty of Wexford was rather 
tothe s an the modern county in the 14th century, it had receded 
rum area of the county by Tudor times, with the ex- 
Lu p the northern area dominated by MacMurrough 
m A A continuous tradition of town life comes from Norse 
Middle i English rule, though very restricted at the close of the 
fortified 4°" always persisted to some extent. Wexford as a 
stormed ae Was involved in several episodes of warfare. It was 
atrocities y Cromwell in 1649 and treated to. much the same 
n ea aa was Drogheda, this example facilitating the guck 
Tune eT Ross and other southern towns. In May an 
Volving h exford was the scene of a formidable popular rising, 
eavy loss of life and successful attempts on several 
linis, SE with crushing.defeat at Vinegar Hill near 
here is à t d th 
as towered keep (c. 13th, century) at Ferns and the 
tat Enniscorthy is probably a rebuilding of a keep of similar 
T Aa form dating from the late 16th century. E 
ievecoit „a 400-ac. estate on the slopes of Slieve Coillte 
oa tia) overlooking the River Barrow was handed over to 
Kennedy ^ ment for development as a memorial to Pres. John F, 
Y of the United States. The site contains an arboretum 
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and forest garden and plans were made for a residential horticul- 
tural school to be included. The estate is, about 6. mi. from 
Dunganstown, the ancestral home of the Kennedys. 

Less than two-fifths of the population live in towns and villages. 
The county council meets at Wexford, the county town (pop. 
[1961] 11,328), and there is a county manager. Wexford is. a 
borough with mayor and corporation and Enniscorthy (5,754) and 
New Ross (4,494) are urban districts. There are four rural dis- 
tricts. Gorey is administered by town commissioners. ‘The 
county elects five representatives to Dail Eireann, 

Farming is the main occupation of the county, which is known 
for its crop production. Normally at least 100,000 ac. (40,500 
ha.), one-fifth of the farmland, is used for cereal crops, almost 
half of it for wheat, and about 40,000 ac. for root and green crops, 
notably turnips. Well over half the land is in pasture, and the 
farming has the mixed pattern so characteristic of Ireland... Farm- 
ers sell most of their cereal crops but keep some for feedstuffs, 
and the chief reliance is on store cattle, exported through Dublin 
or Waterford. Milk is sold to creameries and in the north of the 
county to the wholesale milk dealers from Dublin. Normally the 
farms are of medium size: few are of more than 200 ac,,and the 
most characteristic unit is the holding of 70 or 80 ac. 

The chief industrial towns are Wexford, Enniscorthy, and New 
Ross (gg.v.). Gorey, in the north of the county, has a leather 
factory, but exists mainly as a market town. Rosslare is a sea- 
side resort with 6 mi. of beach and there are sandy beaches at 
Courtown and other places up the coast. From Rosslare Harbour, 
the port of call for steamers from Fishguard, there are railways to 
Wexford, Dublin, and Waterford. (T.W. Fr.; Hv. S.) 

WEXFORD (Lock Garman), a seaport and the county town 
of County Wexford, Republic of Ireland, lies on the River Slaney. 
(g.v.) 83 mi, (134 km.) S of Dublin by road: Pop. (1961) 11,328. 
Carman, the mother of three Athenians who entered Ireland up 
the Slaney, gave her name to the future town of Loch Garman. 
Wexford’s second name, Menapia, comes from Ptolemy who places 
a tribe called the Menapia in that area. The Belgic Gauls also 
settled there. The town's third name, Wexford, was the gift of 
the Norse who established the settlement of Waesfjord. Wexford 
was an early colony of the English, taken by Robert FitzStephen 
in 1169. In 1317 the town received a charter from Aymer de 
Valence which was extended by Henry IV in 1411 and by Elizabeth 
I in 1558. Subsequent charters were granted by James I in 1608 
and James II in 1686. Wexford lost its chartered status under 
the Municipal Corporation (Ireland) Act, 1840, but was granted a 
further charter in 1846 by Queen Victoria. It was besieged and 
sacked by Oliver Cromwell in 1649, and captured and garrisoned 
for William III in 1690. In 1798 it was the headquarters of the 
rebels who surrendered it on June 21; a statue (by Oliver Shep- 
pard) commemorating the insurgents stands in the Bull Ring. 
Some remains still exist of the old walls and one of the five flank- 
ing towers of the town. The Protestant church (deconsecrated), 
alongside the ruins of the ancient Abbey of St. Sepulchre or 
Selskar, is said to occupy the spot where the treaty was signed 
between the Irish and the English invaders in 1169. The chapel 
of St. Peter's College, Summerhill, is by A. W. Pugin. Sir Robert 
McClure, the Arctic explorer and discoverer of the Northwest 
Passage, was born in Wexford in 1807, In the Crescent Quay is 
a statue of Commodore John Barry, “father” of the American 
Navy. ; 

Wexford Harbour, formed by the estuary of the Slaney, is about 
5 mi. from north to south and about 4 mi. from east to west. 
Quays extend nearly 900 yd. A bar prevents the entrance of ves- 
sels drawing more than 12 ft.; an artificial harbour was, therefore, 
opened at Rosslare in 1906. This is connected with Wexford by 
a railway (83 mi.) and is served by passenger steamers from Fish- 
guard. The principal exports are agricultural produce and live- 
stock, The chief products are agricultural implements, springs, 
fine wool fabrics, mineral waters, bacon, furniture, rugs, and 
cheese. There is malting and iron founding. 

Wexford is the headquarters of salmon and sea fishing districts; 
the centre of a tourist area; the seat of the Roman Catholic diocese 
of Ferns; and the seat of the county administration. (J. J. By.) 
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WEYDEN, ROGIER VAN DER (c. 1400-1464), Flemish 
painter, the most influential artist of his time, born at Tournai, 
was painter to the town of Brussels (1435-64) and enjoyed the 
patronage of the Burgundian and various Italian courts (Este, 
Medici). His early career remains controversial. He was prob- 
ably the Maistre Rogier de le Pasture who received an honor- 
arium òf wine at Tournai in 1426; he is also most generally 
identified with the Rogelet de le Pasture who was apprenticed to 
the Tournai painter Robert Campin (q.v.) in 1427 and the Maistre 
Rogier de le Pasture who entered the painters' guild there in 1432, 
although this namesake is regarded by some as a separate person- 
ality. Linked with this problem is that of the attribution of a 
group of pictures showing a more primitive and virile version of 
Rogier's style. ‘These, either assigned to the youthful Rogier or 
to his putative master Campin, include “Entombment” (in private 
collection), and “Annunciation” (Metropolitan museum, New 
York), triptychs, altar wings and fragment (Frankfurt), “Nativ- 
ity" (Dijon), “Marriage of the Virgin" and altar wings dated 1438 
(Madrid), "Virgin and Child" (London), *Madonna on a Cres- 
cent" (Aix-en-Provence), a diptych with the “Trinity” and the 
“Madonna at the Chimney" (Leningrad) and a few portraits 
(Berlin, London). 

No painting is authenticated as Rogier's by contemporary docu- 
ments, but those attributed in early texts provide a reasonably 
secure basis for the reconstruction of his mature work. The monu- 
mental "Deposition" commissioned by the Louvain Archers’ guild 
for their chapel in Notre-Dame-hors-les-Murs, then sent to the 
Escorial, Madrid, for Philip II of Spain by Mary of Hungary and 
now in the Prado, Madrid, closely related to the group just men- 
tioned, is probably of the 1430s, as are probably the “Annuncia- 
tion" (Louvre, Paris) and "St. Luke Painting the Portrait of the 
Virgin" (Boston; replicas in Munich, Leningrad, Vienna). The 
large polyptych of the "Last Judgment" commissioned by the 
chancellor N. Rolin for his hospital in Beaune and the "Calvary" 
triptych at Vienna date from the following decade. Of numerous 
smaller religious pieces, the triptychs of "The Virgin" (Granada, 
New York, Berlin) and of *John the Baptist" (Berlin) are prob- 
ably fairly early; of a little later date are the "Seven Sacraments" 
(Antwerp) painted for the bishop of Tournai, Jean Chevrot, and 
the large “Christ on the Cross" and “The Virgin and St. John,” on 
two panels (Philadelphia); the “Entombment” (Florence) and 
“Virgin and Saints" (Frankfurt) show Italian compositional ideas, 
perhaps assimilated during the reported visit to Rome in the Holy 
year 1450; the Braque triptych (Paris) is dated 1450-52 by inter- 
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nal evidence; the triptych of the “Nativity” (Berlin) painted f | 
Peter Bladelin, receveur général of Philip the Good and nnd | 
of Middelburg (Zeeland), and of the “Adoration of the Magi” 
called “Columba Altar” (Munich) from St. Columba in Cops 
are probably late. Rogier's secular works include a lost bathing 
scene described by B. Facius, and the four large panels exemplify. 
ing Justice (Trajan and Herkinbald), which were in the Brussel 
town hall and were buried in the bombing of 1695. Reflections qj 
them remain in tapestries in Bern. There are some sensitive por 
traits, most of them being part of a diptych: ‘Charles the Bold’ 
(Berlin), “Francesco d'Este" (New York), "Jean de Gros" (Chi 
cago), “Laurent Froimont" and the “Knight With a Spire” (Bny. 
sels), etc. 

Rogier's style, whether or not derived from Campin's, owes i 
crystalline vision and colour to Van Eyck, but the profound reli- 
gious emotion, expressed through Gothic linear rhythms, is his 
own. In this personal vein of Netherlandish realism, he not only 
produced unique masterpieces, but also explored a new world of 
religious art and profoundly affected the whole course of Europea 
painting in the second half of the 15th century. 

BisLroGRAPHY.—F. Winkler, Der Meister van Flémalle und Rogier 
van der Weyden (1913); M. J. Friedländer, Die altniederlandisch, 
Malerei, ii (1926) and xiv (1937) ; E. Renders, La Solution du problèm 
Van der Weyden-Flémalle-Cam pin, 2 vol. (1931) ; M. Davies, "Van dr 
Weyden and Robert Campin” in Burlington Magazine (1937) ; Hulindt 
Loo in the Biographie nationale de Belgique, xxvii (1938) ; C. de Tolny, 
Le Maitre de Flémalle et les fréres Van Eyck (1939); F. Winkler 
“Flémalle-Meister-Dammerung” (Pantheon 1941 and Thieme-Becker, 
vol. xxxv); H. Beenken, Rogier van der Weyden (1951) ; E. Panofsky, 
Early Netherlandish Painting, etc. (1953). (J, Fe) 

WEYL, HERMANN (1885-1955), mathematician who 
made major contributions to quantum mechanics and relativity 
theory, was born at Elmshorn, Ger., Nov, 9, 1885. He was profes- 
sor at the Technische Hochschule, Zürich (1913), at Gottingen 
University (1930), and at the Institute for Advanced Study, 
Princeton, N.J. (1933-51). He died in Zürich Dec. 8, 1955. 

By his original contributions to pure mathematics, mathemati: 
cal physics, and philosophy, Weyl can be compared to his teacher 
David Hilbert and with Henri Poincaré (gg.v.). His interest in 
philosophical problems influenced his view of science and mathe 
matics; he had a profound belief that the harmony of nature 
expressible in mathematically beautiful laws, and the outstanding 
characteristic of his work was his ability to unite previously uw 
related subjects. In Die Idee der Riemannschen Fläche (1913 
Eng. trans., The Concept of a Riemann Surface, 1964), he created 
a new branch of mathematics by uniting function theory and ge 
ometry, thereby opening up the modern synoptic view of analys 
geometry, and topology. He turned his attention to relativity i 
Raum, Zeit, Materie (1918). He produced the first unified i 
theory in which the Maxwell electromagnetic field, as well vd 
gravitational field, appeared as a geometrical property of m 
time. By freeing T. Levi-Civita's concept of parallel displace 
from dependence on a Riemannian metric, he provided the sat 
point for the researches of O. Veblen and others in projet 
differential geometry. Weyl created a general theory of mà i 
representation of continuous groups and discovered that Ww 
the regularities of quantum phenomena could best be uod 
by means of group theory (Gruppentheorie und Quantenmee js 
1928). ` Weyl also wrote on the philosophy of mathematics) |, 
inclined to the view of the intuitionist L. E. J. Brouwer yi 
Philosophy of Mathematics and Natural Science (1949, 1963) 
been influential. T 

See M. H. A. Newman, “Hermann Weyl...” in Biographical 
oirs of Fellows of the Royal Society (1957). (G. J.V * 

WEYLER Y NICOLAU, VALERIANO, MAU" 
TENERIFE (1838-1930), Spanish general, was noted for his sev Of 
in crushing revolts, especially in the Philippines and Cuba, 
Prussian descent, he was born at Palma de Mallorca. qi 
tending the Infantry College at Toledo, he was sent to cun 
later took part (1863) in the fighting in Santo Domingo; Aj 
followed the reassertion of Spanish control there (se? D 
RrPuBLIC). Having served brilliantly against the Cuba | 
(1868-72), he returned to Spain in 1873 as brigadier 8 
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t the Carlists in the Eastern provinces (1875-76), and was 
omoted general of division, elected senator, and created marqués 
de Tenerife. He was captain general in the Canary Islands (1878— 
„in the Balearic Islands (1883), and the Philippines (1888), 
where he dealt sternly with the native rebels of the Carolines, 
{ Mindanao, and other provinces. Returning to Spain (1892), he 
rushed agitations in the Basque provinces and in Navarre. 

On the failure of Arsenio Martinez de Campos to quell the 
Cuban revolt caused by the suspension of constitutional guarantees 
(February 1895), Weyler was sent out by the Conservative pre- 
mier Antonio Cánovas del Castillo. His policy of inexorable re- 

jon, involving the detention of most of the rural inhabitants 
inconcentration camps, aroused international protests, and when 

the liberal Praxedes Mateo Sagar came to power (October 1897), 

heimmediately recalled Weyler. Back in Spain, his reputation as 

astrong and ambitious soldier gave him prominence in times of 

constitutional disturbance. Thrice minister of war (1901, 1905, 

1906) and commander-in-chief of the army (1920-23), he gave 

lis support to an abortive plot (1926) against the military dic- 

tatorship of Miguel Primo de Rivera, and was temporarily placed 
under surveillance. 

Weyler died in Madrid on Oct. 20, 1930. 

_ WEYMOUTH, a town (township) of Norfolk County, Mass., 
US, 12 mi. SE of Boston, is bordered on the north by Hingham 
Bay and the Weymouth Fore and Back rivers. 

The first English colonists arrived in 1622. The plantation 
(Wessaguscus or Wessagusset), second oldest settlement in the 
slate, became the dispersal point for the earliest adventurers 
wound Massachusetts Bay. Incorporated as a town in 1635 and 
tamed for Weymouth, Eng., the government came to extend over 
E villages, which are still identified. The community has 
become primarily a residential suburb of Quincy and Boston. It 
1 governed by a representative town meeting. 

In its first 200 years, Weymouth developed fishing and agri- 
culture, Water pollution ended the herring fishery. Early manu- 
ficturing began with iron, discovered in 1771. Modern manu- 
iid centres on shoes, the oldest plant dating from 1853; 
ttilizer, lacquers, and electric power are other products. 

In the township are the Fogg Library (1898, in South Wey- 
m» founded by a bequest of John S. Fogg; and the Tufts 

tary (1879, in Weymouth village) endowed by Quincy Tufts 
ra ae Pu Tufts, F E Asi iot: cia 

\ SACHUsETTS; Population. - Ge 

,UEYMOUTH AND MELCOMBE REGIS, a seaport and 

lunicipal borough in the South Dorset parliamentary division of 
re Eng, 8 mi. S. of Dorchester. Pop. (1961) 41,045. Area 

CERE (28.5 sqkm.). The amalgamated towns lie pa 
- dYellno ae of the wide sweep of Weymouth Bay, Lars ae 

(ue picture by John Constable, The main sandy holiday 

~as in Melcombe Regis.. Weymouth harbour opens into 

- aille Lake, a bird sanctuary, which lies behind the esplanade 

l ed line and into which flows the Wey River. 
hit the a and Roman interments have been found d 
Bay hes zs mention of Waymuth occurs ina Saxon chiten ot 
rm by an dated 938. By Weymouth’s first charter, aoe 

tade a free He prior and convent of St. Swithun, Weymou! ee 

le was iden and port for all merchants. d a S Ei 
oms in Dd iic vers Sar We which 

Bi iMPorted wine from Aquitaine. In 1347 the port supplied 

ED with 15 ships and 264 men, an indication of x4 oe 

“the ES time, Early in the 14th century the town sulter 

fitorious ae es tech ps e» Fe cue 

58 j party which landed in the Isle o. - 

4 Sede mentioned as an import. Two years later Met id 
Ip, the rs against the Spanish Armada and at least one m 
Mouth i an Salvador,” was brought into the harbour. 2 uim 
America ae took part in many of the trading ventures with Noi * 
lii, ging the 17th and early 18th centuries. CiU eim 

in n. Melcombe Regis had led to amalgamation in iid 
the c, 216 the town received its charter from James 1. During 

War it was garrisoned by parliamentary troops in 
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1642, taken by the earl of Carnarvon in 1643 and surrendered in 
1644. By 1750 the port was but a simple fishing village. 

Weymouth’s reputation as a watering place dates from the mid- 
18th century, and in 1789 George III paid the first of a series of 
visits which established its growing popularity. During the 19th 
century the prosperity of the port revived with the expansion of 
trade with the Channel Islands. Today the principal imports are 
potatoes, flowers and tomatoes, while the exports are mainly grain, 
fertilizers and building materials. In 1944 Weymouth was a 
principal embarkation port for the Allied invasion of Europe. 

Its various admiralty establishments, and certain light indus- 
tries (¢.g., instrument making) provide additional employment to 
that of the holiday trade. \ 

WEYPRECHT, KARL (1838-1881), German polar ex- 
plorer who discovered Franz Josef Land, was born on Sept. 8, 
1838, at Konig in Odenwald. In 1856 he became a cadet in the 
Austrian navy and in 1861 an officer. He made several voyages to 
the orient and to America and spent two years on a coast survey 
of Dalmatia. With Julius Payer he took part in two expeditions 
to the arctic, sponsored by the Austrian government, with the 
object of exploring northeast of Novaya Zemlya and discovering a 
northeast passage. The first, in 1871, was a pies eid in the 
seas between Spitsbergen and Novaya Zemlya and reached latitude 
78° 48' N. In the second, 1872-74, his ship, the “Tegetthoff,” was 
beset and drifted north and west for over a year. On Aug. 30, 
1873, Franz Josef Land was discovered and the party spent the 
next year exploring in the area. Eventually the ship was aban- 
doned and the party returned to Novaya Zemlya by sledge and 
small boat, a journey occupying 96 days. On his return to Austria 
Weyprecht advanced a scheme for investigating the polar regions 
at an international level, proposing that interested governments 
should establish one or more stations at which scientific work 
could be done simultaneously according to a previously coordinated 
plan. An International Polar commission was formed, and it or- 
ganized the first International Polar year in 1882-83. Eleven 
countries set up 12 stations in the arctic and 2 in theantarctic. The 
result of the field work at these stations was published by the 
commission, The venture was followed by a second International 
Polar year in 1932-33 and the International Geophysical year in 
1957-58. 

Weyprecht published Die Metamorphosen des Polareises (1879; 
“The Metamorphoses of Polar Ice") and Praktische Anleitung zur 
Beobachtung der Polarlichter und der magnetischen Erscheinungen 
in hohen Breiten. (1881; "Practical Introduction to the Observa- 
tion of the Northern Lights and Magnetic Phenomena in the High 
Latitudes”). The best account of the Franz Josef Land expedition 
is the translated account of his lieutenant, J. Payer: New Lands 
Within the Arctic Circle, 2 vol. (1876), He died in Michelstadt 
on March 29, 1881. (L. M. Fs.) 

WHALE, the common name generally used for any of the 
Cetacea, an order of mammals characterized by adaptation to a 
completely aquatic form of life and divisible into three suborders : 
Archaeoceti, exclusively fossil, heterodont- (differentiated-) 
toothed cetaceans; Mysticeti, baleen or whalebone whales; and 
Odontoceti, homodont- (simplified-) toothed cetaceans comprising 
the sperm, bottle-nosed, beaked, killer, false killer and. pilot 
whales and the dolphins and porpoises. The term "whale" is more 
an indication of large size than of zoological classificatory signifi- 
cance. The size range of cetaceans is between 4 and 100 ft., with 
an adult weight range of about 100 Ib. to 150 tons; at the upper- 
most range is the largest of all animals, the blue whale, exceeding 
in mass the elephant and even the largest dinosaur. Cetaceans are 
extremely ancient as such and probably arose very early from a 
relatively undifferentiated mammalian ancestral stock. They are 
warm-blooded, lung-breathing animals with skeletal, vascular, ali- 
mentary, respiratory, sensory and reproductive features fundamen- 
tally the same as those in other mammals and not as in fishes, 
despite their superficial general resemblance to the latter. They 
have exploited all the available aquatic habitats: the oceans and 
the seas connected with them, estuaries and rivers; one species 
(Lipotes vexillifer) lives in a lake of the Yangtze river 600 mi. 
from the sea. 


452 


Whales yield several products of commercial value around 
which has grown the whaling industry (see WHALING), Whale 
meat, eaten for centuries by the Chinese and Japanese, has become 
a food specialty in other parts of the world. Whale oil, whalebone 
and ambergris (g.v.) are other products that find uses in many 
industries. (F. C. FR.) 

Whales in Legend and Literature.—The vast size and inac- 
cessibility of the great whales in the oceans has always aroused 
men's curiosity and exercised their imaginations. A stranded whale 
must have been a boon to hungry primitive man. The whale has 
become the symbol of everything enormously huge, and the term 
is so used even in modern slang. In addition to mention of the 
whale among the writers of antiquity and in the Bible, it enters 
into many traveler’s tales of later date, with stories of ships being 
stranded upon sleeping whales, of sailors landing upon large whales 
that they mistook for islands and of ships being engulfed by furious 
whales. 

Apart from casual mention by many later writers and poets, from 
Shakespeare on, the whale reached its zenith in fiction with 
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Herman Melville’s classic work Moby Dick; or, the Whale (1851), 
a powerful allegory woven around a sperm whale. Moby Dick, 
like several later works of other authors, was based upon real life 
experiences of the author. 

It is however the smaller whales, the dolphins, that have been 
the subject of the most charming legends. Aristotle, Pliny and 
other classical writers reiterated the belief that dolphins are the 
friends of man and that they delight in bearing his ships company 
and running races with them however fast they sail. Dolphins 
were supposedly especially attached to boys, and there are many 
stories of tame dolphins that came to hand when called and even 
carried their young friends upon their backs daily to and from 
school. (These legends are probably founded on the truth, for 
several modern instances are known of dolphins fraternizing with 
bathers and allowing youngsters to ride upon their backs.) Pliny 
told how dolphins entered the Nile river and battled with croco- 
diles. Among the fishermen of the Spanish- and Portuguese-speak- 
ing peoples a belief persists that dolphins attack and drive sharks 
away. The sculptured dolphins so frequently included in the 
statuary of fountains are a mixture of fish and cetacean (see 
DorPniN), generally with the emphasis on the piscine features. 
Both the whale and the dolphin have constellations named after 
them. (L.H. M.) 

External Form.— The general body shape is fusiform or 
spindle-shaped with the head end modified variously into a more or 
less attenuated beak, rounded, bluff or flattened (fig. 1). The tail 
end is always produced into two horizontal fleshy lobes, the flukes, 
which, by nicely adjusted inclination of their surfaces and the 
mainly vertical movement of the tail stock, propel the body 
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FIG. 1,—KILLER WHALE. LARGEST OF THE DOLPHIN FAMILY (DELPHINIDAE) 


through the water (fig. 2). The forelimbs (flippers) are paddle 
shaped and subserve the functions of balance and steering, A 
fleshy dorsal fin is generally present, situated about the middle of 
the body length in smaller cetaceans and about two-thirds of the 
total length in larger species. Unlike the flippers, which enclose 
the recognizable elements of the mammalian forelimb skeleton, 
neither dorsal fin nor flukes have bony support. All three forms of 
appendages are alike in tapering from a thick, rounded leading 
edge to a thin trailing edge. No external e remains of the hind 
limbs and no ear pinnae are to be distinguished adjacent to the in 
conspicuous entrance of the external ear tube. The nostrils (blow. 
holes) are remote from the snout tip (except in the sperm whale), 
being situated near or on the highest part of the head, Eyes at 
present and usually fully functional, but vision is said to be reduced 
in some river dolphins. The skin is exceedingly smooth and devil 
of hair, except for occasional remnants on the snout and low 
jaw (mandible). Near the beginning of the hinder third of the 
body are found the reproductive opening and the vent (fig. 3. 
The position of these openings roughly defines the otherwise ut 
determinable root of the tail. d 
Other Characteristic Anatomical Features.—The fiii 
part of the skull is elongated into a rostrum the maxillary bon 
of which, at their hinder ends, are wide-spreading and overt 
the frontal bones in the toothed whales and, to a nearly sim 
degree, extend under the orbital processes of the frontals in baleen 
whales. This “telescoping” of the cetacean skull, and the laminil 
bony structure so produced, together with a high, short, br 5 
brain case result in a skull form that is far removed from the t? 
ventional mammalian pattern. To these features must be a : 
the enormous development of the bony processes from the ia 
nium—maxillary, supraorbital and zygomatic—and the d 
asymmetry of the rostral and nasal regions of the toothed cetac 
(fig. 4). vai 
The orbit is bounded massively above by the outer XE 
the orbital process of the frontal; below, the boundary H d 
by the zygomatic process of the jugal is contrastingly 8e 
The nose tubes at first pass nearly vertically downwar in 
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WARREN J. MOUCK à 
FIG. 2.—DORSAL VIEW OF TAIL OF PACIFIC STRIPED DOLPHIN’ 
DEEP TAIL NOTCH AND PROMINENT RIDGE 
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of, and subsequently underneath, the brain box, their extent being 
d mphasized by the backward prolongation of the hard palate, the 
tinder end of which bounds the air passage ventrally. The shell- 
ike, massive, tympanic bullae are fused by slender bony pillars 
to the associated periotics (bony casing of the inner ear), but 
these combined elements are themselves never united with the 
adjacent cranial bones. Sinuses distinguishable as maxillary, 
frontal or ethmoidal are lacking in all cetaceans, 

The bones are spongy in texture, the cavities filled with oil. 
The neck vertebrae, seven in number, are short and are often 
blended together to a greater or lesser extent. The thoracic verte- 
hae vary in number from 8 in Hyperoodon (the bottle-nose whale) 
1 17in Caperea (the pigmy right whale), In the baleen whales 
the ribs differ greatly from those of other Mammalia in their ex- 
remely loose connection both with the vertebral column above and 
the sternum below. In the toothed whales (fig, 5) the ribs are 
lng and slender: the first four or five are normal in haying the 
ad, neck and tubercle; the posterior ribs are articulated solely 
by the tubercle to the transverse process, The breastbone. is 
greatly reduced in size in the baleen whales and is of variable 
shape. In the toothed whales the presternum is very broad and 
is followed by two or three mesosternal segments, all elements 
fusing into a single bone in the adult. Thoracic vertebrae are 
followed posteriorly by lumbar vertebrae, generally distinguished 
by the increased height of the neural spines and the increasing 
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n. 3,—UROGENITAL REGION OF A YOUNG FEMALE DOLPHIN: SMALLER 


LI 
fe SLITS ON EACH SIDE OF THE UROGENITAL OPENING; ANUS IS TO 
IT 


e of the tranverse processes, both attaining their maximum 
pment in this region, 
Th Part of the backbone is specially modified to form a sacrum. 
caudal (tail) vertebrae are characterized by progressively 
nml dimensions of their neural spines and transverse 
Simple di and by association of their centre with ventrally situated 
Mtm evron bones, The shoulder blade is fan shaped, with both 
War on and coracoid processes (wanting in Megaptera) situated 
9r on the anterior border. 
Mo oe wrist and fingers are incapable of independent 
im s ; the whole limb is hinged at the shoulder. The upper 
(una ae (humerus) is short, stout and robust; the forearm bones 
ith the Tadius) are more elongated, but still short by comparison 
Gtpals combined length of the mosaiclike carpal region, meta- 
bites an digit bones, Curiously, in some of the fingers the 
Bina more numerous than they are in the fingers of most other 
ig ely reduced pelvis is represented by a pair of slender, 
dish j i gy bones, remote from the Peg proe Li 
cinity of the reproductive opening. In some 0i 
iie ales bony or cartilaginous remnants of the hind limb 
e s ill persist as attachments to the pelvis. 
t the T is large and typically mammalian in general structure, 
benisph globular shape, complex convolutions of the cerebral 
eres and large size of the cerebellum combine to distinguish 
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FIG. 4.—CETACEAN SKULLS, SHOWING DIFFERENCES IN JAW STRUCTURE 
(WHITE) OF: (A) BALEEN WHALE, (B) BEAKED WHALE, AND (C) DOLPHIN, 
SMALL FIGURES TO THE RIGHT AND BELOW EACH DRAWING REPRESENT THE 
GENERAL SHAPE OF THE JAW AS VIEWED FROM ABOVE 


the cetacean brain from that of any other mammal. The olfactory 
lobes are greatly reduced or altogether absent. 

The system of arteries and veins is much the same as in other 
mammals, but the retia mirabilia (subdivision of parts of the 
vascular system into plexuses of vessels) are remarkable in their 
profusion. The blood supply to the brain is unconventional: the 
internal carotid arteries are greatly reduced, and their function 
of carrying blood to the brain is performed by the spinal meningeal 
arteries, which pass forward into the cranial cavity from the thorax 
region through the passage formed by the arches of the thoracic 
vertebrae. The kidneys consist of many small lobes, each renal 
mass being composed of many smaller kidneys (reniculi) num- 
bering up to about 3,000 in the blue whale. 

The reproductive system exhibits many adaptations to aquatic 
life, The testes lie just below the body surface, there being no 
need, as in most other mammals, to keep developing sperm cooler 
than the rest of the body. The penis in its flaccid state is curled 
and retracted into a pouch within the general contour of the body. 
On either side of the reproductive opening in the female is a 
mammary slit within which is an evertible teat. The uterus is 
bicornuate, with provision for two fetuses, but only one young is 
carried at a time; the placenta is diffuse, being in contact over a 
wide area. 

Respiration.—The single nostril (blowhole) of toothed ceta- 
ceans and the paired slits of the baleen whales are, with one or two 
exceptions, situated on the top of the head remote from the snout 
tip (fig. 6). The blowhole apertures are closed muscularly, more 
simply in baleen whales, and by a complicated arrangement of 
plugs, valves and air-filled cavities in the toothed cetaceans. A 
continuous air passage from blowhole to lungs is effected by the 
insertion of the spoutlike prolongation of the larynx into the hinder 
end of the nasal cavity, in which the prolongation is held by power- 
fully developed palatal muscles. Food going from mouth to esoph- 
agus has to pass on either side of this narially inserted, elongated 
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FROM T, J, PARKE! 
MARTIN'S PRESS 
FIG, 5.—SKELETON OF PORPOISE (A TOOTHED WHALE) SHOWN IN BODY OUT- 
LINE: (1) ROSTRUM; (2) MAXILLARY BONE; (3) ORBIT; (4) FUSED NECK 
VERTEBRAE: (5) 1ST RIB; (6) ACROMION PROCESS; (7) CORACOID PROCESS; 
(8) HUMERUS; (9) STERNUM; (10) ULNA; (11) RADIUS; (12) 12TH RIB; 
(13) TRANSVERSE PROCESSES; (14) PELVIS; (15) CHEVRON BONES; (16) 
VERTEBRAE; (17) SHOULDER BLADE 
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During submergence the whale is subjected to the pressure 
conditions imposed by the depth attained. The question of the 
whale’s immunity from caisson disease (the bends) was answi 
by P. F. Scholander, who showed that the essential differen 
between the cetacean and the human diver is that the former 
dives with only the air that is in its lungs, while the latter ha 
a constant replenishment of air throughout the diving period, with 
all the implications of increased nitrogen solution in the blood 
under pressure and the subsequent gasification if relief from pres 
sure is too rapidly achieved. 

The accommodation of the air contained in the lungs when the 
whale is submerged is linked with the obliquity of the diaphragm, 
As the water pressure increases with depth, the air in the lungsis 
compressed, and the space so created in the thoracic cavity iso 
cupied by the pushing forward of the diaphragm by the pressure of 
the abdominal viscera and perhaps also by the compression of th 
rib basket. | 


VINCENT Ai aay, VIRALE RORUN RERRMWHAES It is thought that delicate terminal small cavities (alveoli) of 
FIG. 6.—(ABOVE) HEADS OF DIFFERENT WHALES, VIEWED FROM Asove, the lungs are evacuated under conditions of pressure and that ti 
SHOWING ARRANGEMENT OF BLOWHOLES: (BELOW) HUMPBACK WHALE sum. lung air is lodged in the more rigid, thick-walled, cartilage 
FACING. SHOWING, BLOWHOLES NEAR CENTRE OF PHOTO strengthened windpipe and its branches and in the nasal passages 
Since the walls of these cavities have little capacity for absorbi 
nitrogen, in this way also the whale avoids the potential ha 
effect of even that proportion of the gas that is contained in the 
air in the lungs when the animal submerges. 

The myoglobin in cetacean muscles is an important reservoir 
for the storage of oxygen, in addition to the oxygen accumulate 
during successive respirations and stored in the blood and inthe 
air contained in the lungs, Even these combined supplies are mt 
believed to be adequate provision for a whale swimming actively 
and submerged for a period up to half an hour. It is suggested 
that the muscles may function anaerobically (without replenish 
ment of oxygen) during the dive and that the retia mirabilia may 
act as a shunt, ensuring that while the muscles may be dep 
of their oxygen supply, the brain is adequately supplied during th 
whole period of submergence. 

Hair, Baleen and Blubber.—ZHair.—Hair in the form of apt 
or protective coat is not found in any existing cetacean. Amott 
the baleen whales hairs, in countable numbers, are restricted là 
the head. Single hairs are dispersed at wide intervals along tht 
snout; on the chin from 20 to 40 hairs, arranged in two verti 
rows, have been recorded, with further sparsely distributed si 
hairs along the side of each mandible. Among the toothed c 
ceans the beluga or white whale (Delphinapterus leucas) an 
narwhal (Monodon monoceros) are said to be quite hairless at 
stages of development and growth. The white-beaked dip 


larynx (fig. 7). The system of supporting rings of cartilage in 
the trachea (windpipe) is continued through the bronchi into the 
bronchioles, the latter being furnished with muscular sphincters 
except, according to E. J. Slijper, in the sperm and baleen whales. PARED 


BLOWHOLE VALVE. 


Although whales sometimes idle at the surface, blowhole above — ‘ATE*ALSA°S 


water, the normal respiratory pattern is one in which the whale, 
after a period of submergence, comes to the surface a number of 
times in quick succession, exhaling (blowing) and inhaling on each 
occasion. This period of successive respirations alternating with 
shallow dives is succeeded by a period that commences with the 
final inspiration of the preceding phase, includes a much deeper 
dive and more prolonged time of submergence and terminates with 
the ascent to the surface again. 
The blow (spout) of the bigger whales is conspicuous and can 
be detected at a considerable distance. Its shape is used by 
experienced whalers to distinguish different kinds of whales: in 
the rorquals it is single, vertical and plumelike; in the humpbacks, 
low and bushy; in the right whales, double and directed obliquely 
forward; and in the sperm whales, single and directed obliquely 
forward. The blow is made visible by the condensed moisture due 
to sudden expansion and therefore cooling of the exhaled breath 
together with a certain amount of waste matter from the respira- 
tory passages and adjacent air spaces. It is not as is popularly 
believed a fountain of water as such. 
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FIG. 7.—MEDIAN SECTION ign 
TERIOR OF PORPOISE. SHO 
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(Lagenorhynchus albirostris) carries a few bristles on the sides of 
the snout during late fetal and early postnatal life but about wean- 
hese are shed and not replaced. Throughout life the 


ing time these A : 

amazon dolphin (Inia geoffrensis) bears a few scattered bristle 
airs on its slender snout. A tactile function has been suggested 
for the bristles. 


Baleen.—The Mysticeti, or baleen whales, are distinguished 
from others by the possession, within the mouth, of a double 
series of triangular horny plates, one set or "side" on each half of 
the palate. Since these plates do not consist of true bone, the 
tem “baleen” should be used in preference to “whalebone” to 
avoid confusion, The baleen plates are anchored in the roof of 
the mouth and are spaced apart by a brief interval from one an- 
other, their plane surfaces being at right angles to the long axis of 
the head. The smallest side of the triangular outline is inserted 
inthe jaw, the outer (labial) side is smooth and the inner (lingual) 
is frayed out into a fringe of bristles. The fringes combine to 
form a matted sieve or strainer for collecting the planktonic ani- 
mals on which baleen whales depend for nourishment. The plates 
are longest (to 12 ft.) in the right whales (fig. 8), and shorter, 
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FIG, 8—1 
te §—BEACHED RIGHT WHALE; THE TONGUE IS ENLARGED BECAUSE OF 
COMPOSITION OF THE BODY 


broader and less flexible in the rorquals. A “side” may be com- 
dud upward of 300 plates. Essentially baleen does not differ 
tubes ae and, like the latter, has its origin in the skin. Horn 
their o Compacting horn between these, are enveloped, except at 
dente ca E eads (the fringe), in a covering layer. These compo- 
Softer jit ine to form a plate. Between adjacent plates is a pad of 
of the. a the intermediate substance. The foregoing description 
Des st *5 applies also to the transverse rows of small subsidiary 
Rie on the inner aspect of the larger ones. , 
Subcutane T.—The body of the whale is enyeloped in a layer of 
Stratum, ous fat called blubber. The outermost layer of the skin 
Problemata d) is paper-thin and delicate; beneath this is a 
l'eper is ical even thinner layer, the stratum. lucidum. Still 
Penetrate th Sick layer, the stratum germinativum, into which 
dermi € papillae of the dermis. The dermis merges into the 
liyer is meee blubber layer in the restricted sense. The blubber 
ite, rubbery ict a other layers, of immense thoit ne 
ve. Tt functia ugh layer, composed of fat cells and a 
atin anions as an insulating layer for the retention of body 
i animals whose temperature is always higher than the water 
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from panting. It has been suggested, however, that the flippers, 
dorsal fin (when present) and flukes, being without blubber, act 
as radiators and that a system of arteries, each surrounded by a 
meshwork of veins, acts in combination as a counter-current heat 
regulating arrangement, conserving the body heat when the whale 
is inactive and dissipating it from the surface of the appendages 
when vigorous muscular action tends to make the body tempera- 
ture increase. In addition to its insulating function the blubber 
serves also as a food reserve in which fat accumulates when the 
whales are actively feeding and from which it is withdrawn when 
food is scarce. 

Feeding Adaptations and Food.—The digestive tract and 
the feeding apparatus show several special features associated with 
feeding habits. Food enters the large gape and passes unchewed 
through the esophagus and into a specialized several-chambered 
stomach (fig. 7). This specialization of the stomach is related to 
the simplification of dentition, which requires that the food, swal- 
lowed whole, undergo prolonged digestion in the various chambers. 
On analogy with the dentition and food of the crabeater seal 
the serrate-edged teeth of even the earliest of the archaeocetes may 
be said to be adapted for dealing with gregariously occurring 
macroplanktonic species such as the shrimplike crustaceans known 
as krill, or even smaller fishes, rather than for'a carnivorous diet of 
larger animals. In those cetaceans that are carnivorous (in the 
generally accepted sense), the teeth are simple, uniform, peglike 
and single rooted, and frequently exceed the primitive mammalian 
number, with the top teeth interdigitating, when the mouth. is 
closed, with those of the lower jaw. The teeth are used for seizing 
prey, which is not chewed before being swallowed. 

Generally, dolphins and porpoises eat fishes, but the common 
dolphin at least also adds cuttlefish to a diet that includes herring 
and pilchards, Some of the larger delphinids, for example the 
false killer, the pilot whale and Risso's dolphin, feed either ex- 
clusively or predominantly on cuttlefish. The last-named dolphin 
has teeth reduced to two to six on each side of the lower jaw and 
none in the upper. This reduction of teeth in association with 
a cuttlefish diet is even more emphasized in the bottle-nosed and 
beaked whales whose slender jaws bear a pair (at most two pairs) 
of functional teeth in the mandible and none in the upper jaw 
(except in Tasmacetus). The sperm whale, in which functional 
teeth are restricted to the lower jaw (fig. 9), eats large squids al- 
most exclusively, but fishes may also be taken, The killer is excep- 
tional in eating marine mammals (dolphins, porpoises and seals) 
and aquatic birds such as penguins in addition to salmon, sharks 
and other large fishes, but squid are also taken. The baleen 
whales are plankton feeders, including in their diet. crustaceans 
such as krill (euphausians), copepods (Calanus finmarchicus) and 
fishes such as herring, sardines and capelin (fig, 10), The nourish- 
ment of these great whales is dependent on the swarming habit of 
the food animals involved. 

Ambergris, a waxlike concretion formed in the intestine or 
stomach of the sperm whale, is a valuable substance used in the 
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FIG. 10.—FIN WHALE SWALLOWING KRILL, ONE OF WHICH IS SHOWN IN THE 
INSET (ABOVE) 


manufacture of perfumes. It isa debated point whether ambergris 
is a normal or pathological product and whether it is released 
during life or after death. Some believe that squid beaks cause 
an inflammation of the intestinal tract and stimulate the forma- 
tion of ambergris. 

Sense Organs.—Smell—The sense of smell is almost or al- 
together lacking. The baleen whales still retain a reduced olfac- 
tory organ with a nerve supply from the olfactory lobes of the 
brain passing through a recognizably sievelike cribriform plate; 
but in the odontocetes the olfactory lobes have atrophied, the 
cribriform exit from the skull has been shut off by an over- 
growth of the ethmoidal bone and the olfactory organ has disap- 


peared. 

Sight.—The lens of the eye is modified to accommodate vision 
to aquatic conditions: the sclerotic capsule is enormously thick- 
ened; the optic nerve is ensheathed in thick connective tissue and 
a network of blood vessels; the conjunctiva is composed of horny 
epithelium; and the lachrimal glands produce a waxy, not watery, 
exudation. The anterior chamber of the eye has provision for a 
rapid inflow and outflow of the liquid it contains, and both aqueous 
and vitreous humour have a diminished freezing point. The 
muscles of the eye are functional and of conventional number and 
disposition. 

Hearing.—The sense of hearing is without question the dominant 
long-range perceptor, cetaceans depending principally on their 
ears for awareness of their surroundings. The reception of sounds 
is by a system of hearing comparable with that used by terrestrial 
mammals, but with modifications of the structural components 
needed for receiving and transmitting water-borne instead of air- 
borne sounds. 

The external aperture of the ear is minute in toothed ceta- 
ceans and inconspicuous in even the largest whales. There is 
no external ear flap (pinna). The cartilages that normally support 
the pinna are withdrawn under, the skin and blubber but still 
provide insertions for functional "external" ear muscles re- 
quired for adjustment of tension of the ear tube, which the car- 
tilages partially surround. The ear tube is a duct openly extending 
to the eardrum in the odontocetes; in the baleen whales it is at 
first open but deep in the blubber the space is obliterated and it 
passes some way toward the eardrum as a solid cord. Nearer to 
the beginning of the middle ear the diameter of the passage in- 
creases and the tube is filled internally with a solid laminated mass 
of desquamated epithelium (flaked skin) and wax. The number of 
laminations of the ear plug is a guide to the age of the baleen 
whale. The ear plug fits like a dunce’s cap over the grossly en- 

larged flaccid membrane of the eardrum. In the toothed ceta- 
ceans the flaccid membrane is of approximately normal propor- 
tions. The fibrous part of the tympanic membrane is ligamentous, 
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not membranous, in structure. It is attached at its inner end ty 
the tip of the “handle” of the malleus. The latter is fyseq by 
channel-girder-shaped processus gracilis to the edge of the tym, 
panic bulla, a process to which it gives support along one edge (the 
sigmoid process). Incus, stapes and cochlea are of Conventio] 
mammalian form. 

The form of the tympanic ligament, the mode of its attachment 
to the malleus and the anchoring of the malleus to adjacent bone 
provide the means for vibrations transmitted along the ligament 
to be converted into greatly amplified, rotational, molar vibrations 
of the head of the malleus. The amplification is such that it makes 
good the difference between the displacement amplitude of sounds 
in water and in air (1:60). Similarly, by the ratio of the area of 
the foot of the stapes to that of the distal end of the tympani 
ligament and the leverage of the ossicles, there is compensation 
for the loss in power due to the ossicular leverage, so that the 
vibrations presented by the foot of the stapes at the oval window 
are in all ways comparable with those received by the cochlea 
of a terrestrial mammal. By a system of foam-filled air sacs er 
tending from the middle ear, the hearing mechanism of cetaceans 
is acoustically isolated from the effects of sound vibrations er 
traneous to those transmitted along the meatus. The air sacs als 
perform the function of maintaining a constant balance between 
external hydrostatic pressure and middle-ear gaseous pressure by 
a reciprocal adjustment of the amount of blood in the vessels 
lining the sacs to the varying hydrostatic, pressure-dominatel 
volume of the air-sac spaces. The foam in the middle-ear sacs, 
while compressible in response to ambient pressure variations 
still maintains its gaseous content and, therefore, also the sount: 
isolating function of the air sacs, at whatsoever depth the cete- 
cean happens to be, 

The range of sounds perceived is much greater in cetaceans thn 
in terrestrial mammals, with an upper limit of about 120 ke, (the 
human upper threshold lies between 15 and 30 kc.). 

Sound Production.—Cetaceans emit a considerable range af 
sounds, from low “creaking gate" noises to high-pitched whistles, 
which can be related to various activities such as feeding, breed: 
ing, aggressive display and communication. The dolphin cal 
starts emitting high-pitched whistles as soon as it is born. 
some of the sounds emitted are used in echo-location has bet 
proved, and it has been shown that bottle-nosed dolphins 6? 
range in, from a distance, on a comparatively small target 0 
circumstances under which hearing is the only sensory mi 
available for detection. The animal picks up its target by 
transmission and reception of an intermittent pulse with om 
recurrence frequency, much as the bat locates its food and avol 
obstructions while in flight in the dark. The dolphin may 
said to obtain an assessment of its environment predominantly’ 
auditory impressions, for many of them live in turbid ary. 
or river water, while some of the bigger cetaceans deste. 
depths of extreme light attenuation, conditions in which visio 
of, at most, extremely limited use. rious 

Breeding and Reproduction.—Most whales are LU. 
during certain times; for example, during migration OF fayl 
breeding season schools numbering several hundred indivi d 
may be seen. Smaller groups are referred to as pods iu 
Whales are often found alone as well. The Cetacea Sol 
respects mammalian in reproduction. Fetal life generally adi 
to about a year, but in the humpback whale it is 11 monti ally g 
the sperm whale 15 months. The larger cetaceans are usua ri 
ually mature in their fifth to sixth year and produce ye 
alternate years. 

Many of the smaller cetaceans give indicatio 
and pairing are accomplished in the early summer; an ide pet! 
in the bigger whales these activities may occur over 4 "b m 
of months, there are nevertheless indications, so far a P A 
at any rate is concerned, of a period of maximum a there * 
single calf is normally produced, but twins occur, ant go 
fetal evidence of occasional larger numbers. The S it 
newly born calf is large in relation to that of the Pi 2 ft I 
example, in the common porpoise the calf is just over "mi 
at birth from a parent of about 53 ft. There is a recor 
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wement of 243 ft. for a full-term fetus of a blue whale from a 
parent 93 ft. long. ; 

Growth is fairly rapid; a sperm whale calf, for example, may 
double its length in the first year and may attain adult size in two 
or three years. The average life span is about half that of a 
human being. ^ t 

The calf is delivered in the water and is able to swim as soon 
asitis born (fig.11). It is suckled for a period of several months, 
yp to one year in humpbacks. keeping close to the mother until 


A COURTESY OF MIAM) SEAQUARIUM 
FIG. 11. —BOTTLE-NOSED DOLPHIN GIVING BIRTH 


Weaning time, Suckling is accomplished as in other mammals, but 
with the provision for doing so under water. Milk secreted by the 
mammary gland flows through large channels and collects in the 
lacteal duct. The mammary gland lies between superficial skin 
muscles and deeper body muscles, which, by their contraction, 
force the milk out of the lacteal duct and through the nipple. 
Suckling can thus be accomplished speedily. The tongue of the 
calf is provided with a muscular ridge along each side of its upper 
Surface with an intervening longitudinal depression that widens out 
into a basin behind the tip of the tongue. When the tongue is 
applied to the palate a tubular passage is formed so that, when 
the calf grasps in its mouth the everted nipple of its parent, the 
milk, free of any surrounding sea water, can be swallowed. 
Migrations, The principal movements of many whales are 
argely connected with feeding and reproduction. For example, 
* large baleen whales are found in the high latitudes of the 
E and Antarctic during the summer, when they become fat 
m the food they eat. Correspondingly, in the winter they dis- 
a iS the warmer subtropical waters where pairing takes place 
Of th ere the young are born. Some of the migratory movements 
hale prales as, for example, those of the Californian gray 
A s ong the west coast of America and of the humpback along 
an ast of New Zealand, on their journeys to and from the 
tctic—are predictable within fairly narrow time limits. 
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The $ 
following taxonomic scheme is one of several in general use : 


uborder Archaeoceti i 
M ti (ex 
amily Basilosadriine Ws 
i Dorudontidae 
Su rotocetidae 
ug Mysticeti, baleen or whalebone whales 
muy Eschrichtidae, gray whale 
$ Balaenidae, right whales 
Su alaenopteridae, rorquals, etc. 
Pi, Odontoceti, toothed whales 
nly Ziphiidae, beaked or bottle-nosed whales 
»' . Physeteridae, sperm whales 
E Monodontidae, narwhal, etc. 
Subt Platanistidae, river dolphins 
‘amily Platanistinae 
Stenodelphininae 


» = 
Iniinae 


Family Phocaenidae, porpoises 
^... Delphinidae, dolphins, etc. 
Subíamily Orcinae 
n Lissodelphinae 
" Cephalorhynchinae 
rx Delphininae 
Family Stenidae 


Suborder AmcHarocETrL— The Basilosauridae, Dorudontidae 
and Protocetidae, of the Eocene and Oligocene periods constitute 
this group. The Archaeoceti are believed by some to be derived 
from the Creodonta, primitive fossil members of the Carnivora; 
but W. K. Gregory thinks that they may have descended from 
Insectivora of the kind represented by Pantolestes. G. G. Simp- 
son's opinion, the creodont hypothesis already mentioned, should 
be borne in mind however, so that the lack of differentiation com- 
mon to the eutherian ancestral stock is not itself taken as an indica- 
tion of affinity between one and another existing order. The skull 
characters of the archaeocetes are intermediate between those of 
their supposed ancestors and those of recent Cetacea in the posi- 
tion of the nostrils; the relations of the maxillae; and the dentition, 
which consists of three incisors, one canine, four premolars and 
two to three molars on either side of each jaw. The first four or 
five teeth are conical and single rooted; the other teeth are double 
rooted with serrated crowns. A milk dentition is found. 

The teeth of the recent Cetacea are not differentiated into in- 
cisors, canines and molars. Whether the dentition of the odonto- 
cetes represents the milk or permanent series is debatable. The 
Squalodontidae (Oligocene to Pliocene), included in the Odonto- 
ceti, are believed to have descended from the archaeocetes and to 
have given rise to some at least of the recent toothed whales. The 
origin of the Mysticeti is uncertain but it may be a pointer to an 
odontocete ancestry that their fetal teeth are, in each tooth row, 
greatly in excess of the number conyentional in primitive mam- 
mals. 

Suborder Mysticet1.—Baleen or whalebone whales. Baleen 
present. Teeth lacking in the adult; numerous and vestigial in 
the embryo. Lower jaw large, the paired mandibles bowed out- 
ward and loosely united in front. Blowholes, two posteriorly 
divergent longitudinal slits. Skull symmetrical; the nasal bones 
relatively well developed; posterior extension of maxillae below 
the supraorbital processes of the frontals. First pair of ribs alone 
joining the sternum, which consists of one piece. The females are 
slightly larger than the males (some of the whales described be- 
low are compared with the size of an elephant in fig. 12). 

Family Eschrichtidae.—E£schrichtius glaucus, the Californian 
or Pacific gray whale (45 ft.). Head small, less than one quarter 
the total length. No dorsal fin; flippers four-fingered. Hairs are 
scattered over entire head and lower jaw. Baleen blades are 
short and relatively few (138-174 in a "side"). Neck vertebrae 
not fused. Pelvis large. Ventral grooving of the skin in the 
throat region restricted to two or three in number. The gray 
whale prefers shallow water, swimming even in the surf, and occurs 
in the North Pacific, from California to the Arctic ocean, and off 
Japan and Korea. 

Family Balaenidae.—Right whales, Skull much arched. 
Baleen long, narrow and flexible. No ventral grooves. Neck 
vertebrae fused. 

Caperea marginate, pigmy right whale (20 ft.). Zygomatic and 
supraorbital processes less extended than in other representatives 
of the family; rostrum less arched; head smaller (one-fifth total 
length). Contrastingly specialized in relation to its relatives in 
having dorsal fin and only’ four digits in each flipper. Baleen 
typically right whale shape, about 230 plates in each “side.” It 
is known from New Zealand, Austria and South America. 

Balaena, Dorsal fin wanting; flippers broad, with five fingers. 
Head one-quarter to one-third total length. 

Balaena mysticetus, Greenland right whale or bowhead whale 
(60 ft.). Head enormous, nearly one-third total length. Rostrum 
greatly arched to accommodate baleen plates having an average 
length of 10-11 ft., about 300 plates in each “side.” Body colour 
predominantly black or dark gray, but the white chin and front 
portion of lower jaw are diagnostic (sometimes the tip of the 
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FIG. 12.—COMPARISON OF SIZE OF THE LARGER WHALES, REPRODUCED TO SAME SCALE AS AFRICAN ELEPHANT 
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upper jaw and associated baleen is white); black may shade into 
gray in vicinity of eye and of axillary region. Arctic, circumpolar 
and formerly abundant off Spitzbergen, both sides of Greenland 
and North Pacific to Beaufort sea. w 

Balaena glacialis, the Biscayan or North Atlantic right whale 
(maximum 60 ft.), Head less arched. Baleen shorter than in 
Greenland right whale and lower lip shape different. No constant 
white patch at tip of lower jaw; generally black all over but ir- 
regularly distributed white patches occasionally on the under sur- 
face of the body. Formerly common in the Bay of Biscay, and 
along the eastern coast of the United States and in Icelandic, Nor- 
wegian and British waters, its northern range coinciding nearly 
with the southern limit of the Greenland whale; but, like other 
right whales, it avoids the tropics. 

Balaena australis, the southern right whale, not conclusively 

. distinguishable from B. glacialis. Occurs in southern waters off 
Australia, New Zealand, Kerguelen, South Georgia, South Shet- 
lands, Gough Island, Tristan da Cunha and South Africa. B. 
japonica, frequenting seas off Japan, Like B. australis, this is not 
certainly a distinct species. : 

Family Balaenopteridae.—Rorquals and the humpback. 
Rostrum much less arched and broader than in Balaenidae. Baleen 
blades shorter, broader and less flexible. Dorsal fin present. Skin 
covering throat has numerous conspicuous longitudinal grooves; 
flippers narrow. Neck vertebrae free. 

Balaenoptera, rorquals, Body relatively slender. 
well marked; flippers small, narrow and pointed, 

Balaenoptera musculus, blue whale or Sibbald’s rorqual (maxi- 
mum 100 ft.) is the largest of all animals, Dark slate-blue colour 
predominating over whole body, including both surfaces of the 
tail flukes, but lighter flecking may be widely distributed. Cosmo- 
politan, on the assumption that (as in others of the family) the 
northern and southern races belong to the same species, from 
polar to temperate seas, occasionally reaching equator. Food, 
chiefly krill (euphausians). 

Balaenoptera physalus, fin whale, finner, common rorqual or 
razorback (maximum about 80 ft. in south). Dark above, pure 
white below, including the lower surface of the tail flukes and 
inner side of flippers. Right lower jaw white externally, left 
pigmented externally, with reverse arrangement inside mouth. 
Baleen blades anterior third of right side of mouth white, re- 
mainder on right and the left sides blue-gray with streaks of white 
and yellow; all baleen fringes white. Cosmopolitan in distribution 
with (as in others of the family) seasonal migrations from lower 
to higher latitudes and vice versa. es 

Balaenoptera borealis, Sei whale or Rudolphi's rorqual -(maxi- 
mum about 60 ft.). Bluish-black back, belly and tail; white area 
from chin to varying distance along belly but never to tail; lower 
surface of tail flukes dark. Baleen black, with white, silky, curling 
fringes, fine in texture. Food, euphausians, sardines and the cope- 
pod Calanus. 

Balaenoptera acutorostrata, lesser rorqual, minke whale or 
piked whale (maximum 33 ft.). Coloration much as in the fin 
whale but lacking asymmetrical feature _A conspicuous white 
area on the outer side of the flipper. Baleen and its fringes uni- 
formly yellowish white. Food, largely fishes including herring, 
cod, capelin and planktonic crustaceans. Temperate and polar 
latitudes of both hemispheres, including British and North Amer- 
ican coasts, 5 ! 4 

B. bonaerensis and B. huttoni, the former from Buenos Aires, 
the latter from New Zealand. Together with a small number of 
specimens from the Antarctic, these forms are uncertainly spe- 
cifically different from B. acutorostrata, but flipper colour and 
baleen colour suggest a distinction. od 

Balaenoptera brydei, Bryde's whale. Comparable in size and in 
many other features with Sei whale. Differing from the latter 
principally in the quality ot the baleen, the fringes of which are 
coarser in texture and the individual bristles larger, thicker and 

stiffer; average length of blades is less than for Sei whale. Food, 

chiefly fishes including herring and mackerel. South and west 

Africa, West Indies. 

Megaptera novaeangliae, humpback (maximum about 50 ft.). 


Dorsal fin 


„on their anterior edge. Head likewise distinctively knobby, F 
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Body thick, Dorsal fin ill-defined; flippers enormously Jo 
nearly one-third body length. Colour black and white in ve 
proportion and distribution. Baleen and its fringes black, py 
pers sometimes pure white and always characteristically kno} 


krill and small fishes. Cosmopolitan; migratory between higher 
and lower latitudes, tending to use inshore waters in the neigh- 
bourhood of land masses. 

Suborder OpoNTocETL— Toothed whales. Teeth present 
throughout life. No baleen. Lower jaw more or less triangul 
in outline, the front part often narrow, the two halves firmly united 
in the adult. Blowhole single. Skull asymmetrical; nasals re. 
duced; maxillae squamous above the supraorbital processes of 
frontals. Several pairs of ribs joining the sternum, which consists 
of several elements in the young, fusing to form a single bone only 
in the adult. Many of the smaller toothed whales are depicted in 
fig. 13. | 

Family Ziphiidae.—Bottle-nosed or beaked whales, Func 
tional teeth greatly reduced in number, one to two pairs in lower 
jaw (except Tasmacetus, see below) ; vestigial teeth not uncommon 
in either jaw. A pair of longitudinal grooves in the throat region 
Dorsal fin at beginning of posterior third of body length; tail not 
notched at the middle of the posterior margin; flippers small 
Food, cuttlefish. The rostrum becomes consolidated into a dene 
bony mass in Ziphius and Mesoplodon and fragments of these have 
been found in British Late Tertiary deposits, in Western Australia 
and from the sea bottom off South Africa. 

Berardius has two pairs of laterally flattened large teeth at the 
front end of the lower jaw. B. bairdi (40 ft.), occurring in the 
North Pacific, is the largest existing ziphioid. B. armuxi (about 0 
ft.), found off New Zealand and Argentina, is not uncommon in 
Antarctic waters. 4 

Ziphius- cavirostris, Cuvier's whale (26 ft.) has one pair d 
teeth at the tip of the lower jaw, concealed in the gum in the 
female and pyriform, or pear-shaped, and. prominent in the malt 
Cosmopolitan and not infrequently stranded on the British coast. 

Hyperoodon. ampullatus, bottle-nosed whale (male 30 ft, fe 
male about 24 ft.). Teeth small, one pair (occasionally a secon 
smaller pair behind the first) at the tip of the lower jaw, ali 
in both sexes, remaining concealed till a late period, but pieron 
the gum, at least in old males, A large bony boss, increasing spe 
tacularly in massiveness with age, on each maxilla, prod 
progressive alteration of the forehead, which becomes en 
and gibbous. Common in the North Atlantic and frequent 
stranded on the British coasts, but rare in the eastern ni 
States. foun 

Hyperoodon planifrons, the southern bottle-nosed whale, {0 
off Australia, New Zealand, Argentina, Falkland Islands and jr 
Shetland Isles, is distinguished from H. ampullatus by its le 
development of maxillary crests. ally 

Mesoplodon.—Teeth, one pair, smaller in females and usi 
remaining beneath the gum, according to species variously 
at the jaw tip or near the angle of the mouth. tt 

Mesoplodon mirus, True’s beaked whale; of rare ce 
Two teeth at the extreme tip of the lower jaw, inserted Qui 
forward, robust and characteristically laterally flattened i 
male. "me 
Mesoplodon bidens, Sowerby's whale (15 ft.) has n k 
teeth set at about a third of the length of the lower JaW eof 
front end; teeth are laterally flattened, hidden in fhe p 
female but exposed as short, triangular prominences 1n eri, 
Those of the males of M. densirostris, M. ms ! pi 
bowdoini and. M. ginkgodeus are similarly situal rin 
greatly enlarged, In M. layardi of South Africa, AUStt, 
‘New Zealand, the teeth curve over the beak, nearly n 
preventing the mouth being opened to more than a $ 
Mesoplodon species are oceanic and mostly very ” 
known, «or ched I 
Tasmacetus shepherdi, Oliver’s beaked whale, distingue in at 
all other living ziphioids by having 19 functional tee E vih! 
upper jaw row and 26 similar teeth in lower jaw 10W: 
pair of larger bulbous teeth at the tip. New Zealand. 


family Physeteridae.—Sperm whales. Teeth numerous in 
pwer jaw; vestigial or absent in upper jaw in recent forms. 
Mandibular symphysis long. 

Physeter catodon, sperm whale, cachalot; male up to 63 ft., 
female to 35 ft. Head about one-third the total length; snout 
missive, truncated and extended beyond the narrow ventrally situ- 
ited mouth, Lower teeth 20-26 on each side, of great size, up to 
gin, in length, conical ; vestigial upper teeth much smaller, variable 
in number. The single aperture of the blowhole on left side of 
head near the front end. Dorsal fin a low hump succeeded tailward 
bya further series of diminishing size. Colour dark gray or 
brownish E me ge ^. sides Ers silvery gray, some- 
times white belly, variable. e sperm whale occurs in all tropical 
waters but stragglers, nearly always old males, reach both re 
gas, Polygamous. The spermaceti organ, occupying much of the 
snout, e of ah "case" E m toa ton or more of 
der, colourless oil. e sperm whale can dive to great depths in 
search of its main food, cuttlefish, although fishes are atic wate 
Produces ambergris. 

Kogia breviceps, pigmy sperm whale (about 10 ft.) resembles 
Physeter in general characters, but head length only about one- 
sith total length. Flippers tapering not rounded; dorsal fin well 
defined and falcate (curved). Blowhole an asymmetrically situ- 
‘ated single air passage. Lower teeth 9-14 in each row, long, slender 
and curved. 

Family Monodontidae.—No dorsal fin. Neck vertebrae free. 
Een € bluntly rounded distally. Partial lateral bony 

ina of pterygoid. 
= Monodon monoceros, narwhal (maximum about 15 ft.). Colour 

varying with age from bluish gray when young to gray-white with 
darker mottling when adult. Teeth unlike those of any other ani- 
mal, reduced except for concealed vestiges, to a single pair. In 
the female these are concealed in deep sockets in the rostrum, the 
left one only exceptionally erupting; in the male the right tooth 
Training similarly concealed but the left growing out as a straight, 
siraly marked tusk up to 9 ft. 43 in. long (occasionally both 
keth equally developed). Long, low ridge in situation of dorsal 
fn, Food, mainly cuttlefish but also fishes and crustaceans. Arc- 
lic rarely reaching Britain. 

Delphinapterus leucas, white whale, beluga (18 ft.). Colour 

tk gray in juvenile, pure white in adult, Teeth 8-10 in each 
E Upper and lower jaws. Dermis of skin more developed 
3n Usual (used as “porpoise hide"). Food, fish of considerable 
ze, Cuttlefish and crustaceans, Gregarious. Arctic and circum- 
R5 teaching the St. Lawrence river and (rarely) the British 


Family Platanistidae.—River dolphins. Skull less com- 
| qn from front to back than in delphinoids. Neck vertebrae 
vel dey Eight pairs of double-headed ribs usual. Breastbone 
| eveloped. Flippers short and broad. Sight reduced or lack- 
E and lower jaw very long and slender; mandibular 
Sus extremely long. : 
ad Platanistinae.—Lateral lamina of pterygoid entire. 
Do nista gangetica, gangetic dolphin, susu (maximum 8 ft.). 
bony, ER very low ridge, Blowhole a longitudinal slit. Large 
dither me lary crests at the base of the rostrum, Teeth 30 on 
Sie of each jaw. Food, mud-frequenting fishes and crusta- 
vers Ganges, Indus and Brahmaputra, to far up stream. 
ily Stenodelphinae—Lateral lamina of pterygoid fen- 
orsal fin well developed. 


St Ed 
tion ig his blainvillei, La Plata dolphin (5 ft.). Beak attenua- 


s, 
Subfam 


Blowhole -o Teeth 50-60 in each row of upper and lower jaws. 
| Mata Ha oes only 3-4 pairs of double-headed ribs. La 


Subfam poss 9 
ee ily Iniinae —Lateral lamina of pterygoid absent. Inia 
inder bie Amazonian dolphin (8 ft.). Teeth 26-30 in each row, 
feed haj es with distinct internal heel, Beak with numerous scat- 
ttia d Blowhole crescentic, tranverse. Dorsal fin long, low, 
N, ere broad and cumbersome. Amazon river to 1,500 
li ea. 

| n vexillifer, Chinese river dolphin (8 ft.). Grayish or 
| Y on the back, white on the belly. Rostrum curving up- 


L 
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oe Teeth 33-36 in each row. Blowhole asymmetrical to the 
eft side. Food, fresh-water fishes, Tung-T'ing lake, about 600 
mi. from the mouth of the Yangtze river. 

Family Phocaenidae—Porpoises, Head with rostrum (seë 
fig. 14), Dorsal fin, when present, triangular. Teeth with ex- 
panded spade-shaped crown. Tail notched posteriorly. 

Phocaena phocaena, common porpoise (6 ft.). Black above, 
white below. Dorsal fin often with small tubercles on front edge. 
Male reproductive opening usually far forward. Teeth 22-26. 
Food, mainly fishes, but also crustaceans and cuttlefishes. Coastal 
and estuarine. Widely distributed in European waters, and off 
West Africa to Dakar. 

Phocaena spinipinnis, Burmeister's porpoise; and P. dioptrica, 
spectacled porpoise. South American, the range of the latter to 
South Georgia. P. spinipinnis colour entirely black. Teeth 16-17 
in each row. P. dioptrica back black; belly and both surfaces of 
tail white; eye encircled by white. Teeth 19-21 in each row. 

Phocaenoides, with species in North Pacific P. truei and P. dalli. 
Vertebrae numerous, 95-98 as compared with 64-67 in Phocaena 
phocaena. 

Neomeris phocaenoides, finless black porpoise or Indian porpoise 
(maximum 4 ft. 6 in.). Black or dark brown. Without dorsal fin. 
Narrow longitudinal, depressed, finely tuberculated area mid- 
dorsally. Food, fishes, prawns and cuttlefish. India and Japan, 
marine and Yangtze river to beyond the Tung-T'ing lake. 

Family Delphinidae.—Dolphins and whale-named dolphins. 
Head profiles of some dolphins are shown in fig. 14. 

Subfamily Orcinae.—No well-defined beak. Forehead globose 
or gibbous. Dorsal fin present; flippers tapering (except Orcinus). 
Tail notched posteriorly. 

Pseudorca crassidens, false killer (19 ft.). Teeth 8-10, massive, 
round in cross section. Completely black. Sporadic mass strand- 
ings in various places from Tasmania to Kiel. 

Orcinus orca, killer, grampus (male 30 ft., female 16 ft.). Dor- 
sal fin falcate and large in female and in young of both sexes, 
prominent and triangular to 54 ft. in older 
male. Colour, distinctive black and white, 
sharply defined; a conspicuous white patch 
above and behind the eye; a grayish “‘sad- 
dle" behind the dorsal fin. Flippers 
rounded and like dorsal fin and tail flukes, 
increasing disproportionately in the male 
with age. Teeth massive, pointed, with 
transversely oval cross section, 10-12 in 
each row. Food, fishes, marine birds and 
mammals including even the big whales; 
extremely voracious. Cosmopolitan; not 
uncommon in British and American waters. 

Orcaella brevirostris, Irawadi dolphin 
(74 ft.), Forehead prominent. Dorsal fin 
low. Teeth 12-19 in each row, small. Col- 
our, slate blue. Irrawaddy river, Burma to 
900 mi. from the sea, Bay of Bengal, off 
Singapore and Borneo. 

Globicephala, pilot or caa'ing whale, 
blackfish (maximum 28 ft.). Forehead 
greatly swollen and prominent. Flippers 
long and narrow. Teeth 7-11, large at 
front end of the jaws. Highly gregarious 
to more than 1,000ina school, G. melaena, 

northern seas. Black except for restricted 
D P nat white throat patch and light belly colour. 
CEANS Commercialy hunted in Faeroe Islands 

and, formerly, Shetland Islands. Southern 
ocean, G. edwardii doubtfully distinct. A tropical species, G. 
macrorhyncha, Atlantic and Indian oceans, with no white patch; 
flippers shorter; and head more globose than in G. melaena. 

Feresa, pigmy. killer (74 ft.). F.attenuata. Rounded forehead, 
less prominent than in Globicephala. Teeth 10-13 in each row. 
Flippers moderate, falcate. Colour, dark gray except for white 
lips and vent. Only four specimens known. Japanese seas, 


Senegal. 
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Subfamily Lissodelphinae.—Right whale dolphins. No dorsal 
fin 


Lissodelphis peroni, southern right whale dolphin (6 ft.). Strik- 
ingly black and white, black of back not extending to snout, tail 
or flippers. Teeth small, pointed, 43-44 in each row. Southern 
seas. 

L. borealis, North Pacific. More generally pigmented but with 
white ventral area. 

Subfamily Cephalorkynchinae.—Small porpoiselike dolphins. 
Beak ill defined. Teeth 25-31 in each row, conspicuously marked, 

Cephalorhynchus commersoni, Commerson’s dolphin or piebald 
porpoise, coloured as latter name, C. heavisidei, C..hectori, C. 
albiventris, like Commerson's; all are southern forms. 

Subfamily Delphininae.—Lagenorhynchus. Beak» short, plow- 
sharelike, Dorsal fin prominent. Vertebrae very numerous, 
73-92. Usually oblique light areas on sides. ZL. albirostris (9-10 
ft.), white-beaked dolphin; teeth 22-25, diameter 7 mm. L. acutus, 
white-sided dolphin (9 ft.); teeth 30-34, diameter 4 mm., North 
Atlantic species, coasts of northern Europe and eastern United 
States. L. obliquidens, like L. albirostris, North Pacific to Cali- 
fornia, L. cruciger, in general form like L. acutus, South Pacific. 
L. obscurus, the dusky dolphin; and L. australis, Southern ocean. 
L. electra, probably cosmopolitan. 

Lagenodolphis hosei, form intermediate between Lagenorhyn- 
chus and Delphinus, known only from skeleton. Off Borneo. 

Grampus griseus, Risso's dolphin (13 ft.). Grayish, lighter be- 
low. Beak lacking. Forehead prominent. Flippers long. Teeth 
usually absent in upper jaw; lower teeth 2—7 confined to front end 
of jaw, diameter to 14 mm. Apparently cosmopolitan; not un- 
common in British waters. Food, cuttlefish. 

Tursiops truncatus, bottle-nosed dolphin. Beak well defined, 
2-3 in. long. Teeth 20-22 in each row, in both jaws, diameter 
9 mm. Dark brownish on back, belly white. Back fin prominent, 
falcate. Common in British seas and off the eastern United States. 
T. gilli, a closely related North Pacific form. T. adwncus, more 
heavily pigmented, tropical Indian and South Pacific; smaller than 
T. gilli, may be distinct. Stenella, with many species, often 
spotted or with distinctive dark narrow flank line, is oceanic. Beak 
4—5 in. long, separated from rest of head by a distinct groove. 
General body shape and size as in Delphinus, but palate of skull 
not grooved. 

Delphinus delphis, common dolphin (8 ft.). Beak, as in Stenella, 
with similar well-defined groove. Mainly black dorsally, white 
ventrally, but with overlapping, waved, longitudinal streaks of 
white, brown, yellow or gray on sides. Palate of skull with two 
deep longitudinal grooves. Teeth 40-50 in each row. Cosmopoli- 
tan; common in Atlantic and Mediterranean; one of the com- 
monest British species. 

Family Stenidae.—This family includes Steno, Sousa and 
Sotalia, long snouted dolphins of doubtful affinities inhabiting 
tropical waters, oceanic, estuarine and fluviatile. 

See also references under “Whale” in the Index. 
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^ WHALING. Whales have long been hunted for 
or both, In Europe, in the Middle Ages and earlier, 
vided food, whereas between the 17th and 19th cen 
was important for lighting and soapmaking. There 
«demand for whalebone. In the 20th century the emp 
again on food, for most whale oil is converted into 
1964 the ‘annual world whale-oil production was ab 
tons, rather less in weight than one-third of the butter) 
The oil production, together with about 300,000 
products for food or fertilizers, came from a world 
63,000 whales taken by about 360 whale catchers o 
more than 20 factory ships and about 40 shore statio 
all the factory ships operated in the Antarctic, whic 
the major field, accounting for 60% of the world 
but most of the shore stations were outside the Antarcti 
along the coasts of temperate, tropical, and Arctic seas, 
highly mechanized industry is also worldwide in operat 
methods and scale have such potential for destruction of 
stocks that the industry is regulated by international agree 

Early Whaling.—It is likely that Stone Age man hun 
smaller whales and dolphins. Certainly the Eskimos at 
American Indians whaled from ancient times with weapons 
and horn, flint, and slate; one Alaskan whale-hunting sett 
dated back to A.D. 100 or 200. In Europe, the cradle of. 
as it subsequently developed, the earliest records concern? 
and Flanders in the 9th century, but the first important 
ment was the enterprise conducted by French and Spanish 
from the shores of the Bay of Biscay. Begun about the 
century, this hunt for the Biscayan or North Atlantic righ 
flourished in late medieval times, was in decline by the 
century, and died out in the 18th. Meanwhile, by 1400, § 
the Basques were pioneering the whaling voyage. 
harbours and watchtowers of the shore fishery, they 
that eventually followed the Biscayan whale to Newfo 
the Gulf of St. Lawrence, and, in the 16th century, 
where they found Icelanders and Norwegians already: 
the business. By 1700, however, the Biscayan whale in.t 
North Atlantic was a much depleted species. But som 
their far northern voyages the Basques fell in with the.'G 
or Arctic right whale, which was more massive than the 
whale and had thicker blubber and longer whalebone. 

The Greenland whale came to support a new enterpr 
northern whale fishery, which continued for three centum 
1611 when the Muscovy Company sent Thomas Edge v 
“Mary Margaret" and the “Elizabeth” of London on 
Spitsbergen whaling voyage. The Basque whalemen 
engaged in the north under foreign flags, for they. 
sought after as harpooners and expert flensers (blubber 
by the British, German, French, and especially Dutch v 
came to exploit the Greenland fishery. ' 

At first whales were killed in the Spitsbergen 5b 
blübber flensed from them was boiled out in coppers 
on the beach; the populous Dutch seasonal settlem 
Smeerenburg (Blubbertown) belonged to this period. 
ing, however, declined after 1635, and the ships began 
along the ice between Spitsbergen and Greenland and 
Strait; they flensed the whales at sea and casked the. 
“trying-out” (rendering) at home. After 1840 this Ic 
turn began to decline. The last phase belonged to t 
steam and sail whalers, and these sailed as much fo 
whalebone (in great demand for use as stays in corsets) 
oil. The last Dundee whaler came home “clean” in 19! 
Pacific, north of Bering Strait and in the Okhotsk Sea, 
right whale had a last stronghold which was breached by 
whalers after 1843; they called this whale the "bow 
bowhead fishery was prosecuted so vigorously that it Wi 
by 1908. D. 
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MY COURTESY OF THE NATIONAL INSTITUTE OF OCEANOGRAPHY; PHOTOGRAPH, ROBERT CLARKE 


SHOOTING A BLUE WHALE FROM A MODERN WHALE CATCHER IN THE ANT- 
ARCTIC. THE GUN FIRES A 6-FT. HARPOON, WHICH WEIGHS ABOUT 160 LB. 


AND HAS FOUR BARBS PLUS A GRENADE HEAD, THE GRENADE, FILLED WITH 
BLACK POWDER, IS EXPLODED INSIDE THE WHALE BY A TIME FUSE 


Turning again to the Atlantic right whale, a fishery on the 
western side of the North Atlantic was started by New England 
settlers before 1645. This flourished for a time but was moribund 
by 1800. Meanwhile it had given rise to one of the greatest mari- 
time ventures in history: this was the American sperm-whale fish- 
tty, begun in 1712 when a shore whaler, blown off the coast in a 
storm, fastened a sperm whale and got it safely home. Oil from 
the sperm whale was found to be a much superior illuminant to 
that from whalebone whales, while the spermaceti from the head 
made the finest wax candles, More and more vessels sailed from 
the ports of New England to “whale out in the deep for sperm 
whales,” 

These New Englanders were at the Azores in 1765, on the coast 
of Brazil in 1774, and in the Indian Ocean by 1789. Although 
Great Britain (in 1788) first sought sperm whales in the Pacific, 

monopoly of this worldwide industry was American; in the 
Peak year of 1846 there were 729 Yankee whaleships at sea. The 
oai that followed (although the last sperm-whaling voyage 
si as late as 1925) was due to several causes, including the 
rnt petroleum in| Pennsylvania in 1859. The sperm- 
ah Shery was the only old-style venture that may not have 

ed through over-fishing, 
d a consequence of the sperm whalers’ explorations, two further 
ij iu exploited. The southern right whale, at first taken 
Hanae eee around the southern continents and subantarctic 
veg s like its congener in the north and was greatly re- 

n Am 900. The Pacific gray whale, hugging the California 
E its winter migration, suffered great depredations in the 
tations lagoons from the boats of both whaleships and shore 


a ae shore whaling, although extinct or moribund on the 
the 19th West Atlantic seaboards, was carried on elsewhere during 
tight Mor Excluding Japan (which had stations for gray, 
Dendenth umpback whaling by a netting method evolved inde- 
Califo of the European tradition), there were settlements in 
è a South Africa, Australia, New Zealand, and Tasmania. 
res, s these settlements had disappeared except in the 
udin M: a a shore fishery for sperm whales existed since 1832, 

ne eira, where the Azores whaling spread in 1941. There 
and mete islanders hunt in open boats with hand harpoon 

ships long their forebears who learned the trade in Yankee 
Mo, ago. : è 
Were dm Whaling.— In the 1860s, when right and gray whaling 
id anos ly in decline from overfishing, the industry received a 
Vel Ded a "s. The Norwegian sealing captain, Svend Foyn, de- 
ad finba, eee of hunting the great rorquals, including the blue 
cx whales, which swim too fast for pursuit in open boats. 


Oyn fired a heavy grenade harpoon from a cannon mounted 
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in the bow of a steam vessel. His methods revolutionized whaling 
and have remained unaltered in their essentials. 

The new steam whaling, whích by 1900 was conducted from 
many stations in the North Atlantic and Arctic, soon spread to 
Japan, Korea, British Columbia, and, after about 1908, to the 
Coasts of the southern continents. Its varying fortunes before 
World War II were usually associated with periods of local over- 
fishing. In Norway, after 1900, a growing scarcity of whales, 
along with legislation hostile to the steam whalers and designed to 
protect the Norwegian cod fishermen, caused the industry to look 
to the Antarctic, where expeditions between 1892 and 1904 had 
reported abundant rorquals. When in 1904 Capt. C. A. Larsen 
started whaling at Grytviken in South Georgia, the Antarctic in- 
dustry had begun. 

Antarctic Whaling.—Whaling from Grytviken and other sta- 
tions prospered at South Georgia and soon spread to the other 
Antarctic islands of South Orkney and South Shetland, where the 
first factory ships operated. Their heyday was the period from 
1906 to 1927. They were really mobile shore stations, for they 
flensed their whales alongside and therefore could not work on the 
high seas but had to seek the shelter of some island bay or the calm 
of the ice-locked Ross Sea. Then in 1925 the steamship “Lancing” 
was fitted with a slipway in the stern so that whales could be 
hauled on deck. Her success opened the great era of pelagic (open 
sea) whaling. Factory ships could operate wherever their whale 
catchers found whales in the Southern Ocean. They could also 
operate outside territorial waters where at that time they were 
free from any controls or regulations. Some tankers were rapidly 
converted with stern slipways for pelagic whaling, while others 
were used as transports, bringing fuel oil to factories in the ice 
and taking home cargoes of whale oil, so that the factories could 
work à protracted season. In the 1930-31 season, within five 
years of the "Lancing's" voyage, 41 factory ships operated to 
produce 3,500,000 bbl. of oil. At mid-20th century this Antarctic 
production, and by consequence world production also, remained 
the highest in the history of whaling. 

Technique.—Except for the introduction of electronic aids and 
reconnaissance aircraft, the whaling technique developed by 1931 
changed little after 1945. A typical pelagic expedition comprised 
a factory ship of about 16,000 gross tons which operated about 
11 or 12 steam whale catchers, each of about 550 tons, although 
newer catchers attained 900 tons and had diesel engines. The 
whale catchers operated within about 100 mi. of the factory ship, 
and helicopters sometimes helped the search. Experiments with 
scouting aircraft in the Antarctic were first made in 1929, but it 
was not until 1950 that, in the form of helicopters, they were used 
effectively. The search from the catcher is still the job of the 
lookout at the masthead, but he is often helped by the echo-whale- 
finder, developed from wartime asdic (a sonar device). The whale 
scarer, another sonar device, frightens whales into flight with ultra- 
sonic vibrations, so that, getting out of breath, they blow more 
often and are more easily followed. Whales are shot with the 
grenade harpoon. (Before and after World War II there were 


URTESY OF THE NATIONAL INSTITUTE OF OCEANOGRAPHY 
HARPOON (BOTTOM) STILL USED IN THE AZORES 
ERICAN WHALEMEN IN THE 19TH CENTURY 


by coi 
LANCE (ABOVE) AND HAND 
IN THE 1960S AND AS USED BY AM 


riments with an electric harpoon, but this did not win favour 
with the industry.) The dead whale, winched back on the Manila 
whaleline, is then inflated to prevent sinking and marked with a 
flag. At the end of the day the flagged whales are collected and 
towed back to the factory ship or shore station. Flags are some- 
times missed due to fog, heavy seas, or nightfall and, therefore, 
radio buoys that transmit a continuous signal to the catchers have 
been introduced. Flags with radar reflector cones, which can be 
detected on the catcher's radar screen, are also used. 
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A whale delivered to a factory ship is heaved through the stern 
slipway with a steel claw. On the afterdeck the blubber is removed 
in three enormous strips. The flensed carcass is then hauled to 
the foredeck, where it is dismembered and the meat stripped. 
Blubber, meat, and bone are stuffed into separate cookers, the 
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a white waxy solid. Spermaceti is used in textile finishing and f 
pomades and cosmetics, and still provides the finest wax catia 
After removal of spermaceti the refined sperm oil is used a 
lubricating high-speed machinery and precision instruments and 
for textile lubrication. 


By-products.—The by-products of whaling became more im. 
portant after World War II. The chief by-product, meat mal 
is used for cattle cake and poultry food. Other by-products jp. 
clude bone meal and guano for fertilizers, frozen whalemeat for 
human and animal food, meat extracts and liver meal, liver oil 
rich in vitamin A, and a certain amount of ductless gland for 
hormone extracts. Ambergris, still important in perfumery, is og. 
casionally found in sperm whales. Whalebone, the horny plates 
hanging from the palate of the whalebone whales, is still used 
though not widely, for corsets and for bristles on industrial 
brushes. 

Regulation.—Modern shore whaling, unlike the old-style 
whaling, was from its earlier days subject to some kind of regula 
tion in several countries. Norway had legislation for shore sta 
tions in 1896. Such regulations took the form of whaling under 
licence and limitation of the numbers of whale catchers employed, 
But Antarctic pelagic whaling was at first unrestricted. After 
the peak season of 1930-31 the whaling companies began (in 1933) 
certain voluntary agreements designed to protect the whaleoil 
market, but these were only partially successful in controlling pro- 
duction. Meanwhile it became evident that blue whales (and 
humpback whales also) were being overfished. Oil production was 
maintained, but only by shifting the burden of taxation from blue 
whales to the less valuable but populous finback whales, In 193] 
and 1938 the governments of Great Britain, Norway, and Ger- 
many signed agreements to restrict the pelagic industry, and thus 
the way was prepared for the International Whaling Convention, 
which in 1946 set up the International Whaling Commission. 

The governments of most whaling nations joined the commis- 
sion, and its schedule provides for conservation in most parts of the 
world. It defines minimum lengths for caught whales, the dur 
tion of whaling seasons for separate species, and the areas ou 
side the Antarctic where factory ships may operate; it specifies 
a sanctuary area in the Antarctic that can be opened or clo 
at discretion; it protects nursing whales and calves and protects 
right whales and Pacific gray whales entirely; it provides against 
waste by insisting that meat and bone be processed as wel 8 
blubber; and it provides for inspection to see that its regulations 
are carried out. There is special legislation for Antarctic pelagi 


whaling, where a limit is set to the actual numbers of whalebone 
it brought 


mouths of which are flush with the deck. A proportion of the lean 
meat is usually not pressure-cooked for oil extraction but is fed 
into the meat meal plant. Little more than 45 min. is taken to 
dispose of a blue whale weighing more than 100 tons, and 30 min. 
suffice for a finback whale. 

Oil is extracted by means of steam pressure cookers, and fac- 
tory ships and shore stations may use both vertical pressure 
cookers and “rotating apparatuses.” The latter, introduced after 
1925 to speed up oil extraction, are the Hartmann, Kvaener, and 
Kampden machines: the whale material is cooked in a perforated 
drum rotating within the horizontal pressure casing of the machine. 
Rotating apparatuses are more often used for meat and bone than 
for blubber. The products of cooking are oil, glue water, and the 
"grax," which is a sludge of bone and protein particles. In most 
factory ships the grax-and-glue water mixture, although contain- 
ing 3-13% oil in the glue water, was formerly discharged into the 
sea, but after 1951 sludge separators, called superdecanters, were 
introduced both afloat and ashore. In these the grax is removed 
from the glue water, which then passes through centrifugal sepa- 
rators where most of the oil is recovered. Protein can be concen- 
trated from the separated glue water by spray-drying or vacuum 
evaporation, but a factory ship has little space for these processes. 
Separated grax from the superdecanters is dried to make bone or 
meat meal. Factory ships usually discard bone grax. 

Whale and Sperm Oils.—Modern whaling exploits the great 
rorquals among whalebone whales and the sperm whale among 
toothed whales. Whalebone whales yield whale oil, which is a 
mixture of true fats and is edible, whereas the sperm whale yields 
sperm oil, which is chemically distinct, being a mixture of waxes, 
and is inedible, having industrial uses only (see Orts, FATS AND 
Waxes). Most of the oil from whalebone whales and sperm 
whales comes from the blubber, which yields 50-80% oil by 
weight, but the bones also yield 10-70%, and the meat 2-8%, 
by weight. 

By the late 19th century mineral oil had replaced whale oil 
as an illuminant and lubricant, and whale oil was mostly used in 
soapmaking. But the demand for whale oil increased after 1908 
when the method of hardening fatty oils into solid fats by cata- 
lytic hydrogenation was introduced. By mid-20th century whale 


oil was mainly hardened to make margarine and highgrade cook- 
ing fat. whales that may be killed in any season. The catch limi 


Sperm oil, although superior to whale oil as an illuminant, was severe competition to Antarctic whaling after World War ^ 
also replaced by mineral oil by j 
the late 19th century, and sperm Peg , " à 7 
whaling languished until the 
1930s, when sperm oil found new 
industrial uses. (The largest 
catches of sperm whales are made 
in the Antarctic, the North Pa- 
cific, and off Peru and Chile), 
The crude oil is used in the 
quenching and cold rolling of 
steel, and also in leather dressing. 
Treated with sulfur, it provides 
extreme pressure lubricants, and 
it can be hardened to make tex- 
tile sizes and wax cómpositions. 
Saponification yields fatty acids 
for soaps and fatty alcohols for 
cosmetics and detergents. Be- 
cause in modern sperm whaling 
the great spermaceti organ in the 
head is usually cooked together 
with the blubber, crude sperm oil 

contains spermaceti, which is re- 
moved by chilling (“wintering”) ; 
the spermaceti then separates as 
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W COURTESY OF THE NATIONAL INSTITUTE OF OCEANOGRAPHY; PHOTOGRAPH, ROBERT CLARKE 
PELAGIC WHALING IN THE ANTARCTIC, THE WHALE CATCHER, ACTING AS 
ABUOY-BOAT FOR DEAD WHALES, STANDS OFF THE STERN OF THE FACTORY 
SHIP WHERE SEVERAL MORE BLUE AND FINBACK WHALES ARE WAITING TO 
BE WORKED UP 


Until 1953 the limit was 16,000 blue whale units (1 blue whale 
Wit equals 1 blue, or 2 finback, or 24 humpback, or 6 sei whales). 
Reductions were made in subsequent years, and whaling for the 
much depleted humpback and blue whales was completely for- 
titden in 1963 and 1964, respectively. Meanwhile it was realized 
that the finback stocks, which had become the main support of 
the Antarctic industry, were seriously threatened: catches were 
being made up with the smaller and formerly neglected sei whale. 
111965 the commission, in a determined effort to save both the 
Whales and the industry, reduced the catch limit to 4,500 blue 
Whale units, 
Shore whaling from the west coast of South America is regu- 
Y à separate organization, the Permanent Commission for 
*ploitation and Conservation of the Marine Resources of the 
h Pacific; set up by Chile, Peru, and Ecuador in 1952. 
bio ale conservation measures are assisted by research on the 
cee of whales. This work was pioneered in the Antarctic 
M sut Britain and Norway. The British “Discovery” Commit- 
marki ünded in 1924, conducted oceanographical survey and whale 
lam nu from the royal research ships “Discovery II" and "Wil- 
Work sey and maintained a laboratory at South Georgia for 
came HN Whale carcasses, The “Discovery” investigations be- 
Whale gg of the National Institute of Oceanography in 1949. 
spec continues there and at the Statens Institutt for 
br. Ja Skning in Norway, and in Australia, Canada, Chile, Ecua- 
hj tthe Netherlands, Peru, the U.S, and the USSR. The 
Advises on Agriculture Organization of the United Nations es 
i as b Whale population dynamics. Since 1953, wbale mark- 
Operation E undertaken on an international basis with the co- 
Bir M of whaling companies. See WHALE. 
Jenkins ee A. Stackpole, The Sea-Hunters 0953); J. T. 
Boat Wh ie tory of the Whale Fisheries (1921); R. Clarke, ‘Open 
i tas, in the Azores,” “Discovery” Reports, vol. xxvi (Dus 
t Jorshni ntosh, The Stocks of Whales (1965) ; B. Aagaard, Fangsi 
"^E i Sydishavet (1930-50). (Rr. CE.) 


) T 3 
ci Y, EDWARD (d. 1674 or 1675), English regi- 
vo escaped to New ae on the Restoration of Charles 

at Sat military and political distinction in the English Civil 
aes the Commonwealth. His father, Richard Whalley, 
Ranges heri of Nottinghamshire (1595-96), and bis mother 
née Cromwell) was Oliver Cromwell's aunt. Whalley 
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became major of Cromwell's regiment of horse in 1643 and from 
1645 commanded one of the two sections into which it was then 
divided. 

à When Charles I was seized by the Army in 1647, Whalley, with 
his regiment, guarded him at Hampton Court, treating him with 
every consideration (August-November). Nevertheless, when 
the king was brought to trial, Whalley was one of the judges and 
signed the death warrant, He took part in Cromwell’s cam- 
paigns of 1650 and 1651, fighting at the Battles of Dunbar (where 
he was wounded) and Worcester, and was one of the major gen- 
erals appointed to govern the country in 1655, He supported the 
proposed new constitution, the Humble Petition and Advice 
(March 1657), except for the proposal that Cromwell should be- 
come king, and he became a member of the newly constituted 
House of Lords (December 1657). On Cromwell's death, at which 
he was present, he supported Richard Cromwell, but after Rich- 
ard's abdication Whalley was dismissed from his command by the 
restored Rump Parliament. 

In May 1660, shortly before Charles II's return to England, 
Whalley and his son-in-law Maj. Gen. William Goffe, using as- 
sumed names, sailed for New England. Their caution was justi- 
fied, both subsequently being explicitly exempted from the benefits 
of the Act of Indemnity (August 1660). Landing at Boston, they 
lived at Cambridge, Mass., until February 1661, when they moved 
to New Haven, Conn. Warrants for their arrest were issued, and 
they had to live in hiding. The arrival of royal commissioners 
from England in 1664 caused them to move to Hadley, Mass., 
where Whalley died during the winter 1674-75. 

BreriocrapHy.—M. Noble, Lives of the English Regicides (1798) ; 
L. A. Welles, History of the Regicides in New England (1927), The 
Regicides in Connecticut (1935). 

WHARFEDALE, in the West Riding of Yorkshire, Eng., is 
the valley of the River Wharfe, a tributary of the Yorkshire Ouse. 
The Wharfe is formed by the union of two streams, Greenfield 
Beck and Oughtershaw Beck, which rise on the Pennine moorlands 
above Ribblehead. From Beckermonds, where the two becks join, 
to Hubberholme, a distance of approximately four miles, the steep- 
sided valley is known as Langstroth Dale. For ten miles below 
Hubberholme the Wharfe flows in a southeasterly direction 
through a flat-floored valley that has been shaped by the glaciers 
of the Quaternary Ice Age. From Cray and the little market 
town, of Kettlewell, two of the more practicable passes give ac- 
cess to the North Riding. The valley steadily widens, Litton Dale 
comes in from the west, and cultivation and woodlands increase. 
Between Grassington, an old entrepót for lead and now a holiday 
and health resort, and Addingham, 10 mi, (16'km.) downstream, 
there are three low passes westward into Airedale, and on the 
Wharfe three notable spectacles: Barden Tower, built c. 1485 by 
Henry, Lord Clifford; The Strid, where the constricted river runs 
violently through a treacherous funnel of smooth rock; and Bolton 
"abbey," an Augustinian priory dating from the middle of the 
12th century exquisitely set beside the stream, the nave of its 
church still in parochial use. As far as Addingham, Wharfedale 
is within the Yorkshire Dales National Park. The towns of Ilkley 
(Roman Olicana), Burley, and Otley lie in the lowest 8 mi. of the 
dale, where the southern hill masses of Rombalds Moor (1,323 ft. 
[403 m.]) and The Chevin (841 ft.) turn the river due east and 
leave it to complete its course of nearly 70 mi. (113 km.) by mean- 
dering through the rich, flat farmland of the York Plain past Hare- 
wood, Wetherby, and Tadcaster (Calcaria) to the Ouse near 
Cawood. (CK CIAN F. B. Sr) 

WHARTON, EDITH NEWBOLD (1862-1937), U.S. au- 
thor whose fiction is marked by its concern for form and by the 
irony with which it responds to every symptom of social preten- 
tiousness and stupidity. Born in New Vork City on Jan. 24,1862, 
the daughter of George Frederic Jones, who was independently 
wealthy, she was educated privately at home and in Europe. In 
1885 she married Edward Wharton, a Boston banker, and a few 
years later resumed the literary career she had begun tentatively 
as a young girl. The best of her early tales were collected in The 
Greater Inclination (1899). In 1905 the critical and popular suc- 
cess of her second novel, The House of Mirth, established her as 
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a leading writer; and in the next two decades, before the quality 
of her work began to decline under the demands of writing for 
women’s magazines, she wrote such distinguished novels as The 
Reef (1912), The Custom of the Country (1913), Summer 
(1917), and the Pulitzer prize-winning The Age of Innocence 
(1920)... Her best-known work, however, was the long tale Ethan 
Frome (1911), exploiting the grimmer possibilities of New En- 


gland farm life. 


She also wrote many short stories and poems, 


several books of travel reflecting her interest in architecture and 
landscape gardening, anda manual, The Writing of Fiction (1925). 
The most ambitious project of her later years was the novel 
Hudson River Bracketed (1929) and its sequel The Gods Arrive 
(1932), but her best writing of that period was in the posthumous 
The Buccaneers (1938). Her autobiography, A Backward Glance, 


appeared in 1934. 


After 1907 Mrs. Wharton lived in France, visiting the United 
States only at rare intervals. In 1913 she was divorced from her 
husband. She died on Aug. 11, 1937, and was buried at Versailles. 
Her literary and personal papers were presented to the Yale Uni- 


versity library. 


BiBLr0cRAPHY.—P. Lubbock, Portrait of Edith Wharton (1947); B. 
Neyius, Edith Wharton: a Study of Her Fiction (1953) ; Millicent Bell, 
Edith Wharton and Henry James: the Story of Their Friendship 


(1965). (B. R. N.) 


WHATELY, RICHARD (1787-1863), English logician and 
theological writer, archbishop of Dublin, was born in London on 
Feb. 1, 1787, and educated at a private school near Bristol and at 
Oriel College, Oxford, where he was elected fellow and in 1814 
took orders. During his residence he wrote Historic Doubts Rel- 
ative to Napoleon Bonaparte, a jeu d’esprit directed against ex- 
cessive skepticism applied to the gospel history. Whately’s 
Bampton lectures, On the Use and Abuse of Party Spirit in Mat- 


ters of Religion, appeared in 1822. 


Appointed principal of St. 


Alban Hall, Oxford, in 1825, he published three series of essays 
on various religious questions during the following five years. 
His most notable work, however, was a treatise on Logic (1826), 
which gave impetus to the study of logic throughout Great Brit- 
ain; like his Rhetoric (1828), it was originally contributed to the 


Encyclopaedia Metropolitana, 


Whately became professor of political economy at Oxford in 
1829 and was appointed archbishop of Dublin in 1831. One of his 
first acts was to endow a chair of political economy in Trinity 


College out of his private purse. 


Whately's appointment as archbishop was a surprise, for, though 
a decided Liberal, he had stood aloof from all political parties. 
The Evangelicals regarded him as a dangerous latitudinarian, yet 
he was a determined opponent of the Tractarian movement. The 
appointment was unpopular among the Protestants in Ireland, and 
he was opposed by his own clergy, whom he offended by partici- 
pating in the attempt to establish a national, nonsectarian educa- 
tional system. He also devoted himself to the questions of tithes 
and reform of the Irish church and of the Irish poor laws. A keen 
observer of the condition of Ireland, he roused resentment by 


openly supporting the state endowment of the Catholic clergy. 


In 1837 he wrote his well-known handbook, Christian Evidences 


D 


widely translated during his lifetime. Among many other publi- 
cations were his editions of Bacon's Essays and William Paley's 


Evidences and Moral Philosophy. 


"Though he had a remarkably fair and lucid mind, his sympathies 
were narrow and his blunt outspokenness and his extremely un- 
conventional manners alienated many. At Oxford, his white hat, 
rough white coat, and huge white dog earned for him the sobriquet 


of the White Bear. He died on Oct. 8, 1863. 


BIBLIOGRAPHY.—In 1864 his daughter published Miscellaneous Re- 
mains from his commonplace book and in 1866 his Life and Corre- 


spondence in two volumes. 
Whately, by W. J. Fitzpatrick (1864), enliven the picture. 


The Anecdotal Memoirs of Richard 


WHEAT. About one-half of the 2,600,000,000 ac. (1,052,- 
000,000 ha.) of cultivated land in the world is used in the produc- 
tion of cereals, which provide 80% of food calories produced. 
About two-fifths (500,000,000 ac. [202,350,000 ha.]) of the cereal 
acreage is used for wheat production. There are more pounds of 
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wheat produced than of rice, but more people use rice as their chief 
food. Wheat is used for human food principally as leavened brea 
cakes and pastries, and macaroni, spaghetti and other semoling 
products. Wheat is best adapted to loam or clay soils that are 
well supplied with organic matter and are in the temperate, drier 
regions of the world: Cultivation and harvest are fairly simple 
procedures. The grain is easily stored and transported, 

This article is divided into 12 sections discussing the elation 
between wheat and civilization and covering the principal aspects 
of wheat as an agricultural product, In addition to cross references 
to related articles given under the various headings of this artic 
see also AGRICULTURE; BREAD; CEREALS; FLOUR. For production 
and marketing statistics for particular regions see also Separate 
articles on individual countries and on the several states of the 


United States. 
Following are the main divisions of this article: 


I. History 
II. Origin 
III. Species 
1. Einkorn (one grain) 
2. Emmer 
3. Common 
Characteristics 
1. The Grain 
2. The Plant 
3, Winter Wheat and Spring Wheat 
V. Production 
1. Land Preparation 
2. Seeding 
3. Fertilizers 
4. Harvesting 
. Diseases 
. Insects 
. Storage 
. Varieties 
X. Uses of Wheat 
. Processing 
. Marketing 


ly. 


I. HISTORY 


Nearly all important civilizations are considered to have ben 
founded upon the production of cereals. Wheat was probably ott 
of the first cereal crops grown by man. Wheat and other cereals 
provide a nutritious food containing the important elements neede 
for an adequate diet, and it is a food product that can be easily 
stored. Wheat production requires planting and harvesting 0nd! 
annual basis and consequently, in order to cultivate wheat, ml 
had to settle in permanent locations if he was to depend on cereal 
as his major source of food. It can be assumed that when certain 
groups of people stopped their nomadic life and resorte W 
cereals as the major source of food they had time to, use part 
their energy for other purposes than securing food. Thus, d 
tion and the culture of cereals probably began simultaneo 
Evidence indicates that cereal culture did not occur during : 
Paleolithic period (stone age) but began with Neolithic man ie 
ably as recently as 6,000 to 7,000 years ago. Wheat is not au 
material for preservation from the archaeological standpoint Wu 
evidence from this source is not entirely reliable so that bn 
proximate date of the beginning of wheat culture can ° y 
estimated. aue loris 

The origin of cereals is still a mystery to 20th century biol fal 
as it was to the Greeks who attributed the cereals to 4 eal t 
Demeter, the goddess of agriculture. The Romans gave ath 
the goddess Ceres, ard some of them identified her with oe of 
A spring wheat variety adapted to the Northern Great F ty i 
North America was named Ceres and was a valuable yen 
many years, giving protection against the ravages of bp" 
The Egyptian goddess, Isis, was supposed to have discover a [] 
growing promiscuously in Phoenicia (Lebanon). AS din 
2800 s.c. in China elaborate ceremonies were conduci 
spring honoring the cereals. It appears that wheat has bee 
prior to or at least since recorded history. ly ai! 

The evolution of wheat production occurred very a Ju 
farmer of about 4000 s.c. moved forward to any year 2 mE 
1800 probably could have continued wheat production i w see 
appreciable change. All that was needed or used was 4 " 
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s pointed stick, some type of sickle and perhaps a beast of. burden, 
‘There are still areas in the world where wheat production remains 
a rimitive as it was 6,000 years ago. After 1800 many remark- 
ible changes occurred. Improvement of machinery, relieving man 
as the source of power, resulted in increased wheat production, 
(See TILLAGE MACHINERY; HARVESTING MACHINERY; CROP- 
ProcessING MACHINERY; TRACTOR, ) During the first 50 years of 
the 20th century much progress in wheat culture was made and 
anumber of countries went from wheat famine to surplus, Early 
settlers in the state of Kansas, which is in the centre of one of the 
largest wheat producing areas of the world, did not produce enough 
wheat flour to provide for their needs. When the proper kind of 
wheat (Turkey hard red winter) was introduced into the Great 
Plains of North America in the 1870s, this wheat became the “gold” 
of the plains which Coronado so diligently had sought for 230 years 
earlier. Machinery, power, cultural methods and the proper kind 
of wheat have made it possible to produce wheat in abundance 
throughout the world when all these factors are properly applied. 


II. ORIGIN 


Wheat is a grass. of the Gramineae family and of the genus 
Triticum. Two wild species of Triticum are still growing in Asia 
Minor and Syria. One of these, wild einkorn, is a simple species, 
while the other, wild emmer, is more complex in that it originated 
from two species. The most important group of the genus Triticum 
ismade up of three species and contains common bread wheat. No 
wild bread wheat types have been found. 

In addition to the genus Triticum, there are two closely related 
weedy grasses and forage grasses, Aegilops and Agropyron. 
Crosses can be made among all three of these genera. Originally 
itwas thought that common wheat was a combination of all three 
of these genera. Hitoshi Kihara, a Japanese geneticist, proposed 
that a single species of Aegilops had united with the emmer to 
produce the common whe: In 1944 this species was found and 
ls centre of origin appears to be Afghanistan. The species that 
Wited with einkorn was thought to be an Agropyron: E. R. Sears 
Suggested in 1948 that it might be another Aegilops. In 1956 this 
Mas partially confirmed by geneticists in the United States and 
Japan, This information suggests that the Triticum species orig- 
mated some place in the area from Asia Minor to Afghanistan. 
This also corresponds with the present-day wild species. The 
imeestry of common wheat can be illustrated as follows: 


Unknown species 
(diverged into three ways). 


Triticum 


Agropyron 
(ë few Species) 


Aegilops y 
(many species) 


(many species) 


4 ne 


A. speltoides A. squarrosa 


Wild fimer 


Common or bread wheat 


III. SPECIES 


he eh known for a long time that the wheat species were 
ee gro Y combining several different species. They form 
thomosons’ according to the number of chromosomes. The 
Youn, mes are the dark-staining bodies found in the nucleus 
th SU The hereditary traits or genes are carried on these 
ebur es and the genera Triticum, Aegilops and Clon esse 
Sede In units or sets (genomes) of seven chromosomes each. 
Presented S names have changed occasionally and the information 
1954) a 'S adapted from systems suggested by James MacKey 
Sted nd Sears (1956). There are two main ways in which the 
Wheat is disseminated. In the first, the spike (the ear 


467 


or head) is brittle and breaks up, leaving the kernels tightly en- 
closed in the hull or glumes, The other way is for the kernels to 
thresh free from the hulls. 

i Einkorn (one grain).—Members of this group have seven 
pairs of chromosomes or two sets and are called the diploids. The 
heads are bearded, small and flat, and break up so that the kernels 
remain in the hull. These species are rarely cultivated and, if 
grown, are used for livestock feed. There are two recognized 
species: 

Triticum boeoticum, the wild form or wild small spelt. 

Triticum monococcum, the cultivated form, einkorn or small 
spelt. 

2. Emmer.—The species in- 
cluded in this group have 14 pairs 
of chromosomes or four sets and 
are called tetraploids. All eight 
species and their varieties, except 
for a very few, are bearded. 
Wild emmer (Triticum dicoc- 
coides) and Timopheevi wheat 
(T. timopheevi) are the wild 
forms. The heads are generally 
flattened, the kernels are narrow 
and pointed at each end; they re- 
main in the hull when threshed. 
The wild emmer is still found 
growing in Syria. T. dicoccum is 
the cultivated emmer, similar to 
the wild type in that the kernels 
remain in the hull. Archaeologi- 
cal evidence from the Jarma site 
in eastern Iraq dated about 5000 
B.C. indicates emmer-type wheat 
was grown at that time. It un- 
doubtedly was used for human 
food. Little emmer has been 
grown since 1900 and what is 
grown usually is used for live- 
stock feed. The other five species are free-threshing and are grown 
extensively in some areas: durum or macaroni wheat (T. durum) ; 
poulard, rivet or cone wheat (T. turgidum) ; Khorason wheat (T. 
turanicum) ; Polish wheat (T. polonicum) ; and Persian wheat (T. 
carthlicum). 

Durum wheat is the most important species of this group. The 
kernels are large, pointed at each end, with a hard and translucent 
endosperm. It is especially suited for the manufacture of macaroni 
and spaghetti. Ethiopia and the Mediterranean region were the 
centres of origin of this species. It is still grown extensively there, 
especially in Italy, and in the north central United States and 
nearby Canada. 

The other species of this group are of little importance com- 
mercially. Poulard type wheat is grown in some of the Mediter- 
ranean countries and is common in the mixture of wheats grown in 
Mexico. This type, which has been known for many years, has a 
branched spike. Because this spike appears to have a high po- 
tential yield, it repeatedly has been fraudulently exploited in the 
United States and internationally (for example by T. D. Lysenko 
of the U.S.S.R.) as a wonderful new variety of wheat. Period- 
ically, Polish wheat has also been advertised widely. It has an 
unusually long, large, lax head, sometimes six or seven inches in 
length. The kernels are large and hard, the glumes are unusually 
long, thin and papery in texture. 

3. Common.—The members of this group have 21 pairs of 
chromosomes or six sets and are called the hexaploid wheats, This 
group contains the most widely grown types. At one time, this 
group was classified into a number of different species. They 
have been interbred so profusely that species distinctions are no 
longer valid, except as subspecies. There are no wild species in this 
group. Probably there never were any, as the first ancestors of 
these wheats were presumably not capable of existing in the wild 
and only could be propagated with the aid of man. Common 
wheat has been synthesized by crossing wild emmer and the 
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weedy grass A. squarrosa and 
doubling the chromosome num- 
ber of the hybrid. 

The subspecies of the common 
wheats (Triticum aestivum) can 
be classified as follows: 

spelta, spelt or dinkel wheat 

macha, a spelt type 

vavilovi 

vulgare, free threshing bread 

wheat 

compactum, free threshing 

club wheat 

sphaerococcum, free thresh- 

ing shot or Indian dwarf 
wheat 

The two subspecies spelta and 
macha do not thresh free and are 
grown only to a limited extent. 
The subspecies vavilovi and 
sphaerococcum, although they 
thresh free, are not grown exten- 
sively, The common or bread 
wheat (vulgare) and the club 
wheat (compactum) are the two 
species that are widely grown. Bread wheat is the most important 
subspecies and includes all the kinds from which the world bread 
supply is derived. There are many varieties of bread wheat differ- 
ing in morphological characters. They are grown extensively in the 
United States, Canada, the U.S.S.R., Argentina, India, Australia 
and in nearly all other countries where wheats are grown. Club 
wheat is similar in most respects to bread wheat except that the 
heads are very short and compact. This type of wheat is grown 
only to a limited extent in the Pacific northwest of the United 
States and in central Asia. 


Iv. CHARACTERISTICS 


1, The Grain.—This is a single seed or nutlike fruit called a 
caryopsis. A grain or kernel of wheat is covered by a thin shell, 
the pericarp, and several other cell layers often referred to as 
the bran. 

The bran coat is generally reddish-brown in colour and varies 
from light to dark depending on the texture of the interior of 
the kernel and the intensity of the pigment in the bran. When 
the colour is absent, the kernel varies from a creamy yellow to 
white depending on the texture of the interior. Inside the bran 
coat is the endosperm, the storage organ of food for the embryo 
or young plant. Sometimes the outside layer of cells of the 
endosperm may be purple, as found in certain Abyssinian wheats. 
The endosperm consists largely of thin-walled cells filled with 
starch, which is imbedded in a protein called gluten, an elastic 
protein substance present only in wheat and, to a limited extent, 
in rye. Gluten is essential for making light or leaven breads. 
The embryo or germ is at the base of the grain under the wrinkled 
patch of bran. The other end of 
the kernel generally has hairs. 
The dorsal or backside is convex 
and the opposite side is a crease 
or suture. The embryo is a mini- 
ature plant and the rudimentary 
roots and leaves are present and 
teady to develop into a plant 
when proper moisture, light and 
temperature conditions prevail. 

Wheat is largely grown for hu- 
man food and the wheat grain is 
an important source of energy. 
The composition of the kernel 
varies considerably because of 
the differences in climate and soil ‘sy courtesy or KANSAS stare COLLEGE 
in which it is grown. On the poutarp (LEFT) AND POLISH 
average, the kernel contains about wHEaTs 
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12% water, 70% carbohydrates, 
12% protein, 2% fat, 1.8% min- 
erals and 2.2% crude fibres. A 
pound of wheat contains about 
1,500 cal. (100 g. contains about 
330 cal). Thiamine, riboflavin, 
niacin and small amounts of vita- 
min A are present, but the milling 
processes remove the bran and 
germ, where these vitamins are 
found in the greatest abun- 
dance. 

2. ThePlant.—When the ker- 
nel is placed in moist soil at 65? 
F. or less, germination will occur 
in three to four days. The root 
(radicle) develops first and is 
soon followed by the shoot (cole- 
optile). The leaves follow in 
rapid succession and develop into 
the main shoot. At the base 
of this shoot, there are buds that develop into other shoots or 
tillers. Each tiller terminates in a head or spike. The area where 
these tillers arise is called the crown and a set of roots also develops 
from this place. The number of tillers that develops depends on 
the variety of wheat, time of sowing, rate of planting or spacing of 
plants, and other environmental 
factors. The leaves are long and 
slender but do vary in length and 
width. They may be covered 
profusely with hairs or have none 
at all. The early growth of 
leaves is near the ground and they 
form a rosettelike appearance. 
When the stems elongate rapidly, 
these lower leaves die. The stem 
is made up of sections called in- 
ternodes which are separated by 
the nodes, or thickened swellings 
on the stem. The diameter and 
length vary considerably and the 
height of the stem (straw) ranges from about 15 in, (40 cm.) t0 
75 in. (190 cm.). The stems are generally hollow, but some 0 
the durum (tetraploid) wheats have solid stems. At maturity, 
most of the leaf blades have dropped off. The stems are generally 
yellow or straw colour. Some varieties may have purple stems; 
however, this colour generally disappears before harvest. | , ; 

The head eventually emerges from the last leaf, By this for 
a very important change has taken place in that the plant H 
changed from vegetative growth to the reproductive phase. T 
are varying numbers of flowers per head or spike, ranging ^ 
20to 100. The flowers are grouped together in spikelets and t 
spikelet has two to six flowers. The spikelets are enclose 
glumes (chaff, hulls). The outer glumes terminate in a toot 
beak that is relatively short. One of the glumes that surrou? qi 
seed may have an awn (bristlelike extension). Those heads zi 
have awns are called bearded or awned varieties. The awi 7 i 
from being nearly imperceptible to several inches in length. "m 
glumes may be coloured white or reddish-brown, and in sotaa 
may have black imposed upon these two colours. In most sP! od 
two to three flowers are fertilized and develop a grain. The T 
is very simple, consisting of three stamens (the male organs m 
a feathery ovary with a branched style (the female oe M 
flowers begin to bloom slightly below the middle of the m edit 
proceed both upward and downward. This process is cone he 
two to four days. The individual flower opens in abo 
minutes. The glumes are forced apart by the swelling op and 
scalelike organs called lodicules. The anthers which aey Ji 
contain the pollen are forced out by elongation of the sta: the 
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STAMENS 


GENERALIZED WHEAT SPIKELET WITH 
THREE FLOWERS 


5 n n, 
ment) bearing the anthers. While this movement is vo a 
anthers break open and the pollen is dispersed. The p^ dove 


fall on the feathery styles and germinate and a tube 8?" 
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TION 


NUMBERS INDICATE DAYS AFTER POLLINA- 


within the style to the ovary. The pollen grains contain the sperm 


| (male) which eventually unites with the egg (female) and thus 
starts the development of another kernel. The process of pollina- 


lion takes less than five minutes and the consequent fertilization 


of the egg occur 


within 24 hours. 


The newly fertilized egg 


(zygote) develops into the embryo or new plant, and the ‘sur- 
founding tissue into the endosperm and bran. This takes place 
very rapidly and a kernel is generally fully developed in about 24 to 


M days, when it contains about 


5 to 40% water. The kernel 


then dries at various rates depending on environmental conditions. 
3, Winter Wheat and Spring Wheat are the two major 
tss of wheat, based on their growth habit. The severity of 
the Winter determines whether the wheat grown is a winter or 
sting type. Winter wheat is always sown in the fall. Spring 
Wheat is generally sown in the spring, but where the winters are 


mild, as in Mexico, spring wheat varieties can be sown in the fall. 
Asthe area of wheat production progresses either north or south of 


theequator, the types grown are spring varieties sown either in the 
fal Or spring at the higher altitudes. At about 30° to 45° latitude, 
lewinter types produce best. For example, in northern Texas 
Minter Wheat is sown in October and November, in Oklahoma in 
October, in Kansas in September and October, and in Nebraska, 
Yoming and Montana in August and September. Some winter 


meat is grown in Canada and 
Roerilly itis sown in August. As 
latitude or altitude increases, 
» Winters become so severe and 
e Wheat cannot survive. 
is the spring wheat varieties 
th al Wherever winter 
" Survives the winter, it will 
my Produce more than 
E types, 

emperature, latitude, altitude 
tage of day all influence the 
nou of the wheat plant. 
North i of winter wheat from 
a moa sown in Colom- 
dh itude 5°) at 13,000 ft. 
lon Erow slowly and head 
M in 14 to 15 months, 
ritties sedevations, the same va- 
itdnever ne as grassy plants 
Tie ead. The winter types 
lef à a Certain amount of cold 
Geis E Pn as well as 
a ngth which s 

* E In Colombia. we 
he M à gradual change from 
© another and for this 
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reason each area of wheat production has special selected types 
adapted to its conditions. A winter wheat satisfactory to the 
southern Great Plains of North America will be killed by the winter 
in the northern Great Plains, but both types of winter wheat re- 
quire cold in order to develop to maturity. Spring wheats grown 
near the Arctic circle have a shorter growing period under long 
days and do poorly farther south. 


V. PRODUCTION 


Wheat is grown under a wide range of climates and soils but is 
best adapted to the temperate regions where the rainfall is be- 
tween 12 and 35 in. and between latitudes 30° to 60°. This 
roughly corresponds to the original large grassland areas of the 
temperate regions of the world. Although these regions provide 
the best conditions, wheat can be grown in areas of less than 12 
in. rainfall and up to 70 in., up to the Arctic circle and down to the 
equator, and from below sea level up to 10,000 ft. The rather 
heavy, deep, well-drained, dark-coloured soils, well supplied with 
organic material, of the chernozems and chestnut-brown groups 
are the most favourable for wheat production. The prairie soils 
of the United States, Canada and the U.S.S.R. are excellent ex- 
amples of good wheat soils. Wheat is not adapted to sandy and 
peat soils. 

In the 1960s about 515,000,000 ac. (208,000,000 ha.) of wheat 
were sown annually in the world, with a production of 8,000,000,- 
000 to over 9,000,000,000 bu. The yield of wheat varies widely 
throughout the world. In the drier areas, yields are often as low 
as 8 to 10 bu. per acre while in certain areas in northern Europe 
and Japan, yields have been as high as 70 to 80 bu. per acre. 
Yields have been reported as high as 125 bu. per acre under irri- 
gation. 

The world's largest producer is the U.S.S.R. with an estimated 
yield of more than 2,500,000,000 bu. from about 165,000,000 ac. 
Other leading producers are the United States (45,000,000 ac., 
over 1,100,000,000 bu.) and Canada (27,000,000 ac., over 715,- 
000,000 bu.) in North America; Argentina (about 13,000,000 ac., 
300,000,000 bu.) in South America; and India (33,000,000 ac., 
about 400,000,000 bu.), Turkey (20,000,000 ac., 350,000,000 bu.), 
Pakistan (12,500,000 ac., 145,000,000 bu.) and China (reported 
average production for 1955-59 of 900,000,000 bu.). Australia’s 
acreage is about 17,000,000, its yield about 325,000,000 bu. Total 
European production, excluding the U.S.S.R., is about 2,250,000,- 
000 bu. from 70,000,000 ac., the leaders being France, Italy and 
Spain with about 11,000,000 ac. each and yields of 510,000,000 bu., 
330,000,000 bu. and 175,000,000 bu., respectively; West Germany 
produces about 175,000,000 bu. from 3,350,000 ac. 

1, Land Preparation.—Production practices also vary widely 
throughout the world. In the extensive wheat production areas of 
North America, Australia, Argentina and the U.S.S.R., a high de- 
gree of mechanization is used. 

Wheat in the drier areas of these major producing regions 
generally is grown on the same land without a rotation of crops. 
A process called summer fallowing is used to store moisture in the 
soil with as little cultivation as possible, especially where the an- 
nual rainfall is less than 15 to 18 in. throughout a growing season. 
The soil surface is kept rough to absorb rain and prevent wind 
erosion and weed growth (see Dry Farminc), Under dry land 
conditions, enough moisture generally can be stored to grow a 
good crop every other year. When the soil contains moisture to 
a depth of 48 in. a crop of wheat is generally assured. 

Where more than 15 to 18 in. of rainfall occurs, wheat is 
often grown continuously, and in the more humid areas wheat is 
grown in rotation with other crops. In semihumid areas, early 
cultivation (plowing) is an important factor in successful wheat 
production. Plows or other cultivator tools follow immediately 
behind the combine harvesters. Early cultivation conserves mois- 
ture, controls weeds and increases the amount of nitrates, an im- 
portant plant food. 

In the humid areas, wheat often follows other crops such as soy- 
beans and corn, and the land is often prepared for seeding only 
by disking. Careful seedbed preparation generally results in 


higher yields. 
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Preparation of wheat seedbeds in many parts of the world is 
still carried on by primitive methods in which the soil surface 
is merely scratched with inadequate tools. Many more bushels of 
wheat could be grown in the world if all land was prepared for 
wheat using modern equipment and procedures. 

2. Seeding.—Good seed and equipment for planting are essen- 
tial to successful crop production. Grain drills are adapted to 
mechanized farming and large tractor-drawn outfits can sow 100 ac. 
per day. There are a number of types of drills but the principle 
is the same in all, in that seed is distributed uniformly and 
at an even depth. Depth of seeding varies from 14 to 3 in. and 
the amount of seed varies from as little as 20 Ib. up to 120 lb. per 
acre. Broadcast seeding (throwing the seed by hand or with sim- 
ple equipment) is wasteful of seed because it cannot be covered 
to uniform depth and uneven stands occur. Machine seeding is 
recommended even on small areas (see PLANTING MACHINERY). 

The date of seeding also varies. Wheat is a cool season crop 
and it is sown as early in the spring as the weather permits, Winter 
wheat is sown early enough in fall to enable a good root system 
to develop before cold weather stops growth, 

A close sown crop, like wheat, is rarely cultivated except under 
intensified farming and where hand labour is readily available. 
If weeds become a problem, they can often be controlled by using 
chemical sprays that are selective in their action, killing the weeds 
and not seriously damaging the wheat. 

< 8. Fertilizers.—In the humid areas of wheat cultivation, wheat 
responds to fertilizers. The most commonly required plant foods 
are phosphorus (P05), nitrogen (nitrates and ammonium com- 
pounds) and potassium (potash). Commercial fertilizers are 
widely used where they are available. Other manures are used 
and the growing of legumes in the rotation will supply nitrogen. 
Phosphorus is the plant food most commonly needed and it is ef- 
fective in increasing wheat yields even in the semihumid areas. 
Proper use of fertilizers increases yield 20% to 200%. Fertilizers 
generally are not needed in the greater part of the major dry land 
wheat-producing areas. 

Wheat responds to irrigation and the combination of adding 
fertilizers and water increases the yield three to four times. In 
the dry land farming areas of the United States, irrigation has ex- 
panded rapidly. An entirely new agricultural industry is develop- 
ing in the Sonora state of Mexico with the use of irrigation and 
fertilization of wheat. Wheat can be grown as a winter crop and 
corn or cotton as a summer crop. This double cropping is also 
common in Japan, where the cool season wheat is grown during the 
winter months and rice during the summer. 

4. Harvesting.—Harvesting of wheat has also become highly 
mechanized. Combine harvesters are used wherever the area is 
large enough to handle such machinery. The wheat is cut and 
threshed by the combine passing through the field only once. Ina 
number of areas, the wheat does not dry rapidly enough, so the 
wheat is cut and arranged in a windrow to dry and is picked up 
several days later with a combine. In the large producing areas 
the wheat is often piled on the ground, as rain does not occur often 
during harvest. This procedure is followed in order to harvest the 
standing grain as rapidly as possible to prevent field losses from 
storms. Most of the grain in these large producing areas is stored 
in local elevators or moved by railroad to large terminal storage 
areas. These storage facilities generally are available only in the 
surplus producing regions. 

The production of wheat in the major area of North America 
had become so mechanized that by the 1960s about three man- 
hours.were needed to handle one acre of wheat compared with 
about fifty hours 100 years previously. 


VI. DISEASES 


The Romans attributed rust of cereals to the god Robigus, who 
imposed this damage upon the crops of wicked people. It was 
about A.D. 1800 before it was understood that rust of cereals was a 
disease caused by a fungus. There are three rusts that attack 
wheat: stem rust or black stem rust (Puccinia graminis tritici), 
leaf or brown rust (P. triticina) and yellow or stripe rust (P. 
glumarum). 
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Stem rust is the most destructive of these, causing seya 
shriveling of the grain of susceptible varieties, so that in ei 
cases the crop is not harvested. Stem rust is world-wide in its 
distribution. It does not occur every year in epidemic propor- 
tions but it is the feared rust disease of many wheat growers, Th 
rust organism belongs to the same group of plants as the mush. 
rooms and produces spores of two types: red or uredospores and 
black or teliospores. The red stage is the one most commonly 
observed in the field. These spores can be easily blown aboy 
and alight on a wheat leaf. If there is high humidity, dew and thy 
proper temperature, the spore germinates and the germ tube enters 
the breathing pores (stomata) of the leaf and a mass of growth 
occurs within the leaf. In 8 to r2 days a rupture (pustule) of 
the leaf epidermis occurs and thousands of new red spores are 
liberated which are capable of infecting other living wheat plants, 
This process is repeated as often as there is green wheat to infest 
and proper climatic conditions prevail. These red spores are also 
called summer spores, as they cannot live over the winter, except 
in mild climate like Mexico's. However, the rust can travel north 
in the spring and summer in North America from Mexico to 
Canada, and then travel back south again in the fall on winter 
wheat or volunteer (self-sown) wheat. This same pattern is fol- 
lowed in all the major wheat-producing areas of the world, so the 
rust can live continuously in the red stage. When the wheat begins 
to ripen, the spores formed in, the pustules are black or dark 
brown. These are the winter spores and they can live over on the 
wheat straw under very cold conditions. In the spring these black 
spores germinate and produce small spores ( sporidia) ; these can- 
not infest wheat but can develop only on the alternate host, the 
barberry bush (Berberis species) and closely related species 
(Mahonia species). This is the part of the life cycle of the rut 
called the sexual phase. New recombinations occur by crossing a 
the barberry leaves, and result in many new races (varieties) of 
stem rust. Control of stem rust is possible by growing resistant 
varieties and eradicating the barberry bush. 

Leaf rust is also world-wide in distribution and has a life cycle 
similar to stem rust, but it has a different alternate host, the 
meadow rue (Thalictrum species), In North America the alternate 
host is resistant so the leaf rust is entirely dependent upon the 
summer or red spores. The red spores can withstand colder tem- 
peratures and can overwinter in many areas where winter whet 
is grown. This rust is not as spectacular in its damage, but 
more prevalent than stem rust and, on the average, does as mu 
or more damage. Control is practical only through the use 
resistant varieties of wheat. 

Yellow or stripe rust is not as widespread, as it is gene 
limited to higher altitudes and cooler temperatures. Control d 
this disease is also only practical by the use of varieties that att 
resistant to it. l " 

Another group of serious diseases is the smuts. The import 
species are bunt or stinking smut (Tilletia caries and T. fot 
and loose smut (Ustilago tritici). Stinking smut replacts n 
kernel with black spores and they are called smut balls. The 
ease got its name from its fishy odor. The loose smut 1s en in 
at blooming time and replaces the head except for the C^ in 
stem. This smut is not seen at harvest time, Control of stin e 
smut is possible by seed treatment and the use of resistant m d 
ties. No practical seed treatment has been available to 00 
loose smut, so the use of resistant varieties has been the 
practical means of control. "m 

There are many other diseases that cause damage to whea sth 
as scab, which is serious in the humid areas. Virus dise. í 
occur in the soil or are transmitted by insects are often i 
There are other diseases that cause rot of the roots and E 
the plant and damage the leaves. See also PLANT DisEASES 


VII. INSECTS 


There are several insects which are injurious to whe 
Hessian fly (Phytophaga destructor) is one of the mos q soë 
insect pests, particularly in the eastern half of the Unite i! 
The name was derived from the belief that it was intr uc (ssi 
the United States in the straw used for bedding by t®° 
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mercenaries who were brought over from Europe by the British 
during the Revolutionary War. This insect is a fly which lays its 

gs on the leaves of young wheat plants. The hatched larvae 
(maggots) crawl down to the base of the plant where they extract 
plant juices and also inject a substance that is toxic to the plant. 
Asa result, winter wheat becomes more subject to winter killing 
snd in the spring the straw breaks over. Control can be obtained 
pma community basis if all farmers where winter wheat is grown 
plant after the main brood of flies has emerged. Sowing of resist- 
ant varieties is most effective and such varieties were available 
after 1950. 

The wheat-stem sawfly (Cephus cinctus) is a serious pest in 
western Canada and adjacent areas in the United States. The loss 
occurs by the larvae chewing a ring around the stem from the 
inside which causes the stem to fall over. Deep plowing and the 
weof resistant varieties are control measures. 

Other insects causing occasional damage are wheat jointworms, 
wheat strawworms, chinch bugs, green bugs (aphid) and grass- 
hoppers. The last three can be controlled by the use of insecticides. 


VIII. STORAGE 


Wheat can be stored almost indefinitely without deterioration 
under conditions whereby it is kept clean, cool, dry (only 12%- 
13% moisture) and free of insects. Insects that damage stored 
wheat are not active below 40? F: and multiply rapidly only at 
lemperatures above 70° F. Insects can be controlled readily in 
proper storage facilities by the use of insecticides that are not 
detrimental to the quality or use of the wheat. Except in subsist- 
ence farming areas, much of the wheat produced moves rather 
promptly from the farm to the country elevator, then to the great 
terminal markets from which the demand of the larger mills and 
the export market are served. 

Substantial modern storage facilities for wheat and other grains 
trist. not only at the major terminal markets, but at major ports 
of exit and in importing countries. In addition, the milling in- 
dustry itself provides a considerable part: of its storage facility 
feeds. In the United States and in some other areas the govern- 
ments have encouraged the erection of additional storage facilities 
9 the farms and at the terminals. 


IX. VARIETIES 


Rive programs of wheat improvement have been under- 
m Pe almost all the wheat-growing regions of the world, particu- 
in r 1900 when Mendel’s laws of inheritance were recognized. 
hi this time, there were many varieties of wheat available 
e fi enterprising farmers had selected from their fields. Some of 

Re Concentrated selections of wheat varieties were begun by 
ies usted firm of Vilmorins about 1850. The world-recog- 
lim wedish Seed association at Lund was started in 1886. Wil- 
ts ere in Australia began a planned breeding program as early 


lines 
“among the Variations present in the commonly grown wheats. 


the ower h (emasculates) the anthers (male organs) from 
fitis fore they are mature and protects the head from pol- 
thys later Covering it with a small paper or plastic bag. Several 

ipar, transfers anthers with live pollen from the selected 
fover ent to the stigma (female organs) in the emasculated 
bybri i ants derived from such matings are’ first-generation 
tally gr 22'S and are uniform. “In subsequent generations, espe- 
sired * Second and third, many new recombinations occur. The 
ly i ants are selected and increased. This process requires 10 

a € cross from which Marquis was selected was made 
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in 1892 and not until 1907 was there an appreciable amount of seed 
(less than one bushel). Once released for general production, if 
the variety is desirable, it will increase very rapidly. By 1918 
there were over 300,000,000 bu. of Marquis wheat produced in 
Canada and the United States. 

The breeding of rust-resistant spring wheats for winter sowing 
along with proper irrigation and fertilizer practices has made 
wheat production in Mexico profitable where formerly little or no 
wheat could be grown. In Japan, remarkable achievement was 
made in breeding wheats that had short stiff straw and responded 
well to high fertility practices for winter production on the rice 
paddies. Enrique Klein of Argentina developed many varieties 
Suitable for that country. Nazareno Strampelli in Italy developed 
durum wheat varieties that have been adapted to much of the 
Mediterranean area. Pawnee, a winter wheat, was grown on over 
7,000,000 ac, ten years after it was released to farmers in Kansas 
and Nebraska. Thatcher wheat, developed in Minnesota, spread 
widely over the northern Great Plains and was the leading variety 
grown in Canada during the late 1940s and early 1950s. The 
rapidly changing variety pattern and a constant annual release of 
new varieties make any up-to-date account of all the notable 
achievements throughout the world impossible. 

There are many problems of wheat production that can be par- 
tially solved by breeding. Man has created his own problems by 
growing wheat so extensively and continuously in certain areas. 
When one variety is widely grown, it offers an immense field for 
specific diseases to attack the plant. Thus, it is a never-ending 
battle for the wheat research man to. compete with the constantly 
changing diseases. 

There are other objectives in wheat breeding besides disease 
resistance. The major objectives are stronger straw, insect re- 
sistance, good quality for specific uses, cold resistance, heat resist- 
ance and higher yields. Achievement. of these objectives is often 
difficult, but along with improved machinery and better cultural 
practices, breeding better varieties is one of the best ways of 
increasing wheat production and eventually increasing the world 
standard of living. 


X. USES OF WHEAT 


Wheat is not a homogenous commodity but may be divided into 
various market classes primarily on the basis of use. These classes 
can be recognized morphologically on examination of the grain. 
In the United States, hard red winter wheat comprises about 60% 
of the marketed grain; hard red spring, 20%; soft red winter, 
10%; white wheat, 6%; and durum, 4%. Most wheat is grown 
for use as human food, However, about 10% is needed for seed, 
and small quantities are used for production of starch, paste, malt, 
dextrose, gluten (a source of monosodium glutamate), alcohol and 
other products. Inferior and surplus wheat are used for livestock 
feed. For this purpose, wheat is about equal to corn in nutritive 
value but it requires grinding for most livestock except poultry. 
By-products of the milling process are generally used for livestock 
feeds. 

The chief food use is flour in the form of a baked product. The 
hard red winter and hard red spring wheats are used primarily ‘for 
bread flours. Soft wheats are used. mostly for cake, crackers, 
cookies, pastry and family flours. Durum wheat semolina is used 
mostly for making spaghetti and macaroni and other pasta prod- 
ucts. Breakfast foods are also made from wheat and the puffed 
wheat foods are made from varieties with large white kernels like 
the Baart variety of the Pacific northwest and certain durum 
varieties. 

Cereal grains are a high energy food source.. The grain not only 
includes the young plant (the embryo) but also the food necessary 
to nourish this young plant when it begins to grow. Therefore, 
these grains of wheat are like eggs and milk which also are food- 
stuffs designed by nature to nourish the young. If the whole grain 
is used for food, five important items are supplied: carbohydrates, 
protein, fats, minerals and some vitamins. 

Even though wheat products are a highly nutritious and in- 
expensive human food, consumption of wheat in.a number of coun- 
tries has declined as the standard of living has increased, largely 
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due to the increased use of other foods that are more expensive but 
perhaps more tasteful. In the United States in 1910, annual per 
capita wheat consumption was 216 Ib.; in the 1960s it was about 
116 Ib. 


XI. PROCESSING 


Some wheat is eaten like a porridge or a broth or pudding, pre- 
pared by merely soaking the grain and cooking it. Most uses of 
wheat, however, require some processing before it is used as food. 
The grain is cleaned at the mill or processing plant to remove 
chaff, weed seeds and other material, and then it is scoured me- 
chanically to remove the hairs and any dirt. Sometimes it is 
necessary to wash the wheat. Wheat is tempered or conditioned 
by adding water to it so that the kernel will break up properly. 
The dampened bran adheres together in large flakes. In the mill- 
ing process, the grain is first cracked and then passed through a 
series of rollers, and each time as the smaller particles are sifted 
out, the coarser particles are passed on to other rollers for further 
reduction, About 72% of the milled grain is recovered as white 
flour. If a higher per cent is extracted, the flour is darker in colour. 
In Europe and Japan during World War II, the flour extracted 
was 78% to 85%. The whole wheat flour is called graham flour 
and includes the whole kernel. As most of the fat in the grain is 
in the germ, graham flour becomes rancid when stored for any 
length of time. As white flour does not contain the germ, it is an 
easily stored product. New processes of milling are being experi- 
mented with in the United States in which the flour is separated 
into various fractions by air separations. In one process it is pos- 
sible to extract certain fractions from hard wheat flour that are 
more suitable for soft wheat uses than the soft wheat varieties 
themselves. This milling method may result in wheat products 
more competitive with other foods. (See also FLour.) 

Most of the flour produced is used for breadmaking. For this 
purpose, the protein content should be about 12.5% and of good 
quality. The quality refers to the ability of the gluten to be elastic 
and to retain gas in the leaven loaf. The wheats grown in the 
drier areas, the hard red winter and hard red spring types, generally 
have a higher protein content (11% to 15%) and also a "stronger" 
gluten. The wheats grown in the humid areas are soft wheats and 
the protein content is often 8% to 10% and the gluten is “weak.” 
However, this type of wheat produces flour suitable for special 
purposes. As the quantity of protein and sometimes the quality 
vary, the flours of different wheats are blended together to make 
flours suitable for many purposes. In the United States about 80% 
of the flour is used by commercial bakeries. In some bakeries the 
breadmaking process is continuous. This automatic procedure 
produces a slightly different textured bread but of a character that 
appears to be readily accepted by the public. See also BREAD. 


XII. MARKETING 


Most wheat moves off the farm on which it was produced, except 
that used for feed or seed. Wheat grain enters the local, national 
and international trade. The problem of marketing is not the 
same in all areas, as the use of the wheat is different and the types 
will reach different markets. Specific grain standards have been 
established and each lot of wheat that reaches a terminal market 
is examined and given a grade determined by the weight of a unit 
measure; condition of the grain; moisture content; presence of 
insects, stinking smut, other crops and foreign material. The grain 
may either be bought by grade alone or on sample. 

Wheat grown in the semihumid areas, the hard wheats, are the 
ones produced in surplus. Most of the soft wheats and durum are 
used in local areas in the countries where they are produced. 

Prices are determined in the United States by the price at 
Chicago, Ill. In the surplus areas, the price is less because of the 
cost of transportation to Chicago. On the other hand, in those 
areas to which wheat is shipped, the price is higher than at Chicago. 

There is a variation of pricing where wheat is shipped to seaports 
for international trade. 

In many countries of the world, the production of wheat is under 
some government control either to increase production in deficient 
producing countries or to restrict it in surplus producing countries. 
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Some of these activities have been successful in increasing pro. 
duction in countries that are attempting to become Sel f-Sufficient 
in wheat, but acreage and price controls in the surplus Producin, 
countries have not decreased production or given the mu 
adequate returns for their wheat. 

In the U.S., Kansas, Nebraska and Oregon have organized Wheat 
commissions financed by a small tax on each bushel of wheat pro 
duced in the state... These commissions attempt to develop ny 
markets as well as to increase exports to areas already using wheat 
products. Information and demonstrations concerning the use of 
wheat as human food have been made in areas of the world wher 
the people are not accustomed to this commodity. 

The principal export countries after World War II were the 
United States, Canada, Argentina, Australia and, in some years, 
France. The principal import countries were the United Kingdom, 
West Germany, East Germany, Brazil, the Netherlands, Japan, 
India, Pakistan, and China, and in some years the U.S.S.R; 

See also references under “Wheat? in the Index; 
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(E.G. He) 

WHEAT BELT: see AGRICULTURE: United States: Type-o} 
Farming Regions: Wheat Areas. 

WHEATEAR (Oenanthe oenanthe), one of the eat 
spring migratory birds in Europe, often reaching England by 
the end of February. The cock, with his bluish-gray back and 
light buff breast, set off by black ear coverts, wings and part o 
the tail, is rendered corispicuous in flight by his white rump, from 
which comes the name, a corruption of “white rear.” Both sexs 
have a sharp monosyllabic note that sounds like “chat.” Th 
nest is placed underground t 
large amount of soft material i 
collected, and on it from five 
eight pale-blue eggs are lil 
Wheatears were formerly trapp 
for eating in enormous num! ud 
on the downs. ^ The lo 
ranges throughout the old wort 
It also breeds in Greenland M 
arctic North America: 
eight species are foundin bles 
but the majority are inhabital 
of the drier parts of a 
They are sometimes p ý 
northern Alaska, the e 
lands and, rarely, in eastern ‘| 
ada, -Wheatears feed 0n 
insects and on seeds and on the small fruits of Saxifra£t^ |. 

Among allied genera is Saxicola which includes two well? 
British birds, the stonechat and whinchat. The wheatear a 


allies belong to the family Turdidae, the thrushes Mun m) 


ee ap 
WHEATON, HENRY (1785-1848), U.S: jurist, di 


and Supreme Court reporter, made significant contribulm. 
international law. Born at Providence, R.I., on Now. 27. ith 
graduated from. Rhode Island College (now Brown Univers 
Providence, in 1802; was admitted to the bar in 1805; 
a year of study abroad, practised law at Providence from jl i 
1812 and, in New York City, edited the Republican Natio" 
vocate from 1812 to 1815; "T 
A judge advocate of the army in 1814, he published: pig " 
the Law of Maritime Captures and Prizes (1815). He was 
tice of the Marine Court of New York City from 
As reporter of the U.S. Supreme Court in Washington 


ERIC HOSKING 


WHEATEAR (OENANTHE OENANTHE), 
IN FLIGHT, DISPLAYING ITS.CON- 
SPICUOUS WHITE REAR 


to 1827, he was distinguished for the learnedness of his annota- 
tions. He was member of the convention to write a new constitu- 
tion for the state of New York in 1821; a member of the Assembly 
in 1823; p» m dg Pet bs s eS “oni ih to 
vise the laws of New York. s diplomatic career began in 1827 
ifs an appointment to Denmark, where he Mole: chargé 
dafiaires until 1835. He was also chargé d'affaires and then min- 
ister to Prussia from 1835 to 1846. Elements of International 
Jow (1836), his most important work, was translated into many 
languages, including Chinese and Japanese, and became a standard 
po LH a na dron M. e ie Bo Le 
in 1838 for a prize ri y the French Academy of Moral and 
Political Science, was expanded and translated into English in 
185 as History of the Law of Nations in Europe and America. 
B» of the D orien (1831; Ee in French, 1844) 
id much to arouse European interest in Scandinavian history. 
Mens ss piir of interan By that Td 
sists 0| ose rules of conduct which reason deduces, as conso- 
nant to justice, from the nature of the society existing among 
independent nations, with such definitions and modifications as 
n be Ehe crai consent." He died at Dorchester, 
ass, on March 11, 1848. 
WHEATSTONE, SIR CHARLES (1802-1875), English 
ysicist and inventor of the Wheatstone bridge for po ae 
tlectrical resistance, was born at Gloucester in February 1802 and 
ied in Paris on Oct. 19, 1875, By 1834 he was appointed pro- 
fessor of experimental philosophy at King’s College, London. 
About this time Wheatstone measured (with a revolving mirror) 
the great speed of electric discharge in conductors. Applying this 
speed for sending messages, he and William Fothergill Cooke 
(qv) patented an early form of electric telegraph in 1837. 
Wheatstone’s inventions include the Playfair cipher and a cryp- 
{ographic machine (see CryproLocy). He wrote papers on the 
transmission: of sound in’ solids, and invented the concertina 
(ee) and a form of stereoscope (see BINOCULAR INSTRUMENT). 
e also wrote papers on the physiology of vision, binocular vision, 
ind colour. Wheatstone showed. that the electrical sparks from 
fierent metals give different spectra. He played a prominent 
5 in the early development of electric generators and of teleg- 
| Eos submarine cables. Wheatstone's Scientific Papers 
vee lected and published by the Physical Society of London 


Es QU, Low, They Made Your World (1949); G. Hubbard, 
WH eatstone and the Invention of the Telegraph (1965). 
Mayne ATSTONE BRIDGE: see INSTRUMENTS, ELECTRICAL 
WHEEL Indicating Instruments: Resistance Measurements. 
tions and L * The wheel was one of man’s most important inven- 
torial às had a profound. effect on cultural diffusion: Pre- 
locality ret the invention of the wheel probably took place in one 
Nis and Tom which its use spread over the ancient world. The 
NR other tools of an advanced metal-using community would 
Uges, aly: for working the wood, and archaeological evidence 
bests that it was in ancient Mesopotamia, following the inven- 


lon J, " H 
Use, of the potter’s wheel, that wheeled vehicles first came into 


i p earliest wheels. found in graves at Kish and Susa (q.v.) 

ree de second half of the 4th millennium B.C., and are made 
their eerie planks, clamped together with copper clasps across 
Wheels y, er length. The central plank bore a thick hub and the 
Of the i te kept in position by linchpins piercing the extremities 
bound has axle. Rims of these wheels were sometimes 
With Jon metal hoops heavily studded, and fixed to the wheel 
Mposiion etal clasps that also acted as braces, keeping the planks 


L qabistinicy, of this tripartite solid wheel form in the ancient 

for the 3 ànd in prehistoric Europe constitutes a basic argument 

| West As iffusion of the wheel from a Mesopotamian or other 
Aow 5m Source, and can be followed in the history of the cart. 
du shortly the spoked wheel attested before the 2nd millennium, 
A orthera Vee 2000 x.c. spoked wheels appeared on clay models 
| By the 15th €sopotamia, central Turkey, and northeast Persia. 
century p.c. spoked wheels were in use on chariots 
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in Syria, Egypt, and the western Mediterranean, and in China they 
were fitted to chariots used in the first historical Shang dynasty 
about 1300 m.c. (See CART AND WAGON.) 

In Europe, miniature four-spoked wheels were used in the Late 
Bronze Age as mountings for wheeled cauldrons in Bohemia and 
Denmark, and solid cast bronze wheels of similar broad felly (or 
peripheral rim) survive from the central European Iron Age. A 
four-spoked wheel is represented on a chariot carved on a chief- 
tain's grave at Kivik in Sweden about 1000 8.c., from which time 
spoked wheels were common in northern and western Europe. 

Meanwhile, the solid wheel was commonly used for agricultural 
Purposes. Tripartite wheels with crescentic openings on both 
sides of the hub were in use in the Bronze Age in Denmark, Ger- 
many, and northern Italy, probably for carts, and are identical 
with wheels still in use in the Indus Valley. Both Etruscan and 
Roman country carts had solid wheels made either of simple slices 
of thick tree trunks filled with 
small, square metal hubs, or of 
shaped planks nailed onto a 
square frame behind. Tripartite 
wheels with circular openings, 
solid slice wheels, and solid plank 
wheels were in use in modern 
times in Spain, Sardinia, south- 
ern Italy, Wales, Ireland, and 
Orkney, while solid wheels. of 
three arc-shaped pieces uniting at 
the hub were known in antiquity 
and can still be seen on modern 
Anatolian carts. 

Multiplication of openings in 


v Bor 
BY COURTESY OF NATIONAL MUSEUM OF ANTIQ- 
UITIES, EDINBURGH 


WHEEL FROM ROMAN CAMP AT NEW- 
STEAD, SCOT., WITH COMPOSITE the solid wheel probably did not 
BELLY (RIM) give rise to the invention of 
spokes, but a wheel of the crossbar type commonly used in classical 
Greece and Cyprus, and much earlier in northern Italy, appears to 
be transitional, or at least to preserve an attempt to provide a 
spoked wheel with the simpler joinery of the solid wheel. 

The fellies of the earliest spoked wheels are made of a single 
piece of wood bent in a full circle by heat. An Egyptian chariot 
from Thebes (1435 8.c.) has a felly of a single piece of ash into 
which the spokes are fitted by a mortise joint after a manner de- 
picted in Egyptian wall paintings, The thick fellies of European 
Bronze Age wheels were probably made up of several doweled 
pieces kept in position by a metal tire.. Improvement in wheel de- 
sign was probably the speciality of Celtic wheelwrights of Roman 
times; not only has Latin several Celtic loanwords for wheeled 
vehicles but some of the finest surviving wheels are those found 
in Roman sites in Celtic areas and southern Gaul, Celtic wheels 
in Europe have up to 14 spokes and are sometimes fitted with 
iron tires, shrunk.onto the wood while the metal was still hot. 
Chinese wheels of similar date have up to:40 spokes. 

The problem of avoiding the wearing of the hubs in these early 
wheels was met in Roman times by lining them at both sides with 
bronze rings, but the hubs of the Celtic wagons preserved in the 
bog at Dejbjerg, Den., are the earliest with roller bearings, formed 
by channels inside the hub in which lay rods of wood which turned 
‘between hub and axle. 

A number of Dark Age and medieval cart wheels have survived 
in Denmark. These have broad rims of six or seven fellies with 
one spoke passing through each to take the strain. Wheels of 
this type, usually with large hubs, are illustrated in medieval 
drawings on both carts and plows. Some were fitted with metal 
tires, banned in most medieval towns for the ruts they made. 

A later development in wheel construction was dishing, an ar- 
rangement in use by the 16th century for making the spokes in a 
flat cone, necessary because of the great increase in size of wheels 
in medieval times and for the counteraction of swaying loads on 
rough roads. Insofar as is known, the Peruvian and Aztec civili- 
zations were ignorant of its use at the time of first European con- 
tact. Although a number of wheeled animal figures are known 
to have been made in Mexico c. A.D. 1000, it is not certain whether 
wheeled. vehicles also were evolved and it is generally thought 
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wheels were not put to practical use in the Americas until the 
Spanish conquest. 

See also references under “Wheel” in the Index. 

BisurocmaAPHY.—C. V. Daremberg and E. Saglio, “Rota,” Diction- 
naire des Antiquités . . . (1873); G. Sturt, The Wheelwright's Shop 
(1923) ; M. Ebert, “Rad” and “Wagen,” Reallexikon der Vorgeschichte 
(1924-32); A. Salonen, Die Landfahrzeuge des Alten Mesopotamien 
(1951); Li-Chi, The Beginnings of Chinese Civilisation (1952) ; G. F. 
Ekholm, *Excavations at Tampico and Panuca in the Huasteca, Mex- 
ico,” American Museum of Natural History Anthropological Papers, 
vol. 38 (1944) ; E. Tunis, Wheels: a Pictorial History (1955) ; L. Miller, 
Wheels (1965). (Wm. C.) 

WHEELER, BENJAMIN IDE (1854-1927), U.S. philolo- 
gist, was president of the University of California, He was born 
at Randolph, Mass., on July 15, 1854, and was educated at Brown 
University, Providence, R.I. (A.B., 1875). After four years as a 
high school teacher in Providence and two as an instructor in 
Greek and Latin at Brown, he spent four more as a student in 
Germany, graduating with a Ph.D. in comparative philology at 
Heidelberg in 1885. His doctoral dissertation formulated a law 
of Attic Greek accentuation of nouns and adjectives that still 
goes by his name. 

After a year (1885-86) at Harvard University he went to Cornell 
University, Ithaca, N.Y., as professor and served there until, in 
1899, he was elected president of the University of California; 
he retired 20 years later. His tenure saw not only a natural growth 
of the university but a directed growth, over which Wheeler had 
exercised a guiding and controlling hand. He was the Theodore 
Roosevelt professor at the University of Berlin in 1909-10 and 
the liking for Germany and admiration of German scholarship 
which he had formed in his student days was strengthened and led 
eventually to difficulty and embarrassment when the United States 
entered World War I against Germany. 

The promise of distinguished scholarship given in his youth was 
cut short by his duties as university president; otherwise he would 
be counted as one of the foremost philologists ever produced by 
the United States. (J. Wx.) 

WHEELER, WILLIAM ALMON (1819-1887), vice- 
president of the United States from 1877 to 1881, was born in 
Malone, N.Y., June 30, 1819. After two years at the University 
of Vermont, Burlington, he stud- 
ied law, was admitted to the bar 
and practised successfully for six 
years. He turned to banking and 
in 1853, as trustee of mortgage 
holders, took charge of a railroad. 

As a Whig, Wheeler had been 
elected county attorney in 1846 
and New Vork state assembly- 
man in 1850. joining the new 
Republican Party he was elected 
state senator and president pro 
tem of the Senate in 1858, was a 
member of Congress, 1861—63, 
and president of his state's con- 
stitutional convention, 1867-68. 
In 1869 he was returned to Con- 
gress where, in 1875, on a com- 
mittee investigating a disputed 
state election in Louisiana, he de- 
vised the “Wheeler compromise" 
which recognized William P. Kellogg as governor and the election 
of such candidates as gave majorities to the Republicans in the 
state senate and the Democrats in the lower house. In 1876 he 
was Rutherford B. Hayes's running mate in the disputed election 
decided by the electoral commission. (W. E. Bv.) 

WHEELING, a city of West Virginia, U.S., and the county 
seat of Ohio County, is on the Ohio River about 40 mi. (64 km.) 
SW of Pittsburgh, Pa., in an industrial area which includes west- 
ern Pennsylvania, the West Virginia panhandle, and eastern Ohio. 

More than 400 industries are located within the Wheeling area with 
metallurgy, glass manufacture, tobacco products, pottery, and tex- 
tile manufacturing heading the list of economic activities. Pop. 


BY COURTESY OF THE LIBRARY OF CONGRESS 
WHEELER 


WHEELER—WHEELWRIGHT 


(1960) city, 53,400; Wheeling standard metropolitan Statistica} 
area (Marshall and Ohio counties in West Virginia and Belms 
County in Ohio), 190,342. (For comparative population ius 
see table in West VrgoiN1A: Population.) iy 

Wheeling was founded in 1769 by Ebenezer Zane of Virginis 
who later also helped settle Zanesville, O., and was the site of ny 
Henry, an important outpost of the Virginia frontier, During the 
Revolutionary War the fort was attacked several times by Indian 
bands, and was the scene of the last battle of the’ Revolution iy 
September 1782. 

The town, chartered as a city in 1806, and incorporated in 193 
benefited economically from its position as western terminus of 
the National Road for several years after 1818, and was further 
stimulated by the completion of the Baltimore and Ohio Railroad. 
in 1852. During the Civil War Wheeling was a centre for the 
Unionist movement in western Virginia and was the seat of the 
restored government of Virginia from 1861 to 1863. With the ad. 
mission of West Virginia into the Union in June 1863, Wheeling 
became the first capital of the new state and served as such until 
1870. From 1875 to 1885 the state capital was again located in 
Wheeling. 

The city established a council-manager type of government in 
1935. Educational facilities include Linsly Military Institute, 
established in 1814; Mount de Chantal Academy, established in 
1848; and Wheeling College, a liberal arts institution operated 
by the Society of Jesus and founded in 1954. Cultural and edu- 
cational programs are afforded through the operations of Oglebay 
Park, which supports a historical and arts museum and sponsor 
concert and lecture series. Oglebay Institute, another affiliate of 
Oglebay Park, is operated by the college of agriculture of West 
Virginia University. (Gr. E. M) 

WHEELOCK, ELEAZAR (1711-1779), American edut: 
tor, founder and first president of Dartmouth College, was bom 
at Windham, Conn., April 22, 1711. He graduated from Yale in 
1733, studied theology, and in 1735 became a Congregationalist 
preacher at Lebanon, Conn. He was a popular preacher through 
out the period of the Great Awakening. He also took young met 
into his house to fit them for college. One of these was a Mohegit 
Indian, Samson Occom, who made such excellent progress thit 
Wheelock decided to found a free school where both whites and 
Indians could be educated. With aid from various sources ht 
conducted such a school at Lebanon from 1754 to 1768, but with 
out a large attendance. When the school eventually failed, Whee 
lock accepted the offer of the governor of New Hampshire oft 
township of land on the Connecticut River. He went there with 
about 30 students in 1770, and, with other settlers, founded tht 
town of Hanover. The new college was named Dartmouth aa 
lege in honour of the earl of Dartmouth. For the remaining mt 
years of his life, which included the turbulent Revolutionary Wir 
period, Wheelock worked for the college, supervising build 
preaching, teaching, and raising money. He died at Hanoi 
April 24, 1779. yis 

His eldest son, JoHN WHEELOCK (1754-1817), succeeded 
as president of Dartmouth, and served from 1779 to 1817. sé 

WHEELWRIGHT, WILLIAM (1798-1873), US 


all of his adult life advancing commerce and techn 
South America. He was born in Newburyport, 
1798, Wheelwright first went to Chile in 1824 and return, 
1830 to ehter business. In 1840 he established a steamship d 
between Valparaíso and Liverpool, Eng., and subsequent 
tained permission to operate a line along the South Ameri y 
coast. He won numerous concessions from the Chilean fii 
ment for railroads, telegraphs, and public utilities. Be je fi 
Caldera-Copiapó railroad (1850-51), often regarded 8$ ki co 
commercial carrier in South America, He also directed yel” 
struction of the Valparaíso-Santiago telegraph (1852) % 
the first section of the Valparaiso-Santiago railroad. 
His enterprise led to the introduction of modern pU 
in a number of Chilean cities, notably Valparaiso. the 07 
transferred his interests to Argentina where he directed g, dt 
struction of the Rosario-Cérdoba railroad. Although 8 = 
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^ Wheelwright depended almost entirely upon British financing 
for his projects. In appreciation of his contributions the Chilean 
eople, in 1877, erected a statue to him in Valparaíso. 
He died in England Sept. 26, 1873. g.. 2 
WHELK, a common name applied to many species of small 
to fairly large carnivorous marine snails belonging to several 
dosly related families. They all have a powerful rasping tongue 
(radula), and have large horny teeth adapted for tearing animal 
tissue. Whelks commonly feed 
on clams, worms, barnacles and 
snails and occasionally on fish, 
Jobsters and crabs caught in com- 
mercial traps. These active mol- 
lusks crawl about by means of a 
large muscular foot. A long si- 
phonal tube protrudes from under 
the edge of the shell and directs 
water into the mantle cavity for 
respiratory purposes. The pro- 
boscis with the radula at its an- 
terior end can be greatly extended 
and inserted between the valves 
ofa clam, the animal on which 
whelks most frequently feed, A 
fattened plate (operculum) at= 
tached to the dorsal surface of the 
foot closes like a lid over the 
open end of the shell when the animal retires into the shell, The 
sexes are separate and the male specimens may be readily distin- 
guished by the large external verge or copulatory organ which 
anses on the right side of the neck but is folded back and lies 
within the mantle cavity except during copulation, Fertilization is 
intemal and the eggs are deposited in chitinous capsules that 
ea in clusters or strings and attached to rocks, wood, 
s, etc, 
. The common whelk (Buccinum undatum) reaches about four 
Inches in length and occurs on the coasts of northwestern Europe 
ind northeastern North America. Used by British fishermen as 
i4 Tune lines, Common whelks are dredged or are caught in 
B ennt ied : eoa ae ada food by many bottom- 
saes such as cod, and by starfish. 
h hid species are sometimes called rock shells or rock whelks, 
li are distributed throughout tropical and temperate seas, 
E or under rocks or on oyster bars, from the intertidal 
fies 0 considerable depths. The Tyrian purple of the Phoeni- 
igi from the Mediterranean rock whelks; for example, 
mw randaris and Murex trunculus. The dog whelks belong 
Ne d Thaisidae; Thais lapillus is the common species of 
ind ^ ngland and north European coasts. Thais haemastoma 
88 ron subspecies which occur im southeastern United States 
FAR aribbean area may be very detrimental to oyster beds. 
southern m are also referred to as whelks; they range eon 
Oster be assachusetts to Yucatan, living on clam beds an 
nt TS usually below the low tide line in shallow water to 
5 of several fathoms. They are the largest of the whelks, 


nie them teaching about 16 in. in length. 
Wi also SN Ar, (R.D.T) 
tin STONE, GEORGE (1551?-1587), English author 
hess, aneous works, including the play on which Shakespeare's 
on hab for Measure was based, was a son of a prosperous Lon- 
other p dsher. After his father's death (1557) Whetstone's 
urghi 'ved near Stamford, where the boy came to know the 
and ds to whom several of his works are addressed. Fiction 
The Rocks Eraphy are inextricably mingled in his writings (e.g. 
led at A * of Regarde, 1576), but it seems probable that he stud- 
nd scribble, the inns of court and'became acquainted with yen 
© sou ers, His play Promos and Cassandra (1578) was one o 
li. OF Shakespeare’s Measure for Measure; the dedica- 
mph Venture into dramatic theory. Whetstone joined Sir 
um D Gilbert’s abortive voyage of 1578. In 1580 he yisited 
rel his Heptameron of Civill Discourses (1582; reissued as 
9 1593) attempts to follow the Italian pattern of interlac- 
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ing tales and debates. His subsequent works are didactic compila- 
tions: Mirour for Magestrates of Cyties and Touchstone for the 
Time a 584; reissued as The Enemie to Unthryftiness, 1586) cen- 
sures civic corruption; Honorable Reputation of a Souldier (1585) 
is a conduct book for soldiers in the Low Countries; English Myr- 
ror (1586) enjoins civil obedience; Censure of a Loyall Subject 
(1587) moralizes on the executions following the Babington con- 
Spiracy. In August 1587 Burghley made Whetstone a commissary 


` of musters in Holland; in September Whetstone was killed in a 


duel at Bergen op Zoom. 

See T. C. Izard, George Whetstone (1942). (T. C. 1.5; M. M. Ls.) 

WHEWELL, WILLIAM (1794-1866), British philosopher, 
remembered for his work on the theory of induction and for his 
interest in the physical sciences, was born at Lancaster on May 24, 
1794. He secured an exhibition àt Trinity College, Cambridge, 
became second wrangler in 1816, and subsequently a fellow and 
tutor of his college. He was a fellow of the Royal Society by the 
age of 26." At Cambridge, Whewell was professor of mineralogy 
from 1828 to 1832 and professor of moral philosophy (then called 
moral theology and casuistical divinity) from 1838 to 1855. Mas- 
ter of Trinity College from 1841, he was vice-chancellor of Cam- 
bridge University in 1842. He died at Cambridge on March 6, 
1866. 

From the 1820s on Whewell was a distinguished figure in the 
academic world. His changing interests were reflected by early 
works on mechanics and dynamics, followed by studies of the 
history and philosophy of science, by exhaustive researches on 
tides and, after 1850, by writings on moral theology. His close 
study of Kant gave him considerable advantages over other con- 
temporary British philosophers. Although his work on the theory 
of induction was overshadowed by that of J. S. Mill, Whewell’s 
lasting reputation rests on his History of the Inductive Sciences, 
three volumes (1837) and his Philosophy of the Inductive Sci- 
ences (1840), the latter being eventually expanded into three 
books, The History of Scientific Ideas, two volumes (1858), 
Novum. Organon Renovatum (1858), and Philosophy of Dis- 
covery (1860). 

WHIG AND TORY, names used to denote two opposing 
political parties in England, particularly during the 18th century, 
were terms of abuse introduced in 1679 during the heated struggle 
over the bill to exclude James, duke of York. (afterward James 
II), from the succession. ‘“Whig”—whatever its origin in Scots 
Gaelic—was used of cattle and horse thieves and was thence trans- 
ferred to Scottish Presbyterians. Its connotations were Presby- 
terianism and rebellion; and it was applied to those who claimed 
the power of excluding the heir from the throne. “Tory” was an 
Irish term suggesting a Papist outlaw and was applied to those 
who supported the hereditary right of James in spite of his Roman 
Catholic faith. The Revolution of 1688-89 greatly modified the 


' division of principle between the two parties, for it was a joint 


achievement. Thereafter most Tories accepted something of the 
Whig doctrines of limited constitutional monarchy rather than 
absolutist divine-right monarchy, and under Queen Anne they rep- 
resented the resistance, mainly by the country gentry, to religious 
toleration and foreign entanglements. Toryism became identified 
with Anglicanism and the squirearchy, Whiggism with the aristo- 
cratic landowning families and the financial interests of the 
wealthy middle classes. The death of Anne in 1714, the manner 
in which George I came to the throne as a nominee of the Whigs, 
and the flight (1715) of the Tory leader Henry St. John, 1st Vis- 
count Bolingbroke (g.v.), to France, conspired to destroy the 
political power of the Tories as a party (see ENGLISH History). 
There followed nearly 50 years of rule by aristocratic groups and 
connections, regarding themselves as Whigs by sentiment and tra- 
dition, The die-hard Tories were discredited as Jacobites, though 
about 100 country gentlemen, regarding themselves as Tories, re- 
mained members of the House of Commons throughout the years 
of the Whig hegemony. As individuals and at the level of local 
politics, administration, and influence, such “Tories” remained of 
great importance. 

The reign of George III (1760-1820) brought a new phase in 
the shift of meanings of the two words. There was no Whig 
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Party, only a series of aristocratic groups and family connections 
operating in Parliament through patronage and influence. There 
was no Tory Party, only Tory sentiment, tradition, and tempera- 
ment surviving among certain families and social groups. The so- 
called king’s friends, from whom George III preferred to draw 
his ministers (especially under Lord North, 1770-82), came from 
both traditions and from neither. It was only by 1784, after more 
profound political issues, which deeply stirred public opinion, had 
arisen about such controversial matters as those brought into 
prominence by John Wilkes (g.v.), and the American Revolution, 
that real party alignments could take shape. 

After 1784 William Pitt the Younger emerged as the leader of 
a new Tory Party. This broadly represented the interests of the 
country gentry, the merchant classes, and official ministerial 
groups. In opposition a revived Whig Party, led by Charles 
James Fox (q.v.), came to represent the interests of dissenters 
and industrialists, and a desire for electoral, parliamentary, and 
philanthropic reforms. The French Revolution and the wars 
against France further complicated this division, for a large sec- 
tion of the more moderate Whigs deserted Fox and supported 
Pitt. After 1815 followed a period of party confusion, from which 
emerged eventually the conservatism of Robert Peel and Benjamin 
Disraeli and the liberalism of Lord John Russell and W. E. Glad- 
stone. Although the label Tory continued to be used of the Con- 
servative Party, Whiggism ceased to have much political meaning. 
See CONSERVATIVE Party (BRITISH); LIBERAL Party (BRITISH). 
See also references under “Whig and Tory” in the Index. 

BisLr0cRAPHY.—K. G. Feiling, A History of the Tory Party, 1640- 
1714 (1924; reissued 1950), The Second Tory Party, 1714-1832 (1938) ; 
L. B. Namier, England in the Age of the American Revolution (1930). 

(D. Tx.) 

WHIG PARTY, one of the two major political parties in 
the United States from about 1834 to 1854. (For the Whig Party 
in England see Wzic AND Tory.) Though its lineage may be 
traced back through the National Republicans, led by John Quincy 
Adams and Henry Clay (gq.v.), to the Federalists under George 
Washington and Alexander Hamilton, the party as such was 
formed in 1834 following the overwhelming victory of the Demo- 
crats in electing Pres. Andrew Jackson to a second term in 1832, 
chiefly on his issue of "killing" the second Bank of the United 
States by refusing to renew its charter. 

Drawing strength and support from three main groups—eastern 
capitalists, western farmers, and southern plantation owners—the 
Whigs generally espoused the cause of propertied and professional 
people (without, however, being antilabour) and, above all, the 
cause of national unity. In the beginning they were united by 
their bond. of opposition to "executive usurpation" under Presi- 
dent Jackson and by winning to their ranks the great bulk of the 
membership of the Antimasonic Party (g.v.). A twofold strategy 
lay behind the choice of the term Whig: to avoid the handicap 
of functioning any longer under a name identified with the disas- 
trous defeat of 1832, especially since the loser in that campaign, 
Clay, was one of their main leaders; and, by implication, to fasten 
on the Jacksonian Democrats the odious label of Tories. 

Senators Clay of Kentucky and Webster of Massachusetts gave 
the Whigs their best and most sustained leadership; yet Gen. Wil- 
liam Henry Harrison (1840) and Gen. Zachary Taylor (1848), 
neither of whom represented any well-known political views, were 
their only successful presidential candidates—and both men died 
in office, with serious consequences for the party. Sen. John C. 
Calhoun of South Carolina, spokesman of the great slave owners 
of the South, supported the Whigs until the close of the 1830s, 
primarily because of Jackson's ruthless opposition to nullification 
(q.v.); but Calhoun later returned to the Democratic fold. 

Not yet fully organized by 1836, the Whigs supported three can- 
didates in that election (Webster in the East, Harrison in the 
West, and Hugh L. White in the South), but in 1840 they nomi- 
nated the old Indian fighter Harrison and John Tyler, a leading 

Virginia planter. This was the famous “Log Cabin and Hard 
Cider” campaign of “Tippecanoe and Tyler Too." The Whigs 
won, but Harrison died within a month after his inauguration as 
president; Tyler, a southern Whig, proved to be so much more 
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concerned about states’ rights (g.v.) and slavery than about th 
program of either the Clay or Webster factions that these faci 
secured Tyler’s formal ejection from the party. In 1844 th 
Whigs nominated Clay as their standard-bearer and drafted their 
only real platform, one stressing the need for a well-regulated cy. 
rency, a tariff for revenue, distribution to the states of the pro. 
ceeds from the sale of public lands, limitation of the president ty 
a single term, and reform of executive usurpation—all in line with 
Clay’s American System of tariff protection and internal improye, 
ments proposed in the 1820s. Perhaps, however, because of his 
indecisive position on the “reannexation of Texas," the key issu 
of the Democrats, Clay lost, and James K. Polk won. 

In 1848 the Whigs again offered a military hero, General Taylor 
of Mexican War fame, as their candidate and succeeded a secon} 
time in gaining the White House, only to have their leader die in 
July 1850. On the accession of Millard Fillmore to the presidency 
the greatest question before the country was that of the extension 
or prohibition of slavery in the newly acquired territories, Faith 
ful to the key Whig principle of preserving national unity, Fillmore 
sided with Clay in the effort of the “great compromise" to forge 
a final solution to this irrepressible issue. When the Clay-spon 
sored Compromise of 1850 (see Compromise or 1850) became 
law, the Whigs hailed it as a lasting settlement and looked forward 
with confidence to the next campaign, Their strategy in 1852, 
based on the assumption that the slavery question had been solved, 
was to allow the southern states’-rights wing to write the plat- 
form while the northern nationalist wing selected the nomine, 
Passing over Webster and Fillmore, either of whom would have 
symbolized the party’s great achievements, they for a third time 
nominated a general. Winfield Scott proved, however, to bes 
inept a candidate that the Whigs not only went down to defeat but 
did so in a manner foreshadowing both their own extinction as 4 
party and the dissolution of the Union. 

The year 1856 witnessed the gathering of a few “silver gray” 
or “cotton” Whigs to draft a platform calling for “unalterable 
attachment to the Constitution and the Union" and emphasaing 
the “absolute necessity of avoiding geographical parties.” When 
it came.to nominating a ticket, however, they chose for their di 
didates the nominees of the “Know-Nothing” (q.v.), or Americal | 
Party. This was in effect a confession that the bulk of their mem- 
bers had already gone over either to that party or to the new 
publican Party, which was to win the presidency under Abr 
Lincoln, a former Whig, four years later. 

See also UNITED STATES (oF AMERICA) : 
Party (U.S.); REPUBLICAN Party (U.S.). i 

BIBLIOGRAPHY.—Arthur C. Cole, The Whig Party in the SoM 
(1913); George R. Poage, Henry Clay and the- Whig Party (1980); 
Wilfred E. Binkley, American Political Parties: Their Natural d 
(1943); Arthur M. Schlesinger, Jr, The Age of Jackson (1945) i in, 
ae) and Donald B. Johnson, National Party Platforms 1 
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WHIPPLE, GEORGE HOYT (1873- ), US 
cian, educator, and Nobel prize winner, noted for his stu 
the liver in its essential relation to blood formation, Was Mit 
on Aug. 28, 1878, the son of a physician in Ashland, N.H. m 
graduation from Yale in 1900, he received his M.D. from " 
Johns Hopkins University, Baltimore, Md., in 1905, Wht 
continued his training in pathology under William H. Wen 
became associate professor of pathology at Johns Hopkins ue 
From 1914 to 1921 he was professor of research medicine 
University of California, Berkeley, and director of the e 
Foundation for Medical Research. His discovery during thi 
riod that liver is essential for blood formation, together Wi 4) 
demonstration by George Minot and William P. Murph; (ty 
of Harvard that liver is curative in pernicious anemia, le 
1934 Nobel award given jointly to these three workers. 
ANEMIA: Deficiency of Essential Nutrients and Reguli 
Bone Marrow Function.) Nw 

In 1921 Whipple went to the University of Rochester. aul 
to become the first dean and organizer of its new medical MT 
He gave basic design to the construction of what has b 
world-famous integrated medical centre, combinini 
hospitals and medical school under one roof. (W- $ 
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POORWILL, common night bird, Caprimulgus voci- 
rus, of the hardwood forests of eastern North America; the 
name is taken from its call. It belongs to the worldwide family 
Caprimulgidae, which also includes nightjars, goatsuckers, poor- 
vill, chuck-will’s-widows, and nighthawks. The whippoorwill, 
about ten inches long, has a very small bill but a big head, large 

es, à bristle-fringed gape that extends back under its ears, tiny 
feet, and very long wings. The bird is variously patterned in rich 
browns, tans, and black, and iha pes has a white throat band 
d white tips to its outer tail feathers, 
B. the day the w hippoorwill sleeps on the ground, where 
ils colour harmonizes with the dead leaves. At night it feeds by 
waiting for insects from some perch or pursuing them swallow- 
like and snapping them up in its huge maw. Its loud, three- 
syllable whistled call is heard in the darkness more often than the 
ird is seen and may be repeated hundreds of times in quick suc- 
gom men the bird is perched on a branch. To some 
ple the call is monotonous, 
E? nest is made; the two plain white or lightly spotted eggs 
are laid on the ground among the leaves where they are conspicu- 
ous if the parent leaves them. The young is down-covered and, 
though able to walk about some, is cared for by the parents in the 
qui of the nest site. In winter the birds go south, some as 
ar as Costa Rica. (A. L. Rp.) 
WHIP SCORPION, any representative of the order Pedi- 
palpida (Thelyphonida) of the class Arachnida (g.v.). There is 
àcrtain superficial resemblance between true scorpions and whip 
scorpions, but whip scorpions are 
not poisonous and their tail or | 
fagellum is a harmless, tactile ap- 
pendage. They have powerfully 
developed pincers, with which | 
they grasp beetles and other in- jg 
Sls on which they feed, and with 
which they can inflict a painful | 
prick if picked up carelessly. 
When irritated whip scorpiohs | 
Produce a gaseous secretion from 
Bands opening at the base of the 
lil. The odour of this secretion 
"embling vinegar, caused the 
‘nen People to give the name à 
Mision ton to Mastigoproctus giganteus, the common. whip 
Hin st dul in Mexico and the southwestern U.S. The compo- 
EM 5 secretion is not known, but it is highly irritating to 
nul membranes and is an effective means of defense. 1 
They He eens are inhabitants of tropical and hot countries. 
limon Naya stones, in crevices of rocks, in termite nests, in 
females ca. ground, and in dark or deserted buildings. The 
ofthe a the eggs in a glutinous secretion on the underside 
ck of th men until they are hatched. The young climb on the 
they molt xi mother and stay there for five or six days when 
tions d. desert the parent to lead an independent life. Whip 
tally Me à comparatively small group. Only ten genera are 
continent ip and of these only two belong to the American 
ehe RU e rest are found in the Eastern Hemisphere. The 
deriba he of these is Thelyphonus caudatus from Java, first 
aed Linnaeus, Its defensive secretion smells of formic 
Scorpion p active creature, half as large as the Mexican whip 
allied pta 5, like the latter, occasionally found in dwellings. An 
es, Thelyphonus sepiaris, occurs in Bs 39d 
, PR; X. 
MAIR, p SOL, a rotary flow of ocean currents around a de- 
current area, created by the head-on meeting of a rising 
Whi mite with the return-ebb current of the preceding tide. 
e island re of common occurrence in the narrow passages be- 
Y, the Hae and mainland shores, as in the fiords of Nor- 
D some s tides and Orkney Islands off the coast of Scotland. 
bà signs the rotary flow becomes accentuated and peser 
ico SE with downward draft into a deep KA G 
T Where den flow (see below). This phenomenon is D 
idal inflow through a narrow passage having consid- 
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erable depth meets ebb-tide outflow, as in the Naruto strait con- 
necting the Inland sea of Japan with the Philippine sea. (See 
Cruising Japan’s Inland Sea,” by Willard Price, National Geo- 
graphic Magazine, Nov. 1953, p. 623.) In general, the reversal 
of tides, which is primarily responsible for the conditions men- 
tioned, is linked with the relative positions of sun and moon, oc- 
curring approximately every six hours.: The moon, being nearer 
the earth, exerts by far the stronger force in the formation of the 
tides and of the resulting tidal currents, Their regularity of oc- 
currence is a material aid to navigators, especially to fishermen 
in sailing vessels, except when’ sudden winds of gale force, blow- 
ing in a direction contrary to or at an angle with that of tidal 
flow, create high waves or “choppy” waters that have been respon- 
sible for the loss of ships and of life and hence are greatly feared 
by navigators. Only high-powered steamships and motor-driven 
boats can withstand their onslaught. 

Whirlpools occur in many parts of the world. Among the better 
known are the whirlpools of Charybdis, along the Calabrian coast, 
and of Messina, in the Strait of Messina (first described by 
Homer) between the island of Sicily and the mainland of Italy. 
The Maelstrom (Dutch for “whirling stream”) between the 
islands of Moskenes and Mosken of the Lofoten Islands, which 
are off the coast of Norway, is peculiarly subject to "rough water" 
in windy weather. 

Direction of rotary flow in whirlpools is independent of rotation 
of the earth, as the result of superior control by coast lines and 
bottom obstructions. However, unhampered strong vortex flows 
of the type occurring in the Naruto strait, Japan, above de- 
scribed, are controlled by the rotation of the earth turning 
counterclockwise in the northern hemisphere and clockwise in 
the southern hemisphere. 

The term whirlpool was coined in the early days of small sailing 
vessels. It is often confused with other rotary forms of flow, 
notably with vortexes and kolks. A whirlpool in the open ocean is 
nothing more than a large-scale eddy; i.e.; a simple rotary flow, 
not always truly circular in form because of irregularity of coast 
lines. Inability on the part of sailors to steer out of whirlpools 
for lack of favourable wind often resulted in their vessels being 
either driven against rocky shores or held in a whirlpool's centre. 
Popular sagas notwithstanding, the centre of a whirlpool in the 
open ocean is free from suction or downward draft. 

Differing distinctly from the steady whirlpool type of rotary flow 
is vortex flow, which spirals downward into a depressed shaftlike 
hole at a high rate of speed, entraining floating objects including 


small vessels. 
Different, also, is the river kolk (term borrowed from the 


Dutch, used also in Germany), which is a short-lived spasmodic 
upward displacement of bottom water with swiftly whirling vortex 
motion at stream bed where its strong suction entrains bottom sedi- 
ment upward. Commonly seen in river bends during high-rising 
stages, kolks dissipate at the surface in the form of nonrotating 
“boils” with slightly bulging surfaces. By lifting river-bed ma- 
terials such as clay and sand and scattering these in the flowing, 
river water, kolks constitute the primary. agency that actively 
deepens streams along the concave shores of bends. (G. H. M.) 

WHISKY (Wuuskey), a potable alcoholic beverage obtained 
from the distillation of a fermented mash of cereal grains, suit- 
ably aged in wood, usually white oak. It is whisky in Scotland 
and Canada; whiskey (with an “e”) in Ireland and the U.S. 

The whiskies produced in each country are distinctive in char- 
acter because of difference in method of production, type and 
character of the cereal grains and, most important, the quality and 
character of the water employed. For example, Scotch whisky is 
inimitable because only in Scotland can be found the spring water 
that rises through a red granite formation and then passes through 
peat moss country. pio 4 

For the same reason the three principal distilling centres in the 
conterminous United States are located where they are because of 
the water obtained from springs that rise through limestone rock. 
The limestone mantel runs along western Pennsylvania, cuts across 
southern Indiana and over into Kentucky; there is another lime- 


stone outcropping in Maryland. 
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There is no precise record-of when whisky was first distilled 
in either Scotland or Ireland. The earliest direct account is found 
in the Scottish exchequer rolls of 1494 which lists: “Eight bolls of 
malt to Friar John Cor wherewith to make aquavitae.” There 
must have been knowledge of the art long before, since Albukas- 
sen, the Arabian alchemist had described the distillation process 
in his writings of the 10th century. The Latin term used to de- 
scribe distilled spirits was aguavitae, “water of life.” The Scots- 
men and Irish translated this literally into their own Celtic as 
uisgebeatha, eventually shortened and anglicized into “whisky.” 

Scotch Whisky.—In the beginning, every Highland laird had 
his own pot still. The whiskies produced were rough and harsh, 
with a smoky pungency only Caledonians could appreciate—and 
they paid no taxes. Commercial distillation dates only from 1814 
when excise taxes were levied and stills of less than 500-gal. capac- 
ity were prohibited. Even then consumption of Scotch whisky 
was very much local. A similar situation prevailed in Ireland. 
The principal contributing factor to the eventual world-wide popu- 
larity of Scotch whisky was Robert Stein's invention in 1826 of 
the column still, a continuous distillation process. In 1832 Aeneas 
Coffey obtained patents on improvements of this process. The 
column still is known today as the patent or Coffey still. This im- 
provement made possible the distillation of more refined, lighter- 
bodied whiskies at higher proofs than was possible with a pot 
still. Today all Scotch whisky is a blend of pot-still and Coffey- 
still distillations. Scotch whiskies are fairly light bodied but have 
a distinctive smoky malt flavour. 

Production.—Pot-still or malt whisky is distilled only from a 
fermented mash of malted barley. Patent-still or grain whisky is 
distilled from a fermented mash of barley malt and other (un- 
malted) cereal grains. 

Pot-Still Whisky —The steps in the pot-still process are: (1) 
cleaning the barley by screening out all foreign matter; (2) malt- 
ing; (3) drying and grinding; (4) mashing; (5) fermentation; (6) 
maturation; and (7) blending. 

The clean barley is steeped for two or three days in tanks of 
water, called steeps. It is then spread on the concrete malting 
floor to germinate under conditions of warmth and moisture for 
some 8 to 12 days. During this time the grain is constantly 
sprinkled with water and periodically turned over with wooden 
shovels. The barley sprouts, the starch in the grain is modified by 
the enzyme cytase, and the enzyme diastase, which is secreted, 
converts the starch in grain into maltose and dextrin, fermentable 
sugars. When the sprouts are some 3 in. long, the water is turned 
off and the grain is known as green malt. 

For drying, the green malt is transferred to a kiln, where it rests 
on a screen directly above a peat and coke fire. The acrid and 
oily smoke from the peat swirls around the grain so impregnating 
it that the aroma is carriéd over into the distilled spirit. The 
kilned malt is screened to remove the culm, or dried sprouts, and 
then ground into a meal, or grist. 

In mashing, the grist is thoroughly mixed with hot water in a 
mash tub, and allowed to soak until the water has liquified all 
of the starches, and the diastase has converted the starches into 
maltose and dextrin. When the liquid has absorbed all the good- 
ness from the grain, it is known as the wort which is drawn off 
the husks dr draff (which, being rich in proteins, is dried for 
cattle feed). It is cooled and pumped into the fermenting vats. 

In fermentation, vessels holding from 2,000 to 10,000 gal. are 
used. Pure cultured yeast is added to the wort and fermentation 
begins. The yeast causes the sugars in the wort to split into equal 
parts of alcohol and carbonic acid gas, the latter of which escapes, 
or is recovered as a by-product, the alcohol remaining in the 
liquid. The yeast continues to work until all of the sugar has 
been converted, usually some 48 hours. Simultaneously, other 
subsidiary fermentations take place that are responsible for many 
of the flavours of the whisky, characteristic of each particular 
distillery. When fermentation is completed the liquid is known 
as beer or wash. To this point the process is identical with brew- 
ing ale and beer, except for the omission of hops. 

For distillation, the beer goes into a pot still (see ALCOHOLIC 
BEVERAGES, DISTILLED) known as the wash still The result of 
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the first distillation is a distillate of low alcoholic Strength called 
low wines. The first distillation separates the alcohol from 
liquid and eliminates the residue of yeast and unfermentable mat 
ter. Also, a further cooking of secondary constituents a 
within the still. The low wines pass into a second pot still, known 
as the spirit still, where they are redistilled. The first and last 
part of the distillation, the heads and tails, are called the feints, 
they are separated from the useful or middle portion and ate re, 
turned to the wash still for redistillation with the next charge of 
beer. Pot-still distillation is an intermittent process. 

The useful or middle-run spirit that is distilled off at between 
140 and 142 proof, now malt whisky, flows into a receiving vat 

Grain Whisky —The second type of whisky distilled in Scot 
land follows the same general production steps outlined aboye, 
Grain whisky differs from malt whisky in several respects, 4 
mixture of malted and unmalted cereal grains are mashed, then 
fermented, and the resultant beer is distilled in a patent or column 
still in a continuous distillation operation. Grain whiskies are dis. 
tilled off at slightly over 180 proof. Scotch grain whiskies ar 
very light in body and flavour. 

For a discussion of maturation, see ALCOHOLIC BEVERAGES, Dis- 
TILLED: Maturing. Cask sizes for maturing vary from 33 to 145 
gal. capacity. The length of time needed varies with the chart 
ter of the individual whisky, the size of the cask and the climatic 
conditions where it is stored. However, the Immature Spirits ut 
of Great Britain establishes that no distilled spirits, such a 
whisky, rum or brandy, may be sold for public consumption un 
less they have been matured in wood for at least 3 years, 

Blending is a high art, requiring great experience, a very keenly 
trained nose and palate, No two whiskies are the same. Each his 
its own particular characteristic, due in part to the geographical 
location of the distillery and in part to the individual distille, 
The four geographical malt distilling divisions of Scotland are the 
Highlands, Lowlands, Campbeltown and Islay, The grain whisky 
distilleries are mostly in the Lowlands. 

The blender must choose the proper proportion of Highland and 
Lowland malts for delicacy, lightness and finesse, to which he addi 
smaller amounts of Campbeltown and Islay malts for body and 
maltiness, and finally the proper blending of grain whiskies LU 
marry with the blend of malts to produce an identical match 0 
the aroma, flavour and character of the whisky the public has be 
come accustomed to in the brand that is being blended, lusu 
intricate business, often calling for the use of upward of 40 hd 
ent malt whiskies and half a dozen grain whiskies. After t 
blend is made, usually in a large vat, the blended whisky An 
barreled and allowed to marry for a month before bottling. ; 
the time of bottling, the blended whisky is reduced to the a 
required by the market for which it is intended. The Um 
demands Scotch whisky of 86.6 proof, while the United King a 
Canada and most of the other markets of the world prefer 807" 
whisky. tint 

Irish Whisky.— Production of whisky began at the sam Fs 
as in Scotland. The methods used to produce Irish whisky 
essentially the same as in Scotland, with several differences: ü 
malted barley is kiln dried, but the kiln has a solid floor $0 E 
the smoke from the fuel used has no opportunity to come dr 
tact with the grain. Consequently, Irish whisky does 0 
a "smoky" aroma or flavour. y ist 

Irish pot-still whisky is triple distilled. Irish whisky the pit 
matured a minimum of five years before it can be sold to 
lic. Irish whiskies are nearly always all pot-still whisky, ? 
patent-still grain whiskies are also used. Irish whiskies at? vrai 
bottled as'a blend of whiskies of the same distillery, but® 


Irish whiskies ral ill 


unblended whisky is also marketed. 
medium body and flavour to very full bodies and 
flavour. ss. at QUW 
Canadian Whisky.— The first Canadian distilleries ® pid 
in 1769 and two at Montreal by 1787 distilled rum (iit 
from molasses imported from the West Indies. Gran m 
did not develop until the early 19th century, when à after 
from the influx into Canada of United Empire Loyalists rodut 
American Revolution. Being farmers, they were soon PI 


surpluses of grain, which were easier to sell and transport in the 
form of whisky. Practically every grist mill became a distillery 
by 1850 there were 200 distilleries in the province of Ontario 
lone, whereas in the second half of the 20th century there were 
ly 21 distilleries in all of Canada. 

Production Methods.—Canadian whisky distilling techniques 
| and practices are generally similar to those employed in the con- 
lerminous United States, described below. There are some differ- 
ences, Canadian law establishes that Canadian whisky must be 
produced from cereal grain me corn, rye, wheat, barley and 

t. The Canadian Excise Tax bureau exercises the customary 
E controls to assure collection of the tax, but allows the dis- 
tiller complete latitude in detail as to grain formulas, ‘distilling 
ad maturation procedures. Consequently each distiller varies 
the proportions of the grains mashed, distills off some of his 
whiskies at low proofs—140 or even lower—to retain flavouring 
congeners, and others at over 180 proof, to assure lightness of 
body, and matures his whisky in either new or reused charred oak 
oruncharred oak barrels. All Canadian whisky is blended. No 
straight Canadian whisky is marketed. Legally, no Canadian 
= whisky may be sold until it has been aged in wood for at least 
two years, but in practice it is usually aged six years, Canadian 
whisky is bottled at 86 to 90.4 proof. Canadian whisky is always 
1 lightly flavoured, light-bodied, blended whisky. 

United States.—The distilling industry in the United States 
began in the 17th century in the New England colonies, the 
product being rum, obtained from molasses imported from the 
West Indies, Distillation of whisky began in colonial times with 
the settler’s grist mills, during the 17th century centred about 
western Pennsylvania and in Maryland, although some was carried 
on in Virginia.. Gen, George Washington had a commercial dis- 
tillery at his Dogue farm, near Mount Vernon, Va., and was very 
proud of the quality of rye whisky he produced there. Thomas 
Jefferson also distilled whisky, The whiskies produced were ob- 
tained almost entirely from rye grain, 

The whisky-distilling industry received its greatest impetus in 
1/91 during Washington's administration. The newly established 
enl government, needing revenues with which to conduct » 

iness, imposed an excise tax on whisky. Resented and resiste 
ly the Pennsylvania distillers, President Washington was obliged 
Ends to quell the stormy. HOH Gn VEE be 

3 . any of the disgrunti utch, Scottish ani 
(m ime distillers decided to move beyond the reach of the 

ap ectors and so went farther west into. Indian. territory. 
ii ee Proper water for distilling in what is today southern 
and Poo Renfucky. They also found that maize grew better 
iles Ronny than rye, and it became the grain the dis- 
E uy in Roby is ad Res ulis 
Dunty is credited to "ihe Rev Ae Gane 78% Other early 
Dl of the period were Jacob Spears, John Hamilton and 

taste ae The corn whisky they produced was sweeter to 
Ston peon! lighter in body than the rye whisky of Pennsylvania. 
urbon INE demanding whisky from Bourbon county and 
isky in Wisky eventually became the most popular type of 

ED allied States. 

D whisk ed States is the world’s largest producer and consumer 
tito The federal treasury department has regulated and 

E detailed standards of identity for whiskies, but basi- 
ind blende, ue only two broad types of U.S. whiskies: straight 


“eget Methods. —U.S. production methods are basically 
Whiskies mene employed in Scotland for the making of grain 
Which ism alted and unmalted grain is milled into a fine meal, 
Wash js th ashed, cooked and fermented. ‘The resultant beer of 
More gra i distilled in a column still, known as a beer still, but 
ae cally described as a whisky separating column. — 

t second E distilleries the distillate from the beer still passes into 
tke a iit S’umn, known as a doubler. In principle, à doubler is 
Lm lie Still since the heat employed to vaporize the alcohol 
externally, from a steam jacket surrounding it, as Op- 
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posed to the beer still where the rising steam is in direct contact 
with the beer or wash. In either case, the straight whisky is dis- 
tilled off at 160 proof or less. 

„To obtain more highly rectified whiskies or neutral spirits, i.e., 
distillates of 190 proof or more, multiple column stills are used. 
These may consist of three or more rectifying columns (some- 
times five). 

: U.S, regulations governing whisky production are the most spe- 
cific in the world. In addition, to insure the collection of the 
revenue and until the internal revenue tax is paid, every produc- 
tion step is under close supervision by treasury agents. Thus, 
the government agents fiscalize the weight of the grain received, 
the milling, mashing, fermenting, distilling and barreling opera- 
tions. The agents also hold the keys of the many locks and pad- 
locks on the stills and to the federal bonded store rooms on the 
distillery property. , 

Straight Whisky.—Under U.S. regulations, a straight whisky 
is one that is distilled off at 160 proof or less, barreled at no less 
than 80 or no more than 110 proof and aged for a minimum of 24 
calendar months. If it is distilled from a fermented mash com- 
posed of a minimum of 51% rye grain it can be marketed as 
straight rye whisky; if at least 51% of the grain mash fermented 
is corn (maize) it can be marketed as straight bourbon whisky. 
Such whiskies may be reduced in proof by the addition of water 
only, at the time of bottling to 80 proof, but no lower. 

Bottled-in-Bond.—The Bottled in Bond act was passed by 
congress in 1894 to permit a distiller to bottle his whisky and 
to hold it in U.S. government bonded storage as bottled whisky 
without having to pay the excise tax upon it until it was with- 
drawn for marketing, provided it was straight whisky, was at least 
4 years old and was bottled at 100 proof. 

The term “‘bottled-in-bond” is not a guarantee of quality by the 
U.S. government, nor does the government assume any responsibil- 
ity in this respect. 

Blended Straight Whisky.—On the whole, quite full-bodied 
and full-flavoured straight whiskies may be blended together. 
Such a blend will be labeled “a blend of straight whisky.” 
If 51% of the blend is bourbon whisky, it can be labeled 
“blended bourbon whisky” or “blended rye whisky,” if 51% is 
rye whisky. 

Blended Whisky.—However, the blended whisky that is most 
popular is a blend or mixture of a minimum of 20%, 100-proof 
straight whisky together with neutral spirits (usually grain spirits). 

Very light bodied and mildly flavoured, blended whiskies consist 
of two or more—sometimes in excess of 30—straight whiskies of 
different flavours and characteristics, which usually make up 
27.5% to 35% of the blend, married with 65% to 72.5% of grain 
neutral spirits. " 

U.S. grain neutral spirits are essentially highly refined grain 
whiskies. However, the neutral spirits in a blended whisky need 
not be aged and generally are not. (H. J. GN.) 

WHISKY INSURRECTION, an uprising of farmers in 
western Pennsylvania in the summer of 1794 against the federal 
government, caused by efforts to enforce an excise tax on distilled 
liquors (enacted March 3, 1791). Alexander Hamilton, secretary 
of the treasury, had proposed the excise with two purposes in 
mind: to raise money to help pay the national debt and to assert 
the power of the federal government. The small farmers of the 
interior who commonly converted their surplus grain into whisky 
that they could easily transport and sell, resisted the tax. Leaders 
such as Albert Gallatin and Hugh Henry Brackenridge protested 
strongly and under popular agitators such as David Bradford, the 
farmers resorted to violence. They attacked federal revenue offi- 
cers who attempted to collect the tax, and in some cases tarred and 
feathered them. 

A law of June 5, 1794, designed to compel noncomplying dis- 
tillers to pay the tax, touched off what appeared to be organized 
rebellion, In July about 500 armed men attacked and burned the 
home of Gen. John Neville, regional inspector of the excise. 

Some of Hamilton's followers saw in the insurrection a plot to 
destroy the federal government. Hamilton himself apparently 
saw it as the first opportunity to test the strength of the federal 
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government against local defiance. Under authority granted by 
Congress, Pres. George Washington on Aug. 7, 1794, issued a proc- 
lamation ordering the rebels to return to their homes and calling 
for militia from Virginia, Maryland, New Jersey, and Pennsyl- 
vania. 

After negotiations between the federal commissioners and 
rebel leaders proved fruitless, Washington ordered some 13,000 
troops into Pennsylvania’s western counties. Opposition melted 
away and no battle ensued. The troops occupied the region, cap- 
tured some of the rebels and held them for trial. Two were con- 
victed of treason and pardoned by Washington. 

Many Americans, particularly members of the opposition Re- 
publican Party, were appalled by the overwhelming force used by 
the government. They considered it unnecessary and feared that 
Hamilton sought to use the suppression of the insurrection as the 
first step to absolute power. To Federalists, however, the most 
important result was that federal authority had triumphed over its 
first rebellious adversary and had won the support of the state 
governments in enforcing federal law within the states. 

(A. De C.) 

WHIST, a member of a long line of card games embracing 
essential common features, much celebrated in history and legend. 
The essential features of whist family games are: four always play, 
two against two as partners; a full 52-card pack is dealt out evenly 
so that each player holds 13 cards; and the object of play is to win 
tricks, each trick consisting of one card played by each player. 
The succession of whist family games, from the earliest game 
to the latest, has included triumph, trump, ruff and honours (or 
slam), whisk (or whist) and swabbers, whist, bridge, auction bridge 
and—latest and most popular member—contract bridge (see 
BRIDGE). 

It is generally conceded that whist is of English origin. Un- 
mistakable references to triumph are found in a sermon preached 
by Hugh Latimer at Cambridge in 1529; in Gammer Gurton’s 
Needle; and in Shakespeare's Antony and Cleopatra, iv, 12, 12-20. 
In a poem (1621) by John Taylor, one line reads, “Ruffe, slam, 
trump, nody, whisk, hole, sant, new cut.” Charles Cotton’s 
Compleat Gamester (1674) says, “Ruff and Honours (alias 
Slamm) and Whist, are games so commonly known in England in 
all parts thereof, that every child almost of eight years old hath 
a competent knowledg (sic) in that recreation.” 

First a game of the lower classes, whist was taken up in the 
early 18th century by gentlemen in London's coffeehouses. Pri- 
marily because of the publication in 1742 of Edmond Hoyle's 
Short Treatise on W hist, the game became an unprecedented suc- 
cess in fashionable circles, soon spreading to the continent and to 
America. It developed an extensive literature. This pre-eminence 
among card games it never surrendered until replaced by its own 
progeny, bridge. 

Procedure of Play.—All four players draw cards to determine 
partners, who face each other across the table. The player draw- 
ing the lowest card deals first, after which the turn to deal passes 
in rotation (which is always clockwise). The cards are shuffled, 
cut by the player at the dealer’s right and dealt one at a time, 
face down, in rotation until the last card is reached; this is turned 
up and every card of its suit becomes a trump. The dealer takes 
it into his hand when it becomes his turn to play to the first trick. 

The player at the dealer’s left plays first (leads). He may lead 
any card. Each player in rotation thereafter must play one card, 
following suit (playing a card of the suit led) if possible, but 
playing any card he chooses if he cannot follow suit. 

The cards of each suit rank downward: ace, king, queen, knave 
(jack), 10, 9,8, 7, 6, 5, 4, 3 (trey), 2 (deuce). Any trick con- 
taining a trump is won by the highest trump; any trick not con- 
taining a trump is won by the highest card of the suit led. The 
winner of each trick leads to the next. 

Scoring is possible only for the side which wins the odd trick 
(that is, its 7th trick out of 13). Each trick over 6 counts 1 
point for that side. 

Laws of Whist.—The first standard laws were those published 
by Hoyle in 1742; with minor revisions made in 1760, these laws 
were followed until revised in 1864 by the Arlington and Portland 
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clubs. A different code of laws issued in 1893 by the Am 
Whist league became standard for the United States. 

"The principal difference was in scoring. Under English jy 
5 points constituted a game (short whist, as distinguished fry 
the long whist, 10 points for the game, of Hoyle). Final M 
ment was by rubber points: 3 for each game won 5 to.9; 7 fy 
each game won 5 to 3 or less; 1 for any other game won: ii 
2 for being the first side to win two games. i 

Skilful Play.—The science of whist was complex but not pro- 
found. Its ponderous literature so devoutly embraced the esta), 
lished dogma that even minor changes in tactics were considere 
radical and any challenge of the prevailing strategy was con 
sidered too heretical to treat with gravity. 

Hoyle and a group of worthy successors including Willian 
Payne (Maxims, 1770), Thomas Mathews or Matthews (Adie 
to the Young Whist Player, 1804), James Clay, Guillaume Desdu. 
pelles (according to his contemporaries, the finest of all whi 
players) and finally “Cavendish” (pseudonym of Henry Jones, 
best known and most respected authority and most prolific writer 
that whist produced) all assumed the wisdom of playing a “long. 
suit game” and leading first from one’s longest and strongest suit, 
Their analysis was therefore devoted to signaling devices where 
with one’s partner might be informed of one’s holdings. 

The principal signaling device was the selection of a conven 
tional card to lead; its nature gave information as to the leaders 
holding. "American leads,” a complex schedule devised by Nicho- 
las B. Trist in 1883, were enthusiastically supported by Cavendish 
and soon were generally adopted on both sides of the Atlantic be 
cause they revealed so many more specific combinations of cards 
than had the “English leads.” 

The trump signal, proposed by Lord Henry Bentinck in 18%, 
was another standard device. By playing an unnecessarily high 
card, and later a lower card of the same suit, one requested ones 
partner to shift to the trump suit at his first opportunity. 

The “rule of eleven” was formulated by Robert F. Foster i 
1889, and was based on the custom of leading the fourth-highes! 
card of a long suit. By subtracting the number of the card lt 
from 11, one knew the number of higher cards not held by the 
leader. r 

Preoccupation with the development of signaling devices pe 
vented adequate analysis of the best methods for winning tricks, 
so that even the best whist players sacrificed trick after trick wi 
out discernible care—usually without even noticing that by bel 
play those tricks might have been won instead of lost, Pardo 
cally, the greatest improvement in whist play came after the tum 
of the century when bridge, the successor game, had already it 
tived and whist was moribund: 
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(E. Cur.; A. H. Mo.; Hi St. J.D 
Solo Whist.—This is a combination of whist, bridge and Mh 
Four players is the usual number, but five can make up a SAn 
the player behind the dealer sitting out for that particular, 
Value and'number of cards are as in whist, but the deal is si ni 
different. Three cards are given to each player in rotation 
the first 48 cards, and the last 4 are dealt singly, with 4 
card again turned up as trumps. As will be seen later, trumps 
change. abi 
Starting with the player on dealer’s left, each must make id 
(or call). Calls in order of value and rank are: pass, pn 
solo, misère, abundance, open misère, declared abundante: 
posal: here the caller contracts to make eight tricks, Weg 
other player who accepts—whatever the position of the p irt 
the table. Solo: the caller to make five tricks with the other nit 
players against him. Misère: the caller must not es e 
trick. The other three players are against him. Ther? e nitt 
trumps. Abundance: a call when declarer contracts t0 he in 
tricks on his own, naming any suit as trumps. Abundant othe! 
original trump suit has preference over abundance calls j rik 
suits. Open misère: the player here declares to make n pit 
and exposes his hand on the table as soon as first card is i 
at the completion of the first trick). Declared abundant" 
contracts to make all 13 tricks; there are no trumps- -yoh 
If a player has made a bid and has been overbi b 
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Jayer, he can amend his call to any still higher call; e.g., A calls 
3B calls misere ; A amends his call to abundance. Any player 
proposing may amend his call to another if no player accepts him. 
Stakes are in. the following proportions. Proposer and acceptor 
each receive or pay two points. For all individual calls, the other 
three players pay or receive: solo, 4 points; misére, 6 points; 
abundance, 8 points; open misère, 12 points; and declared abun- 
dance, 16 points. By agreement, proposal and acceptance may be 
omitted from. the game, and the individual calls then operate. 
(H. Sr. J. 1) 
WHISTLER, JAMES ABBOTT McNEILL (:834- 
1903), U.S. painter, was born at Lowell, Mass., on July 1o, 1834. 
Part of his boyhood was spent in court circles at St. Petersburg, 
Rusia, where his father, a military engineer, was in charge of 
nilway building for the tsar. After a brief and unsuccessful pe- 
riod at the United States Military academy, West Point, N.Y., 
he spent a year as a draftsman and map engraver in the coast 
and geodetic survey, Washington, D.C., undoubtedly absorbing 


traditions of technique and surface layout of value in his later 
work. In.1855 he went to Paris to study painting in the studio 
of Charles Gleyre. Through A. Legros and I, H. Fantin-Latour he 
became aware of the teaching methods of their master, Horace 
Lecoq de Boisbaudran, which depended on intensive training of 
the visual memory; such methods made a permanent impression 
and seem to have counteracted an enthusiasm for the realism of 
Gustave Courbet which Whistler shared with the young painters 
of 1855. He also studied in the Louvre, copying from artists as 
varied as Rembrandt and François: Boucher, and’ from the Man- 


chester exhibition of 1857 gained more knowledge of Velázquez 
than could be had in France. 

The massive forms and sombre tones of Courbet dominate the 
tarly works of Whistler, though. “At the Piano" (1859; Boston, 
Mass.) shows that these were combined with a stress on surface 
arrangement. Works of this period brought Whistler to the notice 
of Charles Baudelaire, who before 1860 praised his ability to treat 
fog and darkness on the Thames with something more than a docu- 
Mentary eye, Having settled in London in 1859, he found his 
Work acceptable to the Re Academy, where “At the Piano” was 
down in 1860, Shortly after, Whistler and his now close friend 
D.G. Rossetti began to introduce into London the taste for Japa- 
ise prints and bric-a-brac already current, in Paris; and it is 
Mot surprising that in such an environment Whistler began to 
break with the realism of Courbet, with whom he had little funda- 
Mentally in common but an unflagging hostility to authority. His 
White Girl," shown at the Salon des Refusés of 1863, still showed 
Slherence to Courbet, but was described as “Symphony in White 
9: 1/" the first of the famous series of musical titles indicating 
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a leaning toward abstract harmonies of colour not necessarily de- 
pendent on what was to be seen in the model. This consideration 
militates strongly against attempts to place Whistler with the Im- 
pressionists, to whom ocular scrutiny of the subject was vital. By 
1865 Japanese mannerisms had brought Whistler to the verge of 
pastiche, as the “Gold Screen” of that year makes clear; but the 
“Little White Girl,” hung at the Royal Academy in the same year, 
shows that he could extract from Japanese art qualities of compo- 
sition and line which could be blended with the draftsmanship and 
tonal interests he had already mastered. 

Late in the 1860s his medium became extremely fluid and deli- 
cate and his subjects more and more removed from the earlier 
realism; such works included the “Symphony in White No. 3” 
(1867; Barber institute, Birmingham), and lie at the roots of the 
English "aesthetic" movement. By the 1870s, however, a more ro- 
bust manner emerged, revealing an assimilation of all the various 
sources discussed; his most famous work, *Mrs. George Washing- 
ton Whistler" (1872; Louvre, Paris), combines a scrupulous re- 
gard for surface harmony with a strong and direct tonality owing 
much to the art of Velázquez. Whistler called this picture “Ar- 
rangement in Grey and Black No. r,” but in view of his known re- 
gard for his mother it is hard to support the commonly held view 
that such titles necessarily indicate a disregard for subject mat- 
ter. It has also been said that this disregard brought immediate 
hostility in England; but there is at least one instance of a work 
of his being refused at the Salon and accepted, as were many others, 
by the Royal Academy. There is no doubt that Whistler, a close 
friend of Edgar Degas, was in touch with the Impressionist 
movement in France, but he did little to foster its success in 
England and was contemptuous of its brilliance of tone and 
palette, Following the portrait of his mother and forming his 
most important group of portraits were the "Thomas Carlyle" 
(1873; Glasgow) and “Miss Cicely Alexander" (1873; National 
gallery, London), the former following Velázquez even more clearly 
than the portrait of his mother, and the latter pointing forward to a 
phase of English portraiture in which carefully observed tone and 
agreeable harmonies of line and colour replaced the solemnity and 
stress on personal character of early Victorian portraiture. 
Whistler's later portraits, such as the “Yellow Buskin" (1878; 
Philadelphia Museum of Art) or the “Sarasate” (1884; Carnegie 
institute, Pittsburgh), demonstrate this phase as well as do the 
works of the younger generation; but it is also noteworthy that 
W. R. Sickert, the dominant figure of that generation in England, 
was his pupil during the execution of the latter picture, having en- 
tered his studio in 1882. 

Meanwhile in landscape Whistler had developed in the 1870s 
his famous series of “Nocturnes” in which reliance on visual mem- 
ory rather than on factual ob- 
servation, and on a preconceived 
harmony of colour rather than on 
an imitation of local colour, pre- 
vails; his choice of nocturnal 
urban subjects shows the remote- 
ness of his aims from those of 
the Impressionists. It was 
Whistler’s artificiality, his dark 
tones and his supposed unwilling- 
ness to scrutinize the matter be- 
fore him which John Ruskin 
singled out for attack in his re- 
port on the “Nocturne in Black 
and Gold: the Falling Rocket” 
(1874; Detroit), shown at the 
Grosvenor gallery in 1877, which 
was the cause of the Whistler- 
Ruskin libel action of 1878. It 
could thus be argued that Im- 
pressionism, which depended on 
a complex form of naturalism, 
had more common ground with 
Ruskin than with Whistler, and 
that the latter looked forward 
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more to the antinaturalistic reaction of late 19th-century France. 
It is interesting to find that on his final move to Paris in 1892 he 
was lauded by J.-K. Huysmans and became a friend of Marcel 
Proust. Whistler was bankrupted after the 1878 trial and from 
Sept. 1879 to Noy. 1880 lived in Venice, where he reverted to his 
old craft of etching. On his return to London he was more favour- 
ably received by the increasingly hedonistic society of those years; 
his Venetian etchings were popular and his portraits fashionable. 
In 1885 he delivered his famous “Ten O'Clock” lecture which 
summarized his attitude toward naturalism and the musical analo- 
gies suggested by the titles of his works. From 1886 he was presi- 
dent of the Royal Society of British Artists, which during his 
two years of office was successful in bridging the gap between 
British and French art, and in setting a new high standard in the 
display of pictures. In 1891 the portrait of his mother was bought 
by the city of Paris, and his growing reputation there led to his re- 
turn in 1892, though he died in London on July 17, 1903. 

Whistler’s “Ten O'Clock" lecture was published in 1880 and his 
The Gentle Art of Making Enemies appeared in 1890. 

See also references under “Whistler, James Abbott McNeill” in 
the Index. 

Bisni0GRAPHY.—M. Menpes, Whistler as I Knew Him (1904); T. 
Duret, Histoire de J. A. M. Whistler, etc. (1904) ; Whistler Memorial 
Exhibition catalogue (1905); H. Mansfield, Descriptive Catalogue of 
Etchings and Drypoints of J. A. M. Whistler (1909); F. N. Levy, 
Catalogue of Paintings in Oil and Pastel by J. A, M. Whistler (1910) ; 
E. R. and J. Pennell, Life of James McNeill Whistler (1908) ; W. R. 
Sickert, A Free House! ed. by O. Sitwell (1947) ; E. P. Richardson in 
Art Quarterly (winter 1947). (D: C. T. T.) 

WHISTON, WILLIAM (1667-1752), English clergyman 
and professor of mathematics, initiated the revival of Arianism 
in 18th-century England. He was born at Norton, Leicestershire, 
on Dec. 9, 1667, and was educated at Clare Hall, Cambridge. He 
was ordained by the nonjuring bishop William Lloyd (1693). 
While chaplain (1694-98) to John Moore, bishop of Norwich, he 
wrote A New Theory of the Earth (1696) to show that the bibli- 
cal account of the creation, flood, and final conflagration could 
be scientifically explained in accordance with reason. After three 
years as vicar of Lowestoft (1698-1701) he returned to Cam- 
bridge as deputy to Sir Isaac Newton, whom he succeeded in 1703 
as Lucasian professor of mathematics. In The Accomplishment 
of Scripture Prophecies (1708; the Boyle lectures for 1707) he 
claimed that the prophecies in the Bible can be unambiguously 
interpreted. He was led to Arianism by reading the Christian 
writings that traditionally date from the first three centuries, some 
of which, however, such as the Apostolic Constitutions, have since 
proved to be later in date. Though aware of the risks, he up- 
held Arianism as God's truth. In 1710 he was deprived of his 
professorship and thereafter lived in London, cheerfully pursuing 
his scientific and religious studies. At one stage he organized a 
society for reviving primitive Christianity (1715-17). In 1747 
he left the Church of England to join the General Baptists. He 
died at Lyndon, Rutland, on Aug. 22, 1752. 

Whiston's interpretation of early Christian texts printed in the 
original Greek or Latin together with an English translation can 
be read in his Primitive Christianity Revived (five volumes, 1711— 
12). His other works include an emended edition (1713) of the 
Book of Common Prayer; Memoirs (1730) of his friend and fel- 
low Arian Samuel Clarke; a translation (1737) of Josephus, still 
reprinted; a revision (1745) of the King James Version of the 
New Testament based on what he regarded as the best Greek 
manuscripts; and his own Memoirs (1749-50). 

WHITBY, a market town, holiday resort and urban district 
in the Scarborough and Whitby parliamentary division of the 
North Riding of Yorkshire, Eng., 46 mi. N.N.E. of York by road. 
Pop. (1961) 11,675. Area 4 sq.mi. Situated on the cliff-bound 
northeast coast, backed by some of the most magnificent moorland 

scenery in the county, Whitby is divided by the mouth of the 
river Esk, where it flows into the harbour. The old town clusters 
on the slopes of East Cliff, dominated at its summit by the ruined 
abbey; the modern, residential quarter, with promenades and the 
Spa Floral pavilion, etc., is mainly on West Cliff, with nearly 3 mi. 
of sands below. Whitby is the seat of a bishop suffragan in the 


diocese of York. Bede mentions that the town called Str 
aeshalch, the Saxon name for Whitby, was the seat of q religon 
house, founded on the site of the abbey in 656. It included 
tablishments for monks and, until the Conquest, for nung of M 
Benedictine order. Its abbess, Hilda, opposed the claims of Rome 
at the synod of Whitby in 664. Caedmon, the cowherd Who be 
came a lay brother and the “father of English sacred song,” did 
there in 680, the same year as St. Hilda. The abbey ruins remaip 
ing comprise parts of the Early English choir, the north transept 
of slightly later date and a richly Decorated nave. The souh 
side of the nave fell in 1763 and the tower in 1830, On the 
south side were the cloisters and domestic buildings. Adjoining 
the abbey is the Abbey house, built about 1580 from the material 
of the monastic building. A little below the abbey is the parih 
church of St. Mary, originally Norman. 

Whitby owes its present name to the Danes, who sacked the tom 
in the gth century, subsequently refounding it as a Danish colony, 
William the Conqueror destroyed it again, after it had become the 
most prosperous town in the district. Henry I made a grant il 
a burgage to the abbot and convent of Whitby and, toward the end 
of the r2th century, the abbot granted the town a free burgage to 
the burgesses. In 1220 King John, bribed by them, confirmed thi 
charter, but afterward, on being bribed by the abbot, quashed) 
as injurious to the dignity of the church of Whitby. - The strug 
continued until the 14th century, when a trial resulted in judg 
ment against the burgesses. At the beginning of that centum 
Sir Alexander Percy claimed the hereditary right of buying ax 
selling in Whitby without payment of toll. After the reign ol 
Henry VI the weekly market was held on Saturdays. In 163) 
Whitby petitioned for incorporation and received letters pittil 
giving it self-government. In 1674-75, however, the crown re 
stored to the lords of the manor all liberties ever enjoyed by te 
abbots of Whitby. Having been a port since the rath century# 
least, Whitby ranked seventh in England in 1828. Capt. James 
Cook, R.N., the circumnavigator, lived there, and it was Whitby 
that constructed the ships for his voyages to Australia in 1769$ 

Since medieval times, herring fishing has formed the staple 
industry; although whale fishing began in 1753. The Whitby llt 
is joined during the season by Scottish herring boats, and an anni 
“blessing of the sea” takes place in August. Alum, from the sut 
rounding rocks, was manufactured there between the 17th and yt 
centuries. Jet, which was once mined locally, is now only W 
by a few remaining craftsmen. Deposits of potash near Whitby 
are estimated as sufficient to meet Great Britain's need at lus 
until the end of the 20th century. The Chapman wings A 
to the Pannett Art gallery and Whitby museum, were opent 
1953. an 
WHITBY, SYNOD OF (663/664), a vital turning n 
the development of the church in England, was held by the € 
of the Anglo-Saxon kingdom of Northumbria to decide wh 
to follow Celtic or Roman usages. Though Northumbria v 
mainly converted by Celtic missionaries, there was by 6628 tin 
party, which included James the Deacon, a member of St. a 
(q.v.) mission; Queen Eanfled and her priest Romao 
Oswiu's son Alhfrith; and Wilfrid (g.v.), who had learne ait 
practices abroad. Agilberht, a Gaul, who had been bishop ied) 
West Saxons, was there on a visit. The Celtic party Nit 
the bishops Colman and Cedd and Abbess Hilda. TWO dint 
of the synod survive, in Bede's Historia ecclesiastica an "i 
life of Wilfrid by the monk Eddi, Oswiu decided in e] 
Rome, a decision attributed by both Bede and Eddi tot d 
that Rome followed the teaching of St. Peter, the holder 
keys of heaven. The decision led to the acceptance p" "| 
usage elsewhere. More was at stake than the date of ! h Cd 
some minor divergences: the decision brought the Englis " 
into close contact with the continent and made possible Ws) 
lishment of a settled diocesan organization. US edid 

WHITE, ANDREW DICKSON (1832-1918); nives, 
tor and diplomat, founder and first president of Cornell * "ma 
Ithaca, N.Y., was born in Homer, N.Y., on Nov. Hy pe (or 
graduated from Yale (A.B.) in 1853 and studied in UP. q$. 


tion 
next three years, serving also as attaché at the US. legal 


Petersburg during 1854-55. He returned to the United States to 
become professor of history and English literature at the Univer- 
sty of Michigan, Ann Arbor. In 1865 White's dream of a state 
wiversity for New York—based on liberal principles in regard to 
I migon; coeducation, race and science—was realized when Cornell 
iniversity was chartered, with the aid of a gift of money from 
fora Cornell and a land grant from the state, under the Morrill 
qt. As Cornell's first president, White devoted his best energies 
and much of his wealth to assure its success and future growth, 
White served on numerous government commissions and was 
United States minister to Germany (1879-81) and Russia (1892- 
WW) and ambassador to Germany (1897-1903), In 1899 he was 
president of the U.S. delegation at the Hague peace conference. 
‘The most outstanding of his completed works are A History of the 
Warfare of Science With Theology in. Christendom (1896) and 
Seven Great Statesmen in the Warfare of Humanity With Un- 
reason (1910). He died at Ithaca, N.Y., on Nov. 4, 1918. The 
rich collection of books that he gave Cornell university is housed 
ina special room in the main library. 

WHITE, EDWARD DOUGLASS (1845-1921), U.S. ju- 
rist, first associate justice of the supreme court to become chief 
justice of the United States. White's career was filled with strik- 
ing contrasts; a Confederate veteran, a Roman Catholic and a 
southern Democrat, he was appointed chief justice by the Republi- 
can and Unitarian president, William Howard Taft, whose family 
lad been loyal to the Union, Essentially a conservative, White, 
through his major decisions, helped to free the law from out- 
moded concepts. A vigorous exponent, while senator from Louisi- 
ina, of legislation to protect special interests, as chief’ justice he 
struck at legal interpretations which would advance the economic 
fod of one section at the expense of another. 

White’s ancestry was English and Trish; from both his father 
ind mother he inherited a tradition of allegiance to Roman Ca- 
tholicism. The elder Edward Douglass White was trained as a 
hiwyer and became a judge, a member of congress and seventh 
governor of the state of Louisiana. The second Edward Douglass 
White, the youngest of four children, was born Nov. 3, 1845, on 
the family plantation near Thibodaux, Lafourche parish, La., and 
‘tended a Jesuit school in New Orleans and Mount St. Mary's, 
fitsbure, Md., before enrolling at Georgetown college, DA, 


E the American Civil War began, the 15-year-old boy left 
i ns to join the Confederate army. After a short military career 
off ended with his capture and parole, White entered the law 
Ke of Edward Bermudez in New Orleans and was admitted to 
. on in Louisiana in 1867. His training was in the Roman, or 
illeg aw; White never formally studied philosophy, and later 
ations that he was a probabilist undoubtedly derive partially 
his style and partially from his civil-law training. 
E legal career was successful; he also joined the Demo- 
fed etn and participated in turbulent state politics. He was 
En senator in 1874 and again in 1876 and was then named 
| piece of the state supreme court in 1878. Two volumes 
1 MA Annotated Reports contain White's decisions. From 
held 891 his interest in politics remained active, although 
e Raina, During this period he associated himself with 
frt of Tulane university and with other civic programs. 
Jetved th White was elected to the United States senate and 
| ere until his nomination as an associate justice of the 
unu by P res, Grover Cleveland in 1894. White ac- 
Soman tan nation but remained in the senate until the Wilson- 
teers sy Tiff safely included a bounty for domestic sugar pro- 
| t ih to benefit his constituents. ava 
"iij, IPreme court bench, from 1894 to 1910, White's dis 
diris his dissenting opinions in the Income Tax Cases and 
Which he curring and dissenting opinions in the Znsular Cases, in 
| Lom was chiefly responsible for formulating the doctrine of 
ated and unincorporated ‘territories. The White doc- 
‘hui ee as the operative principle in congressional and 
bs or diss ling of territorial questions. White also wrote opin- 
Commerc, nts in cases involving interpretation of the Interstate 
1 act. His writing in this field, believed to include his 
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greatest contributions to the law, spanned his entire period of 
service on the bench and assisted in the formation of U.S. adminis- 
trative law. 

In 1910, upon the death of Chief Justice Melville Weston Fuller, 
White was appointed his successor by President Taft. As chief 
justice he aroused comment for his decisions in the Standard Oil 
and American Tobacco cases. White declared that the Sherman 
act's phrase “restraint of trade" had to be interpreted according 
to the “rule of reason.” This rule was the standard applied by 
reasonable men to the manufacture or distribution of goods. 
White was castigated for importing from scholastic’ philosophy 
into law a dictum so nebulous and was defended on the ground 
that his use of the phrase was neither novel nor condemnable; his 
construction has continued to be invoked. 

While chief justice, White acted as arbitrator in a boundary 
dispute between Panamá and Costa Rica; the line fixed by him 
was not questioned during his lifetime. He handed down decisions 
in Knowlton y. Moore, an income-tax case following the adoption 
of the 16th amendment, and in Arver v. United States (better 
known as the Selective Draft Law Case). These he regarded as 
among his best decisions: both of them, like the bulk of the cases 
in which he wrote—there were nearly a thousand—reflected a 
conservative and nationalistic attitude, rather than the liberal 
one then noticeable in other jurists or the states’-rights attitude 
he might have been expected to adopt. 

White died in Washington on May 19, 1921, All his papers had 
been destroyed during his lifetime, but his law library was given 
to Loyola university, New Orleans, Outside the Supreme Court 
building in the New Orleans Civic centre, there isa statue of White, 
and another was Louisiana's choice for one of the state's repre- 
sentatives in the statuary collection in the Capitol in Washington. 
Letters scattered through manuscript collections of prominent 
figures of his time indicate that he numbered among his friends 
Pres. Theodore Roosevelt and James Cardinal Gibbons; Oliver 
Wendell Holmes and Charles Evans Hughes spoke of him with 
respectful affection. 

BrnrioGRAPRY.—Sister M, C, Klinkhamer: Edward Douglas White: 
Chief Justice of the United States (1943) ; "Chief Justice White and 
Administrative Law," Fordham Law Review, vol. xiii, pp. 194-231 
(1944); “The Family Background of Chief Justice White," Catholic 
Historical Review, vol. xxxiii, pp. 191-205 (1947) ; “The Legal Philoso- 
phy of Edward Douglas White," University of Detroit Law Journal, 
vol. xxxv, pp. 174-199 (1957). (M. C. K.) 

WHITE, GILBERT (1720-1793), English naturalist, famous 
as the author of The Natural History and Antiquities of Selborne, 
was born at Selborne, near Alton, Hampshire, on July 18, 1720, 
and died there on June 26, 1793, The eldest of 11 children, he 
was educated at Basingstoke grammar school and Oriel College, 
Oxford (1740-43), of which he became a fellow for half a century, 
nonresident except for his probationary year and 1752-53, when 
he served as junior proctor of the university. Unlike his grand- 
father, who bore the same name, he never became vicar of Sel- 
borne, where he served intermittently as curate. He never mar- 
ried, suffered no serious illness except smallpox, and although 
he traveled often, seems never to have gone beyond the southern 
and midland regions of England. Although by no means a re- 
cluse, he took little part in affairs or in movements of opinion, and 
was defeated in his most ambitious venture as candidate for the 
provostship of Oriel in 1757. It was probably a scientific neigh- 
bour in Hampshire, Stephen Hales ( q.v.), who persuaded him to 
keep a journal in 1751, and this was originally devoted to events 
in his garden, In 1765 it evolved into a Calendar of Flora and the 
Garden and in 1768 into The Naturalist’s Journal, in a form of 
book designed and sent to him by the antiquary and naturalist 
Daines Barrington, whom he first met in London the following year, 
and who became his friend and correspondent. To him and to 
Thomas Pennant (g.v.) the main substance of what became The 
Natural History of Selborne was addressed in the form of private 
letters over about 14 years, often answering some query put to 
White by his two pertinacious correspondents. Encouraged by 
the Royal Society’s favourable reception of his papers on swal- 
lows and martins in 1774, he actively prepared to go into print, 
but not until 14 years later, in 1788 (dated 1789), was The Nat- 
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ural History of Selborne published. Its simple charm and time- 
less merit were instantly recognized, and its consistent appeal is 
shown by the steady flow of reprints and editions. It consists of 
44 letters addressed to Pennant and 66 to Barrington, but refer- 
ence to the original correspondence shows many suppressions, re- 
writings, additions, rearrangements, changes of date and use as 
letters of essays written specially. 

White’s extensive yet curiously unsystematic editing of his 
material can be traced in detail but can hardly be explained satis- 
factorily. As a natural history the work is very incomplete even 
on the basis of what White himself is known to have had at hand 
in his journals. In one late addition to Letter XL to Pennant, 
White states that Selborne parish “has produced more than one 
hundred and twenty species” of birds, but these are nowhere listed, 
nor is the status of many made clear. Anecdotes were sought out 
and included to balance and relieve the more solid observations 
and analyses. The letter form is disarming and makes Selborne 
an easy and pleasant book to dip into. Controversy and enthusi- 
asm are played down, and the reader is skilfully led to identify 
himself with the author’s good-tempered and patient but very 
human endeavours to find out the truth by methods available to 
all. 

It is in this capacity for communicating the pleasures and the 
simple and enduring means of pursuing natural history studies that 
The Natural History of Selborne excels. While Gilbert White 
made a number of important discoveries in natural history which 
are described in his work, these play little part. in keeping alive 
the keen interest of successive generations of readers. He ap- 
peals, without rhetoric or artificiality, to man’s sense of wonder 
about nature. 

BrBLr0cRAPHY.—Editions of The Natural History include those by 
E. Blyth, with White’s poems and other writings, and a description of 
Selborne by R. Mudie (1850) ; by Grant Allen (1900) ; by E. M. Nichol- 
son, with introductory chapters on White and on Selborne (1929) ; and 
by James Fisher (1947). The Journals were ed. with introduction by 
W. Johnson (1931); see also his Gilbert White: Pioneer, Poet and 
Stylist (1928) ; R. Holt-White, Life and Letters of Gilbert White, 2 vol. 
(1901). (E. M. N.) 

WHITE, HUGH LAWSON (1773-1840), Tennessee law- 
yer, judge, and member of the U.S. Senate, was born in Iredell 
County (N.C.), Oct. 30,1773. In 1787 he crossed the mountains 
into East Tennessee (then a part of North Carolina) with his 
father, James White (1737-1815). Hugh became in 1790 secre- 
tary to Governor William Blount, and in 1792-93 served under 
John Sevier against the Creek and Cherokee Indians; according 
to the accepted tradition, he killed with his own hand the Chero- 
kee chief Kingfisher. He studied in Philadelphia, and in 1796 
he was admitted to the bar at Knoxville. He was a judge of the 
Superior Court of Tennessee (1801-07), a state senator (1807— 
09), and (1809-15) was judge of the newly organized Supreme 
Court of Errors and Appeals of the state. From 1812 to 1827 he 
was president of the State Bank of Tennessee, the only western 
bank that in the trying period during and after the War of 1812 
did not.suspend specie payments. In 1821—24 he was a member 
of the Spanish Claims Commission and in 1825 succeeded Andrew 
Jackson in the U.S. Senate, serving until 1840 and being president 
pro tem in 1832-34. In the Senate he supported in general the 
measures of President Jackson, though his opposition to the lat- 
ter's indiscriminate appointments caused a coolness between him- 
self and Jackson. In 1830, as chairman of the Committee on 
Indian Affairs, he secured the passage of a bill providing for the 
removal of the Indians to land. west of the Mississippi. He was 
opposed to Van Buren, Jackson's candidate for the presidency in 
1836, was himself nominated in several states as an independent 
candidate, and received the 26 electoral votes of Tennessee and 
Georgia. About 1838 he became a Whig in politics, and when 
the Democratic legislature of Tennessee instructed him to vote 
for Van Buren's subtreasury program, he objected and resigned 
(January 1840). His strict principles and his conservatism won 
for him the sobriquet of “the Cato of the United States Senate.” 
He died at Knoxville, April 10, 1840. 

WHITE, JOSEPH BLANCO (José Maria Branco v 

Crespo) (1775-1841), Spanish-born poet, publicist, and. religious 


WHITE 


writer, is chiefly remembered for his sonnet “Night and Death” 
(1828)—considered by Coleridge to be the greatest in the English 
language—and for his contributions to the theological debates of 
the time. He was born in Seville on June 11, 1775, His father 
was the son of an Irish merchant, his mother an Andalusian: some 
English was spoken in the home. He entered the church and is 
came prominent as a preacher, but grew to doubt the worth of 
confession, monasticism, and other practices. During the Na 
poleonic invasion of Spain he defended the cause of Spanish inde. 
pendence as an editor of E? Semanario Patridtico (“The Patrioti 
Weekly”; 1808). On the arrival of the French in Seville he fled to 
England, where he perfected his English, studied at Oxford, be. 
came an Anglican, and eventually married. His periodical 4) 
Espanol (“The Spaniard”; London, 1810-15), which incidentally 
asserted the right of the Latin-American colonies to independence, 
was intended principally to subvert French influence in Spain, and 
White was rewarded with a lifelong pension from the British gov. 
ernment, He won praise for his poems in English and for his 
Letters from Spain (1822), with their colourful descriptions of 
Andalusian life. In later life he was converted to Unitarianism and 
published several tracts against Roman Catholicism. He died in 
Liverpool on May 20, 1841. 

See The Life of the Rev. Joseph Blanco White (extracts from let- 
ters and diaries, ed. by H. Thom, 3 vol, 1845), and M. Ménde 
Bejarano, Vida y Obra de Don José María Blanco-W hite (1921). 

(D. L. Sx) 

WHITE, RICHARD GRANT (1821-1885), U.S. scholar, 
philologist, and essayist, best known for his editions and criticisms 
of Shakespeare, was born in New York City on May 23, 1821. He 
graduated from the University of the City of New Vork in 189) 
studied medicine and then law, and was admitted to the bar in 
1845. He contributed musical criticism to the New York Coun 
and Enquirer, of which he was coeditor from 1851 to 1859, and 
was briefly on the staff of the New York World when that put 
was established in 1860, He then obtained appointment as a chief 
clerk in the New York customhouse (1861-78). In 1853 Put 
nam’s Magazine published his destructive, anonymous criticism of 
the Shakespeare folio manuscript emendations of John Payne Ci 
lier (g.v.), a criticism that was republished with other papers m 
his Shakespeare's Scholar (1854), During the Civil War, under 
the pseudonym “A Yankee,” he contributed a series of articles to 
the Spectator (London) which greatly influenced English publi 
opinion in favour of the North; his satire The New Gospel o 
Peace According to St. Benjamin (4 volumes, 1863-66) wisi! 
influential answer to pro-Southern propaganda. White’s Shake 
spearean scholarship includes a 12-volume edition of Shakesp 
(1857-66) containing textual notes, and an 1883 edition 1 
volumes appending a more elaborate historical and critical com 
mentary. In Memoirs of the Life of William Shakespeare (186 
he rejected the idea that Shakespeare revealed a central mo 
philosophy in his plays. White died in New York on Apti | 
1885. Stanford White (g.v.), the architect, was Whites mo 

WHITE, STANFORD (1853-1906), U.S. architect, a mel 
ber of the most successful and influential architectural A 
American history, was born in New York City on Nov. 9, 1855, n 
son of the literary critic Richard Grant White (a): Hg 
stinct for decoration was inspired, and he was carefully tral” 
as a draftsman by H. H. Richardson while the latter wa! 
ing Trinity Church, Boston. In 1879 he joined Chada Ai 
McKim and William Rutherford Mead to found McKim, idin 
White. Until 1887 the firm excelled at informal shingle eal 
and White designed one of the subtlest of these, the Casino i 
at Newport, R.I. In later years the firm championed the es 
tradition of the Renaissance, Among the celebrated Gee 
the formal planning of White are the Villard houses, Pind 
City, completed as early as 1885, and four other New a quate 
marks, the Century Club, the Herald Building, Madiso? 
Presbyterian Church, and Madison Square Garden. : gari 

On june 25, 1906, he was murdered at the Garden by 
Thaw, who was adjudged insane. "m 

See Charles C. Baldwin, Stanford White (1931); als° Vw as) 
drews, Architecture, Ambition & Americans (1955). 


WHITE, WILLIAM (1748-1836), American Protestant 
Tpiscopal bishop, the first consecrated for the American church 
py the English bishops and the first presiding bishop of the Protes- 
fant Episcopal Church, was born on April 4, 1748, in Philadelphia, 
gis whole life and ministry was spent in that city during the 
years that it served as the cradle of American liberty, He was 
educated at the College and Academy of Philadelphia (later to 
become the University of Pennsylvania) ; a school founded by Ben- 
jamin “ore to train ue for E-— a time when most 
alleges in America were training men for the ministry. 

i Fie niee of White’s education was reflected in p^ pamphlet 
The Case of the Episcopal Church in the United States Considered 
(1182), in which, referring to the fact that before the Revolution 
Americans went to England for ordination, he suggested that if 
the American church could not obtain bishops from England it 
would have to establish its own episcopate. Overnight White be- 
came one of the recognized leaders of the Church of England 
in America, respected both by those who did and those who did 
not agree with him. After the Revolution the scattered remnants 
of the Church of England organized themselves as the Protestant 
Episcopal Church and sent White and Samuel Provoost (q.v.) to 
England for consecration as bishops. (1787). Because Samuel 
Seabury (g.v.), who had been refused consecration by the English 
bishops and had gone to the nonjuring bishops of Scotland for 
ordination (1784), was not recognized by some sections of the 
American church, a division appeared to be imminent. When a 
third American, James Madison, of Virginia, had been consecrated 
by the English bishops, White was able to create unity by bringing 
the four together in 1792 to consecrate the first bishop on Ameri- 
can soil, Thomas Claggett. 

_ White was influential in shaping the new American church and 
in the revision of the Prayer Book. He was presiding bishop in 
1789 and again from 1795 until his death, on July 17, 1836. His 
church interests were not exclusively practical, and he wrote on 
doctrinal subjects throughout his long life. For portrait’ see arti- 
de Protestant EPISCOPAL CHURCH. 

Sit Wilson apte ete Riche Reverend Wiliam 

Nile 3 emoir of the Life o. € Ki; everen 
ea ier White, Life and eyes. by W. Mane 
Whive aay gle Je. The Common: MET ogy g MR 
Episcopal Ch eee also William W hite, emoirs of A e si a 
eurech m the USA. (1820); J. H. Ward, The Life and 
phlet (1934). op White (1892) ; W. W. Manross, nrc orm 
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WHITE, WILLIAM ALLEN (1868-1944), U.S. journalist, 
ms mixture of generous tolerance and provincialism made him 
^ pitome of the small-town American, was born in Emporia, 
oM a Feb. 10, 1868. He left the University of Kansas to be- 
i ry manager of the El Dorado (Kan.) Republican. In 
à CER to Kansas City as an editorial writer on the Star; 
Bir e purchased the Emporia Daily and Weekly Gazette. An 
3" 5 written in 1896 entitled "What's the Matter With Kan- 
a Sioned plea against Populism, made him and his 
litus Gey famous. Three books of short stories, The Real 
B e trf a ART 
A nd a volume of sketches, 7# Our 10 ? 
ane à wide reputation as an interpreter of rural life in the 

Dg des rae lore Tie 

se rough many editions. en to 

ij er Changeth (1910), God's Puppets (1916), Im the Heart 
Cootige: Sadie The Life of Woodrow Wilson (1924), Calvin 
(1928) bic e Man Who Is President (1925), Masks in a t 
e rwv aca Sued st Me dm be 
" graphical Forty Years om Main Street, an ; 
K engine West. His best editorials were collected by Helen 
biograph in The Editor and His People (1924). White's Auto- 
Son's Gun DD Ad in 1946, followed a year later by Walter John- 
Prize for ¢ odes 1899-1943. White won the 1923 Pulitzer 

Whi al writing. 

hite was active for "es in the Republican party; he served 


m f 
br polit committees and commissions, but refused to run 
ee d Office. He died in Emporia on Jan. 29, 1944. 


alter Johnson, William Allen White's America (1947). 
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WHITE, WILLIAM HALE: see RUTHERFORD, MARK: 

WHITE, SIR WILLIAM HENRY (1845-1913), English 
naval architect who revolutionized the design of all British war- 
ships, was born at Devonport, Devon, on Feb. 2, 1845. In 1881 
he became chief constructor at the admiralty and was also in- 
structor at the Royal School of Naval Architecture, London, and 
later at the Royal Naval college, Greenwich. His lectures were 
embodied in his Manual of Naval Architecture (1877). In 1883 
he left the admiralty to organize the shipyards of Armstrong and 
Co., at Elswick, Northumberland, for the construction of large 
warships but returned to the admiralty in April 1885 as director 
of naval construction and, until his retirement in 1902, was re- 
sponsible for the design and construction of all ships (more than 
200) added to the British navy. His ideas were also widely 
adopted abroad. He was active in support of W. Froude, who 
established ship propulsion on a scientific basis, and also con- 
tributed largely to papers read and discussions held before the 
Institution of Naval Architects. White was elected a fellow of 
the Royal society in 1888 and made knight commander of the 
Order of the Bath in 1895. He died in London on Feb. 27, 1913. 

(L. Wo.) 

WHITE FATHERS (Society or MISSIONARIES OF AFRICA), 
a Roman Catholic international missionary society of priests and 
brothers whose sole field of activity is Africa, was founded in 
North Africa in 1868 by the archbishop of Algiers, Cardinal Charles 
M. A. Lavigerie (g.v.). The society's first missions were in north- 
ern Algeria. In 1878 its members founded the first Catholic 
missions in the Great Lakes region of central Africa, and in 1895 
the society extended its: work to West Africa. Final papal ap- 
proval was granted the society in 1908, and in 1952 the general 
headquarters was transferred from Algiers to Rome. The Ameri- 
can province was established in.1948. See ORDERS AND CONGRE- 
GATIONS, RELIGIOUS. 

See Glenn D. Kittler, The White Fathers (1957). (J. A. Rr.) 

WHITEFIELD, GEORGE (1714-1770), a great preacher 
of the Evangelical Revival in both Great Britain and America, 
who asa young man worked with the Wesley brothers, was born 
on Dec. 16, 1714, at Gloucester. In 1732 he entered as a servitor 
at Pembroke college, Oxford, where he came under the influence 
of the Methodists (see WESLEY, JoHN). 

Whitefield was made deacon and took his degree in 1736, and 
then was invited by Wesley to go as a missionary to the colony of 
Georgia, Before leaving in 1738, he preached to great crowds in 
some of the principal London churches. After three months at 
Savannah he returned to England to receive priest’s orders and to 
raise contributions for an orphanage. As the clergy did not wel- 
come him to their pulpits because of his connection with Meth- 
odist Societies, he began to preach in the open air. His addresses 
soon attracted crowds, held spellbound by his fervour and dra- 
matic action, while his homely. pathos broke down all resistance. 
He preached in Wales and the west country before embarking in 
Aug. 1739 for America, where he spent two years preaching in all 
the larger towns of the English colonies. His journals give a de- 
tailed account of these journeys. 

On his return to England in 1741, Whitefield found that Wesley 
was diverging from Calvinist doctrine, so he withdrew from the 
Wesleyan Connexion. Thereupon his friends in London built for 
him a wooden church, named the Moorfields tabernacle. A recon- 
ciliation was soon effected between the two evangelists, but each 
henceforth went his own way. Whitefield then paid a visit to 
Scotland but refused to limit his ministrations to one sect, the 
Seceders, who had invited him. He broke with them and con- 
tinued his tour, being received everywhere with enthusiasm. Next 
he went to Wales, where he married a widow named Elizabeth 
James. After a second visit to Scotland (1742) and a tour through 
England and Wales (1742-44) he spent four years in America 
(1744-48). On returning to England he was appointed one of 
the chaplains to Selina, countess of Huntingdon (q.v.). 

The remainder of Whitefield's life was spent chiefly in extensive 
and exhausting evangelizing tours in Great Britain, Ireland and 
America. In 1753 he compiled his hymnbook, and in 1756 he 
opened the Congregational chapel which bears his name in Totten- 
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ham Court road, London. In 1769, worn out by his labours, he 
returned to America. He died on Sept. 30, 1770, in Newburyport, 
Mass, 

His influence on religious life in both America and Great Britain 
was immense. "The Congregational Churches of New England, 
the Presbyterians and the Baptists of the Middle States, and the 
mixed colonies of the South, owe their later religious life and 
energy, mostly to the impulses given by his powerful ministra- 
tions” (Abel Stevens, The Centenary of American Methodism, 
1865). His work is said to underlie the founding of some 50 col- 
leges. and universities in the United States (including Princeton 
and Pennsylvania universities). In England he was often criticized 
and depreciated, but.as a preacher he had great influence in awak- 
ening the religious conscience of the 18th century. An Anglican 
priest, he was a pioneer of all the characteristic forms later adopted 
by Methodism, and made an important contribution to Calvinistic 
Methodism in Wales and to Presbyterianism in Scotland, See also 
REVIVALISM. 

Whitefield’s Works (sermons, tracts and selected letters) were 
edited by J, Gillies, with a memoir in seven volumes (1771-72); 
his Journals by W. Wale (1905). Selections of his sermons were 
edited by A. R. Buckland (1904), and a bibliography of his works 
was published by R. Austin (1916). 

BisLi0GRAPHY.—E. S. Ninde, George Whitefield: Prophet-Preacher 
(1924) ; A, D. Belden, George Whitefield: the Awakener, 2nd rev. ed. 
(1953) ; M, L. Loane, Oxford and the Evangelical Succession, pp. 19- 
71 (1951). (R. F. G. C.) 

WHITEHAVEN, a seaport, market town, and municipal bor- 
ough in the Whitehaven parliamentary division of Cumberland, 
Eng., 39 mi. SW of Carlisle by road and on the Solway Firth. 
Pop. (1961) 27,566. The harbour has a large dock, a tidal harbour, 
and extensive quayage; exports are principally coal and deter- 
gents. 

From early times it was regarded as the port for St. Bees and 
ultimately passed into the possession of the priory; It was even- 
tually acquired by Sir John Lowther for his son Christopher, who 
built the first pier there in 1634. Its real expansion began after 
1660 under Sir John Lowther who developed the coal mines and 
the Irish cóal trade. Toward the end of the 17th century a tobacco 
trade was opened with Virginia and Maryland that made White- 
haven a thriving.port and thus brought on the famous-raid on the 
town by John Paul Jones on April 23, 1778. ' 

Shipbuilding and pottery industries flourished until the close 
of the 19th century. Besides the collieries, which extend beneath 
the sea, there are engineering works, iron foundries, a silk mill, and 
extensive chemical works. 

WHITEHEAD, ALFRED NORTH (1861-1947), British- 
U.S. philosopher and mathematician, made important. contribu- 
tions in modern logic. He was born Feb. 15, 1861, at Ramsgate, 
Kent. He specialized in mathe- 
matics at Cambridge and became 
a fellow of Trinity College. He 
taught mathematics and served 
as dean of science at University 
College, University of. London, 
In 1924 Whitehead went to Har- 
vard University as professor of 
philosophy. 

He collaborated with Bertrand 
Russell in writing Principia 
Mathematica (three volumes, 
1910-13), a fundamental study 
of the structure of mathematical 
and logical thinking. The Con- 
cept of Nature (1920) is an ex- 
ample of his critical examination 
of the basic concepts of natural 
science. Other specific problems 

in which he was interested are indicated by the following titles: 
Religion in the Making (1926), The Aims of Education (1929), 
and The Function of Reason (1929). At Harvard, Whitehead 
formulated, in tentative fashion, an organic philosophy. It pro- 
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vided a set of general ideas designed to describe and unify al] 
complex components of the world. He focused his attention n 

only on the data of mathematics and the natural sciences but. i: 
on the data of the social sciences and, as well, on aesthetic m 
and religious experience. Thus he tried to modify what he hdi 
to be a contemporary overemphasis on natural science and de 
terministic philosophy (see DETERMINISM), 

Whitehead stressed individuality, creative interaction, cha 
endurance, value, and a pantheistic approach to religion (t 
PANTHEISM). The most complete expression of this is found in 
his nontechnical works, Science and the Modern World (1925) 
Process and Reality (1929), and Adventures of Ideas (1933), ' 

Whitehead’s work in mathematics and logic exerted a decisive 
influence in symbolic logic, His philosophy of education ws 
influential in England. The value of Whitehead’s comprehensive 
philosophical system, however, is still debated. His ideas were 
sometimes expressed in abstruse language, but they were sup 
ported by illuminating references to history and everyday life, 
He died Dec. 30, 1947, at Cambridge, Mass. 

See also references under "Whitehead, Alfred North” in the 
Index. 

BresrrocRAPHY.—AÀ. H. Johnson, Whitehead’s Theory of Reality 
(1952), Whitehead's Philosophy of Civilisation (1958) ; W. E. Hocking, 
“Whitehead As I Knew Him," Journal of Philosophy, vol.:58 (1961); 
H. B. Dunkel, Whitehead on Education (1965). (A; H. J; X) 

WHITEHEAD, ROBERT (1823-1905), English engineer 
who developed the torpedo, was born at Bolton-le-Moors, Lan 
cashire, on Jan. 3, 1823. After serving an engineering appret- 
ticeship in Manchester, he joined his uncle at works in Marseilles 
until 1847, when he set up his own business in Milan. He worked 
for the Austrian Lloyd Company at Trieste, 1848-50, and then 
became manager for Messrs. Strudhoff. In 1856 he began to work 
for the Stabilimento Tecnico Fiumano, carrying out preliminaty 
experiments for his torpedo, completed in 1866. In 1872 ht 
bought the STF, converting the works entirely to the production 
of torpedoes and accessories. (See TomPEpo.) In 1876 he im 
proved his torpedoes with the ‘‘servo-motor” and gradually in- 
creased their speed. Their aim was given precision in 1895 by 
Ludwig Obry’s adaptation of the gyroscope for directional contri, 
subsequently acquired and improved by Whitehead. He died at 
Beckett, Berkshire, on. Nov. 14, 1905. 

WHITE HORSE, VALE OF THE, the name of the valley 
of the Otk, which joins the Thames from the west of Abingdon 
Berkshire, Eng. The vale is ‘flat and well wooded, contrasting 
with the close-cropped turf covering the chalk of the White Horse 
Hills on the south. . On the north a lower ridge separates it from 
the upper Thames Valley; but local usage sometimes extends the 
vale to take in all the ground between the Cotswolds (nor 
and the White Horse Hills. Wantage is the only town M 
heart of the vale, but upon the lower hill slopes villages a 
numerous. Toward the west, above Uffington, the hills res 
culminating point of 856 ft. (261 m.) in White Horse Hil. | 
its northern flank, a gigantic figure of a horse is cut, the eios 
removed to show the white chalky subsoil beneath. This mi 
gives name to the hill, the range, and the vale, It is 374 ff " 
m.) long and of the rudest outline, the neck, body and tan 
ing little in width. Its origin is unknown. The figure, be Y 
of a similar character elsewhere in England, is considered a 
of high antiquity, dating from the late Iron Age. Many ar i 
remains occur in the vicinity of the Horse. On the summi 
the hill there is an extensive and well-preserved circular be i 
work known as Ufüngton Castle, Within a short uidi 
Hardwell Castle, a square work, and, near Ashdown Park, p the 
camp traditionally called Alfred's. A smooth, steep sully w 
north flank of White Horse Hill is called the Manger, aM watts 
west of it rises a bald mound named Dragon’s Hill. The al 
properly Pendragon, is a Celtic form signifying "chief oi White 
and may point to an early place of burial, To the west 0 i 
Horse Hill lies a megalith called Wayland Smith’s "P. 
White Horse itself has been carefully cleared of vegetatio " 
time to time, and the process, known as the “Scouring » 
White Horse,” was formerly made the occasion of a fest 
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grassy track represents the Ridgeway, an ancient road along the 
crest of the hills. Other earthworks in addition to those near the 
White Horse overlook the vale, such as Letcombe Castle above 
Wantage. Among interesting village churches in the vale is the 
fine Early English one at Uffington. The length of the vale, from 
Shrivenham to Abingdon, is about 17 mi. 

WHITE HOUSE, the official residence of the president of 
the United States. Located at 1600 Pennsylvania avenue in Wash- 
ington, D.C., it looks out over landscaped lawns to Lafayette 
square on the north and, on the south, across the fenced grounds 
ind the open space known as the Ellipse to the Washington monu- 
ment beyond, 

In 1791, after the first congress under the new constitution had 
voted to establish a federal capital and had authorized President 
Washington to select a site for it on the Potomac river, the presi- 
dent engaged Maj. Pierre Charles L’Enfant, a French engineer 
s had served with him during the Revolution, to map out a plan 
i the city. L'Enfant chose for the location of the "President's 
; lace” a ridge of ground rising above a small creek that debouched 
Mto the river at the present-day intersection of Constitution ave- 
Men 17th Street. In a public contest to choose the most suit- 
fii inu for the residence, Thomas Jefferson and others sub- 
Pilad Teris, but James Hoban, an Irish-American resident in 
AE won the competition and the $500 prize. His plan 
ish aia the characteristic features of the late 18th-century Eng- 

uke eel house, not, as hearsay later declared, a replica of the 
[ Hob, Leinster's seat in Ireland. The harmonious proportions 
nee constituted its chief distinction. ‘The principal 
Of large ation lay in the fenestration—on the first story a series 

M Windows with alternating arched and triangular pediments, 
tinenta eee smaller rectangular windows, while balustrading 
plan inc] oe view the windows of the third floor. The floor 
On the luded a spacious entrance hall, a large ceremonial room 
fee § east balanced by a state dining room on the west, and 
üy lim. aller drawing rooms between. The cornerstone, of pale 
! ii rena from nearby quarries in Virginia, was laid on Oct. 
Washingt The residence is thus the oldest federal building in 
an pi duat is a three-story structure with a total of more 
er a 1800, when congress convened for the first time in the 
pante a President and Mrs. John Adams became the first oc- 
Upon the the executive mansion: Mrs. Adams ruefully remarked 
trewood ne plaster, the lack of bell pulls, and the dearth of 
Mily wa, x left the large rooms cold and drafty. She hung the 
Jeiierson Shing in the still unfinished East Room. When Med 
ü Bose a into the residence in March 1801, his cud 
le ner 35 it was lacking in pomp, quickly made ah pen 

ty: at the N place of the most interesting people in i 
ew Year's day levees and the 4th of July celebrations 
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people of all sorts came to pay their respects. In a cage on the 
16-ac. grounds about the building Jefferson kept the grizzly bears 
that Capt. Meriwether Lewis brought back from his 4000-mile ex- 
pedition to the far west. President and Mrs. Madison introduced 
somewhat greater formality into official entertaining but, thanks 
to “Dolly’s” inimitable skill as hostess, all Washington's social 
life centred about the president's house. It was coming to be 
called the White House by 1809, for its whitish limestone con- 
trasted strikingly with the red brick of the other public buildings 
and private dwellings in the vicinity. Not until Theodore Roose- 
velt's time would the president's stationery carry the heading The 
White House, but the name was in use well before the fire- 
blackened walls left standing after the British army burned the 
house in Aug. 1814 received a coat of white paint, 

In Sept. 1817 the White House, rebuilt under the direction of 
Hoban and completely refurnished, was ready for occupancy by 
President and Mrs. Monroe. Having extended the original house 
by adding an east and a west terrace opening out upon the south 
lawn, Hoban built the semicircular south portico in 1824 and the 
imposing colonnaded north portico at the beginning of Andrew 
Jackson's presidency. John Quincy Adams devoted time and his 
botanical knowledge to planting a garden and obtained an appro- 
priation for fencing the grounds; President Van Buren further em- 
bellished them. During the rest of the 19th century changes to 
the exterior of the house and to the grounds were few, Water 
from a spring a mile to the north was piped into the house in 1832, 
and shortly thereafter a sewer was laid to drain waste into the 
canal that skirted the foot of the President's Square along the bed 
of the little tidal creek. James Polk in 1848 was the first presi- 
dent to enjoy the luxury of gas lighting, and Franklin Pierce the 
first to have central heating. In 1850 Andrew Jackson Downing, 
the most famous American horticulturist of his day, undertook the 
landscaping of the grounds in the then popular romantic style, 

While congress yearly appropriated small sums for maintenance 
of house and grounds and allotted each new president some money 
for redecorating, by Abraham Lincoln's time the residence was 
badly in need of basic repairs, such as pointing up the masonry 
foundations to stop the infestation of rats. Other improvements 
had to wait. Not until 1872 was the problem of adequate sanita- 
tion resolved by substituting for the open sewer emptying into 
the tidal marsh beyond the Washington Monument a bricked-in 
culvert carried far out into the Potomac, where the current ran 
strong enough to prevent backwash on incoming tides. A single 
telephone line was introduced in 1880 and electric lighting a dozen 


years later. 4 

Despite some physical inconveniences, the White House over 
the years served its purpose well. The graciously proportioned 
rooms witnessed weddings, receptions and state dinners attended 
by the most eminent Americans and the most notable foreign visi- 
tors of each generation. By the 20th century, however, the height- 
ened responsibilities of the chief of state of a nation that had 
become a world power led Pres. Theodore Roosevelt to request 
additional space for offices and the release for living quarters of 
the second-floor rooms that presidents from Lincoln onward had 
had to use for official business, ‘To the architectural firm of 
McKim, Mead and White fell the task of designing the new execu- 
tive office building and rebuilding part of the interior of the main 
house. Uneasiness lest the changes mar the harmonious lines of 
the original proved unfounded, and for approximately 40 years 
the remodeled residence sufficed as it was except for rewiring, 
new plumbing and the installation of air conditioning. 

While large additions to the office building were necessary to ac- 
commodate the expanding staff of the 1930s and early 1940s, nat 
until after World War II was the residence itself subjected to ren- 
ovation. In 1948, when President Truman had a balcony built on 
the south portico and proposed further changes, a board of archi- 
tects reported that extensive structural repairs were imperative. 
The cost would be greater than construction of an entirely new 
house but, as public sentiment opposed the very thought of aban- 
doning the historic executive mansion, the multi-million-dollar 
rebuilding was undertaken. It was completed before the inaugura- 
tion of President Eisenhower in 1953. In 1961 Mrs. John F. 
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Kennedy took a keen interest in collecting for the White House 
items of historic and artistic value, Over the years the White 
House has become a major American shrine and each year more 
than 1,000,000 visitors walk through its public rooms. See also 
WasnuiNGTON, D.C. 

BisrrocmAPHY.—Library of Congress, The White House, a Biblio- 
graphical List (1961) ; Charles Hurd, The White House, a Biography 
(1940) ; Federal Writers Project, Washington, City and Capital (1937) ; 
Frederick Gutheim, “Rebuilding the White House,” Architectural 
Record, vol. cv (June 1949) ; White House Historical Association, The 
White House, a Historic Guide (1962); Amy La Follette Jensen, The 
White House and Its Thirty-Three Families (rev. ed. 1962). 

(C. McL. G.) 

WHITELOCKE, BULSTRODE (1605-1675), a distin- 
guished English Republican lawyer and. parliamentarian, was four 
times a commissioner of the great seal under the Commonwealth. 
He was born in London on Aug. 6, 1605, the only son of Sir James 
Whitelocke, a King’s Bench judge. Called to the bar in 1626, he 
was member of Parliament for Stafford in that year and in the 
Long Parliament (1640-60) represented Great Marlow, Bucking- 
hamshire. He took a leading part in the impeachment and sub- 
sequent attainder of Thomas Wentworth, earl of Strafford, and 
drew up the bill against the dissolution of the Long Parliament 
without its own consent. Supporting the Parliament in the Civil 
War, he was sent to Charles I at Oxford early in 1643 and in 
November 1644 to try to negotiate terms. Though one of the 
commissioners offering Charles terms at Uxbridge in January 
1645, Whitelocke in reality opposed the peace party and the plan 
to disband the Parliamentary army in 1647. In religious matters 
he rejected the Presbyterians’ claim to impose their system on 
others, and approved of religious toleration, He thus gravitated 
toward Oliver Cromwell and the army party. A councilor of 
state and a commissioner of the new great seal under the Com- 
monwealth, he nevertheless avoided taking part in the trial of 
Charles I. In 1653 he led an embassy to Queen Christina of 
Sweden, hoping to gain Swedish cooperation in forcing Denmark 
and the United Provinces to allow free trade in the Sound. All 
he achieved, however, was a treaty of alliance, His Journal of the 
Swedish Embassy (1772) was re-edited by H. Reeve in 1855. 
On his return he again became (April 1654) a commissioner for 
the great seal and also a commissioner of the treasury. In Crom- 
well’s Parliaments of 1654 and 1656 he represented Bucking- 
hamshire, 

As a lawyer, Whitelocke supported a bill introducing the use 
of English into legal proceedings, drafted a new treason law, and 
reformed chancery procedure. But his resistance to Cromwell's 
proposed reform of the chancery resulted in his dismissal (June 
1655). Chairman of those who urged the crown on Cromwell 
(December 1657), he became a member of the new House of 
Lords. He was again a commissioner of the great seal under 
Richard Cromwell (January 1659) and a member (May) and 
president (August) of the Council of State. He again received 
the great seal in November 1659. Whitelocke tried unsuccessfully 
to persuade the army leader Charles Fleetwood to establish a 
limited monarchy by offering terms to Charles II, thus forestall- 
ing George Monck’s plans for an unconditional invitation, White- 
locke was a man of moderation, though of vacillating character. 
His moderation, combined with his earlier friendship with Edward 
Hyde (afterward earl of Clarendon), allowed him to live un- 
molested under Charles II. He died at Chilton Park, near Hun- 
gerford, Berkshire, on July 28, 1675. 

See Lord Campbell, The Lives of the Lord Chancellors and Keepers 
of the Great Seal of England, vol. iii (1845); E. Foss, The Judges of 
England, vol. vi (1857). (G. H. J.) 

WHITE MOUNTAINS, a mountainous upland located in 
north-central New Hampshire and extending slightly into Maine. 
The northeastern end of the region is marked by the Androscoggin 
and Ammonoosuc valleys. The, region is 87 mi. long and 15 to 
20 mi. wide and contains the highest elevations in the northeast- 

ern United States. The mountains do not constitute a distinct 
range but form a broad upland region roughly trending northeast- 
southwest. There is no distinct alignment of ridges and valleys. 
Noteworthy features are the many rounded passes, locally termed 
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notches, that were excavated by local mountain 
waning stages of Pleistocene glaciation. 

The geologic structure of the region is complex. Granites ne. 
dominate among the igneous rocks that comprise the higher, i 
rugged terrain. The Paleozoic shales in the region that ant i 
the Acadian intrusions have been altered into mica schists phy). 
lites, and slates. The highest elevations, mostly between 509 
and 6,000 ft., occur in a linear series of distinct peaks that are 
named for U.S, presidents and make up the Presidential Range, 
The highest point is Mt. Washington (6,288 ft.). The region 
southwest of Crawford Notch is termed locally the Franconi 
Mountains. 

Predominantly a recreational region, a large part of the 
White Mountains is included in the White Mountain Nati] 
Forest (715,379 ac.). Only the highest summits extend above the 
timberline, A highway and cog railway provide access to Mi 
Washington during the summer. Over 1,000 mi. of nature tral 
and numerous campsites make the region a favourite summer ve 
cation area. It also has some of the finest ski slopes and facilities 
for winter sports in eastern North America, including those a 
Franconia (Cannon Mountain), Conway (Mt. Cranmore), and 
Mt. Washington. (J. E. V. K) 

WHITE PLAINS, a city of eastern New York, US,, is Iw 
cated on the Bronx and Hutchinson rivers midway. between th 
Hudson River and Long Island Sound, 10 mi. N of the Brom 
(New York City). . The seat of Westchester County, it is both the 
hub of Westchester's transportation system and one of the leading 
suburban residential and shopping centres in the U.S., Know 
to the Siwanoy Indians, a Mohegan tribe, as ""Quarropas" (the 
white plains) from the white balsam in the area, White Plains vis 
purchased from them first by John Richbell of Mamaroneck in 
1661. The Indians then sold the same site to a group from Rye 
township in 1683. Long litigation upheld the Rye title in 1721 
During the American Revolution the provincial Congress md 
there on June 30, 1776, after moving from New York City, ando 
July 9, having received the Declaration of Independence from 
Philadelphia, proclaimed the creation of the state of New Yol 
and themselves as the state legislature. At the Battle of Whit 
Plains, fought on Oct. 28, 1776, Gen. William Howe, unable to 
force or feint Washington’s army out of strongly prepared pos- 
tions to the north, disengaged and retired to Dobbs Ferry: White 
Plains became the-county seat in 1778, an incorporated 
in 1866 and a, city in 1916. Major manufactures include fo 
products, women's clothing, electroplating, engraving, prea 
machine parts, plastics, and electronic devices. With a or 
tion (1960) of 50,485, White Plains is part of the New ) 
standard metropolitan statistical area. (M. D. EnA 

WHITE RIVER, the name of several rivers in the toi A 
White River in Arkansas and Missouri is a 690-mi, stream tha $ 
in the Boston Mountains of Arkansas, flows northeast into n 
central Missouri, where it bends southeast and flows into 
Mississippi and Arkansas rivers, above Arkansas City, Ark. n 
of the river's descent is in the upper course, where it exced ‘oh 
ft. per mile. Through the Boston Mountains and the Quis abr 
of southern Missouri, the White is deeply entrenched les "t 
rate windings that occupy gorges not much wider than t i 
Much of its middle course is a valley over 500 ft. deep. rh fol 
port, Ark., the White emerges from the highlands on to i^ 
plain of the Mississippi River. There the stream gradien 
than 3 ft. per mile, with numerous meanders, abandone a 
channels, flooded land and swampland. Major tributaries 
King, Black, and Little Red rivers. white Ret 

In Colorado and Utah the White River rises on the W x is 20 
Plateau, 12,000 ft. high, in western Colorado. The TER 
mi. long, flows toward the west, and empties into the Gm suppl 
at Ouray, Utah. Its annual discharge of 500,000. acl "eld ý 
a substantial quantity of water to the Colorado River sy’ i 

The White River of Nebraska and Dakota rises.0? aij 
Ridge escarpment in northwestern, Nebraska. In i ums 
course the river flows northeast into South Dakota, "gir 
and empties into the Missouri, near Chamberlain, S. Lp cond 
upper course, light rainfall, sparse vegetation, and geolog! 


glaciers during 
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have created the Big Bad Lands. There the numerous, small, 

intermittent tributaries entering the White have carved a labyrinth 
of pinnacles, valleys, slopes, and fantastic features into the soft 
day formations. The lower course is a sand filled, braided, mean- 
dering channel over a mile wide. i 

The New Mexico-Texas White River rises in eastern New 
Mexico, in Quay County. It flows southeast 110 mi. and joins 
with the Double Mountain River, near Rule, Tex., to form the 
Brazos River. Most of the course of the White is across the ex- 
tremely flat Staked Plains of eastern New Mexico and northwest 
Texas, where the stream bed is dry. 

See Nevin M. Fenneman, Physiography of Western United States 
(1931), Physiography of Eastern United States (1938). (M. J. L) 

WHITE RUSSIA: see BeLorussian Sovier Soctanist RE- 
PUBLIC. 

WHITE SEA (BeLove More), an almost landlocked sea in 
the northern part of European U.S.S.R. Area 34,700. sq.mi. 
(90,000 sq.km,). Its greatest length is 360 mi. (579 km.) (from 
NE to SW) and its greatest breadth (NW-SE) 267 mi, (430 km.). 
Thesea is joined to the Barents Sea by a long, narrow strait, 
known as Gorlo, “the "Throat." The outline of the White Sea is 
irregular, broken by a number of large, deep gulfs—the gulís 
of Mezen, Dvina, Onega, and Kandalaksha. The shores are for 
the most part low and swampy and offshore sandbars are common. 
Although the Onega and Mezen gulfs do not exceed 100 ft, (30 
m.) in depth, a maximum depth of 1,115 ft, (340,m.) is reached 
at the entrance to Kandalaksha Gulf. The chief islands are 
Morzhovets in Gorlo and the Solovetskiye group at the entrance 
to Onega Gulf. The gulfs are frozen for six months from early 
November, but the central part has only drifting floes, The prin- 
tipal ports are Archangel, Belomorsk, and Kandalaksha. There 
ema, and herring fisheries. (R.A, F.) 

j SEA-BALTIC WATERWAY, in the U.S.S.R., 
links the White and Baltic seas... The main part of the waterway, 
the White Sea Canal (Belomorskiy Kanal), was constructed be- 
tween 1931 and 1933, largely by penal labour. It formed the 
pus of Maksim Gorki's pamphlet The White Sea Canal 

The northern end of the canal is at Belomorsk, on the White 
Sea, 175. mi. (282 km.) W of Archangel in a direct line. Run- 
rd southward, the system uses the canalized Vyg River, with 
Ld canal stretches around rapids. The route then crosses Lake 
2 " descends by a short canal to Povenets at the northern 
[nx Lake Onega, the terminus of the canal proper. Between 
Hà PA and Povenets, a distance of 141 mi. (227 km.), there 
5 In ae and a maximum height of 335 ft. (102 p). above 

" reached. The rest of the route to the Baltic uses 

* Onega, the canalized Svir’ River, Lake Ladoga, and the 
tva. River to the system's southern terminus at Leningrad. 

3 x Toute, which is capable of taking seagoing craft, shortens 
(3919 Panes between Leningrad and Archangel by 2,435 mi. 

He 7). Its significance is both strategic and commercial. 
n gu cargo using the waterway is timber, much of which 
along He urate, paper mills, and uibs. - eee 

Itseit. isis 
uy AITGIFT, JOHN (c. 1530-1604), archbishop of Canter- 
tring ih to strengthen and consolidate the Anglican Chur 
meran ei ears of Elizabeth I. The son of a properate 
eti of Grimsby, Lincolnshire, he was critical, even as a j^ 

E a ecclesiastical customs, After a year UN a 
There the f lege, Cambridge, he migrated to Pembroke College, 

ected f Huda Protestant martyr John Bradford was his tutor. 
Tent te ae of Peterhouse (1555), he quickly became 11560), 

ue death (1558) of Queen Mary I. Ordained (1560), 
xing oat professor of divinity (1563), D.D. (his ra 
(156) x ack on the papacy), and regius professor of i on y 
beth, and * was immediately appointed chaplain to Qt g 
in 1579 aut of the royal foundation of Trinity College. 2H 
Suggest i omas Cartwright (g.v.), a fellow of Trinity, haan to 

oper 5 n crowded lectures, that Presbyterianism was the only 
lead orm of church government, Whitgift at once took the 

against him, procuring new statutes for the university and, 


tions 
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as vice-chancellor, depriving him of his chair as Lady Margaret 
professor in 1570 and of his fellowship at Trinity. In 1571 Whit- 
gift became also dean of Lincoln, and in 1572 prolocutor of the 
lower house of convocation: as such he had much to do with 
drawing up the reforming canons confirmed in 1576. Archbishop 
Matthew Parker chose Whitgift to answer, in 1572, the very ef- 
fective pamphlet Admonition to the Parliament by J. Field and T. 
Wilcox which advocated presbyterianizing the church. His An 
Answere to a Certen Libel Intituled An Admonition to the Parlia- 
ment (1572) and the subsequent disputes with Cartwright con- 
stitute Whitgift’s chief literary remains—learned, logical, firm, 
and very full. In 1577 he was made bishop of Worcester where, 
a vigorous and sympathetic pastor, he took a leading part in local 
affairs, As vice-president of the Marches of Wales (1577-80) 
he had also civil responsibilities over a wide area in the president’s 
absence. 

In 1583 Whitgift was made archbishop of Canterbury and im- 
mediately began to reverse the policy of attempted conciliation 
with the Puritans adopted by his predecessor Edmund Grindal. 
He firmly rejected attempted dictation by the privy council, and 
set himself to defeat the growing Presbyterian movement. He 
proposed for clerical subscription three articles (of acceptance 
of the royal supremacy, of the Book of Common Prayer, and of 
the Thirty-Nine Articles); he set his chaplain Richard Bancroft 
(later archbishop of Canterbury) to search out those responsible 
for the Puritanical Marprelate tracts and for secret Presbyterian- 
ism. Once he had secured reasonable conformity he did. not 
persecute, as his later treatment of Cartwright shows, He has 
been harshly condemned for the execution of some Puritans, al- 
though these were mostly Separatists condemned by the civil 
authorities for disloyalty. He has been criticized, too, for the 
Calvinism of the Lambeth Articles of 1595; in fact he had them 
amended to check even more Calvinistic views in Cambridge. He 
was the first bishop to be appointed to the privy council by Eliza- 
beth who entirely trusted and supported him, insisting on his 
ministrations on her deathbed. He crowned James I and secured 
his acceptance of the status of the Anglican church. He died, un- 
married, at Lambeth Palace, London, on Feb. 29, 1604, and was 
buried at Croydon near the hospital and school his munificence 
had endowed there. Though he lived in suitable splendour, he was 
generous to help those in need, unceasing in his efforts to raise 
the standard of the clergy and to save them from poverty. To 
him must go much of the credit for the strength of the Anglican 
Church and its power to survive in the 17th century. 

BIBLIOGRAPHY.—The Works of John Whitgift were ed. by J. Ayre, 
3 vol. (1851-53). See also Sir George Paule, The Life of John Whitgift 
(1612) ; J. Strype, The Life and Acts of John Whitgijt, 2 vol. 717- 
18); P. W. Dawley, John Whitgift and the Reformation (1958); 


. K. Brook, Whitgift and the English Church (1957). 
V. J. K. Broo! it gifi hehe aes 


WHITHORN, a royal and small burgh in The Machers pe- 
ninsula of Wigtown County, Scot., 51 mi. (82 km.) WSW of Dum- 
fries and 11 mi. (17.7 km.) S of Wigtown by road, Pop. (1961) 
990. St. Ninian (q.v.), the first Christian missionary to Scotland, 
landed at Isle of Whithorn, 3 mi. SE of the town. He built a white- 
washed stone church at Whithorn in 397, which, out of contrast 
with the dark mud and wattle huts of the natives, is said to have 
been called Candida Casa (Hvit-aern), the “white house." On 
its site a monastery was founded by Fergus, lord of Galloway, c. 
1130, of which only the chancel (used as the parish church till 
1822) and other fragments remain. St. Ninian’s shrine, which 
was almost certainly in the priory church, drew many pilgrims 
among whom James IV was a regular visitor. Above the 17th- 
century archway, known as The Pend, that stands at the approach 
to the priory is a panel bearing the royal arms of Scotland be- 
fore the Union. The rooms over the arch are now a museum con- 
taining many Christian and other monuments. . 

WHITING, a city of Lake county in northwestern Indiana, 
U.S., on the shore of Lake Michigan, immediately S.E. of Chicago 
and part of the Gary-Hammond-East Chicago standard metropoli- 
tan statistical area. The city was started in 1889 when the Stan- 
dard Oil Company, unable to find a site in Chicago, constructed a 
large refinery there. Although the plant was put into production 
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in 1890, incorporation of the community was delayed until 1896: 
Whiting was the birthplace of the Standard Oil Company of Indi- 
ana and was for many years the capital of that oil empire. In addi- 
tion to petroleum, Whiting manufactures metals, chemicals, soap 
and food products. Surrounded by Chicago, Hammond, East 
Chicago and Lake Michigan, Whiting’s area remained small and 
the population, which reached a peak of 10,880 in 1930, gradually 
declined after that time, For comparative population figures see 
table in INDIANA: Population. (P. ME.) 

WHITING, a name originally applied to a European marine 
food fish (Gadus merlangus) of the cod family (Gadidae); it 
ranges from Spain to Norway and Iceland. A closely related spe- 
cies, often called blue whiting (Gadus poutassou), is common in 
and about the Mediterranean; it occurs as far north as Norway and 
Iceland and a few specimens have been taken in the deep water of 
the New England banks. In North America the name whiting is 
applied to several other species, perhaps because of some fancied 
similarity of form to the European species. On the Atlantic coast 
of North America the silver hake ( Merluccius bilinearis) is usually 
called whiting in the fish trade. It occurs on the continental shelf 
of eastern North America from North Carolina to the Grand Banks 
off Newfoundland. Over 90,000,000 Ib. are caught annually in the 
trawl fisheries. Several species of the drum or croaker family 
(Sciaenidae) are sometimes called whiting; for example, the Cali- 
fornia corbina (California whiting, Menticirrhus undulatus), oc- 
curring from the Gulf of California to central California; the 
northern kingfish (king whiting, Menticirrhus saxatilis), occurring 
from Massachusetts to the Gulf of Mexico; and the southern king- 
fish (Menticirrhus americanus), occurring from New Jersey to 
Texas. 

“Whiting” is sometimes applied to lake whitefish (Coregonus 
clupeaformis), of the Great Lakes region, and in Australia gener- 
ally to species of Sillaginodes and Sillago, which are small, slender 
shallow water fishes of the Indo-Pacific region belonging to the 
family Sillaginidae. See Fism. (L. A, Wo.) 

WHITLEY BAY, a holiday resort and urban district of 
Northumberland, Eng., is on the North Sea coast 10 mi. (16 km.) 
NE of Newcastle upon Tyne. Pop. (1961) 36,517. A charter of 
incorporation was presented to the council of' Whitley Bay by 
the princess royal in 1954, It is the chief dormitory town for the 
northern side of the River Tyne and has a large shopping area. 
Its recreational facilities include public parks and gardens, an ice 
rink, football stadium, and 18-hole golf course. The long, sandy 
beach skirts the edge of a wide bay at the southern end of which 
is the New Windsor promenade. There is an upper promenade 
with rock gardens and shops and three lower promenades fronting 
the foreshore. The most northerly of these leads to the cliff 
walk and St. Mary’s Island, which is reached on foot at low tide 
along a causeway. It has a lighthouse and some cottages, Seaton 
Sluice with its old harbour at the northern boundary of the bay 
is 1 mi. E of Seaton Delaval Hall, built by Sir John Vanbrugh. 
Severely burned in 1822, it was partially restored in 1949 and is 
now open to the public. 

WHITLOCK, BRAND (1869-1934), U.S. writer, reform 
mayor of Toledo, O., and U.S. minister in Belgium at the start of 
World War I, was born at Urbana, O., March 4, 1869. As a 
political reporter on the Chicago Herald and as assistant in the 
office of the Illinois secretary of state, Whitlock came into con- 
tact with John P. Altgeld, governor of Illinois, who, like “Golden 
Rule” Jones, mayor of Toledo, did much to develop his political 
idealism, He was admitted to the Illinois bar in 1894, and to the 
bar of Ohio in 1897. From the latter year until 1905 he practised 
law in Toledo and then as an Independent became mayor for 
four terms, in 1911 refusing nomination a fifth time, The record 
of his labours for the “Free City” of which he dreamed is told in 
his autobiography, Forty Years of It (1914). . 

In 1913 he was appointed U.S. minister (later ambassador) to 
Belgium. Before he had been in Belgium a year World War I 
broke out and the German invasion took place. Although the 

other diplomatic stafís followed the Belgian court to Le Havre, 
Whitlock insisted on remaining in Brussels. It was largely because 
of his urgent advice that Brussels did not resist the Germans and 
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thus escaped devastation. In the early days of the way he 
protection to many German residents who had been vate a 
leave the country. By his firm attitude toward the German mij 
tary officials he saved many innocent Belgians from death; but - 
activities on behalf of Edith Cavell were unavailing as he was ne 
led at the last moment through false promises by the Germans 
After the formation of the Commission for Relief in Belgium iit 
operations were placed wholly under his direction, Whitlock 
resigned Feb. 1, 1922. An account of his wartime experiences i 
given in Belgium, a Personal Narrative (1919). 

Whitlock himself spoke of vacillating “between an interest in 
letters and an interest in politics,” and there is no doubt that his 
early literary work, at least, reflected this duality of tastes, Th 
13th District (1902) revealed the insidiously corrupting influente 
of certain phases of politics; and The Turn of the Balance (1907), 
a poignant exposure of social injustices, was written “out of the 
contemplation of the misery, the pathos, the hopelessness of the 
condition” of the victims during his police court experiences, 4 
fruit of his administrative work is the monograph On the Enforce. 
ment of Law in Cities (1913). His later novels, such as J. Hardin 
and Son (1923) and Uprooted (1926), are less. concerned with 
ethical problems, His technique at all times, however, revealed 
his admiration for the ideals and methods of William Dean How 
ells (g.v.). 1n 1929 he published La Fayette, a biography. Whit 
lock died at Cannes, France, May 24, 1934. 

WHITMAN, MARCUS (1802-1847), missionary to Ameri 
can Indians and pioneer settler in Oregon, was born at Rushville, 
N.Y., Sept. 4, 1802. He studied medicine with a local physician 
and earned a degree from Berkshire Medical college (Pittsfield, 
Mass.). He then practised medicine for four years in Canada and 
briefly thereafter in western New York, 

In 1835 Whitman offered his services to the American Board o 
Commissioners for Foreign Missions and was immediately sent ot 
with the Rev. Samuel Parker to explore the possibility of founding 
missions in Oregon. The two missionaries traveled as far as tht 
Green river rendezvous in western Wyoming. Whitman then te 
turned east for additional recruits while Parker proceeded weit 
ward to investigate potential mission sites. In September of the 
following year Whitman and his bride Narcissa Prentiss, accom 
panied by Henry H. Spalding and his wife, W. H. Gray (a W 
helper) and two Indian boys, arrived at Fort Vancouver, Wash 
Acting upon the advice of John McLoughlin of the Hudson's Biy 
company, Whitman decided to found a mission among the CU 
Indians at Waiilatpu, 25 mi. west of the present Walla Wal | 
Wash. Spalding established himself among the Nez Percés à 
Lapwai, Idaho, on the Clearwater river, 125 mi. northward, Prog: 
ress at both missions was slow and disappointing. Whitman; 
Spalding helped the Indians to build houses for themselves # 
showed them how to till their fields and irrigate their grow 
crops. They also taught them how to erect mills to grin 
corn and wheat and how to cultivate gardens and orchards, 

In 1842, the American Missionary board decided to abandon 
southern Oregon missions and concentrate on those in the pu 
area. Alarmed, Whitman determined to go to Boston an it 
the board to reverse its decision. He hoped also to acqua 
ficials at Washington with conditions in Oregon and to AN, 
federal support for the rapidly increasing Oregon ime 
This occasioned Whitman’s celebrated 3,000-mi. journey on ii 
back to Boston during the winter of 1842-43. Whitman st hi 
was entirely successful. The board agreed to continue ^. gyp 
ilatpu and Lapwai missions and President Tyler promise yp 
port of federal aid. Returning to Oregon, Whitman joine an 
what became known as the “great western migration, En m 
of nearly 900 immigrants, and guided them safely across inter 
tains, Whitman’s compelling personality aroused great 1r 
in the Oregon country and this in turn led directly to the rap! 
vance of American settlement there. Cal 

In 1847 a severe epidemic of measles broke out among wiw 
use Indians. Many of the sick were being nursed at the 
mission. Several of the Indians became terror-stricken, by ü 
lieving themselves to have been deliberately poisone ‘ed fu 
whites, attacked the residents of the mission with frenz" | 


Whitmans and 12 others were murdered on Nov. 29. Some 
s0 others were taken captive, but were rescued thanks to Peter 
Skene Ogden (9.v.), factor of Hudson's Bay company, who trans- 
ferred them to Fort Vancouver. See also OREGON: History. 


The 


uocmApHy.—Ray Allen Billington and J. B. Hedges, Westwa 
ants (1949) ; Dorothy Johansen and Charles M. Gates, Rope 
of the Columbia (1957); Archer Hulbert and Dorothy P. Hulbert 
(eds) Marcus Whitman, Crusader (1936) ; Clifford M. Drury, Marcus 
Whitman, M.D., Pioneer and Martyr (1937). (L. H. Cr.) 


WHITMAN, WALT (Warrer) (1819-1892), U.S. poet, 
whose Leaves of Grass was a landmark in the history of American 
literature, was born May 31, 1819, at West Hills, a little farming 
community near Huntington, Long Island, N.Y. Christened 
Walter, he did not start calling himself Walt until 1855. His 
ancestry was typical of the region, his mother, Louisa Van Velsor, 
being Dutch (with a strain of Welsh) and his father, Walter Whit- 
man, of English descent. Both the Whitmans and the Van Velsors 
were simple farm people, with little formal education. The Whit- 
man family had moved from Connecticut to Long Island in the 
1th century, and at one time owned a large tract of land, but it 
was so diminished by the time Walt was born that his father had 
taken up carpentering, though still living on a small section of the 
ancestral estate. In 1823 Walter Whitman, Sr., moved his growing 
family to Brooklyn, which was enjoying a boom. There he specu- 
lated in real estate and built cheap houses for artisans, but he was 
àpoor ran and had difficulty in providing for his family; which 
increased to nine children, one of whom died in infancy. 

Walt, the second child, attended public school in Brooklyn, be- 
gan working at the age of r2 and learned the printing trade. He 
Was employed as a printer in Brooklyn and New York city, taught 
in country schools on Long Island and became a journalist. At the 
age of 23 he edited a daily newspaper in New Vork, and in 1846 be- 
came editor of the Brooklyn Eagle, a fairly important newspaper of 
thetime. Discharged from the Eagle early in 1848 because of his 
nut ihe Íree-soil faction of the Democratic party, he went 

ew Orleans, La., where he worked for three months on the 
Eden Some biographers have constructed a fanciful love af- 
ir with a Creole woman, but there is no evidence for it. After 
ae abortive attempt at free-soil journalism in Brooklyn, he 
t houses and dabbled in real estate from about 1850 until 1855: 
Yu these years he read extensively at home and in the New 

y libraries, and began experimenting with a new style of poetry. 
d ui oolteacher, printer and journalist he had published senti- 
sd iin and poems in newspapers and popular magazines, 

Wd owed ges no literary promise. ie 
y the spring of 1855 he had enough poems in his new style for 
Ere ipea to find a publisher, he sold a house and 
rst edition of Leaves Meet TUM 
Grass at his oy ja! 

à ~ wn expense: 1 n 
Br appreciated in 1855, it was 
ad praised by Ralph Waldo 
fin tson (“I greet you at the be- 
| en of a great career”) ina 

4 nal letter to the poet which 
pie 3n the following year to 

‘Wertise the second editi 

bo à financi d e ition— 
ibis Wr ncial failure, Once 

p hitman edited a daily 

h ma the Brooklyn Times, 

Mer of Reerbloved by the sum- 

Diblisher 2 In 1860 a Boston 

mu» Thayer & Eldridge 
ght out the th; eye 3 
taves of c; e third edition of 

a Tearran dee dur es 

Of the Ci nged, but the outbreak 

fim, AL War bankrupted the 

Um to a wk Whitman went | 

to Dattlefield in Virginia ^ 

BROWN, BROT 
WHITMAN, ENGRAVING FROM A DA- 
GUERREOTYPE, USED AS FRONTIS- 
PIECE IN THE FIRST EDITION OF 


“LEAVES OF GRASS," 1855 


George 1S wounded brother, 
ington UA Stayed on in Wash- 
Woundeq “sist in the care of the 


le à 
| > Supporting himself by 
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doing secretarial work and writ- 
ing articles for Brooklyn and New 
York newspapers. After the war 
he secured a clerkship in the U.S. 
department of the interior, but 
was discharged on June 30, 1865, 
for being the author of Leaves of 
Grass, which was considered a no- 
torious book; however, he was im- 
mediately reemployed in the of- 
fice of the attorney general, where 
he remained until stricken by pa- 
ralysis in Jan. 1873. He left 
Washington to live with his 
brother George, in Camden, N.J. 
His mother died a few months 
later and this was the darkest 
year of his life. 

Meanwhile he had continued to 
print new editions of his poems, 
a collection of war poems called 
Drum-Taps in 1865, and revised 
editions of Leaves of Grass in 
1867, 1871 and 1876. Partly recovered from his illness by 1879, he 
made a trip by train as far west as Denver, and the following year 
visited Ontario, Canada. The seventh edition of Leaves of Grass 
was published in Boston in 1881 by James R. Osgood, who soon re- 
linquished the book, however, after the attorney general of Massa- 
chusetts threatened a criminal prosecution because several poems 
were regarded as obscene. Osgood suggested a new issue with the 
objectionable poems omitted, but Whitman refused to make a sin- 
gle change. He quickly found a new publisher in nearby Philadel- 
phia, first in Rees Welsh and company, and then David McKay, 
who reissued the seventh edition. Newspaper publicity had created 
interest in the book and it sold better than any previous edition. As 
a result, Whitman was able to buy a modest little cottage in Camden 
on Mickle street, where he lived until his death on March 26, 1892, 
from multiple diseases of the lungs, stomach, liver and kidneys. 

As a young man Walt Whitman was unusually robust in ap- 
pearance, being large, tall and florid in complexion. In the early 
editions of Leaves of Grass he gave symbolical values to health, 
physical stamina and vigorous ancestry in such poems as “Song 
of Myself,” and “I Sing the Body Electric.” Despite the fact that 
he was disease-ridden in old age, he did have natural stamina, but 
his family was not a healthy one. His youngest brother was feeble- 
minded, one brother died in a mental institution, another died of 
“tuberculosis of the throat" (possibly cancer) and a sister was 
neurasthenic. He was remarkably loyal to his family and gave 
generously of his devotion and income to any member who needed 
help, but especially to his mother, to whom he was strongly at- 
tached, and to his feeble-minded brother, whom he supported and 
for whom he provided in his will. For personal intimates he 
preferred uneducated workingmen, and was so affectionate toward 
several that some critics accused him of being homosexual. There 
is no evidence of perversion, but he made no secret of his love for 
these men, and celebrated it in the “Calamus” section of Leaves 
of Grass and some war poems in Drum-Taps. On the basis of his 
compassion for the weak and needy and affection for simple men, 
his first biographers, with his encouragement, created the myth 
of a saintly carpenter-poet, or poet-messiah. 

The Poet.—Under the influence of the romantic age in literature 
and art, Whitman: held the theory that the chief function of the 
poet was to create and express personality. The first edition of 
Leaves of Grass also appeared during the most nationalistic period 
in American literature, when critics were calling for a literature 
commensurate with the size, natural resources and potentialities 
of the North American continent (Whitman himself expected the 
eventual annexation of Canada and Mexico to the United States). 
“We want,” shouted a character in Longfellow's Kavanagh (1849), 
«a national literature altogether shaggy and unshorn, that shall 
shake the earth, like a herd of buffaloes thundering over the 
prairies.” With the same fervour, Whitman declared in his 1855 
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preface, “Here are the roughs and beards and space and ruggedness 
and nonchalance that the soul loves.” 

It was partly in response to this nationalistic ideal, and partly 
in accord with his own personal ambition to cultivate and express 
his own personality as an example, that the “I” of his poems 
asserted a mythical strength and vitality and assumed an appear- 
ance as shaggy and unshorn.as Longfellow’s buffalo. For frontis- 
piece to the first edition he used a picture of himself in work 
clothes, posed nonchalantly with cocked hat and hand in trouser 
pocket, as if illustrating a line in his leading poem, “Song of 
Myself" (untitled in 1855): “I cock my hat as I please indoors 
or out.” In this same poem he also characterized himself as, “Walt 
Whitman, an American, one of the roughs, a kosmos,/Disorderly 
fleshy and sensual . . . eating drinking and breeding,/ . . . Divine 
am I inside and out, and I make holy whatever I touch or am 
touched from. . .." From this time on throughout his life he 
attempted to dress the part and act the role of the shaggy, untamed 
poetic spokesman of the proud young nation. For the expression 
of this symbolical ego he also created a prosodic form without 
rhyme or metre, but abounding in oratorical rhythms and chanted 
lists of names and objects. He learned to handle this primitive, 
enumerative style with great subtlety and was especially success- 
ful in creating empathy of space and movement, but to most of 
his contemporaries it seemed completely “unpoetic.” Both the 
content and the manner of his verse also caused Whitman's first 
biographers, John Burroughs, R. M. Bucke and even the poet 
himself, to confuse the symbolical self of the poems with their 
physical creator. In reality Whitman was quiet, gentle, courteous; 
neither “rowdy” (a favourite word) nor lawless. In sexual con- 
duct he may have been unconventional, though no one is sure, 
but it is likely that the six illegitimate children of whom he boasted 
(and never identified) in extreme old age were begotten by his 
imagination. He did advocate greater sexual freedom and toler- 
ance (“Spontaneous Me,” “A Woman Waits for Me"), but sex 
in his poems is also symbolical—of Rousseauistic innocence, “the 
procreant urge of the world,” and the regenerative power of nature. 
In some of his poems the poet’s own erotic emotions may have 
confused him, but in his greatest, such as parts of “Song of My- 
self," and all of “Out of the Cradle Endlessly Rocking," sex is 
spiritualized. His two greatest themes are death and rebirth 
(‘When Lilacs Last at the Dooryard Bloom' d"), and his poems 
are filled with the “unflagging pregnancy" of nature: sprouting 
grass, mating birds, phallic vegetation, the maternal ocean and 
planets in formation ("the journey-work of stars"). The poetic 
“I” of Leaves of Grass annihilates time and space, binding past 
and present and intuiting the future, illustrating Whitman’s be- 
lief that poetry is a form of knowledge, the supreme wisdom of 
mankind, 

The Book.—Whitman is known primarily for one book, Leaves 
of Grass, though he also published several volumes of prose, nota- 
bly Specimen Days (1882), which contains some fine realistic 
descriptions of Civil War scenes and some vivid reminiscences. 
But Leaves of Grass is actually more than one book. During his 
lifetime it went through nine editions, between 1855 and 1892, and 
each had its own distinct virtues and faults. Whitman compared 
the finished book to a cathedral long abuilding, and on another oc- 
casion to a tree, with its cumulative rings of growth. But both 
metaphors are misleading because he did not construct his book 
unit by unit or by successive layers, but constantly altered titles, 
diction and even motifs and shifted poems—omitting, adding, 
separating and combining. Beginning with the third edition 
(1860), he grouped his poems under such titles as "Chants Demo- 
cratic,” “Enfans d’Adam” (later “Children of Adam"), “Calamus,” 
“Poems of Joy” and “Sea-Drift.” Some of his later group titles 
were highly connotative, such as “Birds of Passage,” “By the 
Roadside,” “Autumn Rivulets," “From Noon to Starry Night” 
and “Songs of Parting,” suggesting a life allegory. But only the 
titles were biographical in sequence; chronology (in order of 
composition) was not followed at all. After 1881 Whitman made 

no further shifts in groups or revisions of poems within the groups, 
merely adding the poems of “Sands at Seventy” (first published in 
November Boughs, 1888) and “Good-Bye My Fancy” (from the 
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book by this title, 1889) as first and second annexes in} 
Whatever else may be said of Whitman's groupings, some ol 
best imagery is in his group titles and his first lines. The arra 
ment gave him personal satisfaction and he specified on his d 
bed that the 1892 edition was definitive and only it shoul 
reprinted after his death. ; 
Reputation.—At the time of his death Whitman was more re. 
spected in Europe than in his own country. This European reputa 
tion began in 1868, when William Rossetti edited a British edition 
of selected poems. Ferdinand Freiligrath was then jin exile i 
England and through him Whitman became known in Germany, 
Mrs. Anne Gilchrist, widow of the famous biographer of Wil 
Blake, became so enamoured of the personality in the poems th 


the sale of his books and eventually went to America with t 
intention of marrying him. During the remainder of his lie 
Whitman received much encouragement, financial and psycho: 
logical, from leading writers in England. In 1872 he began 
attract notice in France, and at the same time in Denmark 
Norway. In these countries liberals greeted him as “the poeta 
democracy,” while conservatives denounced him as a dangerousit 
fluence, Swinburne addressed an ode to the American poet 
freedom, but later criticized his poetry for its excessive didacticism 
It was not as a poet, indeed, but as a symbol of American dé 
mocracy that Whitman first won recognition, even in his own coum 
try. When he lost his government position in 1865, Wi 
Douglas O'Connor defense in The Good Gray Poet (1 
aroused sympathy for the victim: of injustice and contribute 
Whitman's reputation as a social prophet. The naturalist Joli 
Burroughs, R. M. Bucke, Horace Traubel and William S. Ken dy 
—the “hot little prophets,” Bliss Perry called these Ameria i 
disciples—tried to form a cult around Whitman; and later he 1 
quite literally worshipped in Germany in the late r9th century an : 
after World War I. There is, of course, a kind of oriental my 
ticism in Whitman’s poetry which several Indian scholars ami 
poets, including Sir Rabindranath Tagore, have recognized, D 
he is still better known abroad as "the poet of democracy" 
simply as a poet, though appreciation of his poetry has gro 
with the improvement in translations. The complete Leave 
Grass (1892) was translated into French, German, Italian, Sp 
and Japanese, and selected poems appeared in nearly every d 
language, In the U.S.S.R. many editions exist of Whitman 
lected poems and prose. . His influence on other poets was 
but he is admired in many countries. However, he is more 
"musicians! poet" than.a "poets! poet." Many of his poems) 
set to music (e.g., by Frederick Delius, Ralph Vaughan wii h) 
Gustav Holst, Percy Grainger, Howard Hanson, Roy Harris) a 
several symphonic compositions were based on his work, pel 
the most famous being Paul Hindemith's “When Lilacs Last 
the Dooryard Bloom’d.” Twentieth-century scholars ant Win 
find Whitman’s social thought less important than his artis 
T. S. Eliot says, “When Whitman speaks of the lilacs or the moe 
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BiBLIOGRAPHY.— There is no standard bibliography, but che 
may be found in Cambridge History of American Literature an 
(1917-21), supplemented by G. W. Allen, Twenty-Five rd lo 
Whitman Bibliography, 1918-1924 (1943) and 
“Walt Whitman Bibliography: 1944-1954," in 
tion Bulletin (April 1955) ; also Walt Whitman: a y Bi 
the Collections of The Library of Congress, comp. by At ected am | 
et al, with introduction by Charles Feinberg (1955)- T 
annotated bibliographies: G. W. Allen, Walt Whitman 
(1946) ; Roger Asselineau, L'Évolution de Walt Whitman. (e , b 

The "authorized" text of Leaves of Grass appeared 4s (189! 
posthumous poems were added in 1897; Complete Prose Wore onl ii 
Contains all the prose the poet wished to preserve. H 
Writings of Walt Whitman (1902) is far from complete, | 
fullest edition available, of GM 

E. H. Eby, A Concordance of Walt Whitman's Leaves wai 
and Selected Prose Works, 5 pt. (1949-54). Emory Ho 
edited much of the poet’s journalistic prose. nr 

The fullest biographies are: G. W. Allen, The Solitary Asselin 
Critical Biography of Walt Whitman (1955); Rose 

' 


de Walt Whitman (1954); briefer, H. S. Canby, Walt 


"Evolution 
[is American (1943), 


“hitman, an à 
VE lable critical studies are: G. W. Allen (ed.), Walt Whitman 
broad (1955), foreign criticism in translation; Milton Hindus (ed.), 


Leaves of Grass One Hundred Years After (1955) ; James E. Miller, Jr., 
4 Critical Guide to Leaves of Grass (1957) ; Frederik Schyberg, Walt 
Whitman (1933), trans. from the Danish by E. A, Allen (1951) ; Louis 
Untermeyer’s edition of The Poetry and Prose of Walt Whitman (1949) 
contains an anthology of criticism. (G. W. A.) 


WHITNEY, ELI (1765-1825), U.S. mechanical genius and 
manufacturer best known for his invention of the cotton gin, 
yas born on a farm in Westboro, Mass., on Dec. 8, 1765. After 
graduating from Yale College in 1792, he went to Savannah, 
Ga, where through the friendship 
of Mrs, Nathanael Greene, widow 
of the Revolutionary War gen- 
eral, he was introduced to some 
men who were discussing the de- 
sirability of a machine that would 
separate the short staple upland 
cotton from its seeds, Ina few 
weeks Whitney produced a hand- 
operated model and by April 1793 
had produced a machine that 
could clean 50 Ib. of cotton fibres 
aday; It consisted of a wooden 
cylinder encircled by rows of 
slender spikes, set half an inch 
apart, which extended between 
the bars of a grid set so closely 
together that the seeds could not 
pass, although the lint was pulled 
through by the revolving spikes; 
à revolving brush cleaned the 
spikes and the seeds fell into an- 
in compartment. A patent was granted on March 14, 1794. 
“partnership with Phineas Miller, Whitney began manufacture 
i Tie gins at New Haven, Conn. When they became un- 
We to supply the demand for gins, country blacksmiths helped 
fs Sais A patent, later annulled, was granted May 12, 
ie ET ogden Holmes for a gin that substituted circular saws 
Gen W hitney spent much time and money prosecuting in- 
ni ae his patent, and in 1807 its validity was settled. 
"dh with the struggle, Whitney began to manufacture fire- 
ped New Haven in 1798 and secured profitable government 
and ite His application of the concept of interchangeable parts 
tor ization of the principle of division of labour in his musket 
oa s ieee his most significant contributions. He died 
can Mirsky and Allan Nevins, The World of Eli Whitney (1952) ; 
(1956), teen, Eli Whitney and the Birth of dere TREE 
M ELINEY, WILLIAM COLLINS (1841-1904), U.S. 
Cleveland itis as secretary of the navy under Pres. Grover 
Btaduating f, © was born at Conway, Mass., July 5, 1841. After 
egan [ies Tom Yale in 1863, he studied law at Harvard and 
With the eg in New York city. He actively allied himself 
the Tweed i-Tammany organization which successfully opposed 
8 governor ji) and aided in the election of Samuel J. Tilden 
18 2-87) ae 1874. As corporation counsel of New York city 
ited from the contested some 3,800 suits against the city, inher- 
000, Sn Tweed regime, and he saved the municipality about 
the election, He did much in the way of organization to secure 
laty of the of Cleveland in 1884, and under him became secre- 
eating a navy (1885-89). He played an important role in 
our (nre. modern navy, especially in the building ? 
Manhatta ed ships. After his term of office he reorganized the 
Raj ay = Street railways and established the Metropolitan Street 
Pattang o Pany. His work in 1892 overcame the efforts of T. C. 
mination or nany Hall, through a snap convention to prevent the 
Of the rm of Cleveland for a second time. In 1896, disapproving 
didate ia agitation, he refused to support his: party's 

> William J. Bryan (g.v.). One of his last accomplish- 
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ments was the organization of the New York Electric Light, Heat 
and Power company. He died in New York city, Feb. 2, 1904. 

WHITNEY, WILLIAM DWIGHT (1827-1894), U.S. 
philologist, made notable contributions in the study of Sanskrit 
and was editor in chief of The Century Dictionary (1889-91), 
was born at Northampton, Mass., on Feb. 9, 1827, He graduated 
from Williams College with highest honours in 1845. Although he 
was at first interested in natural science, after 1848 he devoted 
himself with enthusiasm to Sanskrit, at that time a little-explored 
field. After one brief course at Yale with Edward Elbridge Salis- 
bury, then the only trained orientalist in the United States, Whit- 
ney went to Germany (1850) and studied for three years at Berlin 
and at Tübingen. In 1854 he was appointed professor of Sanskrit 
at Yale, and in 1869 professor of comparative philology also. 
In 1870 he received from the Berlin Academy of Sciences the first 
Bopp prize for the most important contribution to Sanskrit phi- 
lology during the preceding three years—his edition of the Täit- 
tiriya-Praticakhya (Journal of the American Oriental Society, 
vol. ix). He died at New Haven, Conn., on June 7, 1894, 

Whitney edited, along with Walter Rudolf yon Roth, the 
Atharva-Veda-Sanhità (1855-56); published, with a translation 
and notes, the Atharva-V eda-Pratig¢ékhya (1862); made important 
contributions to the great Petersburg lexicon; issued an index 
verborum to the published text of the Atharva-Veda (Journal of 
the American Oriental Society, 1881); made a translation of the 
Atharva-V eda, books i-xix, with a critical commentary, which he 
did not live to publish (edit. by Lanman, 1905); and published a 
large number of special articles on Sanskrit philology and Sanskrit 
Grammar (1879). 

WHITNEY, MOUNT, a California peak 14,495 ft. (4,418 
m.) above sea level, the highest point in the 48 conterminous U.S. 
states. It is the culminating summit of the Sierra Nevada, an 
upturned fault block range extending for more than 400 mi. in 
east-central California. Viewed from Lone Pine in Owens Valley, 
Mount Whitney rises precipitously almost 11,000 ft. above the 
valley floor and forms one of the most spectacular mountain views 
in the world. The summit of Mount Whitney is a gently sloping 
tablelike surface that has not yet been dissected by erosion. Large 
angular blocks of granite that litter the surface make travel ex- 
ceedingly difficult. No permanent snowfields occur on the sum- 
mit because the light snowfall is largely blown away and the peak 
lies near the southern limit of glaciation in the Sierras. The steep 
sides are deeply furrowed by avalanche chutes. The deep canyon 
of the Kern River borders Mount Whitney on the west while short, 
precipitous streams tumble down the east slope into Owens Valley. 
Mount Whitnéy may be approached relatively easily from all but 
its clifflike southeast face. It was first climbed in 1873 and bears 
the name of Josiah Dwight Whitney, early chief of the California 
state geological survey. (C. M. Z.) 

WHITSTABLE, a seaside resort and urban district in Kent, 
Eng., in the Canterbury parliamentary division, 7 mi. NNW of 
Canterbury by road. Pop. (1961) 19,571. Area 11.9 sq.mi, (31 
sq.km.). The district includes Whitstable, Tankerton, Swalecliffe, 
and Chestfield.. Whitstable has been famous for its oysters since 
Roman times; Roman coins and potsherds have been found there. 
Later the town was a port for pilgrims to Canterbury. All Saints’ 
Church, the tower of the so-called castle, and the Barn house are 
mainly 15th century. At the time of Domesday Book, Odo of 
Bayeux held Swalecliffe and also Chestfield Manor. The first pas- 
senger railway in southern England was opened in May 1830 be- 
tween Canterbury and Whitstable. 

WHITSUNDAY (Pentecost), one of the three major festi- 
vals of the Christian church, celebrated on the Sunday that marks 
the 50th day after Easter, to commemorate the descent of the 
Holy Spirit on the disciples at the Jewish Pentecost following 
Jesus’ passion, resurrection and ascension (Acts 2). The Jewish 
feast was primarily a thanksgiving for the first fruits of wheat 
harvest, but the rabbis associated it with remembrance of the giv- 
ing of the Law at Sinai. The church's transformation of the feast 
was thus related to belief that the gift of the Spirit was the first 
fruits of a new dispensation that fulfilled and succeeded the old 


one of the Law. 
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Until the 4th century, Christians usually referred the term 
Pentecost to the whole 50-day period following Easter, and ob- 
served the season with undifferentiated commemoration of all the 
Lord’s redeeming acts. Baptism was administered at a vigil serv- 
ice at both the beginning and end of the season. But in northern 
Europe Pentecost became a more favoured time for baptism than 
Easter, doubtless because of its milder weather—hence the popular 
name “White-Sunday,” from the special white garments worn by 
initiates for a week after their baptism. 

BisLrocRAPHY.—W. Smith and S. Cheetham, “Pentecost,” A Dic- 
tionary of Christian Antiquities (1880); K. Kellner, Heortology 
(1908) ; A. A. McArthur, The Evolution of the Christian Year (1953). 

(M. H. Sx.) 

WHITTIER, JOHN GREENLEAF (1807-1892), U.S. au- 
thor and abolitionist, was important as a portraitist of New En- 
gland, leader in the movement against Negro slavery, and religious 
poet and humanitarian. He was 
born on a farm near Haverhill, 
Mass., Dec. 17, 1807, of Puritan 
and Quaker ancestry. His formal 
education was limited to district © 
school and two terms in Haver- 
hill Academy, but he was cul- 
tured and not unlettered. The 
Quaker household, which in- 
cluded a younger brother and two 
sisters, one older and one younger 
than the poet, loved learning as | 
well as religion, and Whittier 
read widely throughout his life. 
His early enthusiasm for Burns, 
Byron, and Scott broadened to $ 
include Spenser, Shakespeare, 
Milton, and Marvell; Words- 
worth, Coleridge, and Lamb, who 
were lasting favourites; and his 

' contemporaries on both sides of 
the Atlantic. His deepest and most constant admiration was for 
Milton, whose role as apostle of freedom and goad to righteous 
living he himself sought to imitate. 

Whittier’s career divides naturally into four periods: poet and 
journalist, 1826-32; abolitionist, 1833-42; writer and humani- 
tarian, 1843-65; Quaker poet, 1866-92. As a young man, Whit- 
tier burned with literary ambition. After his older sister Mary 
sent his “The Exile's Departure" to William Lloyd Garrison (q.v.) 
for publication in the Newburyport Free Press and Garrison en- 
couraged other poetic contributions, Whittier wrote copiously and 
enthusiastically. However, when his father convinced him of the 
impracticality of poetry as a vocation, he turned to journalism. 
He edited newspapers in Boston and Haverhill, and by 1830 had 
risen to editor of the New England Weekly Review in Hartford, 
the most important Whig journal in New England. He continued 
as editor until 1832, meanwhile writing verse, sketches, and tales 
of New England, publishing his first volume, Legends of New 
England, in 1831. By 1832 need for him at home following his 
father’s death, disappointment in a love affair which seems to 
have foundered on religious differences, discouragement with lack 
of literary recognition, and ill health caused him to resign and 
return to Haverhill. 

Whittier decided that his rebuffs had been caused by personal 

vanity and by his forgetting the high ideals of Quakerism. He 
resolved to devote himself to more altruistic activity, and soon 
embraced Garrisonian abolitionism. His fiery pamphlet Justice 
and Expediency was widely read, and made him prominent in the 
abolitionist movement. Although he never wholly abstained from 
literary endeavours, Whittier was for a decade primarily an aboli- 
tionist, and probably the movement’s most influential writer. He 
was also active politically, serving one term in the Massachusetts 
legislature, and becoming well known as a lobbyist in Boston and 
Washington. A few of his antislavery poems are still read, notably 
“The Moral Warfare" and “Massachusetts to Virginia.” After 
1836 he lived in Amesbury, with his mother, aunt, and sister. 
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By 1843 Whittier had broken with Garrison, having decid 
that more could be accomplished through regular political d 
nels. Thereafter he supported antislavery candidates, ju 
Lincoln, and continued to write against slavery and for varios 
reforms. Also he became more active in literature, and avenue 
of publication began to reopen. In 1843 he was represented with 
Hawthorne and Poe, in Lowell’s new magazine, The Pioneer and 
published Lays of My Home, In the next two decades he pub, 
lished eight additional volumes of poems and five of prose, Mog 
of his literary prose, including his one novel, Leaves from Mu. 
garet Smith's Journal (1849), was published in this period, He 
also wrote numerous articles and reviews, many of which remained 
uncollected until the appearance of Whittier om Writers a 
Writing, edited by E. H. Cady and H. H. Clark (1950). 

The Civil War would have been an occasion of strain for Whit 
tier even had its years not encompassed the deaths of his family 
physician, Elias Weld, his old schoolmaster and historical source, 
Joshua Coffin, and his beloved younger sister Elizabeth, who with 
their mother had influenced him greatly. However, national and 
personal grief furthered his literary maturity. The publicatin 
in 1866 of his best-known poem, Snow-Bound, was followed by 
other triumphs in The Tent on the Beach, Among the Hills, and 
The Pennsylvania Pilgrim. 

In the latter part of his life Whittier shared with Longfellow 
the distinction of being a “household poet,” in both England ant 
America. He was elected an overseer of Harvard in 1858, and re 
ceived from that institution a master's degree in 1860 and a doe 
torate in 1886. A poor man most of his life, he received $1000! 
for Snow-Bound, and at his death, on Sept. 7, 1892, left an estate 
of $134,000 to relatives, friends, and philanthropies. He wast 
member of the famous Saturday Club of Boston, and his 70th and 
80th birthdays were literary events. But he considered his sit- 
cess less the crown of ambition than the vindication of a come 
crated life. In old age he counseled a boy of 14, “My lad, if thoi 
wouldst win success, join thyself to some unpopular but noble 
cause.” 

Whittier's character and significance are partly suggested by 
titles and subtitles of his biographies: “Quaker Militant,” “Bard of 
Freedom,” “Friend of Man." He was an eloquent advocate of 
justice and tolerance, and a poet of faith, comfort, and joy. May 
of his poems are sung as church hymns by many denominations 
Not a literary figure of the highest stature, he was neverthles 
an important voice of his age. In ‘‘Proem,” written in middle life, 
he said his limited gifts had been laid on the shrine of Freedom 
He never forgot this dedication, but the more tranquil atmos 
of his later years permitted him to write poems that have Ps 
him such titles as “America’s finest religious poet” and "balla 
of New England." 
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WHITTIER, a city 13 mi, E of Los Angeles in pe 
California, U.S., within Los Angeles County and eI 
metropolitan statistical area, is on the slopes of the sey, J 
Founded in 1887 by Acquilla H. Pickering, Jonathan Bailey 4 
Painter and other members of the Society of Friends, t T] 
corporated in 1898, Whittier was settled by Quakers uc qu 
from Iowa, Illinois, and Indiana. Their plans for à Mrelow [2 
munity included a promotional campaign to attract m 
ligionists from all parts of the U.S. as well as anybody ' idly 
wished to live in a Christian town. Real estate sold Y m) 
the 1880s when railroads carried carloads of Quakers Mi. ed lf 

Until World War II Whittier was a small town SUTTON, ls 
orange groves, walnut orchards and dairies, and tied to Ht w 
by an interurban rail line and several highways. After facti 
dential and industrial developments (including the ue burnt 
oil tools, alloy steel products, auto radiators, gas and 9 


chemi 


community © 
commute 
retains many € 
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cals, plastics, aircraft Parts, and cutlery) entirely crowded 
ut the farms and made Whittier the centre of a vast resident 
b f nearly 200,000 persons by 1960, many of whom 
daily to Los Angeles. The incorporated area of Whittier 
haracteristics of a small town and depends heavily 


upon the larger population surrounding it for the support of its 
schools, churches, recreational facilities, intellectual life, and light 


indus 
ment in 1949. 


stry. Whittier adopted a council-manager form of govern- 


Whittier College, founded in 1891 asthe Whittier Academy and 
incorporated in 1901 as a college, was established as a nonde- 


nominat 


jonal institution by its Quaker fathers. With about 1,400 


students and 100 faculty members, the college offers instruction 
inthe liberal arts, with specialization in teacher training and work 
for professional degrees. Rose Hills Memorial park, one of the 
largest cemeteries in the U.S., bounds the northwest part of the 
diy. Whittier was named in honour of the New England poet 


John Greenleaf Whittier. 
Pop. (1960) 33,663. 


table in CALIFORNIA: Population. 


For comparative population figures see 


(J. A. Sz.) 


WHITTINGTON, RICHARD (d. 1423), English mer- 
thant, thrice lord mayor of London, has become famous in legend 
and as a traditional pantomime hero. The third son of Sir Wil- 


lam Whittington of Pauntley, 
Gloucestershire, Richard married 
Alice, daughter of Sir Ivo Fitz- 
waryn, a Dorset knight of con- 
siderable property, and it was 
probably through this match that 
he acquired capital to assist his 
commercial career. He went into 
business as a mercer in London, 
lis name first appearing in the 
City records in 1379, when he 
contributed to a municipal loan. 
He soon formed some useful aris- 
locratic connections, among them 
King Richard II's uncle Thomas 
of Woodstock, duke of Glouces- 
ter, and Henry, earl of Derby 
(later King Henry IV), to whom 
be Supplied velvets and damasks, 

Whittington sat in the City 
Common Council in 1385 and 
1387 as a representative of Cole- 


man Street Ward, was elected al- 
derman of 


1397, Whittington w 
in October igton was 
Richard Tr 


" 
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PHI i 
SUPPOSED PORTRAIT OF WHITTING- 
TON AND HIS CAT, ENGRAVED BY 
ROBERT ELSTRACKE; EARLY 17TH 
CENTURY 


i Broad Street in March 1393, and served as sheriff in 
93-94. When Adam Bamme, the mayor, died in office in June 
appointed by the king to succeed him; and 
he was elected mayor for 1398-99, a year in which 
extorted from the City an abject submission as penalty 


ite Support of the lords appellant (see Rıcmarp II). By 1400 
ittington had acquired great wealth and commercial importance 


quer 


Wa mayor of the staple of London and Calais. He made fre- 
large loans to Henry IV and to Henry V. 


ttington, however, took no great part in public affairs. 


in M, 


«Was mayor again (1406-07 and 1419-20), and died in London 
arch 1423. He left no children by his wife and bequeathed 


USt fortune to charitable and public purposes. He joined in 


procuring 
ling th 
Tison: Co 
Guildhal. 
“Onduits 


Mester Ch 


; repaired St. Bartholomew’s Hospital; 
t for water at Billingsgate and Cripplegate. f 
tington’s foundations was his college at St. Michael, Pater- 


Leadenhall for the City and bore nearly all the cost of 
Greyfriars Library. His executors rebuilt Newgate 
ntributed to the cost of glazing and paving the new 


and provided 
But the chief 


Ms : lurch, and the adjoining hospital, which, in the form of 
fate uses, is still maintained by the Mercers’ Company at High- 


There i 
titer of 
Tess to hi 


S no proof that Whittington was ever knighted. The 
The Libelle of Englyshe Polycye (c. 1436-37) bears wit- 
S commercial success, declaring that “penne and papere 


Y not me suffice/Him to describe, so high he was of prise." 
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Legend.—Popular legend makes Dick Whittington a poor or- 
phan employed as a scullion by the rich merchant, Sir Hugh Fitz- 
warren. Dick ventures his cat, his only possession, on one of his 
master's ships. Ill-treated by the cook, he runs away, but turns 
back when he hears the prophetic peal of Bow Bells, “Turn again, 
Whittington, Lord mayor of great London." He returns to find 
that his cat has been sold for a great fortune to a Moorish ruler 
whose dominions were plagued with rats and mice. Whittington 
marries his master’s daughter and succeeds to the business, The 
first reference to the legend is the record of the licensing in 1605 
of a play, now lost, called The History of Richard Whittington, 
of his Lowe Byrth, his Great Fortune. When, a little later, the 
engraver Robert Elstracke published a supposed portrait of Whit- 
tington with his hand resting on a skull, he had in deference to the 
public fancy to substitute a cat; copies in the first state are very 
rare, Thomas Keightley traced the cat story in Persian, Danish, 
and Italian folklore as far back as the 13th century. 

BinLrocRAPRY.— Important early references are in Calendar of Letter- 
Books .. . of the City of London: Letter-Book H, ed. by R. R. Sharpe 
(1907); H. T. Riley, Memorials of London and London Life (1868) ; 
Political Poems and Songs Relating to English History, ed. by T. 
Wright, vol. ii (1861). For Whittington’s charities see J. Stow, A Sur- 
vey of London, ed. by C. L. Kingsford (1908). For documents relating 
to Whittington College see Sir W. Dugdale, Monasticon Anglicanum 
(1693; new ed. 1846); Calendar of Patent Rolls, Henry VI, vol. ii 
(1907). Samuel Lysons collected the facts but accepted the legend in 
The Model Merchant of the Middle Ages (1860); Sir W. Besant and 
J. Rice, Sir Richard Whittington, Lord Mayor of London (1881) were 
no more critical. For the legend see T. Keightley, Tales and Popular 
Fictions (1834) ; H. B. Wheatley’s preface to his edition (1885) of The 
History of Sir Richard Whittington (1656). (C. D. R.) 

WHITTLE, SIR FRANK (1907- — ), British inventor 
and aviator who produced the first British jet propulsive unit. 
He was born at Coventry, Warwickshire, on June 1, 1907. After 
attending Leamington College he entered the Royal Air Force as 
a boy apprentice. He was selected for training for a commission 
at the RAF College, Cranwell, and, on qualifying as a pilot, was 
posted to no. 111 (fighter) squadron in 1928. Whittle was trained 
as a flying instructor and from 1931 to 1932 served qs a test pilot 
at the Marine Aircraft Experimental Establishment, Felixstowe. 
Thence he passed successively through the RAF engineering school 
and Cambridge University. He was then attached to Power Jets, 
Ltd., to carry out development work on gas turbines for jet pro- 
pulsion of aircraft, The jet engine of his invention was fitted to 
the specially built Gloster E28/39 air frame, and Whittle carried 
out the first flights in May 1941. Before the end of World War 
II, squadrons of jet-engined aircraft had been formed. He con- 
tinued to play an important part in the development of jet pro- 
pulsion. He became technical adviser to the Ministry of Supply 
in 1946 and retired from the RAF in 1948 with the rank of air 
commodore. In the same year he received knighthood of the Or- 
der of the British Empire. 

See Sir Frank Whittle, Jet: the Story of a Pioneer (1953). 

(D. Cr.) 

WHITWORTH, SIR JOSEPH, Barr. (1803-1887), British 
mechanical engineer who made important improvements in ma- 
chine tools, was born at Stockport on Dec. 21, 1803. On leaving 
school at 14 he was sent to learn the business of cotton spinning 
at an uncle’s mill. He moved to Manchester in 1821 to work as a 
mechanic with various machine manufacturers. In 1825 he be- 
came a mechanic at Maudslay's Works in London and then re- 
turned to Manchester in 1833 to start his own business as a tool- 
maker. 

Recognizing the importance of exact measurement and accurate 
workmanship in his business, Whitworth achieved these goals by 
devising machine tools that became internationally famous. In 
an exhibition in 1851 his screw-cutting lathes, planing, drilling, 
slotting, and shaping machines and his millionth-part measuring 
machine were highly commended, and he was recognized as the 
leading machine toolmaker in the world. By 1866 his factory em- 
ployed 700 men and was equipped with 600 machine tools. 

In 1841 Whitworth introduced his ideas for standard screw 
threads, and the Woolwich Arsenal adopted his standard that same 
year. He always stressed the savings of time and money that 
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would result from the standardization of designs and sizes of en- 
gine parts. His reputation was further enhanced by his success 
in the use of pressure casting of steel for heavy ordnance. 

Whitworth contributed to the foundation of the chair of engi- 
neering and laboratories at Owens College, Manchester. In 1868 
he founded the Whitworth scholarships, setting aside an annual 
sum of £3,000 for the purpose, and in 1869 he was created a 
baronet. He died at Monte Carlo on Jan. 22, 1887. (J. Dp.) 

WHOOPING COUGH (Pznrussis) is an acute, highly com- 
municable respiratory disease characterized in its typical form 
by paroxysms of coughing, followed by a long-drawn inspiration 
or “whoop” and ending with expulsion of clear sticky mucus, and 
often vomiting. The disease was first adequately described by 
G. de Baillou in 1578 as it then occurred in Paris; undoubtedly it 
had existed for a long time before that. About 100 years later the 
name pertussis (Latin, "intensive cough") was introduced by 
Thomas Sydenham in England; other English names besides 
whooping cough have included chincough, hooping cough, and 
slime cough. 

In 1906 at the Pasteur Institute, Jules Bordet and O. Gengou 
isolated the bacteria that cause the disease. At first they were 
called. Bordet-Gengou bacilli; later, Hemophilus pertussis; and 
more recently, Bordetella pertussis. The small coccobacilli may 
be grown on a suitable culture medium inoculated either by a 
spasmodic cough or by a nasopharyngeal swab. These causative 
bacteria are found in practically all patients during the first two 
weeks after onset, the most infectious period. By the end of the 
fourth week, cultures are usually negative. 

Nature of the Disease.—The course of whooping cough is 
variable, but in the usual attack several stages are recognized. 
Following an incubation period of approximately one week, ca- 
tarrhal symptoms develop; they resemble an ordinary upper 
respiratory infection, with a short dry cough that is worse at night. 
"This catarrhal stage, after one to two weeks, passes into the dis- 
tinctive paroxysmal stage, which is variable in duration but com- 
monly lasts four to six weeks. Serious complications include 
bronchopneumonia, usually due to secondary infection with such 
organisms as pneumococci, streptococci, staphylococci, or influ- 
enza bacilli; persistent vomiting; suffocative attacks; and occa- 
sionally convulsions and indications of brain damage. 

Second attacks, usually mild, sometimes occur, particularly in 
adults who may then unwittingly infect infants. Attacks of whoop- 
ing cough caused by a related bacterium, Bordetella parapertussis, 
are usually milder than those caused by B. pertussis. Occasionally 
the disease is caused by B. bronchiseptica, an organism found 
sometimes in animals (e.g., the rabbit). 

Importance of Whooping Cough.— This disease is world- 
wide in its distribution and among the most important of the acute 
infections of children. In spite of a declining death rate, it causes 
more deaths every year than diphtheria, measles, and scarlet fever 
put together. Approximately 9095 of the deaths that occur are 
in children under age five and more than 60% of them in infants 
under one year of age. The severity of the disease in terms of 
damage to health, growth, and resistance of young children is not 
generally realized. Also, no other infectious disease causes so 
many lost days of school. 

The World Health Organization recognized the importance of 
whooping cough in 1952 in its meeting of experts on diphtheria 
and whooping cough immunization. Continuing committees are 
concerned with establishment of reference materials and standards 
for improvement of protective vaccines throughout the world. 

Immunization and Treatment.—Pertussis vaccine, which 
confers ‘active immunity against whooping cough, is administered 
preferably in combination with tetanus and diphtheria toxoids, 
and often with poliomyelitis vaccine as well, to children under six 
years of age; immunization is routinely begun during the first 
three months of infancy. Booster doses of pertussis vaccine may 
be given every four years. Passive immunization of unvaccinated 
children is obtained, with varying degrees of success, by the ad- 
ministration of hyperimmune serum as soon as possible following 

exposure to the disease. 
Treatment includes frequent light feeding to offset the nutri- 
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tional debility resulting from vomiting; administration of sede 
tives to induce rest and sleep; and, sometimes, the use of Bes j 
apparatus to remove mucus and ease breathing. Antibiotics ie 
little or no effect on the pertussis bacilli but are given to dun 
secondary infection. 

ee W. W. C. Topley and G. S. Wilson, Principle: i 
ond S] 5th iid by G. S. Wilson et al. (1964.7 Bacteriology 

(P. L. Kx; X) 

WHYMPER, EDWARD (1840-1911), British explore, 
mountaineer, and artist, the first man to climb the Mattethon 
was born in London on April 27, 1840. He was trained as a wood 
engraver and in 1860 he visited the western Alps to make a seris 
of sketches. In 1861 he climbed Mont Pelvoux in this district, 
then believed to be the highest mountain of the Dauphiné, He 
discovered that the Pointe des Ecrins was higher and in 1864 mai 
the ascent of that peak. Whymper's name is chiefly associated 
with the Matterhorn (14,688 ft. [4,477 m.]) in the Valais, Be 
tween 1861 and 1865 he attempted this formidable peak six times, 
up the southwest or Italian ridge. It was by accident that he saw 
the Swiss ridge from the side and noted that it was not so steep as 
it appeared. He saw also that the strata dipped conveniently for 
climbing. At the seventh attempt, on July 14, 1865, Whymper 
made the ascent by the Swiss ridge, while the Italian guide, J. A 
Carrel, was attempting the Italian ridge. On the descent on 
member of the party slipped and pulled off three more. |The rope 
broke; thus saving Whymper and two guides. This is perhaps the 
best known of all mountaineering accidents and is recorded along 
with many of his climbs in Scrambles Amongst the Alps (1811), 
illustrated with his own engravings. 

In 1867 Whymper visited Greenland with a view to crossing the 
ice cap, but a second expedition, in 1872, convinced him that the 
undertaking would be too costly. He then visited the Ands, 
partly to study the effects of mountain sickness. In 1880 he twitt 
ascended Chimborazo (20,702 ft. [6,310 m.]) and spent a night 
on the summit of Cotopaxi. Travels Amongst the Great Andes of 
the Equator appeared in 1892. His last journeys, in 1901-05, wert 
among the Canadian Rockies. 

Whymper died at Chamonix, France, on Sept. 16, 1911. 

See T. G. Bonney in Alp. J. (Feb. 1912) ; G. Winthrop Young it 
Alp. J. (Nov. 1943); Frank Smythe, Edward Wire oo) 


WICHITA, a city of south-central Kansas, U.S., on the Ane 
sas River near the mouth of the Little Arkansas, 200 mi. SW? 
Kansas City; the seat of Sedgwick County. Pop. (1960) 18 
698, an increase of 51.4% over 1950; standard metropolitan sti 
tistical area (Sedgwick County) 343,231, an increase of $4 H 
Butler County (pop: [1960] 38,395) was added to the hus 
standard metropolitan statistical area in 1963. (For compara! ) 
population figures for the city see table in KANSAS: Popa 

Founded in 1864 as a trading post on the site of a village ? i 
Wichita Indians, for whom the city was named, Wichita om 
early development to the Texas cattle trade along the Chi the 
trail and to the rapid spread of agricultural settlement bee 
Atchison, Topeka and Santa Fe Railroad, then under con ii 
The city was platted in 1870 and incorporated in 1871. i 
early years Wichita was a stopover on cattle drives to AS i 
other points as the railroad moved west; in 1872 it reached Ted 
and the city became a major cattle shipping centre. In "m 
4,000 cars of cattle (80,000) head were shipped eastward; d W 
the number increased to 400,000 head. By 1875 settleme? i 
farmers had intensified to such an extent that drovers Pt 
difficult to reach the rail yards (because of fences) and the oo 
the shipment of cattle diminished. The loss was more d 
pensated for by grain, however, and Wichita became 3 es 
milling centre. The first commercial airplane made in Kan me 
constructed in Wichita in 1920, After that, the city ie, s 
aircraft manufacturing centre of the state, with plants ro fot 
major companies. Also located nearby is McConne 
Base. k male 

The city continues to be a large grain and livestoc i i 
the Union stockyards have extensive facilities for cattle, D. do 
sheep. Grain milling is also a major activity. In additio 


rmaceuticals, garments, precision tools, castings, petro- 
p products, pu A printed materials help make up the 
iverse products of the city. 
diver education is provided by Wichita State University 
(1895; formerly the University of Wichita, the oldest municipally 
supported university west of the Mississippi until its incorporation 
into the state system in 1964); and the Friends University, a 
Quaker institution established in 1898. Wichita established a 
touncimanager form of government in 1917. (D. P. G.) 
WICHITA FALLS, a city of north-central Texas, U.S., 105 
mi. (169 km.) NW of Fort Worth on the Wichita River, and 16 mi. 
(26 km.) S of the Red River; it is the seat of Wichita County. 
Named for the Wichita Indians who inhabited the area and a small 
river falls that. existed there in its early days, the city was founded 
in 1876 and incorporated in 1889. With the arrival of the Fort 
Worth and Denver City Railroad in 1882, Wichita Falls became 
acattle centre. Oil was discovered in 1900 and in the same year 
irrigation projects were begun to aid agriculture in the surrounding 
area, In 1928 the city adopted a council-manager form of govern- 
ment, Wichita Falls is the centre of extensive oil and gas fields 
and an especially productive agricultural region, devoted to stock 
nising, dairying, and the cultivation of wheat, cotton, alfalfa, feed 
grains, and fruit in the fertile Wichita Valley. Manufacturing in- 
dustries include oil refineries and oil field machinery factories, 
Midwestern University, Wichita Falls’ municipally operated uni- 
versity, was established in 1922. Pop. (1960) 101,724; standard 
metropolitan statistical area (Archer and Wichita counties), 129- 
638. (For comparative population figures see table in Texas: 
Population.) In April 1964 a tornado devastated 50-80 city 
oe Wichita Falls and collapsed a hangar at Sheppard Air 
orce Base, (V. M.S.) 
WICK, a royal and small burgh, seaport, and the county town 
of Caithness, Scot. Pop. (1961) 7,399. Itis situated on the Wick 
River at the head of Wick Bay, on the North Sea, 17 mi. S of John 
O'Groats and 21 mi. SE of Thurso by road. The airport is an im- 
portant link in the services between Orkney and Shetland and 
du Scotland and England. Wick is a centre of the herring 
sheries and there are hosiery and knitwear industries, a creamery, 
Een and a herring oil factory. The harbour was built by 
E Telford in 1800. Wick (Vik or “bay”) is mentioned as 
Wie 1140 and became a royal burgh in 1589. 
ad (Con TAE Crit MHANTÁIN), a county of the 
(1905 5 i Ireland, in the province of Leinster, covers 782 sqmi. 
iis m.) and had a population of 60,281 in 1966. It is 
NR on the east by the Irish Sea and, clockwise from south to 
ns Ee extord, Carlow, Kildare, and Dublin. County Wick- 
Creed much of the Leinster Mountain chain, the range that 
uin M e southeast of Ireland and that is generally called the 
> “Romer in the north (mostly in County Dublin) and 
ako has Ow Mountains within that county. Wicklow County 
ive po its bounds some fertile lowlands, including those 
Gest, in * mountains and the sea on the east side. It has a fine 
m M aces rocky with cliffs and elsewhere guarded by sand 
n ^ don for many miles between Greystones and Wicklow 
m suba ridge backed by farmlands and salt marshes. 
le sera oisi bathing ec vost ronda 
eied area consists of a Toi 
which d in the centre and Ordovician slates and gris, 
Warteites, aces are punctured by igneous intrusions such as the 
[199 m.]) (re-fused sandstones) which form Bray Head (653 ft. 
reat Sup, De Little Sugar Loaf (1,123 ft. [$44 m.]), and the 
lke hills gar Loaf (1,654 ft. [504 m.]), three prominent cone- 
ier on the coastal lowland near Bray: Various igneous 1n- 
of Wicki Sas in the lowland, especially to the south of the eis 
Northeast i both these and the main range are aligned Mis 
nown ag G femal and therefore possess the structural E 
000 ft, m heat The main summits of eatery ES die 
tthe high m.) and consist of smoothly-rounded prar with 
Micaschists st, Lugnaquilla (3,039 ft. [926 m.]), is cal di 
laces fn These also occur on the edge of the granites anc in 
resistant beds marked by waterfalls and river gorges. 


out 4 
hof Lugnaquilla the range is not a significant barrier, but the 
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Wicklow Mountains are nowhere crossed at an altitude of less 
than 1,000 ft., and the Military Road through the mountains, built 
after the 1798 Rebellion, runs at a height of over 1,000 ft. for 
more than 20 mi, (32 km.). 

Many fine valleys diversify the range. These include the Glen- 
cree and Dargle River valleys, which reach the sea at Bray, the 
deep Lough Dan Valley, and the three known respectively as the 
vales of Glenmacnass, Glendasan, and Glendalough which, having 
joined near Laragh, flow southward as the Avonmore through 
Rathdrum. The Avonmore is joined by the Avonbeg at the First 
Meeting of the Waters to become the Avoca which flows through 
the Vale of Avoca to the Second Meeting of the Waters, where it is 
joined by the Aughrim, and on to the sea at Arklow. On the west 
side the major river basin, the Upper Liffey, is now largely filled 
with the Poulaphouca reservoir which serves Dublin. All these 
valleys, and some deep clefts such as the Devil's Glen and the Glen 
of the Downs, are attractive, but the most frequented place is 
Glendalough (g.v.). 

Glaciation has strongly influenced the landscape of the county. 
Some of the valleys, notably Glendalough, have been deepened by 
ice to a U-shape, and many have moraines: a striking feature is 
a large number of meltwater channels, generally running parallel 
to the mountains, occupied when the ice prevented the waters from 
finding their pre-glacial courses. There are also huge deltas, such 
as that at Enniskerry, where waters poured into vast lakes im- 
pounded by ice. Most of the farmland is on soils of glacial or 
meltwater origin, and improved land is found to an altitude of 
1,000 ft. (305 m.) or more in some of the valleys. Many slopes 
have been forested, and the headquarters of the Irish Forestry 
Commission is at Shelton Abbey, near Arklow. 

Containing much wild inaccessible mountain territory, Wicklow 
was always a place for fugitives and for those who sought to prey 
upon the inhabitants of the Dublin area. Wicklow town was 
a Norse harbour, and with the coming of the Anglo-Norman in- 
vaders was granted to Maurice FitzGerald, founder of a famous 
family; but the inland parts remained in native Irish hands, Mac- 
Murroughs, O'Byrnes, O"Tooles and others raiding the lower lands 
of the English Pale long after other areas round about had been 
subjugated, The raids were brought to an end by Lord Mount- 
joy’s attack on the O’Byrne stronghold in Glenmalure on Christ- 
mas Eve, 1601. Wicklow men were involved in the Wexford rising 
of 1798. 

Over half the population is in towns and villages. In the north, 
Bray (pop. [1966] 12,657) has grown mainly since the railway was 
built in 1851, and combines seaside holiday attractions with gen- 
eral shopping facilities, a limited amount of industry, and residence 
for Dublin workers. A few miles to the south, Greystones with 
Delgany are also holiday and residential centres (combined popu- 
lation 3,551 in 1961). Wicklow (3,340) is a coastal market town, 
with a grain mill and a fertilizer works; in the early 19th century 
it had a shipping trade in ores from the Avoca Valley mines. 
Arklow (6,056) still has some shipping, a large pottery and a 
strong market trade. 

A county council meets in Wicklow town and there is a county 
manager. Arklow, Bray, and Wicklow (qq.v.) are urban districts. 
The county sends three members to the Dail. 

Agriculture is of two main types. In the mountains, the hold- 
ings are generally small, with a few acres only given to oats and 
potatoes, but sheep are kept in large numbers on the mountains; 
approximately half the land is under crops or pasture. Some of 
the mountain sheep are sent down to the lowlands in winter. In 
the lower-lying areas mixed farming is general, with farms of me- 
dium size; averaging about 70 ac. (28 ha.). Crops include wheat, 
barley, and oats, and stock are reared for the export trade or fat- 
tened for the Dublin market as well as dairy cattle for the whole- 
sale milk dealers of the city. Churns were formerly sent to Dublin 
by train, but now go by truck from platforms at the farm gates. 

At Avoca pyrites were mined, and work there in the 1940s 
showed that there were large quantities of low grade copper ore 
available and capable of being worked. By 1955 it was shown 
that there were 13,500,000 tons of ore at Avoca, with 1.12% cop- 
per content. The site was worked in the following decade by an’ 
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Irish subsidiary of a Canadian mining company. At Poulaphouca 
on the River Liffey a large hydroelectric scheme has been estab- 
lished. A dam and power station have been constructed, as well 
as a large new reservoir covering 5,000 ac. (2,024 ha.), and there 
is a nitrogenous fertilizer factory at Shelton Abbey, 14 mi. (2.4 
km.) W of Arklow. (T. W. Fr.; Hv. S.) 

WICKLOW (Cut MEaANTÁIN), an old seaport and the county 
town of County Wicklow, Republic of Ireland, lies at the mouth of 
a lagoon which receives the River Vartry and other streams, 32 
mi. (51 km.) SSE of Dublin by road. Pop. (1961) 3,125. Named 
after St. Mantan who built a church there in the 5th century, the 
town later became a settlement of the Vikings who renamed it 
Wykinglo or Wykynlo (Vikings Loch). It was then an important 
east coast maritime station. After the Anglo-Norman invasion 
Strongbow included it in grants to Maurice Fitzgerald who built 
Black Castle, now a ruin. From then until the 17th century the 
town suffered many attacks during the struggles of the O’Tooles 
and O'Byrnes against the English. There are remains of a 13th- 
century Franciscan friary and an ancient fort. The town is now 
a coastal holiday and health resort; agricultural implements are 
manufactured. The harbour can accommodate vessels of 1,500 
tons. 

WICKSELL, (JOHAN GUSTAF) KNUT (1851-1926), 
Swedish economist, the foremost in his generation and interna- 
tionally renowned for his pioneering work in monetary theory, was 
born at Stockholm on Dec. 20, 1851. In Geldzins und Güterpreise 
(1898; Eng. trans., Interest and Prices, 1936) and in Föreläsningar 
i Nationalekonomi, del II (1906), he propounded an explanation 
of price-level movements by an aggregate demand-supply analysis 
focused on the relations between prospective profit and interest 
rates, This anticipated the work of J. M. Keynes in A Treatise 
on Money (1930). In Uber Wert, Kapital und Rente (1893; Eng. 
trans., Value, Capital and Rent, 1954), Wicksell emerged as an 
originator of the marginal productivity theory. There and in 
Fórelüsningar i Nationalekonomi, del I (1901), he also made 
striking advances in capital theory. A fundamental principle of 
public finance, that public enterprises should apply the marginal- 
cost-pricing rule, was first propounded by Wicksell in Finanz- 
theoretische Untersuchungen (1896). He was professor at the 
University of Lund, 1900-16, and died on May 3, 1926. 

See T. Gardlund, The Life of Knut Wicksell (1958) ; C. G. Uhr, “Knut 
Wicksell: a Centennial Evaluation," Amer. Econ. Rev., Us is D 

WIDAL, (GEORGES) FERNAND (ISIDORE) 
(1862-1929), French physician and bacteriologist, a pioneer in the 
diagnosis of disease by blood tests, was born at Dellys, Algeria, 
on March 9, 1862. He studied in Paris, receiving his medical de- 
gree in 1889 and joining the faculty of the university. Among 
his contributions to medicine were studies of the cell-diagnosis of 
tuberculous meningitis and tabes dorsalis, of diseases caused by 
colon bacilli, and of bacillary dysentery, paratyphoid fever, and 
tetanus, He showed that puerperal infections, phlegmasia alba 
dolens (a disease of the femoral vein), and erysipelas were due to 
streptococcus infections. His studies of hemolytic jaundice led 
to differentiation of the Hayem-Widal type. Widal considered 
nitrogen retention the most important element in chronic nephri- 
tis; he recognized the role of sodium chloride retention in nephri- 
tis and cardiac edema and advised treatment by salt deprivation. 
During World War I he prepared an antityphoid-paratyphoid vac- 
cine that helped to reduce the incidence of these fevers in the 
Allied armies. He recognized that certain asthmas and urticarias 
(hives) are related to the phenomenon of anaphylaxis. He is 
remembered principally for the blood test, known as Widal’s re- 
action, that he devised in 1896 for the diagnosis of typhoid fever 
(g.v.). He died in Paris on Jan. 14, 1929. (C. McC. B.) 

WIDMANN, JOSEPH VIKTOR (1842-1911), Swiss 
writer and critic, born at Nennowitz (Moravia) on Feb. 20, 1842, 
occupied an authoritative position from 1880 to 1910 as literary 
editor of the Bern daily Der Bund, He promoted many talents, 
including that of Carl Spitteler (g.v.), a lifelong friend. Himself 
an accomplished though not a strikingly original writer, in his 

creative work Widmann defies his own philosophic pessimism 
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(fostered by Schopenhauer) with an unabated faith in the ulti: 
mate invulnerability of courage, beauty, love, and compassion 
He handled classic forms such as the short epic (Buddha, 186) 
the idyll (Mose und Zipora, 1874), and the iambic drama (Ocnone, 
1880), with charming ease—a heritage from his Viennese parents 
His travel books (notably Spaziergünge in den Alpen, 1885) bis 
long to the best of their kind, and his plays include Maiküferkomi. 
die (1897), a pleasant and humorous allegory, and Der Heilig 
und die Tiere (1905), his profoundest poetic utterance, He died 
in Bern on Nov. 6, 1911. 

BrsLiocnaenY —Gottfried Keller und J. V. Widmann: Briefwechy 
ed. by M. Widmann (1922); E. and M. Widmann, Josef Viktor Wid. 
mann, ein Lebensbild, 2 vol. (1922-24); J. Frankel, J. V. Widmann 
2nd ed. (1960). See also C. Spitteler, Gesammelte Werke, ed, by 
G. Bohnenblust et al., vol. ix (1950) ; Briefwechsel mit Henriette Feuer. 
bach und Ricarda Huch (1965). (A. Bx,) 

WIDNES, a municipal borough (1892) in the Widnes parlia. 
mentary division of Lancashire, Eng., 14 mi. (23 km.) SSE of 
Liverpool by road. Pop. (1961) 52,186. It is on the north bank 
of the Mersey at the lowest bridgeable point. A plan was ap 
proved in 1954 to replace the famous Runcorn transporter bridge 
(1905) by an arched bridge. The town is wholly of modern growth, 
for in 1851 the population was less than 2,000. Well placed be- 
tween the Cheshire salt fields and the Lancashire coalfelds, 
Widnes is one of the principal centres of the chemical industry 
and, besides having general engineering works, makes such varied 
products as asbestos goods, steel alloys, paper, slippers, and cloth. 
ing; it has a large trade in timber. The name, Wydnes in the early 
13th century, meant *wide promontory." 

WIELAND, CHRISTOPH MARTIN (1733-1813), Ger 
man poet and man of letters, whose work is representative of the 
Enlightenment in its Rococo aspect, was born on Sept. 5, 1733, 
at Oberholzheim, a village near Biberach in Württemberg. His 
father, who was pastor there, took great pains with his education, 
and sent him to the school at Biberach, and then to the Pietist 
Gymnasium at Klosterberge, near Magdeburg. In 1750 he went to 
Tiibingen University to study law, but devoted more of his time 
to literature. As a student and under the influence of a first love 
affair, with Sophie Gutermann (later Sophie von La Roche; qu), 
he wrote his first full-scale work, a didactic poem in six books calle 
Die Natur der Dinge (1752). Other Pietistic poems of the same 
period (Zwölf moralische Briefe in Versen, 1752; Anti-Ovid, VIS) 
attracted the attention of the critic J. J. Bodmer, who invit 
Wieland to visit him in Zürich in the summer of 1752. After 
few months the friends parted; but Wieland remained in Switat 
land until 1760, spending the last year as a private tutor In Be. 
Meanwhile a change had come over his tastes; the writings bs 
first Swiss years were still Pietistic and influenced by KI. 
and Bodmer (Der geprüfte Abraham, 1753; Sympathien, ul 
Empfindungen eines Christen, 1757), but with the tragedies / 
Johanna Gray (1758) and Clementina von Porretta (1760; bs 
on Samuel Richardson's Sir Charles Grandison), the e frag 
ment Cyrus (1759), and the “moral story in dialogues Are 
und Panthea (1760) Wieland, as Lessing said, “forsook the ethe 
spheres to wander again among the sons of men." à " 

The change became more marked in 1760 after his e 
town clerk to Biberach, where he again met Sophie von La nd’ 
He became advocate of a lighthearted philosophy which fou Sit 
place for frivolity and the pleasures of the senses. In Der Doi 
der Natur über die Schwürmerei oder Die Abenteuer es iK 
Sylvio von Rosalva (1764; Eng. trans., Reason Triumph ie 
Fancy, 1773), a romance in imitation of Don Quixote, hen tri. 
his earlier faith in ironical terms and preached his new doc m 
In Komische Erzühlungen (1765) he gave his imaginatio ath 
rein and achieved a fresh style in German—light, witty, a of bis 
and musical. Soon afterward he published the first version 
important novel Geschichte des Agathon (1766-67; last 0 Gre 
versions, 1794; Eng. trans., 1773). Here, in the guise pf wre 
fiction, Wieland describes his own spiritual growth; the vai 
of Platonic, idealistic extravagance and Epicurean, mát" which 
frivolity are rejected in favour of a natural humanism dfi ot 
pleasure is ruled by reason. This book was the first 10 


jo 
tradition of the German Bildungsroman, or novel of psycholo" 


ment, Wieland also did pioneer work of another kind, 
the first to translate Shakespeare into German in something 
hing entirety: he published prose translations of 22 plays 
11762-66. Yet Wieland, though he could thus break new ground 
js own kind, was somewhat outside the general literary develop- 
mtofhis period. His graceful verse romances (Musarion, 1768; 
1768; Der neue Amadis, 1771) show how completely he be- 
ed to the Rococo and stood apart from the beginnings of the 
and Drang movement. 

m 1769 to 1772 Wieland was professor of philosophy at the 
dector of Mainz's university at Erfurt, In 1772 he published 
Der goldene Spiegel oder Die Kónige von Scheschian, an instruc- 
dive work which under the guise of Oriental stories discusses po- 
jitical theory and preaches a benevolent and enlightened mon- 
archy.. The book attracted the attention of the Duchess Anna 
ie of Saxe-Weimar, who appointed him tutor to her sons, 
Charles Augustus (Karl August; later the patron of classical 
Weimar) and Konstantin. With the exception of some years spent 
at Ossmannstedt, where he bought an estate, Wieland made his 
home at Weimar until his death there on Jan. 20, 1813. There in 
1173 he founded Der teutsche Merkur, which under his editorship 
(1773-89) became the most influential literary review in Germany. 
The most important of his later writings are Die Abderiten 
; Eng. trans., The Republic of Fools, 1861), an admirable 
stire on German provinciality and the most attractive of all his 
itings; and the charming poetic romances, Das Winter- 
(1776), Das Sommermárchen (1777), Geron der Adelige 
and Die Wiinsche oder Pervonte (1778)—a series which 
ed in Wieland's poetic masterpiece, the romantic epic 
(1780; Eng. trans., 1798). In masterly stanzas Wieland 
A lighthearted fairyland in which true love passes un- 
through dangerous trials; and in this poem a graceful 
matched by a humane ethic. His later work also included 
otably the didactically serious Agathodémon (1796) and 
tipp und seine Zeitgenossen (1801); translations from the 
T and the editing of the Attisches Museum (1796-1803). 
thout creating a school, Wieland influenced considerably 
an literature of his time. He was at once a poet of the 
ý charming Rococo society and of an optimistic Enlighten- 
orality based on a seriously considered philosophy. His 
isindicated by the fact that he was the first to recognize 
von Kleist's tragic genius and that it was Goethe who de- 
d'the moving oration at his funeral. 


F. Martini, “Wieland 
nd H. Schneider (1948), 
ol. xxiv 
ph Martin 
lii (1953); L. J. Parker, 
keit (1961); D. M. van 
i hy (i961); R. 
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m ELAND, HEINRICH (1877-1957), German chemist, 
bile aci ded the Nobel Prize in Chemistry in 1927 for research on 
nS. He was born at Pforzheim, Baden, on June 4, 1877, 
Mu S educated at the universities of Berlin, Stuttgart, and 
Ape PhD. 1901). He was professor of chemistry at Munich 
Tere he retired, in 1953, was head of the Chemical Institute 
bes, Hi A 
li 
‘Ween do} 


e died in Munich on Aug. 5, 1957. 

Made an exhaustive examination of t 
uble carbon linkages and the oxides of nitrogen and a 
hydrazines which led to the discovery of free radicals 
divalent and tetravalent nitrogen. Subsequent re- 
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search proved that free radicals of this type and the ions with the 
same composition could be distinguished by a characteristic band 
spectrum for the free radicals—a matter of importance to struc- 
tural organic chemistry. Wieland proposed a mechanism by which 
halogens and the nitro group are introduced into the benzene nu- 
cleus and for the action of nitric acid on the hydrocarbon double 
bond, thus helping to unify understanding of the internal relation- 
ship between aliphatic and aromatic organic compounds. In addi- 
tion to clarifying the structure of the bile acids, Wieland intro- 
duced a dehydrogenation theory of oxidation of importance to 
physiology, biochemistry, and medicine. His revision of Ludwig 
Gattermann's Die Praxis des Organischen Chemikers (Laboratory 
Methods of Organic Chemistry) (first published in 1894; 34th 
ed., 1952) is a classic. (V. Bw.; X.) 

WIELOPOLSKI, ALEKSANDER (1803-1877), Polish 
statesman whose program combined great internal reforms with 
submission to Russian rule. He was born on March 13, 1803, at 
Sedziejowice, near Pihczów, of an impoverished noble family. 
As a young man, having studied law at Warsaw and philosophy 
in Germany (at Gottingen), he brought a sensational series of law- 
suits against new purchasers of his ancestral estates. In 1831 
the Polish insurrectionary government sent him on a diplomatic 
mission to London, but he got no British help against the Russians. 
When the insurrection collapsed he retired to private life. 

In 1846 Wielopolski published a pamphlet denouncing Austria 
for inciting the peasants of Galicia against the Polish landlords 
(see Garcia) : the Poles, he argued, ought to abandon all dreams 
of independence and sincerely submit to the conservative power of 
Russia. Because of this attitude, he was given a post in the gov- 
ernment of Poland when popular disturbances broke out in 1861, 
as the Russians hoped that he would win the support of the 
wealthy classes for the tsarist regime. Finally appointed chief 
of the civil government (1862), Wielopolski purged the adminis- 
tration of Russian officials, reformed the education system, eman- 
cipated the Jews, and undertook to relieve the peasantry of its op- 
pressive obligations to the landed gentry in a way nevertheless very 
profitable to the latter. At the same time he fought relentlessly 
against the revolutionary party. His order for the compulsory 
enrollment of all dissidents into the Russian Army (January 1863) 
precipitated a new insurrection, which led to the ruin of his sys- 
tem. He left his post in July 1863 and emigrated to Saxony. He 
died in Dresden on Dec. 30, 1877. 

See H. Lisicki, Le Marquis Wielopolski, 2 vol. (1880); A. M. 
Skalkowski, Aleksander Wielopolski, 3 vol. (1947). (S. Kr.) 

WIEN, WILHELM (1864-1928), German physicist and No- 
bel prize winner, was born Jan. 13, 1864, at Gaffken, East Prussia. 
He studied at the Universities of Góttingen, Heidelberg, and Ber- 
lin, and in 1890 entered the Physicotechnical Institute near Berlin 
as assistant to H. L. F. von Helmholtz (g.v.). In 1896 he was 
appointed professor at the technical high school, Aachen; in 1899 
he went to Giessen, in 1900 to Würzburg, and in 1920 to Munich. 
He wrote on optical problems; on radiation, especially black-body 
radiation, for which in 1911 he was awarded the Nobel prize; on 
water and air currents, on discharge through rarefied gases, cath- 
ode rays, X. rays, and so-called positive rays. Wien's most im- 
portant contributions to black-body radiation are contained in 
three làws named after him, the most famous of these being known 
as Wien's displacement law. His autobiography was published 
posthumously under the title Aus dem Leben und Wirken eines 
Physikers (1930). Wien died on Aug. 30, 1928 in Munich. See 
also Heat: Radiation: Wien’s Displacement Law. 

See N. H. de V. Heathcote, Nobel Prize Winners in Physics, 1901— 
1950 (1953). IA 

WIENER, NORBERT (1894-1964), U.S. mathematician 
who popularized the term cybernetics (g.v.) and made significant 
contributions to automation and to the development of decision- 
making devices. He was born on Nov. 26, 1894, in Columbia, 
Mo. Son of a professor of Slavonic languages, he could read and 
write by age 3, and earned the Ph.D. (Harvard) before age 19 
(see Propicy). By 1919 he was with the Massachusetts Institute 
of Technology, from which he retired as professor in 1960. He 
died March 18, 1964, in Stockholm, Swed. Wiener achieved inter- 
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national stature as a mathematician by making substantial addi- 
tions to modern understanding of stochastic (random) processes 
and harmonic analysis in such books as The Fourier Integral 
(1933) and Non-Linear Problems in Random Theory (1958). His 
works include Cybernetics (1948); The Human Use of Human 
Beings (1950) ; Ex-Prodigy (1953); God and Golem, Inc. (1964) ; 
and with J. P. Schadé (eds.), Nerve, Brain and Memory Models 
(1963) and Cybernetics of the Nervous System (1965). See also 
CONTROL Systems; INFORMATION THEORY; SERVOMECHANISM; 
AUTOMATION. 

See A. Rothe (ed.), Current Biography (1950); H. R. Pitt, “Prof. 
N. Wiener,” Nature, vol. 202, p. 540 (May 9, 1964). 

WIENER NEUSTADT, a town of the Republic of Austria, 
lies 30 mi. (48 km.) S of Vienna in the Bundesland of Neiderós- 
terreich (Lower Austria). Pop. (1961) 33,845. The town was 
founded in 1194 by the Babenberg duke Leopold V, and fortified 
by his successor, Leopold VI. Of these fortifications, three towers 
survive, the Reck Tower now being a museum. The town enjoyed 
its greatest prosperity during the 15th century, when Frederick 
III ruled as German emperor from its castle. But in the 17th 
century it declined to such an extent that emigration was for- 
bidden by imperial decree. 

The major buildings are the town hall; the 13th-century ca- 
thedral (Liebírauenkirche), decorated mostly in Baroque style; 
the former Jesuit College (1737-43), now the town museum; the 
13th-century castle (Militárakademie), where the emperor Maxi- 
milian I (d. 1519) is entombed in a chapel; and the Neukloster 
with the former Dominican church (13th century). After World 
War II, when there was considerable bomb damage, there was 
much new construction, especially in housing. The town has 
teacher-training colleges, technical and professional colleges, and 
schools for physically handicapped persons. Wiener Neustadt 
lies on the Vienna-Graz railway and on a federal highway that ex- 
tends to the Hungarian frontier. Textiles are exported to the Fed- 
eral Republic of Germany, to Poland, and to South America. 

(O. FR.) 

WIESBADEN, a city of West Germany and the capital since 
1945 of the Land (state) of Hesse, Federal Republic of Germany, 
one of the oldest spas in that country, lying in a valley under 
the southern spurs of the Taunus Range. East and west the town 
is sheltered by chains of hills but to the south the valley runs into 
the plain of the Rhine. The old city is built at heights varying be- 
tween 358 and 556 ft. (109 and 169 m.) above sea level; the sub- 
urbs Biebrich and Schierstein are situated on the river. After 
1945 Kastel, Amóneburg, and Kostheim, suburbs of Mainz on the 
Wiesbaden rather than the Mainz side, were administered by the 
city of Wiesbaden. Pop. (1950) 220,741; (1961) 253,280. 

The city is famous for its: 27 hot springs, among them Koch- 
brunnen, Adlerquelle, and Faulbrunnen. In addition to the Wil- 
helmstrasse, Langgasse and Kirchgasse are the main shopping 
streets, and there are many promenades and large parks. Although 
the city suffered destruction during World War II, some of the 
older buildings survived: the old town hall (1610), the new town 
hall (1887), the. Kaiser Friedrich. baths (1913), the Griechische 
Kapelle, or Greek chapel (1855), and the castle which now houses 
the Landtag (administrative offices) of the Land Hesse. The state 
theatre opened as an opera house and playhouse in 1894. The mu- 
nicipal museum houses a picture gallery. The main railway line 
up the Rhine Valley passes through Wiesbaden, and an overland 
coach service links the town with cities in France, Belgium, and 
the Netherlands. Boats go to Cologne, Mainz, and Frankfurt am 
Main. Its varied industries include iron foundries, metal and con- 
crete works, chemicals, textiles, printing, and plastics. A noted 
wine centre, it is famous for its Sekt (German champagne). 

History.—The first Roman earth fortifications, erected in 12 
B.C., were superseded by stone fortifications in A.D. 83, and the 
Roman settlement with its important springs was known as Aquae 
Mattiacorum. The Roman wall Heidenmauer was built about 370. 
The place was the site of a Franconian palace and of St. Mauritius 
Church, built between 750 and 775. The name Wisibada (meadow 

spring) appears in 829. In the mid-13th century Wiesbaden be- 
came an imperial city, passing toward the end of the century to 
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the counts of Nassau; in 1744 it became the seat of government Í 
the principality Nassau-Usingen; from 1806 to 1866 it was hi 
capital of the duchy of Nassau, when it passed with that duchy h 
Prussia. The city then became capital of the Prussian district of 
Wiesbaden of the province Hesse-Nassau. After World War Il 
it became the capital of the newly created Land of Hesse, 
(H. M.-Wu,) 

WIG, artificial head of hair or hairpiece worn as a personal 
or theatrical cosmetic adornment, disguise, or symbol of office, 
(See also HarRpRESSING.) The term is the shortened form of 
periwig (from the French perruque, peruke). 

The wearing of wigs by both sexes dates from the earliest r- 
corded times, and Egyptian mummies have been found so adorned, 
The elaborately frizzled hair worn by some of the figures in th 
frescoes found at Cnossos suggests that artificial hair may haye 
been worn by the Cretans. The Medes and Persians used Wigs 
and by the 4th century B.C. Greek women were using hairpieces, 
Lucian, writing in the 2nd century A.D., mentioned wigs of both 
men and women as a matter of course. The theatrical wig was 
also in use in Greece, the various comic and tragic masks having 
hair suited to the character represented. These conventions ap- 


pear to have been handed on to the Roman theatre. 

In Rome wigs came into use in the early days of the Empire, 
They were also known to the Carthaginians; the Greek historian 
Polybius said that Hannibal used wigs as a means of disguise, 
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described Messallina as assuming a yellow wig, a badge 
A prostitution (q.v.), for her visits to brothels. Later the fash- 
jonable ladies of Rome almost universally adopted the use of hair- 

«ces, and references in the writings of Ovid and Martial indicate 
that the golden hair imported from Germany was most favoured. 
Men also occasionally wore wigs for disguise or, like the emperor 
Otho, to conceal baldness. Women continued to have wigs of 
different colours as part of their ordinary wardrobe and Faustina. 
wife of Marcus Aurelius, is said to have had several hundred. 
Some portrait busts, e.g., that of Plautilla in the Louvre, had the 
lir made removable so that by changing the wig a statue would 
never be unfashionable. 

The periwig of the 16th century merely simulated real hair, 
either as an adornment or to correct nature’s defects. In the 17th 
century, in France, the peruke was worn as a distinctive feature 
ofcostume. In 1620 the Abbé de la Rivière appeared at the court 
ofLouis XIII in a wig made to simulate long fair hair. Four years 
later the king himself, prematurely bald, also adopted one and 
thus set the fashion. 

Louis XIV, who as a youth was proud of his abundant hair, did 
not wear a wig till after 1670, when he was in his 40s. From 
Versailles the fashion spread throughout Europe. After the Res- 
tortion in England, under Charles II, the wearing of the peruke 
became general. Samuel Pepys records that he parted with his 
own hair and "paid £3 for a periwigg of human hair,” and on 
going to church found that “it did not prove so strange as I was 
afraid it would." Under Queen Anne the wig attained its maxi- 
mum development, covering the back and shoulders and floating 
down over the chest. Many varieties were perfected, the cheaper 
versions being of horsehair, Smaller, less pretentious wigs, cus- 
fom-ordered from London, were also worn in the American col- 
onies, Women, in general, did not wear wigs but had their own 
hair, sometimes with the addition of false hair, elaborately dressed 
ind powdered. 

Wigs were ditferentiated according to class and profession, and, 
when early in the reign of George III the general fashion of wear- 
mg Wigs began to wane and die out, the practice held its own 
among professional men. Doctors, soldiers, and clergymen gave 
Up the custom by slow degrees. In the church it survived longest 
‘mong the bishops. Both the French and American Revolutions 
E the Sweeping away of many social customs, including class 
os indicated by hair styles and wigs. Wigs are now worn 
pidas official costume only in Great Britain, by judges 
ES the development of television (calling for close-up cam- 
aS) and greater emphasis upon youthfulness, the ancient art of 
erking turned the full cycle. After the early 1950s the use of 
a Shairpieces, also known as toupees, was increasingly accepted, 
Piven ane toupees, secure yet undetectable, were 
thle: m, n the 1960s wigs for women again became fashion- 

citi any styles were not designed to be undetectable, while 

onal hairpieces continued to be used to build up elaborate 
ening hair styles, 
" ty E blond European hair is worth its weight in gold S 
tiay sti 0z.), and the main source is northern Italy where girls 
1^ sell their hair to provide a dowry. Brunette hair costs 
lilia set er hair from Japan and Korea is cheaper but does not 
tially for 30 readily, Nylon and other synthetic hair is used, espe- 
strands TEMO costume styles. About 50,000 to UL 
otting ae are used in a full-head wig, which is made " 
o diss Y hair by hand (by the end that was cut from t H 
Maui) at it will actually appear to be growing and will d 
Y sewing Salo a nylon foundation. Cheaper wigs may be Hs le 
otoa an bundles of human, synthetic, or goat or yak hair 

For the i cap, by hand or machine. M 
n ions eatrical use of wigs see also MAKE-UP (Stace, Mo- 

te Pearl s AND TELEVISION). x 

inder, Muffs and Morals (1955). (B. Z. K.; x) 
Tentary boo à market town and a municipal, county and parlia- 
tester h, rough of Lancashire, Eng., 184 mi. W.N-W. of Man- 
M the 208d. Pop. (1961) 78,690. Area 7.9 sqmi. The town, 
* Douglas, is the centre of the great south Lancashire 
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coal field. A main line to Scotland runs through it as well as lines 
between Manchester, Liverpool and the west coast; the Leeds and 
Liverpool canal provides a means of transport by water. The tower 
of the parish church of All Saints is Norman, the remainder hav- 
ing been rebuilt in the roth century. The beautiful octagonal war 
memorial was designed by Sir G. G. Scott. The grammar school, 
founded in 1597, occupies a new building opened in 1937. There 
are a mining and technical college and the Thomas Linacre Techni- 
cal school (1953). Mesnes park, close to the town centre, and 
Haigh hall and the Plantations, purchased by the corporation in 
1947, are open spaces. 

It is probable that the borough occupies the site of a Roman 
fort, Coccium, and numerous Roman relics have been found. The 
name Wigan is Saxon and according to the college of heralds Wigan 
was made a borough under a royal ordinance of Henry I in rroo 
and it is upon this that its claim to be the oldest borough in Lan- 
cashire is based. After the Conquest, Wigan became part of the 
barony of Newton. Before Henry IIT's reign, a rector secured the 
manorial privileges and in 1246 Henry III granted a charter to 
the rector by which Wigan was constituted a free borough and the 
burgesses were permitted to have a guild merchant. Wigan soon 
grew to be a medieval town of importance. A weekly market and 
two annual fairs have been held since 1258. In 1314 Edward II 
granted another charter which still exists. Wigan’ is the setting 
for the famous medieval legend of Mab's Cross used by Sir Walter 
Scott in The Betrothed. 

During the Great Rebellion the town, from its vicinity to Lathom 
house and the influence of Lord Derby, adhered staunchly to the 
king. On April 1, 1643, the parliamentarians captured Wigan. 
The following month Lord Derby regained it for the royalists, but 
Col. Edward Ashton soon retook it. In 1651 Lord Derby marched 
through Preston to Wigan and at Wigan Lane, on Aug. 25, the 
royalist forces were defeated and Lord Derby was executed soon 
afterward. A new charter was given by Charles II in 1662 and 
Wigan is described in it as the "ancient and loyal” borough. Dur- 
ing the rebellion of 1745 the Young Pretender occupied quarters 
in the town. For a short period during the later 18th century the 
town became a spa through the discovery of chalybeate waters. 
Its subsequent history has been one of intense industrial and com- 
mercial development. Wigan became a county borough in 1888. 

In 1295 Wigan returned two members to parliament and again in 
1307; the right then remained in abeyance until 1547, but from 
that time until 1885, except during the Commonwealth, the bor- 
ough returned two members, and since 1885 one member. 

Wigan was famous for cannel coal, and outcrops were mined 
early in the r4th century. Coal mining has been largely carried 
on since the r7th century, though many mines in the immediate 
vicinity have been exhausted. Ancient industries were pewter 
making, pottery manufacture and bell founding. Cheap coal led 
to the development of large ironworks from the r8th century on- 
ward and the manufacture of blankets and other woolen goods was 
once of some significance. The principal industries today apart 
from coal mining are cotton spinning and weaving, clothing manu- 
facture, heavy engineering and the manufacture of preserved foods. 
Other industries are plastics, coachbuilding and the manufacture of 
fertilizers, footwear, furniture and telephones and electrical equip- 
ment. There are tar, rubber, oil, grease, vinegar and paint works. 

(H. H. G. A.) 

WIGGLESWORTH, MICHAEL (1631-1705), American 
clergyman and writer, the most widely read poet of early New 
England, was born in England (probably in Yorkshire) on Oct. 18, 
1631, and in 1638 emigrated with his family to America, where 
they settled in New Haven. In 1651 he graduated from Harvard, 
where he was a tutor (and a fellow) 1652-54 and again in 1697- 
1705. He preached at Charlestown 1653-54 and was pastor at 
Malden, Mass., from 1656 until he died, on June 10, 1705, loved 
and respected by his contemporaries. In addition to his clerical 
duties Wigglesworth practised medicine and wrote voluminously. 
His best-known work, The Day of Doom: or a Poetical Descrip- 
tion of the Great and Last Judgment (1662), a long poem in ballad 
measure, versifies standard Puritan doctrine and was intended to 
edify the reader. It was immediately successful—within a year 
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1,800 copies were sold, an extraordinary number in relation to the 
population—and remained popular as long as the theology it ex- 
pounded held the field, but is now unread except as a curiosity. 
A modern edition by K. B. Murdock, with drawings adapted from 
early New England gravestones by Wanda Gag, was published in 
1929. 

WIGHT, ISLE OF, lies off the south coast of England and 
is a part of Hampshire, separated from the mainland by the 
Solent. It is 224 mi. (36 km.) from east to west and 134 mi. (22 
km.) from north to south with an area of 147.1 sqmi. (381 sq.km.). 
Pop. (1961) 95,752. The climate is mild and healthful. 

Newport, at the head of the Medina estuary, is the chief town; 
Cowes, at the mouth, the principal port and a great centre of 
sailing and yachting. Holiday resorts are Cowes, Ryde and Sea- 
view, Bembridge, Sandown-Shanklin, Ventnor, Freshwater, Tot- 
land Bay, and Yarmouth. There are airports at Bembridge and 
Sandown. Osborne House, near Cowes, a residence of Queen Vic- 
toria and the scene of her death, was presented to the nation by 
King Edward VII in 1902. Farringford at Freshwater, now a 
hotel, was the home of Alfred, Lord Tennyson. The principal 
communications with the mainland are between Ryde and Ports- 
mouth, Cowes and Southampton, and Yarmouth and Lymington. 

Its unique geological structure gives the island many rock 
formations within a small compass and a consequent variety of 
scenery and natural history. The central range of downs from 
Culver Cliff in the east to the Needles in the west is the thickest 
bed of chalk in the British Isles. Off the western promontory rise 
the Needles, three detached masses of chalk about 100 ft. (30 m.) 
high. Northward the chalk dips steeply below the Tertiary rocks, 
with heavy soils which support many trees: The Forestry Com- 
mission’s woodlands in the island extend to over 4,000 ac. (1,619 
ha.), Parkhurst Forest covering 1,312 ac. (531 ha.). Southward 
the beds dip more gently and there is a second range of downs in 
the extreme south which reach 787 ft. (240 m.) on St. Boniface 
Down. The south coast is mostly cliffbound, and between St. 
Catherine's Point and Dunnose extends the Undercliff, a series of 
terraces formed by the slipping of the chalk and Upper Greensand 
over the Gault Clay. The upper cliffs shelter this area. Off the 
coast near Brook is a now petrified submerged forest. Alum was 
formerly obtained at Alum Bay, now visited for its multicoloured 
sandstone cliffs. 

Three rivers, the eastern Yar, Medina, and western Yar, flow 
northward into the Solent. The Medina almost bisects the island, 
while the western Yar almost insulates the western Wight. Along 
the south coast the action of small streams on the soft rocks has 
hollowed out steep and beautiful gullies known as chines, the 
most famous being at Shanklin and Blackgang. 

The Isle of Wight County Council was established in 1890. 
There are two boroughs, Newport (pop. [1961] 19,479) and Ryde 

(19,845), and three urban districts, A separate court of quarter 
sessions was established in 1951. In 1927 the island was trans- 
ferred from the diocese of Winchester to the new diocese of Ports- 
mouth. The island returns one member to Parliament. 

History.—There are traces of human occupation at every pe- 
riod from the: Paleolithic onward, but the Early Bronze Age (c. 

1900-1500 B.c.) seems to have been the period of most intense 
prehistoric settlement. A hoard of bronze weapons of this period 
was found on Arreton Down in 1735, another at Moon's Hill near 
Totland in 1942, and in 1954 a fine grooved bronze dagger of 
“Wessex” type was found in the side of a burial mound on Arreton 
Down, The Romans named the island Vectis and there are many 
relics of their occupation after Vespasian annexed it in A.D. 43, 
but no trace of a town or a military site. The Jutes probably 
settled there and in 661 it was annexed by Wulfhere to Wessex 
and subsequently bestowed on the king of Sussex. In 998 it was 
the headquarters of the Danes. From the 14th to the 16th century 
the island was under fear of invasion by the French, who in 1377 
burned Yarmouth and so devastated Newport that it lay unin- 
habited for two years. In 1404 a French force landed and de- 
manded tribute which was refused and the French returned home. 
Another raid was attempted in 1545 when a French fleet of 225 
ships drew up off Brading Harbour and wrought much destruction, 
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As a result forts were constructed at Cowes, Sandown, Fred, — 
and Yarmouth. Charles I was imprisoned in Carisbrooke Cas] 
1647-48 as were, in 1650, his two children, the princess Elizabeth i 
and Henry, duke of Gloucester, the former dying there, 

The lordship of the island was granted by William the Con 
queror to William Fitz-Osbern, but escheated to the crown, y 
was bestowed by Henry'I on Richard de Redvers, whose descendi 
Isabella de Fortibus sold it to Edward I in 1293. 

The island quarries have been worked from remote times, that 
of Quarr supplying material for Winchester cathedral, Apart 
from agriculture and catering for visitors the main industries ar 
shipbuilding and aircraft construction at Cowes. 

Antiquities include about 170 mounds, mostly Bronze Age, in. 
cluding three long barrows on several of the chalk downs; the 
Stone at Mottistone, a monolith (presumably Neolithic) 13 ft 
high; Roman villas at Brading, Shide, and Carisbrooke; an earth. 
work on Chillerton Down called The Five Barrows; Carisbrooke 
Castle, a beautiful ruin, built chiefly in the 12th century; a ruined 
14th-century lighthouse on St. Catherine’s Down; and the remains 
of the medieval Cistercian abbey at Quarr, near Ryde, 

BrsrrocRAPHY.—Victoria County History of Hampshire and th 
Isle of Wight, 6 vol. (1900-14) ; R. Worsley, The History of the Ii 
vf Wight (1781) ; P. G. Stone, The Architectural Antiquities of the lik 
of Wight, 2 vol. (1891); F. E. Morey (ed.), A Guide to the Natura 
History of the Isle of Wight (1909); H. Kokeritz, The Place-names o) 
the Isle oj Wight (1940) ; H. J. O. White, A Short Account of the Gul: 
ogy of the Isle of Wight (1921). (L. H. B.) 

WIGMAN, MARY (1886- ), German dancer who wasa 
pioneer of the modern expressive dance as developed in central 
Europe, was born in Hanover on Nov. 13, 1886. She studied 
under Emile Jaques-Dalcroze, the proponent of eurhythmic 
(q.v.), and Rudolf von Laban, and gave her first solo concert 
in Switzerland in 1918. Thenceforth she worked independently, 
formulating her own theories of movement; she often danced 
without music or with percussion accompaniment. She toured the 
United States alone in 1930-31 and with her group in 1933. Si 
taught extensively in Germany and Switzerland; her pupils in 
cluded Harald Kreutzberg and the choreographer "€ p 

N. » 

WIGMORE, JOHN HENRY (1863-1943), US. lei 
scholar and educator, was best known as an authority on the law 
of evidence. He was born in San Francisco on March 4, 1863. Bt 
studied at Harvard University, graduating from its law school in 
1887. After practising in Boston and teaching three years at Keio 
University in Tokyo, in 1893 he accepted a professorship at the 
Northwestern University school of law in Chicago, later a 
its dean (1901-29). As a legal scholar he enjoyed an internation 
reputation. His ten-volume Treatise on the Anglo-American D 
tem of Evidence in Trials at Common Law (1904-05; and jh 
1923; 3rd ed., 1940), generally regarded as one of the T 
greatest law books, is remarkable for its critical insights, 
analysis, and occasionally sharp invective. It has been a powel 
influence in the reform of evidence law. He also wrote 0r* 
18 other works and contributed more than 700 articles a 
to law journals. Among his many interests other than evi vid 
international law was perhaps the foremost. Wigmore intro 
new methods in legal education and played a princip? E 
founding the American Judicature Society and several imp? 
legal periodicals. He was a colonel on the staff of the judge 
vocate general in World War I and for many years 4 comm te 
on uniform state laws. He died in Chicago following 3 
mobile accident, on April 20, 1943. 


53:277-300 (1962); Robert W. Millar et al., 
Illinois Law Review, 38:1-15 (1943); Charles T. 
more on Evidence,” Illinois Law Review, 35:540-545 


G. Mayer (qq..) of the 1963 Nobel prize for his many ipe 
tions to nuclear physics, was born Nov. 17, 1902, in Bu 

He obtained the degree of doctor of engineering 
the Technische Hochschule in Berlin, serving afterWar 
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ant and associate professor in Berlin and Göttingen. In 1930 he 
went to Princeton University where he was appointed (1938) 
Thomas D. Jones professor of mathematical physics. From 1942- 
45 Wigner worked on the Manhattan (atomic bomb) Project, and 
became director of research and development at Clinton Engineer 
Works (see OAK RipcE). His book with A. M, Weinberg, Physical 
theory of Neutron Chain Reactors (1958), is based largely on his 
work during this period. Wigner also edited Dispersion Relations 
and Their Connections with Causality (1964). 

Wigner investigated the rate of chemical reactions and theories 
of the cohesion of metals. He did pioneering work in nuclear 
structure and with L. Eisenbud wrote Nuclear Structure (1958). 
One of his most important efforts was the application of group 
theory to atomic and nuclear problems. His Gruppentheorie 
(1931) was translated into English and revised in 1959. Wigner 
was a member of the general advisory committee of the U.S. 
Atomic Energy Commission 1952-57, and was reappointed in 
1959, He was awarded the U.S. medal for merit (1946), the 
Enrico Fermi Prize (1958), and the Atoms for Peace Award 
(1960). Actively contributing to the literature after the Nobel 
prize, Wigner wrote “Violations of Symmetry in Physics,” Sci- 
entific American, vol. 213 (1965). (M. G. Ma.) 

WIGTOWN, a southwestern county in the Galloway (g.v.) 
District of Scotland. Land area 487.5 sq.mi. (1,263 sq.km.). Pop. 
(1961) 29,124. It is bounded north by Ayr, east by Kirkcudbright 
and Wigtown Bay, south by the Irish Sea, and west and north by 
the North Channel. In the southwest is the hammerheaded penin- 
sula of the Rhins (Rinns or Rhinns [Norse = headlands]), running 
from Milleur Point in the north to Mull of Galloway in the south. 
The isthmus connecting the Rhins with the mainland separates 
Luce Bay in the south from Loch Ryan in the north, with Stranraer 
at the southern end of its sheltered waters. From the eastern 
shore of Loch Ryan, about 6 mi. (9.7 km.) N of Stranraer, the 
border with Ayr runs generally east for almost 20 mi. (32 km.) to 
Bargrennan on the River Cree; from this line the bulk of the 
County runs, in a triangle, southeastward for almost 30 mi. (48 
km.) to Burrow Head between Wigtown Bay and Luce Bay. 
bn are three royal burghs, Stranraer (pop. [1961] 9,250), a 
shing port and packet station for Larne in Ireland, Whithorn 
Eon Wigo (1,199), but the county town is Newton 
E of the Ordovician (in the north) and the Silurian (in 
ila south)—grits and graywackes, shales and slates—tightly 
d with the Caledonian trend northeast-southwest, have been 
Es to low undulating plateaus. Nearly all the solid rock 
the i by hummocky boulder clay with stretches of peat on 
a Be er, wetter country, and patches also in ill-drained hollows 
E ground. The climate is mild and damp, with 40 in. 
cp 1000 mm.) mean annual rainfall, very evenly distributed 
(4 ec = [n year, b: i: e: iannis from 40° F 

anuary to 58° (14.4°) in July. 

pe northeast of the county, the Moors (700-800 ft. [213- 
im irs grazed in large farms by Cheviot hill sheep or a 

E Galloway beef cattle (for fattening on lower ground). 
Eu ie west of Wigtown is known as “the Machers’ (Norse 
lows A ; most of the rolling drumlins and now tile-drained hol- 
isthmus auy farmed, and there are also planted woods. ghe 
ial qua of Stranraer is good farmland, except for the a 
indy con S Warren in the south. The Rhins peninsula, Wi 
is AS mprises mainly good fields sheltered by dry-stone ES ; 

p residual patches of peat moss on high but level land. 
(40-171 X ground are stock farms, usually about 100-300 ac. 
empora, a.), but there is relatively little permanent gas. 

T ew is the predominant crop, followed by other ds 
shi oats, turnips, or silage mixtures. Dairy cows, mos! A 
and ine ee several creameries. Beef cattle are d 
Enes from rd Leicester sheep are reared for crossing Wit 
Mite 2 ill flocks. The only significant cash crop is approxi- 
Y 2,000 ac. (809 ha.) of early and second early potatoes from 

d beach farms, Some pigs are reared and some bacon 


Doce, [ 
tomy e There is no important manufacturing industry in the 


(A. T. A. L.) 
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Archaeology.—Flint artifacts of the “Solway” Mesolithic are 
found along the entire coastline. Neolithic stone axes and cham- 
bered cairns occur over most of the county. The belt of sand 
dunes at the head of Luce Bay also gives evidence of the Beaker 
people who came in at the end of the Neolithic. Iron Age relics 
include 16 hill forts and 30 crannogs. Scattered finds of Roman 
material suggest trade rather than occupation, and finds of 4th- 
century Roman coins show Roman influence near the traditional 
date (aD. 396) of the arrival of St. Ninian (q.v.). Dark Age 
finds include many interlace-work crosses which increased in 
number in the Scots-Norse period (9th-13th centuries), when Wig- 
Hee was the heart of a Galloway covering much of southern Scot- 

History.—Fergus, “King” of Galloway, of the Scots-Norse line, 
who married a daughter of Henry I of England, brought medieval 
civilization to Galloway. In the 1120s he reconstituted the Anglian 
bishopric, first established early in the 8th century, and built 
Whithorn Priory as its cathedral. Fergus’ son Uchtred followed 
his father’s policy of settling Anglo-Norman lords on the land, 
but his brother Gilbert led a violent anti-Norman revolt in the 
1170s and Uchtred perished at his hand. With the accession of 
Uchtred’s English-educated son Roland, the Normanizing process 
was resumed. 

Cruggleton Promontory seems to have been a principal seat of 
the Scots-Norse rulers; there was a flanking wall there by 1264 
and a great Edwardian-type castle was under construction in 1292. 
A well-known drawing of c. A.D. 1560 shows this castle modified 
for defense against artillery. The other 13th-century castle at 
Wigtown seems to have been in existence by 1264 and was in En- 
glish hands in 1291. 

The lands of Fergus’ descendants passed, in the main part by 
marriage, to the family of Balliol (g.v.) and they, because of 
their determined support of the English cause during the Edward- 
jan wars, lost influence to the Douglases, who purchased the 
earldom of Wigtown about 1372. Under that family, in 1426, the 
region, entitled so long to its own “Galloway Code” of laws, came 
under the general law of Scotland. Soon after the fall of the 
Douglases in 1455 the Kennedy family obtained a preponderat- 
ing influence in Wigtownshire. 

Most of the existing “castles” are peel-towers of the familiar 
Border L-plan, constructed at various dates from the 1470s to 
the early 17th century. The ruins of Baldoon (south of Wigtown) 
and Carscreugh (northeast of Glenluce) are both associated with 
events which suggested to Sir Walter Scott the romance of The 
Bride of Lammermoor. (Ar. E. T.) 

WIHTRED, Anglo-Saxon king of Kent (d. 725), son of Eg- 
bert, succeeded to part of Kent in 690, after a period when Kent 
was divided among alien rulers after the death of his brother 
Eadric in 686. Wihtred soon became sole ruler. In 695 he issued 
at Bearsted a code of laws mainly concerned with ecclesiastical 
matters, the suppression of heathenism, unlawful marriages, and 
breach of the sabbath or of fast days. It allowed great privileges 
to the church. The code shares one clause—that a stranger who 
leaves the track without giving warning may be assumed to be a 
thief—with the code of Ine of Wessex, thus showing cooperation 
between these two kings. In 725 Wihtred was succeeded by three 
sons, Aethelberht II, Eadberht, and Alric. (D. Wx.) 

WILAMOWITZ-MOELLENDORFF, ULRICH VON 
(1848-1931), great German classical scholar and teacher, who 
threw new light on almost every aspect of the ancient world, was 
born at Markowice, near Poznan, on Dec. 22, 1848. After study- 
ing at the Universities of Bonn and Berlin and traveling in Italy 
and Greece he became Privatdozent at Berlin in 1874. In 1878 he 
married the daughter of the famous scholar Theodor Mommsen. 
He was appointed university professor successively at Greifswald 
(1876), Göttingen (1883), and Berlin (1897). He died at Berlin 
on Sept. 25, 1931. y 

A man of strong personality and vigorous mind, who aimed at 
revivifying the past by an imagination controlled by strict scholar- 
ship, Wilamowitz made fundamental advances in metrics, epig- 
raphy, papyrology, topography, and textual criticism, as well as in 
literary and historical studies on ancient authors. His works in- 
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clude editions of various Greek texts, the most important being 
that of Euripides’ Heracles, and books on Greek poetry, the 
Homeric question, Plato, and Greek religion. He was also a bril- 
liant translator of Greek verse. 

BrsLrocnAPHY.—Wilamotwitz-Bibliographie 1868 bis 1929 (1929). 
For his life see his own Erinnerungen (1928; Eng. trans., 1930). For 
his Latin studies see E. Fraenkel in Journal of Roman Studies, 38:28- 
34 (1948). 

WILBERFORCE, SAMUEL (1805-1873), English bishop 
who did much to create a new pattern of what an Anglican bishop 
should be in the 19th century, was born in London on Sept. 7, 
1805, the third son of William Wilberforce (q.v.). A graduate 
of Oriel College, Oxford, he was made curate of Checkendon, Ox- 
fordshire (1828), and after ordination (1829) rector of Brigh- 
stone (1830), Isle of Wight. In 1839 he became archdeacon of 
Surrey and in 1840 left Brighstone to become rector of Alverstoke, 
Hampshire, and a canon of Winchester. Wilberforce was through- 
out his life a convinced high churchman, though he was never 
wholly identified with the Oxford Movement (g.v.). He retained 
many of the evangelical sympathies and attachments of his child- 
hood and had a deep distrust for Rome, which was accentuated 
by the conversion of many of his near relatives to Roman Cathol- 
icism (including his eldest brother, Robert Isaac, a brilliant the- 
ologian). After six months as dean of Westminster, he was ap- 
pointed bishop of Oxford in October 1845 at a critical moment in 
the development of the Oxford Movement. As a critical but 
sympathetic supporter of high church views he played an impor- 
tant role in preventing the disintegration of the high church party 
after J. H. Newman's conversion to Roman Catholicism in 1845. 

Wilberforce was a man of great energy and charm and of a some- 
what overfacile eloquence (hence the hostile nickname “Soapy 
Sam"). In matters of public controversy he always took up the 
defense of the conventional orthodoxy of his day, and in the lat- 
ter part of his life was recognized both by evangelicals and high 
churchmen as the champion of the conservative position, He op- 
posed the appointment of R. D. Hampden, who was favourable to 
dissenters, to the bishopric of Hereford (1847), criticized. the 
"advanced" views of Essays and Reviews (1860), and attacked the 
views of Bishop J. W. Colenso on Old Testament criticism (1862— 
65). He clashed with T. H. Huxley at the British Association 
meeting in Oxford in 1860, when he attacked the Darwinian theory 
of evolution. 

As bishop, Wilberforce traveled tirelessly, confirming, dedicat- 
ing the churches, and encouraging the parochial clergy. He 
founded one of the first Anglican theological colleges at Cuddesdon 
(1854), and encouraged the formation of some of the earliest 
Anglican religious communities, notably the sisterhoods at Wan- 
tage (1848) and Clewer (1852) and the Society of St. John the 
Evangelist at Cowley (1865). He worked constantly and success- 
fully for the revival of the Convocations of Canterbury and York. 
He was in frequent correspondence with the Scottish and American 
bishops and with the colonial bishops. He was one of the outstand- 
ing figures of the first Lambeth Conference in 1867. His diaries 
show that beneath the busy and brilliant exterior there was a man 
of deep devotion, In 1869 Wilberforce became bishop of Win- 
chester. He was killed on July 19, 1873, by a fall from his horse 
near Leatherhead, Surrey. 

See A. R. Ashwell and R. G. Wilberforce, Life of Samuel Wilberforce, 
3 vol. (1879-82). (A. MacD. A.) 

WILBERFORCE, WILLIAM (1759-1833), English poli- 
tician and philanthropist, is chiefly associated with the abolition of 
the slave trade. He was born at Hull on Aug. 24, 1759. He was 
descended from an old Yorkshire landed family, but his father, 
who died when William was nine, was associated with commerce. 
Wilberforce was educated at Hull Grammar School and St. John's 
College, Cambridge. He was not an outstanding student, but he 
was a good companion and friend. Soon after leaving the uni- 
versity, and already possessed of a considerable fortune which 
he inherited from his grandfather and uncle, he became a member 

of parliament for Hull in 1780. As a friend and colleague. of 

William Pitt, who was his contemporary at. Cambridge, he was 

elected member of parliament for Yorkshire at the election of 
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1784, and offered Pitt valuable support in the House of Common, 
He became renowned for his parliamentary diplomacy and hiim 
vate influence with men in office. Pa 

Although never firmly bound by party ties, Wilberforce thy 
out his life remained loyal to Pitt’s principles. Although an en 
supporter of parliamentary reform and of Roman Catholic etin 
pation in the 1780s, the experience of the French Revolution 
made him increasingly conservative. In 1812 he exchanged 
representation of the large constituency of Yorkshire for that 
of Bramber, Sussex: After 1815 he supported the corn Jaws and 
the repressive policy of the government in domestic affairs, ]y 
1825 he retired from the House of Commons, but a few months be 
fore his death on July 29, 1833, he declared that he considered thy 
first Reform Bill too radical. 

Wilberforce's interest in slavery was prompted by religion and 
humanitarianism, but Pitt encouraged him in the cause asa 
worthy subject, suited to his character and outlook. Converted to 
evangelical Christianity in 1785 largely under the influence of Isat 
Milner, one of his schoolmasters and later president of Queen 
College, Cambridge, he helped to set up in 1787 the Society for the 
Reformation of Manners, and in London a Committee for the 
Abolition of the Slave Trade. The former organization was de- 
signed to raise the moral standards of Englishmen, the latter to 
strike at the slave trade in the West Indies, On account of their 
ideals and purposes, Wilberforce and his friends were known a 
“the Saints,” or, after his marriage in 1797 and acquisition of à 
house at Clapham, as “the Clapham sect." Along with Heny 
Thornton, Thomas Clarkson, Charles Grant, E. J. Eliot, Zachary 
Macaulay and James Stephen, he pressed for rigorous conduct and 
zeal for moral welfare. The program of the sect was discussed In 
the periodical the Christian Observer which first appeared it 
1801. 

Wilberforce was neither an original thinker nor a man of out 
standing energy, but he was a greatly respected leader of the 
antislavery movement and many other causes. While Clarkson 
conducted the agitation inthe country, Wilberforce took every 
opportunity in the House of Commons, where he was an able 
influential speaker, to expose the evils and horrors of the trade, 
For the history of the various motions introduced by Wilberfore 
see SLAVERY. It was not until 1807, the year following Pitts 
death, that the first great step toward the abolition of slavery 
was taken. When the Antislavery Society was founded in 185, 
Wilberforce became a vice-president, but before his aim was v 
complished he had retired from public life. The Emancipatict 
Act, which was the culmination of his life’s work, was not pas 
until a month after his death. In later years Wilberforces mut 
was identified with championship of oppressed slaves and altho H 
his general views have subsequently been criticized, his reputa! 
is firmly established. ni 

In 1797 Wilberforce published 4 Practical View of the Pj 
ing Religious System of Professed Christians in the Higher si 
Middle Classes of this Country Contrasted with Real Christon) 
which within half a year went through five editions and was 
lated into French, Italian, Dutch, and German. wills 

BIBLIOGRAPRY.—R. I. and S. Wilberforce: (his sons), Life of (1868) 
Wilberforce, 5 vol. (1838), shortened ed. by S. Wilberforce 
The Correspondence of William Wilberforce, ed. by his Sor il 
(1840). See also A. M. Wilberforce (ed.), The Private rls 
William Wilberforce (1897); Sir James Stephen, Essays ™ Champi 
tical Biography, 2 vol. (1849) ; H. M. Wheeler, The Slaves © id, 
(1859) ; J. C. Colquhoun, Wilberforce, His Friends and Times, Gurl 
(1867); J. Stoughton, William Wilberforce (1880); J J. Halon 
Familiar Sketch of the Late W. Wilberforce (1838); J Tiberio 
Recollections of W. Wilberforce (1854); R. Coupland, his TË 
2nd ed. (1945); O. M. Warner, William Wilberforce at Be 
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WILBYE, JOHN (1574-1638), English compose ij 
the finest madrigalists of his time, was the son of 8 pon 
farmer and landowner of Diss, Norfolk; he was n? md 
March 7, 1574. His musical abilities early attracted ! 
of the local gentry, and when one of them married 5! 
Kytson of nearby Hengrave Hall, Bury St. Edmunds, reat 
became (c. 1595) resident musician there. The Kyt 161 
him handsomely, leasing him a prosperous sheep £4 
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intime he came to own lands in Diss, Bury, and elsewhere. When, 
on the death of Sir Thomas widow in 1628, the household broke 
"n Wilbye was employed by Kytsons younger daughter in Col- 
chester. He died there in 1638, probably in early November. 
Wilbye's fame rests on a mere 66 madrigals, all save two of 
them published in his volumes of 1598 and 1609 (republished in 
vo oand 7 of The English Madrigal School, ed. by E. H. Fellowes, 
1913-24). Very little of his instrumental music survives, and that 
fragmentary ; and there are only two, unimportant, sacred works. 
The madrigals include none of the dancelike balletts for which 
‘Thomas Weelkes was famous, though some are deliciously light- 
textured and others recall the solo air of the lutenists. Wilbye’s 
ral achievement lies in the grave music of his “serious” madrigals 
—astyle familiar from Luca Marenzio and Italian music generally, 
but then largely unpractised in England. The “new poetry” of 
the Italianizing Sidney and Spenser, which flourished from 1580 to 
1600, found in Wilbye’s settings its perfect musical equivalent. 
He was far more careful of literary excellence in choosing texts 
for his music than most of his fellow madrigalists, and must often 
have met Sidney, who was a frequent visitor to Hengrave Hall. 
He set to music many translations of Italian verse previously used 
by Marenzio. 

Though Wilbye's subject matter is amorous, in his work the 
pastoral jollity of Thomas Morley is replaced by an intense but 
very lovely melancholy. He spreads the general emotional pur- 
port of his text over the whole composition; abrupt contrasts and 
changes of mood are abandoned in favour of a prevailing tone, 
and this gives his madrigals an artistic unity that is rarely attained 
by his English contemporaries. Wilbye was a master of rhythm, 
and his alert ear for prosody fills his music with fascinating 
passages where the verbal accent is counterpointed against the 
musical metre. Like Weelkes, he was much more alive than the 
Italians to the possibilities of musical form, experimenting with 
Sequence, recurring refrains, and thematic development in such 
Works as “Adieu, sweet Amaryllis” and the more complex “Draw 
on, sweet night.” ‘The latter, his masterpiece, and the well-known 
Flora gave me fairest flowers” and “Sweet honey-sucking bees,” 
display Wilbye’s skill in vocal orchestration: the full number of 
Voices is not kept in constant play, but for much of the time the 
Eu writes for ever-changing smaller groups within the en- 

le. 

See E. H, Fellowes, The English Madrigal Composers, 2nd ed. (1948). 

(B. L. Tr.) 

WILDE, OSCAR FINGAL O'FLAHERTIE WILLS 
(854-1900), Irish poet and dramatist, author of The Importance 
of Being Earnest, one of the finest comedies in English, and a su- 
Premely witty conversationalist, whose career, at the height of his 
Siccess, ended in tragedy and disgrace as a result of his trial and 
imprisonment. He was born in Dublin on Oct. 16, 1854, the 
Younger son of Sir William Wilde, a leading oculist and ear surgeon, 
id of Jane Francesca Elgee, 
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van’s Patience (1881), In his role as an apostle of aestheticism 
Wilde overcame initial ridicule and scored a great personal success 
in his lecture tour of the United States and Canada that occupied 
the whole of 1882; a similar tour of the United Kingdom took 
place in 1883-84, Meanwhile, in 1881 he had published a volume 
of slight and derivative Poems. In 1884 he married Constance 
Lloyd; two sons were born of the marriage. For the next few years 
Wilde did journalistic work, mainly as a book reviewer, and during 
1887-89 he edited the Woman's World. In 1888 he published The 
Happy Prince and Other Tales, a charming collection of fairy 
stories, and another collection, A House of Pomegranates, appeared 
in 1891. 

Other writings of this period show his versatility: "The Por- 
trait of Mr. W. H." (Blackwood’s Magazine, 1889), a theory 
about Shakespeare's sonnets; “The Soul of Man Under Socialism" 
(Fortnightly Review, 1891), revealing a concern for social prob- 
lems; Intentions (1891), witty critical essays; Lord Arthur Savile's 
Crime, and Other Stories (1891). Wilde’s only novel, The Picture 
of Dorian Gray (in Lippincott’s Magazine, 1890; book form, 
1891), was severely criticized for its alleged immorality. 

Wilde's two early and unsuccessful plays, Vera (1880; produced 
New York, 1883) and The Duchess of Padua (1883; produced 
New Vork, 1891), gave no foretaste of the popular success he 
was to achieve with Lady Windermere's Fan (produced, 1892; 
published, 1893), A Woman of No Importance (produced, 1893; 
published, 1894), An Ideal Husband (produced, 1895; published, 
1899), and The Importance of Being Earnest (produced, 1895; 
published, 1899). In the first three, Wilde's witty and epigram- 
matic dialogue transforms the conventional plot; in the last, plot 
and dialogue are equally fantastic, and the result is a lighthearted 
farcical comedy that has deservedly become a classic. Wilde paid 
several visits to France and was much influenced by contemporary 
French literature. He wrote in French the stylized poetic drama 
Salomé, production of which was banned in England in 1892 be- 
cause of its portrayal of biblical characters. It was published in 
French in 1893 and in English translation, with illustrations by 
Aubrey Beardsley, in 1894. His fantastic poem The Sphinx 
(1894) shows the same love of ornate language. 

In 1891 Wilde had begun his ill-fated friendship with Lord 
Alfred Douglas (1870-1945), the third son of the ninth marquess 
of Queensberry. He became infatuated with this quarrelsome and 
egotistical young man and flouted public opinion by appearing 
everywhere in his company. Queensberry objected violently to the 
friendship, and Wilde was caught up in the feud that existed be- 
tween the eccentric marquess and his son. It culminated in Wilde’s 
prosecution of Queensberry for criminal libel, the collapse of the 
case and the acquittal of Queensberry, and Wilde’s own arrest 
and trial for homosexual offenses under the Criminal Law Amend- 
ment Act of 1885. At the first trial the jury disagreed; at the 
second Wilde was found guilty and sentenced, on May 25, 1895, to 
two years’ imprisonment with hard labour. He became a bankrupt 
in November of the same year. The trials took place against a 
background of vilification in the press that was to make Wilde's 
name a byword for years. Wilde suffered deeply both mentally 
and physically from the hardships and humiliation of prison life. 
The greatest part of his sentence was served in Reading gaol. 
There, early in 1897, he wrote the long and bitter letter of recrim- 
ination to Lord Alfred Douglas known as De Profundis (published 
in part, 1905; in full, 1962; see Bibliography). 

On his release from prison in May 1897 Wilde left England. He 
spent the rest of his life in France and Italy, using at times the 
assumed name of Sebastian Melmoth. His prison experiences 
are reflected in his powerful The Ballad of Reading Gaol (1898) 
and in two letters to the press on prison reform. Apart from this 
Wilde was unable, in the absence of social acceptance, to make 
the effort to resume his writing. He lived simply, in comparative 
poverty, but continued to delight a small circle of friends (chief 
among them Robert Ross) with his witty conversation, and he 
poured out letters that show no diminution in literary skill. He 
died in Paris on Nov. 30, 1900. 

Underneath his pose of indolence and cynicism Wilde was a man 
of wide learning and humanity, and his wit was entirely lacking 
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in malice. His friends remembered him as the greatest talker of 
his age, and they claimed that this aspect of his genius far sur- 
passed that shown in his writings. 

BIBLIOCRAPHY.—Works, ed. by Robert Ross, 14 vol. (1908); one- 
vol. edition of major works, ed. by G. F. Maine (1948) ; The Letters of 
Oscar Wilde (includes full text of De Profundis), ed. by R. Hart-Davis 
(1962). See also V. O'Sullivan, Aspects of Wilde (1936) ; H. Pearson, 
The Life of Oscar Wilde (1946, rev. ed. 1954); H. M. Hyde (ed.), 
The Trials of Oscar Wilde (1948, rev. ed. 1962); V. Holland, Son of 
Oscar Wilde (1954). (R. C. H. D.) 

WILDER, THORNTON NIVEN (1897-  ), U.S. au- 
thor, presented in his writings ordinary people who make the hu- 
man race seem worth preserving. He was born April 17, 1897, in 
Madison, Wis.; attended schools in California, China and Ohio; 
received his A.B. from Yale in 1920 and his M.A. from Princeton 
in 1925. He taught at the University of Chicago (1930-37) and 
at Harvard (1950-51). 

Wilder’s novels, mostly historical, include Tke Cabala (1926), 
The Woman of Andros (1930), Heaven’s My Destination (1934) 
and The Ides of March (1948). In them he explicitly emphasizes 
the universality of what he portrays. In his novel The Bridge of 
San Luis Rey (Pulitzer prize, 1928) his use of five characters 
whose various lives end in the same disaster underscores his as- 
sertion that life is much the same for everyone. 

At times in his plays, e.g., The Matchmaker (1956), characters 
address the audience directly and stress the similarities between 
the events in the play and the spectators’ own experiences. In 
Our Town (Pulitzer prize, 1938) the lack of scenery helps keep 
the action from seeming limited to one small New Hampshire 
town; the stage manager’s comments on the action also suggest the 
parallel to any town anywhere. In The Skin of Our Teeth (Pul- 
itzer prize, 1943) deliberate anachronisms and the use of the same 
set of characters in various geological and historical periods tend 
to show that human experience is much the same whatever the 
time or place. 

See Malcolm Goldstein, The Art of Thornton Wilder (1965). 

(Js. T. N.) 

WILD FLOWER. Most wild flowers are colourful species 
growing without the intentional aid of man. They are the source 
of all cultivated garden varieties of flowers. Commonly they are 
native to the region in which they occur, but they may be intro- 
duced from other lands. For example, the bright flowers charac- 
teristic of the Hawaiian Islands are nearly all native to other parts 
of the tropics and subtropics. Most of them were taken purposely 
to the islands for cultivation, but in the warm, moist climate of 
Hawaii they spread rapidly into the fertile lowlands and displaced 
the less colourful native species, leaving only the steep mountain- 
sides to the original flora. In the lowlands of the United States 
and Europe most species are native, but many are migrants from 
other areas or other continents. Disturbance of the native flora 
began in prehistoric times whenever escaping fires burned off the 
native vegetation and made way for aggressive species from the 
same or other areas. In all probability one of the best-known but- 
tercups of northern Europe, Ranunculus acris, became more abun- 
dant and widespread as the forests were burned away. In the 
lowlands of northern Europe, this colourful and highly variable 
species probably became modified during the Stone Age into some 
new forms better adapted to habitats created by man than the 
original types. Two forms occurring in the northern United States 
and Canada, both introduced into eastern North America at least 
by the early part of the rgth century, gradually spread across the 
continent, one becoming common in the state of Washington only 
within the 2oth century. This species is so abundant and colourful 
that few would question it as a wild flower characteristic of the 
northern states and Canada. 

Distinction of weeds (g.v.) from wild flowers is not consistent 
because it depends upon the purpose of the classification. A weed 
is a plant out of place, that is, one growing where it is unwanted. 
Sunflowers are looked upon as weeds when growing in cultivated 
fields or on grazing land of the Great Plains of North America but 

as wild flowers in uncultivated valleys. In other parts of the 
world the sunflower is a crop plant cultivated for its seeds; in 
some places it is a garden flower. 
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Colour and Form.—Wild flowers are appreciated first f 
colour and second for form. The shades of flower pigment 
are seemingly infinite in number. The anthocyanin pigments a 
example, range from almost red to almost blue. These are ee 
soluble, and they occur in solution in the cell sap. "They are pg 
ject to modification in the same way as litmus Daper—toyard re 
in an acid medium and toward blue in a basic medium, Most other 
pigments are not soluble in water, and they are contained in plastids 
(solid bodies) suspended in the living substance of the cell, The 
flowers of many species of iris (flag) may be modified jn colour 
by placing them in an acid or a base, just as the juice of a beet my 
be made to tend toward red or toward blue by addition of drops 
of one substance or the other. 

Although the colours of flowers vary greatly in nature, they my 
be modified further by selection and hybridization. The toss 
first cultivated were red, pink or white types readily accessible 
as native plants easily brought into cultivation. Many new colou 
combinations, for example the red and yellow of the Talisman 
roses, were made possible by relatively recent bringing of yello 
roses from remote regions. Camellias in cultivation have approx- 
mately the same shades as roses before the introduction of yelloy, 
and horticulturists are searching for a yellow-flowered wild specie, 

Usually the colour of wild flowers is described in terms of the 
conspicuous petals, but in some plants (e.g., anemones) there at 
no petals and the sepals are colourful. The sepals, petals, stamens 
and pistils may be differently coloured. A single organ may vay 
in colour from base to tip, may be mottled, as in some fritillaris, 
or spotted, as in tiger lilies. 

Variation in form is as much to be appreciated as colour but 
requires closer study. In larger flowers it may be examined wih 
the naked eye, but many of the most beautiful structural pattems 
are those seen with a magnifying glass, a hand lens or a dissectitg 
microscope. Examples of plants having minute flowers with ben- 
tiful patterns are species of goosefoot and lamb’s quarter, small 
flowered members of the mustard family, nettles, plantains, cati, 
rushes, sedges and grasses. e 

Study of the form of flowers soon reveals repetition of bast 
patterns with many modifications of detail. In the mustard fami 
the flower almost invariably consists of four sepals, four pelos, 
six stamens and one pistil. The six stamens are in an outer sen 
of two and an inner series of four. The pistil is composed basicaly 
of four fused specialized leaves (though it appears to be of ony 
two). This pattern is repeated with petals of many shapes ™ 
sizes and in colours varying from white to yellow, red or p! : 
and many shades or combinations between. The stamens i 
through several colours and forms. The pistil may form at i 
gated pod like that of a mustard or it may have an almost b i 
like or disclike form. At maturity the fruit may split T 
in the mustards, divide crosswise as in the radishes or remain pr 
as in the fringepods. Yet through all this variation the di 
mustard pattern is maintained. In every other family 4 
arrangement prevails. x 

Observation of repeated structural patterns led Dii 
describe (Classes Plantarum, 1738) 68 “natural orders 0 ik 
most of which were the approximate equivalents of plant hp 
described in modern botanical literature. To Linnaeus T E 
tern indicated a group of related plants. To Chane E 
(Origin of Species . . . , 1859) this relationship indicate e 
mon ancestry in some pre-existing basic type. Interpret er y 
the patterns of flower structure and of the structure of ot! m 


ganisms provided some of the strongest evidence Un! owes 
concept of evolution. Thus, true appreciation of a struct 


gins with colour, continues with the study of form à 
and leads ultimately to interpretation of the recurrence 
in the flowers of many plants and to appreciation of o! 
phenomena, z ers 0%) 

Hybridization and Interbreeding.—The wild fo", 
given species are not identical. While the variations p yf 
vated plants are well known, those among wild flowers a regt” 
to few people. Appreciation of this aspect of the subjec asi 
careful inspection of both the flowers and the vegetativ" Pg 
many individuals of the same species. The range 0 


of piti 
er nd! 


within certain limits but some individuals have borderline combi- 
mtions of characteristics and cannot be classified readily in one 
species or another. ‘ 

Ina given area, where the natural vegetation has been disturbed 
relatively little, two closely related species may occur near each 
other or even together. Usually, however, there are either genetic 
barriers to their-interbreeding or environmental factors restricting 
the species to differing habitats. One species may require more 
moisture, richer soil and more shade than another. Even though 
the two species are compatible genetically and produce fertile hy- 
brids, relatively few of the hybrid individuals persist. This is 
because the hybrid seedlings usually occur in the habitat suitable 
to the female parent plant, where they are in competition with 
better adapted nonhybrid seedlings similar to the female parent. 
The surviving hybrids are likely to occur in an intermediate habitat 
to which they are better adapted than either species, but where 
they may be crowded out by some competing plants better suited 
tothisarea. If fire, flood, overgrazing or some other factor upsets 
the natural balance, conditions more favourable to the hybrids 
may be produced and the conditions best for the competing parent 
species may be destroyed. Thus some of the hybrids with special 
character combinations may become more abundant, and they may 
even be able to replace both parental types. 

Either (1) two species occurring at one place together and un- 
able to interbreed effectively or (2) two species occurring in dif- 
ferent habitats in one locality and not producing many surviving 
hybrids there, may shade off gradually into differing forms occur- 
ting in other places. In these forms either the hereditary or the 
ecological barriers may disappear and the species may pass into 
each other in some areas. Intergradation of species or varieties 
may occur in all degrees, and for this reason classification is diffi- 
cult, Thus wild flowers provide the technical material and prob- 
lems upon which the classifier of plants works, just as their colour 
and form provide subject matter for the artist. 

Besides providing insight into the dynamics of formation of new 
Varieties, species and higher categories (evolution) and into prob- 
lems of classification (taxonomy), wild flowers present problems 
in the relationships of living organisms to the environment (ecol- 
ogy); the relationships of living plants to those of the past, and 
of existing floras to pre-existing floras (paleobotany); and the 
Mechanisms and laws of heredity (genetics). 

, eographical Distribution.— There are at least 175,000 spe- 
ties of flowering plants, thousands of which are wild flowers. 
Relatively few occurring on one continent may be found on an- 
other, and the individual parts of the same continent may have 
almost wholly different floras, for wild flowers and other plants are 
ected by many factors, especially moisture and temperature. 

Olsture variation may be extreme on the opposite sides of the 
Same mountain range, In the state of Washington the average 
"infall at Snoqualmie falls (east of Seattle on the western edge of 

e Cascade mountains) is about 84 ft. Beyond the mountains 
Smi. eastward in the vicinity of Wenatchee it is 84 in. Almost no 
‘Pecies (except those near streams) are native to both places. 
qu perature changes due to altitude or latitude are marked by 

T nding variations in flora, Species occurring at the top of 
aa Prak (14,110 ft. elevation) in Colorado are wholly different 

f hose on the high plains just east of the Rocky mountains 
CR those in the foothills at Colorado Springs (5,900 ai 
evel TA Over long distances from north to south, oes ae 
Bine 8s between Saskatchewan and Texas, there is 5 i 
plants EEE with latitude in wild flowers as well as me 
Ward dist aan tropical and subtropical species are limited in north- 

5 dist aon by the occurrence of any frost. D d 
toughly į nbution of wild flowers and other plants is HIIS ü 
tudes due those of the tropics and subtropics; the horse i c 
northern oth hemispheres; the temperate regions of both F 
ad the and southern hemispheres; and the arctic and antarc 5 
sos mits .of mountain chains ranging to the southward. 
Winds I distributional areas are correlated with the A o 
trade Wide: in the belt of tropical calms at the equator, ae 

ds ay 5 predominate through the tropics and subtropics. 75 

nd other land masses tend to be moist on the windward side 
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and very dry on the leeward. This is notable in the islands of the 
Caribbean and especially in the Hawaiian Islands. On western 
Maui, Iao canyon, facing toward the northeasterly trade winds, re- 
ceives hundreds of inches of rainfall each year, while areas near 
Lahaina on the west side of the same mountain resemble the des- 
erts of Arizona. 

At sea, the horse latitudes (at about latitude 30? N. and S.) 
are areas of calms; on the larger land masses they are regions of 
deserts, for example, in the northern hemisphere the Sahara, the 
deserts of the middle east and of central Asia, and those of North 
America from southeastern California to Texas and northern Mex- 
ico. In the southern hemisphere deserts occur in the corresponding 
belt in Chile, South Africa and Australia. At this latitude the air 
that arises in the warm tropics, dropping its moisture, descends as a 
warm, dry mass. 

North or south of 30° are temperate regions largely within the 
zone of the prevailing westerly winds. On the western temperate 
coasts of continents heavy rainfall is common in the winter when 
the land cools more rapidly than the ocean and moisture tends to 
condense. The high rainfall at Snoqualmie falls, Washington (see 
above), is due to this condensation. The rain- and snowfall on 
the Cascade mountains just eastward is even higher because as the 
air mass ascends over the mountain range it expands, cools and 
loses moisture. Descending on the eastern side of the same range, 
the air mass becomes warmer and tends to absorb moisture. Thus 
the wild flowers on the windward slopes are those of a dense rain 
forest while those on the leeward side are characteristic of the 
sagebrush desert. 

Along the summits of high mountains and in the arctic and ant- 
arctic low temperature takes precedence over all other factors. 

In North America there are nine major floral regions, each with 
characteristic wild flowers almost wholly different from those of 
each of the other eight. The regions (more or less from north to 
south and west to east) are as follows: 

Boreal-Alpine Region—This occurs above timber line in the 
mountains and beyond it to the northward, This is a region of sod 
(tundra) with many characteristic colourful species of perennial 
wild flowers that develop rapidly during the short growing season, 
mostly in the month of July but sometimes in August. Most spe- 
cies occurring in this region are found around the world north of 
the timber line. They have been in contact across the northern 
Bering sea within geologically recent times. Within the last 1,000,- 
ooo years four great ice sheets formed in northern regions but not 
throughout the arctic. Withdrawal of water from the oceans 
lowered the level of the Bering sea sufficiently to permit migration 
of plants as well as animals between northern North America and 
Eurasia. 

Northern Forest Region.—This is an area of coniferous forest 
in northern latitudes just south of the timber line. It covers a 
large part of Canada and limited portions of the United States, 
especially in Alaska, the Appalachian system and northern New 
England. A similar forest belt occurs in areas of northern Europe, 
including the higher parts of Scotland and Scandinavia. For the 
most part the species of wild flowers and other plants occurring in 
the northern forests of the eastern and western hemispheres are 
different, but the genera tend to be the same. This is interpreted 
as indicating a longer period of separation for these areas than for 
the boreal regions to the north. i 

Rocky Mountain Forest Region.—This is an area of coniferous 
forests in the Rocky mountain system of North America, In the 
southern Rockies warm summer rains produce seed germination 
and an abundance of wild flowers different from those in California. 

Pacific Northwestern Region.—This is the great coniferous for- 
est belt of south coastal Alaska, lowland British Columbia and 
the Pacific northwest. It occurs west of the Cascade mountains 
and the Sierra Nevada and other higher mountains of California. 
Superficially this forest area is similar to that of the Rocky moun- 
tains, but nearly all the species are different. Particularly this is 
so in the southern portions of each mountain system. Species of 
wild flowers and other plants in the Sierra N evada require low tem- 
peratures for germination and are dependent on winter rainfall. 

Western Woodland and Brush Region.—This includes the sage- 
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brush desert of the Great Basin and the Columbia river basin, parts Rattleweeds (Astr 


Mint family (continued) 


Ta 5 E F al(Hedeoma) Sandworts (Arena 
of south-central British Columbia, the Juniper-Pinyon woodland of Mode neue (Py LA Stotiecrops (Se di) 
the Great Basin region, the oak woodlands and the chaparrals of mum) Sunflower family 
California and Arizona, and the Pacific grassland in the Sacra- Sage (Salvia) — pare ‘(Ag 
mento-San Joaquin valley of California. Numerous characteristic SAA pare ee v EH 


wild flowers are abundant in the region and before agricultural 
disturbance the most colourful wild-flower fields of North America 
were in the grasslands of the San Joaquin valley. These were far 
more extensive than the flowers in the deserts and perhaps rivaled 
only by flower fields in Texas. 

Southwestern Desert Region.—This is the creosote-bush desert, 
occurring approximately from Palm Springs, Calif., to St. George, 
Utah, southern New Mexico and Texas west of the Pecos river. 
The western portion of this desert becomes colourful through the 
growth of innumerable wild flowers of many species whenever there 
is a winter with unusually heavy rainfall (as, for example, with 
eight or ten inches as opposed to the usual three to five). As far 
east as Tucson, Ariz., winter rain is important. Beyond that area 
both winter and summer rains may occur, but the summer rain is 
more effective because of its coincidence with the growing season. 

Plains and Prairie Region —This is the great grassland east of 
the Rocky mountains. The short-grass prairie falls in a broad 
belt, the Great Plains, just east of the Rockies at 3,500 to 9,000 
ft. (1,067 to 2,743 m.) elevation. Desert grassland occurs in 
patches in the southwest, being especially well developed in south- 
ern Arizona and southern New Mexico and southward into Mexico. 
The true tall-grass prairie, which once covered the middle west 
from the eastern forest to the Great Plains, now appears only as 
remnants among the plowed farmlands, 

Eastern Forest Region.—This is the enormous area of deciduous 
forest, chiefly of dicotyledonous trees, from the longitude of Ne- 
braska eastward to the Atlantic ocean. The most extensive single 
floral region in North America, it includes innumerable character- 
istic wild flowers and other plants. In the lowlands of Britain and 
the northern parts of continental Europe, the flora is similar in 
many ways but most species and many genera are different. 

The temperate floristic regions described above differ even more 
extensively in genera and species from the corresponding temper- 
ate regions of Eurasia than does the northern forest region. Prob- 
ably this is the result of longer geological separation and of 
consequent independent evolution. 

Subtropical Region.—Elements of subtropical forests of the 
Caribbean islands occur especially in swampy areas on the Gulf 
coast of southern Texas and in southern Florida. These include 
characteristic wild flowers of tropical regions of the western hemi- 
sphere, among them species of the orchid and the Bromelia fami- 
lies. The plants characteristic of this area are usually different 
Írom those occurring in the old world tropics. About 32 plant 
families are restricted to the tropical and subtropical regions of 
the Americas and 65 to similar regions of the eastern hemisphere. 
This is correlated with even longer geological separation. 

Principal Kinds of Wild Flowers.—The more colourful her- 
baceous species of flowering plants are considered wild flowers. 
"Those native to North America are associated with one or some- 
times two or more of the nine major floral regions, those of Britain 
‘with a European belt equivalent to the border zone between the 
northern forest region and the eastern forest region in North Amer- 
ica. Reference to all species according to the regions in which 
they occur is not practical because many genera are represented in 
nearly all the regions, though by different species, all known by 
the same English name. (The principal orders and families includ- 
ing wild flowers are enumerated under ANGIOSPERMS.) 

The following are examples of groups of wild:flowers represented 
through all of North America and many through much of Europe 
and northern Asia: 

Mint family (continued) 
False dragonhead (Physo- 
stegia) 
Germander. (Teucrium) 
Giant hyssop (Agastache) 
Hedge nettle (Stachys) 


Horsemint (Monarda) 
Mint (Mentha) 


Arrowheads (Sagittaria) 
Evening primroses (Oenothera) 
Flag or iris (Iris) 
Flaxes (Linum) 
Mint family 
Blue curls (Trichostema) 
Dragonhead (Dracocepka- 
lum) 


Skullcap (Scutellaria) 
Water horehound (Lycopus) 
Mustard family 
Bitter cress (Cardamine) 
Bladderpod (Lesquerella) 
False flax (Camelina) 
Peppergrass (Lepidium) 
Rock cress (Arabis) 
Toothwort (Dentaria) 
Treacle mustard (Erysimum) 
Whitlow grass (Draba) 
Winter cress (Barbarea) 
Yellow cress ( Roripa) 


species groups: 

Adder's-mouths (Malaxis) 
Avalanche lilies, dogtooth violets, 
chamise lilies (Erythronium) 

Avens (Dryas) 

Baneberries (Actaea) 

Beardflowers (Pogonia, Cleistes, 
Isotria, Triphora) 

Bellflowers (Campanula) 

Blue-eyed grasses (Sisyrinchium) 

Brook orchids ( Epipactis) 

Buck beans (Menyanthes) 

Buttercups ( Ranunculus) 

Calypsos (Calypso) 

Camasses (Camassia) 

Campions (Lychnis) 

Catchflies (Silene) 

Cinquefoils (Potentilla) 

Clovers (Trifolium) 

Columbines (Aquilegia) 

Coralroots (Corallorhiza) 

Elodeas (Anacharis) 

Fairy lanterns (Disporum) 

False Solomon's-seals (Smilacina) 

Figworts (Scrophularia) 

Fireweeds and willow herbs (Efi- 
lobium) 

Gentians (Gentiana) 

Goldthreads (Coptis) 

Grasses-of-Parnassus (Parnassia) 

Grass pinks (Colopogon) 

Hound's-tongues (C ynoglossum) 

Jacob's-ladders (Polemonium) 

Lady's-slippers (Cypripedium) 


The following are widely distributed, the North 
European species being mostly of groups of species 


tropical and warm regions: 


Allionias (Allionia) 

Amsonias (Amsonia) 
Burmannias (Burmannia) 
Butterfly peas (Centrosema) 
Cottons (Gossypium) 
Dayflowers (Commelina) 
Devil's-claws (Proboscidea) 
Dutchman's-pipes (Aristolochia) 
Four-o'clocks (Mirabilis) 
Golden-eyed grasses (Hypoxis) 
Ground cherries (Physalis) 
Hibiscuses (Hibiscus) 

Indian mallows (Abutilon) 
Jimson weeds (Datura) 
Jussiaeas (Jussiaea) 
Leadworts (Plumbago) 

Milk peas (Galactia) 
Milkworts (Polygala) 
Miterworts (Cynoctonum) 


The U.S. western woodland and brush region, the 
desert region and the eastern forest region include nu 
of wild flowers not falling clearly into the categories 


amples are as follows: 


Western Woodland and Brush Region — 


Baby blue-eyes (Nemophila) 
Brodiaeas (Brodiaea) 


Veroni 
Water lilies (N ym 

The following are widely distributed, the North 
European species being mostly of northern and north’ 


Coreopsi 


um, 
Fleabane (£j 
Goldenrod (So 
Groundsel (* 
Gumweed (Gi 


only). (He 
Thistle (Cir; 
(Veronica) 


Lady's-tresses (, 


(Lilium) 

orts (Ped 
Marsh marigolds ( 
Meadow rues (Tha 
Monkshoods (Aco 
Onions (Allium) 
Primroses (Primi 
Puccoons (Litho! 
Puttyroots (Aplee 
Re 


ed-stalks (Si 
ans (Valeriana; 
ches (Vicia) 
Violets and pansies 
Virgin’s-bowers (C 
Wake-robins (Tril 
Waterleaves (Hy 
Water plantains 
Wild gingers (Asa 
Windflowers (4 


Morning-glories (fj 
Nightshades (Sola 
Petunias (Petunia) 
Rattleboxes (Crota 
Redroots (Lachnantm 
Ruellias (Ruellia) 
Sennas (Cassia) | 9 
Sidas (Sida) 1 7 
Sorrels (Oxalis) 
Spiderworts (Tradese 
Spurges (Euphorb 
Summer poppies 
Talinums (Talinu 
Tobaccos (Nicotia 
Verbenas (Verbena 
Water primroses 
Wild beans (Stro 
Worm grasses (Spige 
Zephyr lilies (Zephyr 


m. 


Canchalaguas (Cë 
Chinese houses 


WILD FLOWER PLATE I 


Yellow lady's-slipper moccasin flower (Cypripedium parvi- Dutchman's-breeches (Dicentra cucul- Yellow skunk cabbage (Lysichitum 

forum), found in moi and thickets of the Americas laria), a spring-flowering North Ameri- americanum), a fleshy herbaceous 
can plant native to woods from Nova plant native to western North America. 
Scotia to North Carolina and Kansas It grows in moist woodlands 


WOODLAND WILD FLOWERS 


i iola tricolor), an herb native to Trout lily, or white dog's-tooth violet (Erythro- 
Wild pansy (Viola er nium albidum), of moist open woods primarily of 
central North America 


a saprophytic 
In moist, rich woods of temperate and woodlands of Europe and Asia Minor 


h 
America, and in the Himalayas and 
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WILD FLOWER 


Japanese or common camellia (Camellia japonica var. spontan: Il- and winter-blooming 


Pine-barren gentian (Gentiana autumnalis), a wild 
wild flower of Asia that is frequently cultivated in greenho 


flower found along borders of pine woods in northern 
hemisphere 


D FLOWERS OF 
ENT HABITATS 


South African stapeliad (Huernia zebrina var. magnifiora), a Turk's-cap lily (Lilium superbum), seen late in 
succulent with fleshy flowers found in the semiarid soil of Southern the summer in wet meadows and woods of eastern 
Rhodesia and midwestern North America 


Flame azalea (Rhododendron calendulaceum) Arctic poppies (Papaver radicatum), which il 
from the forests of the Great Smoky mountains, bloom during the brief arctic summer aoe Rees 


eastern U.S. 
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FLOWER PLATE III 


Edelweiss (Leontopodiu im), a small perennial herb that grows on the bare cliffs 
ofthe Alps. Its woolly may protect the plant from excessive loss of water 


al . 

B orantba. (Cy sanguin- Wilson's grevillea (Grevillea wil- 

a Many wi ‘found in  sonii), a protea of the dry, hot 
IENDHOPIoA of frica region of southwest Australia 
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White 
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Cardinal flower (Lobelia cardinalis), found in rich, moist soil 
of the forests of eastern North America 


Bougainvillea, a showy tropical vine of Latin America, with tiny, incon- 
spicuous yellow flowers surrounded by magenta bracts 


groundsel (Senecio glabellus), a common wild flower of 


Butterweed 
s and fields of Europe and the United States 


the meadow: 
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Prate IV WILD FLOWER 


Dog rose (Rosa canina), native to Europe, where as hedges along rui 
sides and in fields 


Late goldenrod (Solidago gigantea), a tall herb of swamps, fields, and 
thickets of eastern North America and Europe 


Spear thistle (Cirsium vulgare), Queer lace, or wild cii 


found in fields id waste places (Dauc ota), native to Eun 


" 
throughout Europe and North America northe and Asia and mi 
urallze North America 


WILD FLOWERS 
OF FIELDS 
AND MARSHES 


Cornflower (Centaurea cyanus), a 
slender, branching herb found in open 
land throughout Europe and naturalized 
elsewhere 


a floating herb of tropi- 


Marsh marigold (Caltha palustris), found in wet lowlands throughout Water hyacinth (Eichhornia crassipes), 


Europe and North America cal and subtropical American waters 
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WILDGANS—WILDLIFE CONSERVATION 


Monkey flowers (Mimulus) 

Morning-glories (California) 
(Convolvulus) 

Navarretias (Navarretia) 

Pee DEED 
opcorn flowers ioboth; 

Red maids (Calandrinia) 2) 

Wind poppies (Papaver) 


ias and godetias (Clarkia) 
es (Platystemon) 
Hningas (Downingia) 
judleyas (Echeveria, Dudleya) 
Millaries (Fritillaria) 
Hollyhocks (Sidalcea) — . 
Indian. paintbrushes (Castilleja) 
Mariposa lilies (Calochortus) 
Meadow-foams (Limnanthes) 
Western Woodland and Brush Region 
and Southwestern Desert Region 
California poppies (Eschscholtzia) Lupines (Lupinus) 
Fiddle-necks (Amsinckia) Mentzelias (Mentzelia) 
Gilias (Gilia) Nievetas (Cryptantha) 
Globe mallows (Sphaeralcea, Mal-  Phacelias (Phacelia) 
vastrum) Prickly poppies (Argemone) 
Linanthuses (Linanthus) Sages (Salvia) 
Lotuses (Lotus) Wild buckwheats (Eriogonum) 
Southwestern Desert Region 
Chorizanthe (Chorizanthe) Filaree (Erodium) 
Desert lilies (Hesperocallis) Mohaveas (Mohavea) 
Eucnides (Eucnide) Namas (Nama) 
Eastern Forest Region 
Arrow arums (Peltandra) Pipeworts (Eriocaulon) 
Rloodroots (Sanguinaria) Pitcher plants (Sarracenia) 
Bog mosses (Mayaca) Poppy mallows (Callirrhoé) 
Rastern skunk cabbages (Symplo- Sabatias (Sabatia) 
carpus) St.-John’s-worts (Hypericum) 
False indigoes (Baptisia) St.-Peter’s-worts (Ascyrum) 
Floating hearts (Nymphoides) Shoe buttons (Syngonanthus) 
Forget-me-nots (Myosotis) Solomon’s-seals (Polygonatum) 
Gerardias (Gerardia) Spurred gentians (Bartonia) 
Glade mallows (Napaea) Sweet flags (Acorus) 
Jack-in-the-pulpits (Arisaema) Tephrosias (Tephrosia) 
Lobelias (Lobelia) Touch-me-nots (Impatiens) 
Loosestrifes (Lysimachia) Water willows (Decodon) 
Meadow beauties (Rhexia) Wood poppies (Stylophorum) 
Mud plantains (Heteranthera) Yellow-eyed grasses (Xyris) 
Pennyworts (Obolaria) Yellowroots (Xanthorhiza) 
Pickerelweeds (Pontederia) 
; Conservation.— Since the beginning of agriculture and animal 
usbandry parts of Europe, Asia and Africa have been burned over, 
tultivated, overgrazed and invaded by aggressive weeds, some of 
Which originated as hybrids selected naturally according to their 
adaptations to the conditions of disturbed soil. Many weeds were 
Accidentally introduced to new regions and throve when the natural 
pun in those areas were disturbed. The bands of sheep 
ue to California by the mission fathers not only overgrazed 
S countryside but also brought in their wool the seeds of numer- 
- Mediterranean weeds and weedy grasses. These tended to 
: Nd out native plants especially in the lowlands until a new bal- 
He Was reached, one in harmony with the newly established con- 
CM based upon agriculture and grazing. Although most of the 
5 Californian species persist, a high percentage of the individ- 
m ants now living consists of introduced species. Most of these 
» hot colourful and are not considered wild flowers, although 
E like the introduced mustards and radishes, are among the 
m Colourful plants in the state. Nevertheless, the once great 
er fields of California have become but a pitiful remnant of 


even pss that remained as late as the 19305. i p: 
ÎS true is true in California and, as pointed out above, in Hawaii, 
everywhere. With the coming of man, conditions change. 
hubs ities grow the country becomes restricted and invaded by 
le ind even the more remote wilderness tends to disappear. 
i national, mess and some wild flower areas have been pr 
Particularly state or provincial, and local parks and monuments, 
Areas aoe in the U.S. and Canada, but in general the once vast 
Ie m lower fields have not been preserved. These tracts of land 
lowe oe vulnerable to civilization because they were easily 
‘Mong ey eoaaerted to grazing land. The few remaining are 
te also Fro (arcs needing preservation. 
TBLIOG| : y à 
b Dum millan Wild Flower 
Rie 354); covers most. p ppp on Canada; H. W. 
bit s, Cl lowers of America (1953), a large reference book; 
British Ts Pasa Flowers of Prairie and Woodland (1947). For the 
5 s, see David McClintock and R. S. R. Fitter, The Pocket 
Wild Kurs (1956). Lyman Benson, Plant Classification 


(iggy g 
My includes a list of manuals of regional and local floras including 
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the wild flowers of various areas of North America north of Mexico; 
rl L. Core, Plant Taxonomy (1955) ; George H, M. Lawrence, Tax- 
onomy of Vascular Plants (1951) and An Introduction to Plant Tax- 
onomy (1955). (L. By.) 


WILDGANS, ANTON (1881-1932), Austrian poet and 
dramatist, whose early poetry (e.g., Herbstfrühling, 1909) was 
written in the style of Hugo von Hofmannsthal and the Neoroman- 
tics, but whose later plays moved in the direction of Expressionism. 
Born in Vienna, on April 17, 1881, Wildgans became a lawyer 
but soon gave up law in favour of writing. From 1921-22 and 
1930-31 he was director of the celebrated Vienna Burgtheater. 
His plays Armut (1914), Liebe (1916), and Dies irae (1918) 
begin realistically but move toward symbolism and myticism, cul- 
minating in an idealistic “message” reminiscent of German Ex- 
pressionism. As a counterpart to this trilogy of Viennese middle- 
class family life, he planned another of mythological or religious 
character, the first part of which, Kain, appeared in 1920, He 
died in Módling on May 3, 1932. 

BisLrocnaPnHY.—Sümtliche Werke, ed. by L. Wildgans, 8 vol. (1948 
ff.) ; Anton Wildgans, ed. by H. Satter (1949) ; L. Wildgans, Wildgans 
und das Burgtheater Wien (1955). (W. I. L.) 


WILDLIFE CONSERVATION. Conservation means not 
only the preservation and protection of natural resources but also 
their wise use. The term, popularized in the United States by 
Gifford Pinchot, pioneer of American forestry, stands for the hus- 
bandry and use of natural resources by the present and succeeding 
generations. Aesthetic, sporting, economic and intellectual ex- 
ploitation of landscapes, game, minerals, animals, plants, soils and 
water is thus implied in the concept. The term wildlife conserva- 
tion has been used to include an ever-widening group of animals— 
mammals, birds, fish, reptiles, amphibians, arthropods (such as the 
lobster) and mollusks (such as the oyster)—and in this article is 
taken to include plants as well. Certain aesthetically and eco- 
nomically important groups of animals have tended to dominate 
the list; but it is expanding as values broaden, interest in science 
grows, and increasingly subtle but important relationships among 
animals and plants are reported. 

This article deals with the development of the conservation 
movement, its approaches and methods, and with the conservation 
of game animals, birds, sea mammals, fresh- and salt-water fish, 
and plants. Other aspects of the wider subject of conservation are 
discussed in the articles Forests AND Forestry; LAND RECLAMA- 
TION ; NATURAL Resources; Sor: Soil Erosion and Conservation; 
and HuxTING. For information on the national parks, one of 
whose chief purposes is conservation of both plant and animal life, 
see NATIONAL Parks AND NATURE RESERVES. 

This discussion is outlined as follows: 

I. The Conservation Movement 
1. The Problem 
2. General Origins 
3. Techniques 
4. Education and Research 
5, Wildlife and Modern Society 
IL International Co-operation 
1. Conferences on Africa 
. Western Hemisphere 
. IUPN 
. Africa 


. IUCN 
. World Wild Life Fund 
. Special Problem of Africa 
III. Game Management 
1. Kinds of Game 
2. Game Production 
3. Game Harvest 
4. Research 
5. Legislation 
IV. Bird Protection 
A. Legislation and International Agreements 
. Continental Europe 
. United States 
. Great Britain 
. British Commonwealth 
. International Measures 
. Modern Trends 
B. Choice and Management of Refuges 
1. Predators and Pests 
2. Feeding 
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3. Provision of Breeding Sites 
4. Other Practical Assistance 
5. Education and Information 
6. Control of Undesirable Human Interference 
V. Conservation of Sea Mammals and Fish 
1. Whales 
2. Seals 
3. Other Sea Mammals 
4. Salt-Water Fish 
5. Fresh-Water Fish 
VI. Plant Conservation 
1. Protective Laws 
2. Sanctuaries 
3. Botanical Gardens à 
Animal-conservation problems vary widely depending on the 
type of animal (whether, for example, it is exploited primarily for 
commercial or recreational reasons, whether or not it is free to 
range over national boundaries) and on the social and economic 
conditions of various countries. In North America, Africa and 
Europe, game animals are widely hunted by sportsmen, over both 
private and public lands; thus an outstanding factor in wildlife 
conservation in these regions is the licensing and supervision of 
hunters. Birds and marine mammals and fish present the need for 
international agreement and legislation—birds because they mi- 
grate across international boundaries and are shot by sportsmen, 
marine mammals and fish because they live in waters that know 
no national boundaries and are exploited commercially by fisher- 
men from many countries. Small mammals that are trapped for 
their furs must be protected by domestic laws, but seals are the 
subject of international agreement. Salt-water fish, exploited 
mainly for commercial reasons, are protected by international 
agreement; but the exploiters of fresh-water fish, chiefly anglers 
who fish for recreation (except in such large inland water areas 
as the Great Lakes), are licensed and controlled domestically. 
The sections of this article reflect these varying emphases—Game 
Management deals largely with the production and harvest of 
animals that are hunted for recreation; Bird Protection and Con- 
servation of Sea Mammals and Fish emphasize international agree- 
ments, (X.) 


I. THE CONSERVATION MOVEMENT 


1, The Problem.—During the past 2,000 years the world has 
lost, through extinction, about 106 forms (species or subspecies) 
of mammals, distributed by regions as follows (according to the 
American Committee for International Wild Life Protection): 
Australia 11, Malay archipelago 3, Asia 3, Europe 6; Africa 9, 
Madagascar 1, North America 27, West Indies 41, South America 
1, Falkland Islands 1, Galapagos Islands 2, oceans 1. Approxi- 
mately two-thirds of these losses have occurred since the mid-19th 
century, most since the beginning of the 20th. In addition to those 
i dm already extinct, many others are vanishing or threat- 
ened. 

The primary factor in the depletion of the world’s fauna has 
been civilized man, operating either-directly through excessive 
commercial hunting or, more disastrously, indirectly through in- 
vading or destroying natural habitats, placing firearms in the hands 
of peoples who previously were without them or introducing to 
the primitive fauna of certain areas (Australia and various is- 
lands) more aggressive exotic (nonnative) mammals. Except in 
the West Indies, comparatively few species seem to have died out 
within the past 2,000 years from such natural causes as evolution- 
ary senility, disease or climatic change. 

Persons interested in the conservation of wildlife realize that 
much more is required than the mere protection of individual 
animals from destruction by shooting and other forms of direct 
action. Animal protection must begin with the conservation of 
the habitat—the area where animals feed, rest and breed. This 
naturally involves the preservation of much besides the animal 
population itself, including conservation of vegetation cover and 
soil. The comparatively new science of ecology focuses on the 
association of living things in natural communities and their mutual 
interdependence, and on the possibility of preserving the conditions 
under which the variety and abundance of natural living forms may 
continue to exist (see further Ecorocv). But unfortunately in 
all parts of the world, encroaching upon what remains of our nat- 
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ural heritage, are the immense growth of the world's Populati 
A > 5 E : lon 
and its expanding economic needs, including the consequent exte 
sion and intensification of industry and agriculture. This has b ds 
accompanied by the introduction of new types of cultivation, b 
the drainage of marshes, by the general lowering of the mi 
table, by pollution of rivers and lakes, by destruction of ved 
lands and by indiscriminate use of insecticides and herbicide 
In many parts of the world there has also been widespread de. 
struction of forests and other great belts of natural Vegetation 
Attitudes toward wild animals liable to be killed for food, gi 
skins, feathers or sport are undergoing considerable change in may 
countries of the world. An example of earlier attitudes is wj 
illustrated by Great Britain, which passed through two centuries 
of so-called game protection, the original purpose of which was 
to create artificially high populations of grouse, partridge, phos. 
ant, mallard and other sporting species and, at the same time, to 
reduce the populations of such predators as the stoat, weasel, 
otter, wild cat and badger, as well as birds of prey including owls, 
This alteration of the natural equilibrium had many other con 
sequences, particularly in agriculture and forestry. The rabbit 
and wood pigeon increased rapidly and caused widespread damage, 
In some places in Great Britain the landscape was changed by 
the planting of woods and the creation of other new areas, in 
cluding artificial lakes for wildfowl—all with the purpose of cre- 
ating larger populations of certain species for sport. Sport was 
the privilege of the well-to-do. There were strictly kept dates 
for the shooting of game species, and, most significant, there 
was very strict etiquette in shooting. Poaching was punished 
by heavy penalties and was kept under control. As a result, the 
game species did exceptionally well while the total wildlife re 
sources experienced varied fortunes. The modern view is dit 
ferent: total wildlife conservation is rapidly replacing game 
protection. (G. TL) 
2. General Origins.— The great conservation movements havt 
all been born of fear, after spectacular catastrophes had taken 
place or were found to be imminent. Thus in North Americait 
was the complete extinction of the passenger pigeon and the near 
extinction of big game (especially the bison) in the 19th century 
that led to the development of a wildlife-conservation movement 
during the presidency of Theodore Roosevelt. Three decades 
later the Dust Bowl and its great dust storms provoked the soil- 
conservation movement that was to grow so rapidly in the US. 
3. Techniques.—Wildlife-conservation techniques have cout 
terparts in forestry and in soil, water and landscape conservation 
They include prohibitions, controls, restoration, subsidy, sanchi: 
ary and public ownership. thout the 


Prohibition.—Hunting of pheasants and partridges wi yi 
landowner’s permission was prohibited in the time o UR 
in 


Closed hunting seasons on deer appeared as early as 17 a 
chusetts, and by the time of the American Revolution 12 of i 
13 colonies had closed seasons on certain species of game. b 
tations on hunting were first applied mainly to protect d 
during the breeding season. Bag limits have come to Id 
enforced in a number of countries, as have total puse 
against the hunting of many scarce species. Some prohibi it 
placed on the hunting and transportation of game 1n the bag i 
designed to simplify the work of game wardens. Modern A 
tions on hunting have successfully adjusted available ga 
plies to mounting human populations in much of North / oul 
and western Europe, but they have been less successful i fal 
tries where the rural population is poverty-stricken and a i 
Laws against pollution of streams have been slow to app 
heavily industrialized countries and are largely ineffecusn 
Public Controls.—These may be seen in predator- an (ind 
control programs and in the public regulation of hunting VU; 


. H di 
ing shooting) and fishing, which has become an accepted t? pov 


terfow! 
ever, has been successfully regulated only in North pn at 
where international treaties are easier to work out than 0 
elsewhere. Control of the bird-guano industry in Peru git pee 
harvest of fur-seal herds on the Pribilof Islands (Alaska) 
extremely successful. 
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Restoration and Replacement.—Artificial methods of offsetting 
resource depletion appear in the introduction of exotic (that is, 
nonnative) species, in the establishment of game farms and fish 
hatcheries, and in programs of habitat restoration. While the 
introduction of exotic species has in several cases been successful 
(the ring-necked pheasant in North America), it has been disas- 
irous in others (the house sparrow, starling and carp in America, 
the European rabbit in Australia and the American gray squirrel 
in England), and the list of introductions that simply failed is 
Jong. Experience proves that harmless behaviour of a species on 
one continent is no guarantee that it will not become a pest on an- 
other. Habitat restoration has frequently proved to. be expen- 
sive, but its results are dramatic in the restoration of marshes, 
as many of the national wildlife refuges in the U.S. now testify. 

Subsidies. —The oldest types of subsidies are bounties on preda- 
tors and crop-destroying species, which were offered at least as 
arly as the middle ages in England. Some surviving bounties are 
deplored by scientists but sponsored by politicians as a form) of 
unofüicial rural relief. In the U.S., federal subsidies are intended 
toencourage municipalities to construct sewage works and farmers 
to retire land in the soil-bank program. 

Sanctuaries and Public Ownership.—Sanctuaries—also called 
preserves, reserves and refuges—have been prominent in wildlife 
conservation since the mid-19th century. With the large national 
parks, they have provided the protection and space critically 
needed in America and Africa by the larger predators and grass- 
land-dwelling big game and the freedom from human interference 
needed by nesting birds during the breeding season; in the U.S. 
they also give migratory waterfowl at least partial relief from 
hunting pressure. In the United States, public ownership, which 
usually accompanies the establishment of sanctuaries, facilitates 
the management of wildlife food and cover resources to an extent 
seldom possible on privately owned lands, The reverse often 
applies in Britain and much of Europe. 

Public ownership finds its soundest. manifestations in the de- 
velopment of sanctuaries and in the preservation of wildlife in 
tational parks, though government ownership of forests in Canada 
i the U.S. is responsible for the maintenance of big-game popu- 

ions, 
4, Education and Research.—Teaching about wildlife con- 
“vation varies greatly in different countries, In the United 
States it is augmented by the work of private conservation groups 
Pd by state conservation departments and the federal government. 
a Europe and Asia the subject is largely neglected by educators. 
" Africa, however, growing awareness of the part played by: wild- 
ae E conservation, land use; economics and amenity is being 
Iu in education. programs. Some universities in emergent 
fae of the British commonwealth are arranging university 
oh tl for game conservation. Research in wildlife conserva- 
D ds much the same promise as it does in other fields. of 
in. *. Inventories of game populations are so standardized in 
m pum of the world as to be outside the realm of pates 
relat Many regions inventories of threatened species are sti 
ing vely uncommon. Birds native to islands and mammals rang- 
Evite expanses of grassland appear to be particularly en- 
g iane and Modern Society.—The social uses of wild- 
lid Hm ure study, recreational hunting inci Dee 
ment of ihe, sense) and fishing, photography and simple e 
veloped f Outdoors. Sanctuaries are therefore being rdum ly 
tourists or nature lovers, game preserves and national parks for 
for the sine management areas for hunters and nature oe 
Cultural a entific study of biotic communities. ‘These di eing 
into Such peal separate the wildlife-conservation movemen 
Dlete quos p ponente as bird protection (the goal oe com- 
Alerent n 9f exploitation), game management and fis! eae 
Past divided onflicting interests in such approaches have in A 
Clear wheth the wildlife-conservation movement, and it is m 
Eeto er this tendency will disappear or increase. A 

lo the e ncs of wildlife conservation, while seemingly Ed 
erci Ap and aesthetic aspects, are real. In general, the 
hunting of wild birds and mammals has had disastrous 
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effects; this is the lesson of the passenger pigeon, the Eskimo 
curlew, the American bison and many other species. Commercial 
fishing also has its risks, but while the ruined California sardine 
industry and the depleted North sea fisheries are witness to this, 
the successful restoration of the Pacific halibut fishery demon- 
strates that, with proper controls, fish can be harvested on a 
sustained-yield basis. Vast sums are spent yearly for fishing 
tackle and hunting equipment, camping gear, boats, motors, dogs, 
licences and travel connected with these sports, in addition to the 
uncalculable amounts spent by persons whose sole exploitation 
of wildlife is aesthetic. The capitalization of the wildlife resource 
involves a figure of staggering magnitude. 

Ethical considerations appear to occupy a central position in 
wildlife-conservation thinking, but their development has been 
delayed by the fact that man for so many generations had to fight 
against nature. Although primitive man had a far more important 
stake in wildlife than modern man has, it is virtually certain that 
he had little concept of conserving his game. The disappearance 
of the moa and the mammoth taught no lessons; the disappearance 
of the passenger pigeon did. Convinced of the enormous destruc- 
tive power of man, pioneer conservationists of the early 20th cen- 
tury emphasized the ethical responsibility of their own generation 
to conserve natural resources for posterity. Modern ecologists 
perceive that nature is a series of complex biotic communities of 
which man is an interdependent part; a spokesman for conserva- 
tionists, Aldo Leopold, has argued that the Golden Rule applies 
to the lands and to its animals as well as to man. Modern man 
finds himself responsible for the fate of many products of creation 
and with a conservation tradition and code of conduct less than a 
century old to guide him. (J. J. Hr) 


Il. INTERNATIONAL CO-OPERATION 


As the concept of wildlife preservation gradually spread, par- 
ticularly in the latter part of the 19th century, the necessity for 
international co-operation became increasingly apparent. Not 
only does wildlife know no political boundaries, but efforts to pro- 
tect an animal in one country are futile if a poacher has merely 
to slip over the border into another country to evade punishment. 

1. Conferences on Africa.—This situation became so appar- 
ent in Africa—where many territories ruled by European coun- 
tries adjoined one another and where game reserves and protection 
laws were simultaneously springing into being—that in 1900 the 
plenipotentiaries of the United Kingdom, France, Germany, Italy, 
Spain, Portugal and the Independent State of the Congo signed a 
convention “for the preservation of wild animals, birds and fish in 
Africa.” 

The 1900 convention was never ratified, but it was the fore- 
runner of the International Conference for the Protection of the 
Fauna and Flora of Africa, called by the British government and 
held in London in 1933 under the chairmanship of the earl of 
Onslow, president of the Society for the Preservation of the Fauna 
of the Empire. Its final act was to sign a convention, which was 
duly ratified and which came into force on Jan. 14, 1936. This 
convention was the foundation upon which the preservation of 
wildlife in Africa was thereafter built. Moreover, it provided a 
pattern for protection in Asia and served as a guide wherever laws 
for nature protection were being formulated. Indeed the con- 
vention made special provision for other governments to accede to 
it; even if they had no territory in Africa. 

Before drawing up its convention the conference arrived at four 
principles by which wildlife could be preserved from extermina- 
tion: (1) the creation of protected areas; (2) the regulation of 
the killing and capturing of animals outside these areas; (3) the 
regulation of traffic in trophies; (4) the prohibition of certain 
methods of killing and capturing animals. The articles of the 
convention reflected these principles. Protected areas were di- 
vided into three categories—national parks, strict nature reserves 
and reserves. These were defined so as to indicate the purpose 
of an area and its degree of permanence. 

The convention stressed the importance of making protected 
areas sufficiently large to allow for seasonal migrations of game. 
Buffer zones were recommended around national parks and strict 
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nature reserves. In these zones controlled hunting would be al- 
lowed but the occupier of the land would have no claim to com- 
pensation for damage caused by animals from the protected areas. 
Consultation among governments was insisted upon when pro- 
tected areas ran along national boundaries. 

Animals in need of protection were divided into two classes: 
class A for those animals whose need was of special urgency and 
importance—these might be killed or taken only with special per- 
mission of the highest authority in the land; class B for animals 
requiring a lesser degree of protection, which might be killed or 
taken only under a special—not an ordinary—game licence. An 
annex gave the names of African animals placed in these classes 
and provision was made whereby others might be added in the 
future. The meaning of the term trophy was defined, and rules 
were given for the control of trade in trophies. (The most impor- 
tant trophy in Africa is, of course, ivory). The use of motor ve- 
hicles or aircraft in hunting animals and also the surrounding of 
animals by ring fires were prohibited. Recommendations were 
made for the restriction of various other undesirable methods of 
hunting. 

In a protocol to the 1933 convention provision was made for 
further conferences, and the first of these was held in London 
in 1938. Besides being a stocktaking conference, at which action 
taken and contemplated on the 1933 convention was reported and 
discussed, this conference recommended that a number of new 
animals should be added to classes A and B and that there should 
be exchange of information upon animal diseases, A further con- 
ference was also agreed upon, to be held in 1939, with the object 
of extending to tropical Asia and the western Pacific a regime of 
protection similar to that established for Africa, World War II 
prevented the meeting of that conference. (C. L. Br.) 

2. Western Hemisphere.—In the Americas protection of na- 
ture became a matter of recognized hemisphere policy in 1940 with 
the signing at Washington, D.C., of the Convention on Nature 
Protection and Wild Life Preservation in the American Republics. 
This treaty defined national parks, natural reserves and strict 
wilderness reserves and set forth criteria for their administra- 
tion. It reinforced the treaties between the United States and 
Mexico relating to the protection of migratory birds, and its annex 
listed species that warranted special protection, including the 
woodland caribou, sea otter, manatee, trumpeter swan, California 
condor, whooping crane, Eskimo curlew, Hudsonian godwit, Puerto 
Rican parrot and ivory-billed woodpecker. Although the conven- 
tion has not been used to full advantage, it was instrumental in 
stimulating protective conservation practices in the western hemi- 
sphere. An important result was the convening of the Inter-Ameri- 
can Conference on the Conservation of Renewable Natural 
Resources at Denver, Colo., in 1948. 

International attention was focused effectively on problems of 
protecting migratory birds and mammals through the work of such 
organizations as the International Committee for Bird Preserva- 
tion, founded in 1922, the American Committee for International 
Wild Life Protection and other private bodies, and organizations 
whose activities led to conventions regulating harvesting of whales, 
oil pollution of the sea, protection of the fur seal and the adminis- 
tration of other oceanic resources (see below, Conservation of Sea 
Mammals and Fish). 

3. IUPN.—A major step toward co-ordination of the efforts of 
governments, official agencies and international and local con- 
servation and scientific organizations was achieved at Fontaine- 
bleau, France, in 1948, when after preliminary meetings in the two 
previous years an International Union for the Protection of Na- 
ture (IUPN) was founded by representatives of 33 countries, 
with the encouragement of the United Nations Educational, Scien- 
tific and Cultural organization (UNESCO). (F. M. Pp.) 

4. Africa.—An important step in international co-operation 
for wildlife protection in Africa was taken by the Belgian gov- 
ernment, which summoned the third international conference to 
Bukavu in the Belgian Congo in Oct. 1953. In amending the 
1933 convention the conference added a new class C to protect 

animals which, though not rare everywhere, were locally in need 
of special protection. The definition of trophy was extended to 
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cover all parts of the animal. Other measures agreed UPON wes - 
as follows: There should be stringent control of all arms a 
ammunition and prohibition of the use of standard military ary 
of automatic weapons and of rifles of too small a bore to mi 3 
animal outright. Wounded animals must be followed up; die 
ous wounded animals must be reported. The sale, exchange i 
movement of game meat in quantity should be controlled, The 
control and conservation of wild animals should be vested in 
single, adequately staffed authority in each territory. Names oj 
persons repeatedly convicted under the game laws should be çir. 
culated among territories. 

The conference ended with a “fundamental recommendation" 
which was that another convention should be drawn up to ly 
down the general policy for nature conservation in Africa and t 
include the vegetation, soil, water and all other natural resources, 
It was indeed a long step forward from the few simple scheduls 
of the London conference of 1900. 

In 1960 the IUCN (see below) launched its African special 
project in co-operation with UNESCO, FAO and CCTA (Commis 
sion for Technical Co-operation in Africa South of the Sahara), 
The purpose of this project was to inform public opinion in Afrita, 
through African leaders, of the need for nature conservation bassi 
on ecological knowledge, and to offer help. Stage I of this projet 
was a preliminary visit by the secretary-general of the IUCN to 
west, central and east Africa. Stage II was an international con 
ference at Arusha, Tanganyika. J. K. Nyerere, prime minister, 
gave the conference the “Arusha manifesto," pledging his govem- 
ment to do all in its power to make sure that Africans should con 
tinue to enjoy their inheritance of wild animals. Stage III, which 
started in 1962, was a working team sponsored by IUCN and FAQ 
which would visit African countries to advise on wildlife policies 
and conservation. (CL. Be) 

5. IUCN.—In 1957 IUPN was renamed the International Unita 
for Conservation of Nature and Natural Resources (IUCN). 
Through the union and its commissions on ecology, national parks, 
public information and special committees, scientists and com 
servationists were aided in securing the effective attention 
action of governments to the dangers threatening the natu 
resources of their countries. A survival service was founded t) 
investigate and maintain records of wildlife in danger of exter 
nation and to instigate vigorous protective measures to enu 
their survival. In 1954 and 1955 the union sent Lee M. Talb, 
an American ecologist, to about 30 countries in Africa, the mid ‘ 
east and Asia to ascertain the status of some of the rarest ant? 
on the earth; as a result of his expedition, improved prise 
was given many of these species. Other missions Were sent 
study the lemurs of Madagascar and potential park and b 
areas in Indonesia, Thailand, Burma and Vietnam; special pj 
to determine ways to safeguard African wildlife and the jer 
dinary wild populations of the Galapagos Islands were une 
taken. The union holds frequent international technical m di 
and general assemblies, where authorities from many nations 
confer together. m 

A significant program instigated by a resolution adopted by 


j : " À tiot 
union at its general assembly in Greece in 1958 was the a 
by the Economic and Social council of the UN, per 


proposal to publish a register of the national parks ani 7 to 
reserves of the world. More than 50 nations responce! 
secretary-general's invitation, and Part I of the list was iS? 
the United Nations in 1961; an additional 30 nations Mes B 
sented in Part II issued by the IUCN in 1962. It will be™ 
tained and expanded on a continuing basis. (F. rad Hf 
6. World Wild Life Fund.—In 1961 the World Wir gr 
fund was inaugurated to raise funds annually to be spent i 
servation in any territory where such measures are nee B 
interests of species threatened with extinction. 
to avoid national bias in the organization and in th 
the funds. Chief executive positions were held by represi 
of the smaller and neutral nations and the headquarte* q n 
cated in Switzerland. National branches were organ tet 
pendently in all western countries and in several Fi toV 
tories for the purpose of collecting the money eventus 


senta! 


nt by the international headquarters. A major field in which 

the fund could help was that of education and technical research, 
such as endowment of departments of conservation at universities 
emergent countries, particularly in Africa, (W. S.) 
1, Special Problem of Africa.—An assessment of wildlife 
conservation problems all over the world led the IUCN to the con- 
clusion that the accelerated rate of destruction of wild fauna, 
fora and habitat in Africa—without regard to its value as an 
economic, scientific and cultural resource—was an urgent inter- 
hational conservation problem and that the disappearance of wild- 
life would be a biological and cultural catastrophe. Wildlife, at 
the time of transition from colonial to self-government, was 
Africa’s most neglected but potentially most valuable renewable 
natural asset. 

The problem is twofold: first, conservation of the national parks 
and faunal reserves; and second, the management of wildlife stocks 
on lands outside the existing parks and reserves, especially on those 
lands not suited to agriculture. The great national parks and 
faunal reserves are important; not only do they have national 
value to their respective countries but also they are part of the 
cultural heritage of civilized men everywhere. As living museums 
of natural history the African national parks, in particular, stood 
to be the most spectacular areas of their kind—priceless examples 
without comparison on any other continent. 

Fora million years certain parts of Africa have been producing 
wild animals at rates that compare favourably with good present- 
tay domestic livestock production, and this without destruction 
of the pasturage or soil resources, This phenomenon is worthy of 
continued study. Research on livestock breeding, meat production 
and even grassland management is accepted and encouraged; com- 
parable research on wildlife populations and their habitats is 
Wgently needed. The economic use of the ungulate fauna (hooved 
animals) outside the parks has been little considered in Africa. 
Ithas apparently been assumed that modern systems of economic 
Production require the disappearance of wildlife or else disre- 
gard its presence. Yet, large-mammal populations, scientifically 
managed and harvested as a renewable resource, may yield protein 
foods in areas where livestock production has proved to be diffi- 
tult or hazardous, and over parts of the African continent these 
populations offer more efficient and productive results than can be 
achieved with livestock. The management of wild lands for pro- 
duction of natural crops and the economics of such land use have 
een demonstrated in several parts of the world less well endowed 
than Africa, and demonstration projects have been put in motion 
M parts of Africa. 

se erologist especially questions the advisability of disturbing 
m AS visu and animal communities on lands marginal and sub- 
E. for agriculture. Such areas tend to deteriorate rapidly 
these Ia reas of domestic animals or under cultivation. On 
Poss nds, where conventional agriculture is uneconomic or 1m- 
(HN on a long-term basis, there is a need to recognize wild- 

an important nutritional resource. i 

TEM are indications that in some areas more protein food 
E. E harvested through scientific management of native p: 
ife De by ranching cattle or sheep. In still other areas v ; 
m Miei bute to total meat production, uer e 
ftonomi y livestock. The ungulate fauna of Africa is a valua 

m € resource, particularly in areas where human populations 

e short of meat, 
asec erhational co-operation in the protection of birds and 

‘ee below, Bird Protection and Plant cee di» 
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n IIl. GAME MANAGEMENT 
ami 


Ment n e bird or mammal pursued for sport. Game erg 
In dan, * art of making land produce wild game in sufficien 
ife or es to permit harvest for recreational use. With seq 
id his OW and arrow man accomplishes the harvest, much as 
at may paccessors—then for survival, now for sport. Species 
ind m taken are defined by law in all developed countries, 
durin 'ods of closed season are established to provide protection 

€ reproductive period. The open season may be limited 
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toa few days or few weeks in any one year. Defining these seasons 
each year is one of the functions of game management. 

Hunting regulations are based on the findings of game biologists, 
who are trained in the earth sciences to understand soil fertility 
and its influence upon nutritive quality of wild animal foods; in 
botany and forestry and the means for altering the species com- 
position of farm, forest and marsh; in physiology, ecology and 
animal behaviour, to detect the subtleties of population changes 
and their influence upon reproduction; and in statistics and public 
relations in order to interpret their findings for administrators and 
the public. Game managers are also concerned with species no 
longer hunted, such as the whooping crane and Hawaiian goose, 
and many governmental game departments do intensive work with 
species not remaining in shootable numbers in their areas. 

1. Kinds of Game.—Game species are classified arbitrarily in 
several ways, such as migratory and resident, or, as below, by 
their habitats. 

Upland or Farm Game.—This includes such animals as squirrels, 
rabbits, quail, partridges and pheasants (also called small game), 
species that thrive in association with man, feed on waste grains 
and weed seeds and have small space requirements and low mo- 
bility. Effective management consists of providing the right com- 
bination of foods, water and cover, or low, dense shrubbery in 
which protection can be had from sun, wind, snow or pursuit by 
predators. Wildlife managers effect increases in these species by 
diagnosing the requirement that is in short supply locally and 
supplying it through inducements to farmers, by planting shelter 
belts of trees and shrubs along highways and field borders, by > 
leaving waste grain from the harvest or by digging farm ponds for 
water in times of drought. 

Forest Game.—Deer, bear, turkey and grouse live in forested 
habitats even when these are interspersed with farms and dwellings. 
"They feed heavily upon mast—acorns, nuts and fruits—and search 
the forest floor for mushrooms, insects and other small animal life. 
Forest management practices include selective cutting and thinning 
to make openings in the leaf canopy, which permits more light to 
penetrate to the forest floor and induces sprouting of shrubs, Deer 
seek these growing tips because they are high in nutritive value. 

Wilderness Game.—Also known as big game, this group includes 
species that require much space and are highly mobile (elk, car- 
ibou, etc.). Although they avoid human settlement they seek 
agricultural crops when natural foods are in short supply, and 
game managers may be required to help farmers resist their 
depredations. 

Migratory Game.—This term is used for the waterfowl—ducks, 
geese and swans—as well as the shore birds, most of which breed 
far north of their wintering grounds and hence are hunted along 
their migratory paths. Control of the migratory bird harvest 
through international agreements—on regulation of open seasons, 
hours during which hunting is permitted and numbers allowable in 
the hunter’s daily bag—is of extreme importance. Agreement 
among Canada, the United States and Mexico, based on the Migra- 
tory Bird Treaty act of 1918, provided this control in North Amer- 
ica. In Europe each country makes its own regulations with little 
co-ordination among those sharing the waterfowl of one migratory 
path. (See below, Bird Protection.) j j 

2. Game Production.—As Charles Darwin observed, animals 
tend to multiply in geometric proportion; if there were no natural 
controls limiting their increase, the world would soon be overrun 
by quail and rabbits. Game managers attempt to discover the fac- 
tors that limit the increase of a particular species in a given area, 
usually by diagnosing deficiencies in foods (diversity, nutritive 
quality and seasonal abundance), cover for nesting, roosting and 
escape, and availability of water. Frequently deficiencies are very 
specific and easily remedied; e.g., brush piles alone usually will lead 
to a great increase in the number of cottontail rabbits in agri- 
cultural areas where food is abundant, and rain water caught and 
stored in underground tanks will enable thousands of quail to 
live through months of drought in California and Hawaii. Aug- 
menting the wild game crop by release of pen-reared stock is com- 
mon practice in Europe but has declined in the United. States 
because such stock by its very success in captivity has been se- 
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lected for tameness; it neither survives well nor reproduces well 
in the wild. 

The human population explosion has led to great competition 
for space and also to demands for increased agricultural produc- 
tion. The satisfaction of these needs not only causes a reduction in 
size of the areas where game is produced but also limits the number 
of such areas available to hunters, Broadcast chemical sprays for 
insect control are another serious threat to wildlife, causing mor- 
tality both directly and indirectly by decreasing the food supplies. 
Conversely, introductions of game where no effective predators 
exist have caused great damage through overpopulation. This 
is illustrated by the case of the red deer introduced into New 
Zealand; in mountainous areas that are too difficult to reach for 
adequate harvest by hunters the deer destroy so much vegetation 
that erosion and vast land slips result. The European rabbit in 
Australia provides another familiar example; after 70 years of 
effort to get it established, it finally overran and denuded the 
countryside, converting immense areas of pasture land into semi- 
desert. Not until the 1950s was it brought under control by means 
of myxomatosis, an insect-borne virus disease that does not spread 
to other animals. 

3. Game Harvest.—In Canada and many regions of the west- 
ern United States much public land is open to hunting. Elsewhere 
in the United States, hunting is by permission of the landowner, 
and exclusive shooting rights are frequently leased for the year by 
groups of sportsmen. Many ranchers charge a daily fee for deer 
or pronghorn hunting on their lands. 

In Denmark and Finland farms are leased by organized groups 
of hunters who participate in game management practices. In 
Great Britain most shooting is let by estate owners to sporting 
tenants, or done by the owners and guests, free hunting being avail- 
able only along the foreshore of the sea, for waterfowl. 

In the United States there is a growing trend toward purchase or 
lease of tracts for management by state and federal game depart- 
ments. These tracts, known as public shooting grounds, are avail- 
able to hunters either on a first-come, first-served basis or by 
reservation. Part of each area is used for shooting and part is 
held as inviolate sanctuary; a large proportion of the geese of 
North America now stop at a series of managed areas during 
their autumn migration, and at one such area in southern Illinois 
as many as 30,000 Canada geese are shot in one season. 

4. Research.—Game-management research is necessitated by 
the rapidity of environmental change as human populations grow. 
As the proportion of land covered with concrete—because of urban 
expansion, construction of airports, highways, etc.—continues to 
rise, management of the remainder increases in importance. Cer- 
tain principles, such as the territorial requirements of each species, 
the carrying capacity of the land, the population turnover and 
age ratios of different species, emerge as research into the habits 
and needs of game struggles to keep up with environmental 
change. 

Territorial Requirements.—These differ greatly among game 
species. Adult bears tend to be solitary; peccary bands and quail 
coveys in winter tolerate members of their own group but repel 
others; most deer, pheasants, grouse and pronghorn gather in great 
numbers in winter despite local shortages in food supply, but with 
the onset of the breeding season their expanded space requirements 
cause unrest and fighting. Spacing out is maintained in most spe- 
cies by means of scent posts, song and other threats without resort 
to actual conflict. Thus, many game birds and mammals exert 
automatic control over their own densities. Species lacking these 
mechanisms of population control and tolerant of crowding (such 
as deer) may overpopulate their range and destroy their food sup- 
ply until starvation occurs. With deer this is especially true since 
man has extirpated the effective predators from most of their 
range. Man must now assume responsibility for the predator's 
function by providing adequate hunting harvest. 

Polygamous Species.—Such species as pheasants and deer can- 
not be overharvested by hunting as long as only males are shot. 
Despite long open seasons, cock pheasants are never too scarce to 
fertilize all hens. Deer populations cannot be kept within bounds 

unless does as well as bucks are shot. 
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Carrying Capacity.—The capacity of any game range: 
when a species becomes so numerous as to destroy oy 
vigour its food plants. Ranges overbrowsed by deer m 
5 to 15 years to recover; lichen ranges overbrowsed 
required 20 years. Game managers are constantly coi 
refinements in measuring carrying capacity and wil 
early detection of overpopulation. 

Population Turnover.—The rate at which a species 
self annually is controlled by intensity of harvest and 
ural reproductive rate. The higher the percentage oi 
healthier the population. In short-lived species such 
rabbits, 85% live through only one reproductive s 
shot, they will die of other causes before the year 
liberal hunting is allowable and 50% of the autumn 
can be harvested each year without hazard to the br 
In long-lived species with slower rates of population ti 
as deer, about 25% can be safely harvested each year, 

Age Ratios.—These provide an indication of populati 
where numbers cannot be readily counted, as among 
and quail. Birds trapped for banding or game examinei 
bags provide information on age ratios that makes i 
measure the season's reproductive success and rate of p 
recruitment, and to estimate the allowable harvest. 
the basis for many hunting regulations and give insigh 
of breeding failure. D 

Stress.—Stress, the term for a group of physiological 
induced by crowding, is a common and subtle force li 
lations. In southern Missouri, when a flood during 
season of swamp rabbits caused crowding on the ai 
above water, two of every three females resorbed their! 
gave birth to no young. When snowshoe hares in M 
came crowded at the peak of their cyclic abundanc 
dead in midwinter, seemingly without cause. a 
through hunting prevents crowding and stress. 

5. Legislation.—In the United States laws regula! 
of resident game are established by each state. Wildlife 
ment is accomplished largely by the state conserva 
ments as a result of the Federal Aid to Wild Life Res 
of congress, 1937, commonly known as the Pittman-Ri 
under which an 11% excise tax is levied on sporting ai 
munition. States must provide matching funds eq 
Similar procedures are followed in countries that have fi 
Soviet influence. In parts of Europe game managem 
search remain privately exercised functions, either by 
or voluntary organizations deriving no financial aid tid 


IV. BIRD PROTECTION 


Bird protection has taken shape gradually from aW 
motives, These have included anxiety to keep up or mers 
bers of birds valued for food or sport and birds believe 
ficial to agriculture. Sentiment in favour of songbirds, 
generally, and dislike of cruel practices in killing oF 
birds have also become important since the middle 
century, Only in modern times has any general ¥ 
emerged. Bird protection is best regarded as that pa 
conservation aiming primarily to protect bird life 
methods, although secondarily providing background pl 
many other animals:and plants. 1 


A. LEGISLATION AND INTERNATIONAL AGREE 


Among early instances of bird protection were St. 
successful efforts, about A.D. 680, to establish a tra 
disturbing birds, especially eider ducks, on the Farnt 
Northumberland, and Kublai Khan's closed seasons 7. 
the 13th century. In 1534, in England under Henry, 
was passed “to avoide destruction of wilde-fowle” whi 
the eggs of herons, spoonbills, cranes, bitterns an! 
did not protect the birds themselves even in the 
son. 

1. Continental Europe.—In Germany Lippe-Det™ 
a Bird Protection decree in 1777, Saxe-Coburg in 1809 
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(Left) Polar bear: Arctic; (centre) American bald eagle: North America; 
(right) giant tortoise: Galápagos Islands 


ENDANGERED SPECIES 


Since the turn of the century at 
least 20 animal species have been 
destroyed by man. The American 
bison (below), once decimated by 
wholesale slaughter, now survives 
only in protected herds on pre- 
serves. The other animals on this 
plate currently face extinction 


(Above) Timber wolf America; (right) giant 
panda: Asia; (below) p opopotamus: Africa 
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North America; (centre) Cape 
iso Australia; (right) almost extinct by 1900, 
ned DOW number several thousand, thanks to 

efforts of pioneer U.S. conservationists 
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Rounding up and counting bison from a helicopter in a wildlife 
refuge in Oklahoma 
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U.S. Conservation officers res- 
cue deer caught in floodwaters 
in Florida: (above) officers 
chase deer in swamp boat; 
(right) blindfolded deer, 
lashed to helicopter pontoons, 
are flown to dry land; (left) 
deer awaiting final trip to dry 
wilderness terrain; (below) re- 
leased deer in new habitat 


Stocking lakes with trout fingerlings in Colorado: 4,000,0 
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1937, the latter forbidding the killing of named species useful to 
A culture and the taking of their eggs. In 1857 the Netherlands 
sed a hunting law giving special protection to lapwings and 

nihtingales and prohibiting egg collecting, except of certain eggs 
forthe table. Most continental European countries developed vo- 
luminous but largely ineffective legislation from then on. In Ger- 
mny the position was chaotic. In 1890, 55 pages of the laws of 
Austria dealt specifically with bird protection. Swiss laws were 
advanced and stringent, including prohibitions of birdcatching and 
sle of importations. and requirements for children to be taught 
bird protection in schools. Hungary took a leading part in 19th- 
tentury bird-protection development and in 1894 a Hungarian 
ventral office for ornithology and a body of field police were cre- 


ated. 

2, United States.—In the United States Massachusetts led the 
way in 1818 with a closed season for American robins. In 1846 
Rhode Island prohibited spring shooting of waterfowl. In 1870 
California established at Lake Merrit, Oakland, the first state 
wildlife refuge protecting great numbers of wintering ducks. In 
1875 Arkansas prohibited killing wild birds for sale as food, and 
in 1878 Iowa imposed the first bag limit (25 prairie chickens per 
dy). In 1885 the U.S. department of agriculture: established a 
division of economic ornithology and mammalogy which grew into 
the later biological survey and then into the U.S. fish and wild- 
life service. In Oct. 1884 the American Ornithologists’ union 
formed a committee “for the protection of North American birds 
and their eggs against wanton and indiscriminate destruction.” 
The committee’s model law of 1886 for the protection of nongame 
birds was adopted that year by New York and Pennsylvania, and 
many other states followed. 

Tn 1900 was passed the Lacey act, the first comprehensive fed- 
tl law for bird protection, followed quickly by both voluntary 
and federal wildfowl refuges (Pelican Island, Fla., 1903) and by 
the incorporation in 1905 of the National Association of Audubon 
Societies (National Audubon society, 1940). In 1916 the Con- 
Yention for the Protection of Migratory Birds in the United States 
md Canada provided a firm foundation for bird protection 
throughout North America, except for Mexico which adhered by 
Sparate treaty in 1937. 

3, Great Britain.—In Great Britain modern bird-protection 
lgislation dates from the Act for the Preservation of Sea Birds, 
1869. This was secured through a movement promoted by the 
Vicar of Bridlington in Yorkshire and was prompted by slaughter 
o birds on Flamborough cliffs, where one man in one year 
m 4,000 kittiwakes, The 1869 act was judged a success in sav- 
i reeding colonies from extinction and was followed in 1872 by 
Bo er protecting some 80 additional species during the breeding 
n "ea 1876 a closed season (Jan. 15 to July 10) was imposed 
Bey owl, Subsequent acts extended protection to eggs and 
kin vd to create bird sanctuaries (1896). In 1954 all previous 
temi n Was superseded by the Protection of Birds act, giving 
id ae legal protection throughout Great Britain to all wild birds 
b. eh and eggs with certain exceptions (principally in En 
Penalties irds to be shot or taken as game, or as pests). im 
Coulda vas made available for offenses on sanctuaries (whic! 
ilie, PS closed to public access) and in respect of rare aaah 

Re r eni purposes and for falconry were aut esed 

i British lestructive aids to killing or taking were prohibite ^ 
tluge wa Commonwealth.—The first Canadian wildfow 
itroduce 8 fstablished in 1887. Most of the Canadian P Ross 
38, follow; legislation for the protection of wild birds about 1895- 

g several other British territories led by Queensland 


E 


1 lollowin, 


ind. 3 
jg; ih Guiana (1877), New Zealand (1880), Hong Kong 
En India (1887). In Canada bird protection since 1917 
ig the Boevemed by the Migratory Birds Convention act follow- 
day ygstvention with the U.S. Tt is administered by the Cana: 
Uthoritie, ife service, created in 1947, with the help of provincial 
Merged. _In several commonwealth territories bird protection 
Pr Ceti with that of mammals and reptiles (e.g, in the Fauna 
ee of 1950 in Western Australia). z 
ffi ational Measures.—Except in North America, re- 
orts toward international bird protection have been only 
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partially successful. These efforts began in 1868 with an appeal 
from the General Assembly of German Farmers to the Austrian 
and Hungarian governments to join in a convention for the pro- 
tection of birds useful to agriculture and forestry. In 1869 the 
Italian, French and Swiss governments indicated their support, 
and in 1875 an Austro-Hungarian agreement with Italy was signed. 

Eventually, in 1902, an International Convention for the Pro- 
tection of Birds Useful to Agriculture was concluded by Austria- 
Hungary, Germany, France, Spain and several smaller European 
countries (Great Britain and Italy not taking part). Only France, 
Hungary, Belgium, Sweden and the Netherlands ratified it. A sub- 
sequent convention was provisionally adopted in 1950 at Paris and 
has been ratified by a few countries. The International Coun- 
cil for Bird Preservation (I.C.B.P. or, in French, C.I.P.O.), or- 
ganized in London in 1922, has promoted much useful action, 
including the International Convention for the Prevention of the 
Pollution of the Sea by Oil, concluded in London in May 1954. 
The committee also, by arrangement with the International Union 
for Conservation of Nature and Natural Resources, watches over 
species of birds listed as in danger of extinction. The Interna- 
tional Wildfowl Research bureau at Le Sambac in the Camargue, 
France, under the auspices of the I.C.B.P., serves as a clearing 
bouse for information and advice on wildfowl research and con- 
servation. 

6. Modern Trends.—In summary, the following trends in the 
protection of birds may be observed: (1) to codify the law, making 
it simpler and more easily understandable; (2) to co-ordinate dif- 
ferent objectives, utilitarian, sporting, aesthetic and humanitarian, 
giving increasing weight to conservation and scientific factors; 
(3) to promote education, especially in schools, and public infor- 
mation about the law and the broad objects of bird protection; (4) 
to strengthen enforcement, where necessary by means of special- 
ized officers such as rangers or field police; (5) to make specific 
and flexible exceptions to meet the needs of scientific research, 
museums, etc., and generally to prohibit disturbance without any 
valid purpose; (6) to prevent undue shooting pressure by such 
means as adjustment of closed seasons and by limits; (7) to pro- 
hibit killing or taking by cruel or unduly destructive means, and 
to suppress illegitimate or commercial exploitation of bird life 
such as plumage hunting or birdcatching for the cage or collecting 
eggs or stuffed birds as a hobby or for ornaments; (8) to co-ordi- 
nate international action, for example by prohibiting import into 
advanced countries of birds needing protection in their areas of 
origin; (9) to rely increasingly on scientific investigation and con- 
servation—for example, by provision of refuges and reserves or 
sanctuaries and by encouragement or provision of suitable food 


and shelter. 
B. CHOICE AND MANAGEMENT OF REFUGES 


Refuges may be selected for many different purposes. Some 
offer security from persecution or disturbance to scarce, vulnerable 
or shy species while breeding, while at halting places during migra- 
tion or in winter quarters. (Breeding colonies of aquatic birds, 
or areas where waterfowl flock during the open season are promi- 
nent instances.) Other reserves are designed to preserve or recre- 
ate habitats threatened by reclamation, such as marshes, fens or 
tall native forest. In some cases such habitats are artificially 
provided by tree planting or by excavating pools, for example, in 
areas where they were previously absent. Some are managed ex- 
perimentally for scientific research or to devise improved conser- 
vation techniques. Others are show places where human visitors 
can watch this wildlife at close quarters (as at the Hawk Mountain 
sanctuary in Pennsylvania, where thousands of hawks and eagles 
can be seen on migration), or where ornithologists, bird photog- 
raphers, makers of sound recordings and others can satisfy their 
requirements. Others are kept as free as possible from all intru- 
sion. The underlying principle is, as far as practicable, to combine 
the conservation of the birds with the enjoyment of sightseers and 
with meeting the needs of specialists or photographers, but where 
bird conservation would suffer from even limited disturbance, the 
birds’ welfare must come first. In some cases, for example in the 
royal parks of London, bird sanctuaries are set aside to provide 
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small areas of quiet cover or quiet water for ordinary birds in 
heavily populated metropolitan districts. 

Modern management aims to measure the pressures bearing 
most heavily on protected birds and to relieve excessive pressures 
by suitable adjustments. For example, access may be prohibited 
or limited to conducted parties at certain times (e.g., in the breed- 
ing season), or to certain zones, or to observation posts from which 
the birds can be seen without being disturbed, as at the Wildfowl 
trust refuge at the New Grounds, Slimbridge, Eng. 

The number of sites classed as bird refuges is often large— 
Switzerland alone has more than 100—but generalizations on the 
distribution and value of bird refuges in the various countries 
would be seriously misleading. The great majority are, however, 
in North America and in northwest Europe. While many are main- 
tained by bird protection societies, others are operated by central 
and local governments and a wide variety of other agencies. 

1. Predators and Pests.—Several early bird sanctuaries al- 
lowed pests to multiply, but it has become generally recognized 
that where this would happen control, especially of crows, rats and 
foxes, is essential. The need, however, usually arises only where 
the fauna has already suffered, from unwise human interference. 
The ideal of nonintervention is successfully practised in many 
refuges, where this is not the case, in the United States and else- 
where. In principle, modern bird protection policies call for pro- 
tection of all species at all times except insofar as control or 
“cropping” of certain populations by explicit means and at certain 
seasons is shown to be justified. Labeling of any species perma- 
nently as “harmful” or “beneficial” is not scientifically favoured. 

2. Feeding.—Excessive pressure on food is sometimes relieved, 
especially in the United States, by artificial feeding, by aerial or 
other planting of suitable wild foods (e.g., wild rice), or by crops 
(e.g., cereals) deliberately left in the fields to be eaten by water- 
fowl. Jack Miner's pioneer waterfowl refuge at Kingsville, Ont. 

(1907), showed how much could be achieved in this way. The 
U.S. fish and wildlife service and other U.S. organizations devel- 
oped by experiment various successful means of artificially ex- 
panding or supplementing the food resources which determine 
the carrying capacity of refuges in terms of bird populations. 
Bird tables and feeding devices are widely used in Europe and 
North America for similar purposes. In order to ensure that the 
Hawaiian goose is kept in existence, parts of the stock are being 
reared in captivity, about one-half of the world population in the 
early 1960s being so maintained by the Wildfowl trust at Slim- 
bridge and elsewhere in England by arrangement with the Hawaiian 
authorities. 

3. Provision of Breeding Sites.—Shortage of breeding sites 
is a limiting factor for many species and progress is being made by 
research and experiments in increasing the numbers and enlarging 
the range of certain species, In North America the wood duck 
has taken readily to artificial nest boxes on posts in standing water, 
where the ducks and eggs are relatively immune to predation by 
raccoons and other mammals. Experiments with hole-nesting 
birds have been carried out in Germany, the U.S.S.R., England 
and elsewhere on titmice, pied flycatchers and other species, with, 
in several cases, striking success. At Patuxent Research refuge, 
Md., the U.S. fish and wildlife service has induced wintering Can- 
ada geese to stay to breed far south of the normal breeding range 
by providing suitable artificial islets and by meeting other habitat 
requirements. Nesting boxes are among the most generally effec- 
tive and attractive devices for practical bird protection, but faults 
in design, siting or construction often cause failures. 

4. Other Practical Assistance. —-Among other practical 
methods of bird protection mention must be made of provision 
of perches on lighthouses and floodlighting of the structure to pre- 
vent heavy casualties in poor visibility. First-aid measures are 
applied where aquatic birds are exposed to oil pollution or at times 
when onset of cold weather leads to heavy mortality of insectivo- 
rous or other delicate species in winter quarters or on passage. Air- 
craft, including helicopters, are used in such situations for dropping 
food supplies or even for ferrying numbed and exhausted birds to 

warmer climates; e.g., swallows have been so carried across the 
Alps. Icebreaking on frozen waters is also undertaken. 
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5. Education and Information.—Apart from Such practi 
measures to assist particular bird populations, much can e 
more generally to educate and inform people of all ages of the ne 
portance of bird protection and the means of encouraging birdie 
or of avoiding actions injurious to it. For example, the Massaa 
setts Audubon society (founded 1896) conducts special me 
conservation and natural science, reaching regularly about 13th 
boys and girls in the state grade schools, and operates five alij] 
history day camps and one resident camp for boys and girls, The 
National Audubon society of the U.S. provides extensive and [3 
cellent services and literature for schools, giving practical po 
grams and instructions. Bird day is observed in schools in may 
states. In Hungary a Bird and Tree day was established in 1%%, 
but in most European countries teaching in schools is not p 
eral. There are, however, active conservation societies at oj, 
such as the Royal Society for the Protection of Birds in Grat 
Britain (founded 1889). In Great Britain and certain olli 
countries, television and broadcasting services concern then 
selves with bird-protection matters on a large scale and at a high 
standard, and nature films also help in educating and informing 
the public, 

6. Control of Undesirable Human Interference.—Sycces 
in bird protection calls for effective control of undesirable humin 
interference. For this purpose it is necessary to know what isu» 
desirable, and accordingly to have adequate provision for scientie 
research and for consultation regarding its practical application 
among the interests concerned. Experience shows that unl 
these two needs are satisfactorily met legislatures cannot agree {0 
adopt, nor can governments enforce, reasonable measures of bil 
protection, In Great Britain they are in principle covered y 
statutory wild birds advisory committees to advise the secreris 
of state (for Scotland, and for England and Wales respectively] 
and by the official nature conservancy and other agencies, whid 
are represented on these committees and are responsible for pre 
viding them with a scientific basis for recommendations, and fi 
advising on repercussions on agriculture, fisheries, sport and $ 
forth. The U.S. fish and wildlife service and the Canadian wit 
life service fill similar roles in the United States and Canada, Mt 
important problem is to ensure that sectional interests do not pt 
sue conflicting private control policies of their own—for exami 
regarding predators—often in defiance of the law. The proble 
however, is not only one of law enforcement. Both in the Uni 
States, at the Aransas refuge for whooping cranes, and in Europ 
at the Knechtsand molting area for shelducks, problems ani 
over threatened destruction of important and vulnerable bird por 
ulations by air force bombing ranges, In these instant j 
factory settlements were negotiated, but there is constant [ 
of major engineering and development projects nullifying, a 
protection policies. Protection against cruelty or persto, 
part of a wider problem on which public opinion in many M à 
is still backward, and it is often difficult to enforce the ban á 
legal methods of killing or taking in remote places, and T 
on private land. (EMN 


V. CONSERVATION OF SEA MAMMALS AND rs 


internation 
The seas, apart from narrow coastal zones, are ! nte i 


and the principle of the freedom of the high seas 1S °°, as 
lished; hence conservation measures affecting high-seas al, 0 
are usually subject to international agreement. In gt oit 
servation problems increase in relation to the number ° M 
ments involved and are least when the interests of on aet 
country are at stake, as in many coastal and inlan 


à ou 
The basic principles of conservation are similar in b0 dy y? 
and pelagic fisheries, and this article therefore deals ee "Ta 
the more important international conservation measures 
ganizations. : 

1. Whales.—Whales are particularly vulnerable 
exploitation because of their slow reproductive rates. , si 
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being depleted, restrictions were introduced and a number of inter- 
rational agreements were concluded. The 1931 convention was 
faloved by the agreements of 1937 and 1938, while in 1929 the 
Bureau of International Whaling Statistics had been established. 

After World War II the machinery for regulation was greatly 
improved by the signing in 1946 of an International Convention 
jor the Regulation of Whaling by 15 contracting governments. 
The convention set up the International Whaling commission 
(LW.C.), which has scientific and technical committees to discuss 
and report on relevant biological research and advise on conserva- 
tion measures and procedures. Research is undertaken by some 
ofthe member governments. The LW.C. is empowered to fix an 
verall limit to the antarctic pelagic catch of baleen whales, which 
in 1959-60 comprised 80% of the total world catch of baleen 
whales. Competition resulting from increased catching capacity 
quickly brought the industry to the limit of economic operations. 

This convention also regulates pelagic whaling in areas other 
than the antarctic and shore whaling operations. Chile and Peru, 
which have whaling industries, are not signatories but, with Ecua- 
dor, are member governments of the Permanent Commission for 
the Exploitation and Conservation of the Maritime Resources of 
the South Pacific (C.P.E.C.R.M.P.S.), which is concerned with 
whale conservation among other things. 

Since 1960 prospects have dimmed for arriving at agreement 
over protection of the blue and humpback whales. The Sande- 
fjord, Norway, meeting of the I.W.C. in June 1964 failed to reach 
the required unanimity regarding catch quotas, as did the special 
meeting held in London, May 3-6, 1965, convened because of the 
mounting dissatisfaction with the Sandefjord meeting. In spite 
of measures’ recommended by the world’s scientists for the judi- 
cious harvesting and maintenance of whale stocks, the extinction 
of the giant whales is well underway (if not accomplished) and 
with the passing of these leviathans a large piece of the whaling 
industry dies, ironically but justly enough. 

2, Seals—Seals breed on land and in this respect are more 
vulnerable to hunters than whales, but their more rapid reproduc- 
tion means a quicker build-up of depleted stocks. The history 
of the northern fur seal, hunted for its fur, provides a classic ex- 
imple of sound conservation practice. The rise of indiscriminate 
pelagic fur sealing by U.S., Canadian and Japanese nationals in 
the 1880s caused serious depletion of the fur-seal herds in the 
North Pacific, but it was not until 1911, after prolonged nego- 
Bons that a convention signed by Great Britain, the United 
im Russia and Japan prohibited pelagic sealing and opened 

e Way to rational management. The United States, Japan and 
ide th each undertook to manage its respective herds and to di- 
i e proceeds of the sale of skins among all four governments. 
eas on the Pribilof Islands has included the protection 
Mui and the restriction of killing to'surplus three- and four- 
‘inde males. The annual kill is determined by population 
isin " and there is no commercial competition since killing 
tom i hands of a single contractor. In 1941 Japan withdrew 
achieve d. convention, claiming that the objectives had been 
Were Š and that the seal herds had become so large that they 
aak Japanese coastal fisheries: In 1952 an interim 
t new Kor 9n co-operative research was negotiated and in 1957 
Pur Se Mane on the Conservation of the North Pacific 
research o Was signed, setting up a commission that co-ordinates 
source, the seal populations and their effect on other marine 
Parti Southern fur seals are also recovering under complete or 
18th eee from the effects of indiscriminate sealing in nr 

tica EAA centuries, and there are small industries 1n cem 
also of Jo South America. Conservation of the elephant is 
has been ng standing, Exploitation of the herd at South Georgia 
ing a; Tegulated since 1910, and it supports a thriving industry, 

n annual quota of adult males. ‘ 
north there was for many years a joint Norweglan- 
sealing commission with consultative status. In 1958 
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and ringed seals and polar bears. It includes provision for fixing 
open seasons and prohibiting certain methods of catching, and a 
commission was established to recommend measures relating to 
co-ordination of research and regulation of sealing. In the north- 
west Atlantic where Canada and Norway exploit the stocks the 
only control is an informal agreement relating to the starting dates 
for taking young seals. (See also SEALING.) 

3. Other Sea Mammals.—In addition to whales and seals, both 
of which are exploited commercially on a large scale, there are 
the sea otter of the North Pacific, still increasing in numbers after 
complete protection since 1911; the polar bear, now partially or 
completely protected in most parts of its range; and the manatee 
and dugong, which also receive some protection in most areas they 
inhabit. The International Union for the Conservation of Nature 
a Natural Resources watches the status of these and other ani- 
mals, 

4. Salt-Water Fish.—For biological reasons fish stocks are less 
easily depleted than mammal populations, hence conservation 
measures rarely include the prohibition of fishing. More usual 
measures include fixed annual catch quotas, closed seasons, sanc- 
tuary areas (frequented by immatures), mesh size regulations (to 
allow escape of small fish), minimum sizes of fish to be landed, 
and prohibition of gear considered destructive. 

The aim of conservation of exploited stocks, which are usually 
the only ones needing conservation, is to attain the maximum sus- 
tainable yield and at the same time to keep the catch per unit 
effort (e;g., the catch per hour’s trawling) as high as possible so 
as to minimize the cost of fishing. It has been shown for a number 
of fish stocks that by introducing regulatory measures such as 
the selection of a suitable mesh size, and reducing the over-all fish- 
ing effort, it is possible to increase the annual yield) These meas- 
ures depend on intensive and continuing research on the various 
stocks of fish, for the solutions to conservation problems vary 
according to the type of fishery and the resource exploited. 

Atlantic Ocean —It was formerly thought that fish resources 
were inexhaustible, but with the improvements in fishing tech- 
niques and enlargement of markets it became apparent toward 
the end of the 19th century that certain fish stocks were declining 
and that conservation measures should be introduced. Following 
conferences in 1899 and 1901, the International Council for the 
Exploration of the Sea (LC.E.S.) was founded in 1902. This 
organization, an intergovernmental body with the function of co- 
ordinating and advising on research in the northeast Atlantic, has 
committees on special topics and on different areas, and the results 
of investigations are discussed at its meetings. Statistics and scien- 
tific results are published. 

In the 1930s an intensification of fishing and decreased catches 
lent urgency to the efforts to reach agreement on conservation 
measures, and conventions were signed in 1929, 1932 and 1937. 
The last, the most important and comprehensive, was signed by 
ten countries but for various reasons was not ratified by all the 
signatory governments. An International Fisheries convention, 
negotiated and signed by 12 countries in 1946, became effective 
in 1954. It was concerned with mesh sizes and minimum sizes at 
which a number of species of fish may be legally landed. A per- 
manent commission (P.C.LF. .C.) was set up to advise on extend- 
ing or altering the provisions of the convention after consultation 
with LC.E.S. In 1959 a new agreement, the North-East Atlantic 
Fisheries convention, signed by 14 governments, replaced the 1946 
convention. It covers a larger area, including the Barents sea, and 
is more far-reaching in its provisions. The resultant North-East 
Atlantic International Fisheries commission, which planned to 
establish three regional committees, may consider any conserva- 
tion measures for any species of fish, and provision is made for 
international inspection. , 

The long-established and productive Bank fisheries of the north- 
west Atlantic are fished by many European and North American 
countries. When it was recognized that conservation might be 
necessary the International Northwest Atlantic Fisheries conven- 
tion was signed in 1949 and the 11 member countries set up a 
commission (L.C.N.A.F.) with a small scientific staff. Subareas 
roughly corresponding to separate fish stocks were defined, and 
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panels were formed to co-ordinate research and recommend con- 
servation measures for each area. - Research is carried out by mem- 
ber governments and the commission has a co-ordinating role, but 
can undertake research if necessary. 

These two North Atlantic organizations are concerned mainly 
with groundfish such as cod, haddock, redfish and plaice. 

Mediterranean Sea.—A Commission for the Scientific Explora- 
tion of the Mediterranean Sea (C.I.E.S.M.M.), set up in 1919, is 
not directly concerned with fishery problems. The General Fish- 
eries Council for the Mediterranean ( GFCM), sponsored by the 
Food and Agriculture organization of the United Nations (FAO), 
has 11 member countries and dates from 1949; it functions as an 
advisory body on research and development. 

Pacific Ocean—In the Pacific there are two international fish- 
eries commissions which, like I.C.E.S., were set up before World 
War II, and a number of organizations of postwar origin. 

The International Pacific Halibut commission (I.P.H.C.), for- 
merly the International Fisheries commission (I.F.C.), and the 
International Pacific Salmon Fisheries commission (I.P.S.F.C.) 
were established in 1923 and 1937 respectively, Unlike I.C.E.S. 
or LC.N.A.F., they themselves conduct research and regulate the 
fisheries by fixing quotas and other restrictions. The I.P.H.C. pro- 
vides a unique and successful example of international regulation 
and management of a fishery and has set a pattern for several later 
commissions. It has the advantage, however, that only two coun- 
tries, Canada and the United States, are involved. Under its super- 
vision the halibut fishery of the northeast Pacific, which had been 
disastrously depleted by unrestricted fishing, has been successfully 
restored; by 1954 the annual production was over 50% higher 
than before regulation by the commission, with only half the pre- 
vious fishing effort. The management policy adopted in 1932 was 
preceded by thorough scientific investigation, and included catch 
quotas, a closed season and protection of nursery grounds. The 
authority of the commission was broadened by later conventions 
in 1937 and 1953, and the conservation measures are revised from 
year to year in the light of improved knowledge of the stocks. 

The I.P.S.F.C., also the result of a bilateral convention and 
similar to the I.P.H.C., has been markedly successful in restoring 
stocks of sockeye salmon, 

The International Convention for the High Seas Fisheries of 
the North Pacific Ocean, signed by Canada, Japan and the United 
States, set up an International North Pacific Fisheries commission 
(L.N.P.F.C.) similar in scope to I.C.N.A.F. in the northwest At- 
lantic. This convention employs the principle of abstention, which 
provides that if it can be shown that a stock of fish is being fully 
utilized by one or more contracting parties and is under scientific 
management, then parties that have not historically fished these 
stocks agree not to engage in fishing them. For the salmon fish- 
eries a provisional boundary was fixed to define salmon stocks of 
Asian and North American origin. The convention has enforce- 
ment provisions which may be reviewed from time to time, Re- 
search is to be undertaken by contracting governments, but the 
commission has a small scientific staff to plan and co-ordinate 
research. 

A convention between Costa Rica and the United States, later 
joined by Panama, set up in 1950 the Inter-American Tropical 
Tuna commission (L-A.T.T.C.) which investigates the biology of 
tunnies and bait fish. This has its own scientific staff to conduct 
research, and recommends measures to maintain the stocks at a 
level that would permit maximum utilization. The 16-nation Indo- 
Pacific Fisheries council (IPFC), sponsored by FAO and set up in 
1948, co-ordinates and reports on research on fisheries and related 
subjects carried out by member governments (like I.C.E.S. in the 
North Atlantic). A South Pacific organization with wide terms of 
reference similar to the FAO councils (GFCM and IPFC) but with 
regulatory powers, is C.P.E.C.R.M.P.S., referred to above in con- 
nection with whale conservation. 

For a more detailed discussion of the techniques of fish con- 
servation and fisheries management, see FISHERIES: Research and 
Conservation. (R. M. Ls.) 

5. Fresh-Water Fish.—Fishing (g.v.) is one of the most popu- 
lar outdoor sports, and both recreational and commercial fresh- 
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water fishing are of great economic importance. Since, ho 
only a small percentage of fresh-water fish have either sport » 
commercial value, management efforts are mainly limited to thee 
few. 

The increasing use of water for individual consumption, indus. 
try, irrigation and navigation has created serious problems in f 
conservation. Industrial wastes, municipal sewage and silt from 
eroded farm lands have poisoned many kinds of fish or eliminate 
them by destroying their food supplies and spawning grounds, 
Dams have blocked runs of migratory fishes. Increased private 
ownership of lands and waters has interfered with public use of 
natural resources. To meet these problems, better methods of 
waste disposal are being developed, and laws have been enacted 
to prevent pollution. Where practical, fishways are built so that 
migrating fish can pass safely around dams. More lands are being 
purchased by public agencies to provide access to public water, 
Sometimes, where the conservation of fish is incompatible with 
other uses of the water, the fish are sacrificed. These losses can 
be offset by creation of new fishing ponds, hydroelectric impound. 
ments or water supply reservoirs. Even in waters where there is 
no conflict in use, overfishing, slow growth of fish, competition 
from undesirable species or scarcity of some life requirement such 
as spawning grounds may be problems. 

Number and size of fish harvested, fishing seasons and gear 
are often restricted by law to preserve sufficient spawning stock 
or protect fish until they reach a sporting or marketable siz, 
Prolific fishes (such.as bass and panfish) need little protection, 
and liberalization of restrictions on these species has greatly in 
creased fishing opportunity. Where undesirable species are abur- 
dant, poisons can be used to kill all the fish in a lake, after which 
one or a few desirable species are reintroduced. Poisons can dli 
be used to thin out overabundant populations where growth is 
slow, and chemicals have been developed that kill only a certain 
type of fish, such as the destructive sea lamprey. Fish are raised 
in hatcheries for restocking waters after deliberate poisoning 
pollution or natural catastrophes. Sometimes only an introduc 
tory stocking is necessary, after which the fish perpetuate them: 
selves. Where fish cannot reproduce successfully the waters à 
be regularly restocked. New fish-management techniques att 


being evolved continually through scientific research. 
(J. T. ME.) 


VI. PLANT CONSERVATION 


Plant conservation has to do with the preservation of species 
or communities of plants that are of interest for their beauty, 
rarity or inherent scientific value. It is distinguished from forest 
conservation, which is concerned with the proper methods fit 
utilization of forest trees as sources of commercial wood products 
but it may include the preservation of individual tree species 0 
particular interest (see FORESTS AND FORESTRY). The goals of d 
plant-conservation movement (illustrated by the three metho 
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and the communities in which they occur throug 
sanctuaries, nature reserves or scientific-study areas; 
to prevent the complete extermination of as many rare si geil 
possible through cultivation and permanent maintenance 
botanical gardens. Tm 

1. Protective Laws.—Several different methods of plan p 
ervation are in general use. One of these is the enactment a 
tective laws prohibiting the picking, mutilation, destruc o 
sale of certain enumerated species, usually those 1m nti’ 
extermination in the region covered by the laws. Many co tp 
provide such protection for cherished wild flowers, and m a 
cal countries have similar laws regarding the collection 2 
portation of orchids and other plants of horticultural value. 
ally such laws can be effective only for plants growing Si ent 
ment-owned lands, since private ownership of land genre y 
the right to dispose of the plants as the owner desires. 
is most valuable in local or national parks, where pro 
plants is comparatively easily enforced. 
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X Sanctuaries.—A second approach to plant conservation is 
sed upon the protection of particular tracts of land or pieces 
of landscape rather than individual species of plants. These tracts 
are variously called wild-flower sanctuaries, nature reserves, sci- 
entific areas, natural areas, etc. Establishment of such reserves 
ig based on recognition that the destruction of the habitat is a 
far more serious menace to the survival of interesting wild flowers 
than is any amount of flower picking or other direct utilization 
of the plants. A further benefit derived from area preservation 
results from the fact that plants grow in mixed populations, or 
plant communities, and that protection of a given area thus pre- 
serves all plant species in the local community rather than just 
meortwo species. (See also EcoLocy: Special Aspects of Plants.) 
It cannot, however, be too strongly emphasized that effective 
preservation involves adequate control measures. These may be of 
communities, as when a particular phase of the natural succession, 
such as scrub, must be stabilized, or of particular species which 
become aggressively abundant or need to be artificially encouraged. 
The acquisition of the requisite techniques to achieve these aims 
is one of the prime necessities for success. Nothing is further 
from the truth than the widespread belief that noninterference will 
achieve preservation, 

Many organizations have been concerned with the preservation 
of wild flowers and with the creation of sanctuaries or other re- 
served areas. The first such group, the Association pour la Pro- 
tection des Plantes, was formed at Geneva, Switz., in 1883 under 
the leadership of H. Corevon and other prominent botanists. It 
was devoted largely to the prevention of mass destruction of 
alpine plants by collectors and dealers in plants for rock gardens. 
Similar associations with comparable aims were formed in Italy 
in 1899 and in Germany in 1900. 

The Wild Flower Preservation Society of America, organized in 
1902 in New York under the sponsorship of the New York Botani- 
tal Garden, spent much effort in its early years on educational aids 
to improve wild-flower appreciation by means of bulletins, posters 
and motion pictures. After 1930 the society began to urge the 
creation of wild-flower sanctuaries as the best method for plant 
tonservation and, through the co-operation of local garden clubs, 
Was successful in stimulating a number of them in eastern North 
America. In the United Kingdom a Society for the Promotion of 
Nature Reserves was founded by Charles Rothschild with head- 
quarters at the British Museum (Natural History) in London in 
1912 and early began the acquisition of nature sanctuaries for the 
Preservation of both fauna and flora. Wild-flower preservation 
ES were formed about the same time in Australia and South 

ica, 

En the United States there exist a number of plant-conservation 

Banizations with special objectives. The Save-the-Redwoods 
n gue, for example, was formed in California in 1918 to promote 

* Purchase of outstanding groves of sequoia trees and to protect 
Brem destruction by lumbering. Several groups—including 

Tue Areas committee of the American Society of Foresters, 
ak oe Research foundation and the Nature Conservancy— 
int CRM to urge the preservation of examples of t een 
ture s uninltied The members of these groups believe tha 
Bess Search of basic interest in fields dealing with land manage- 
TM uch as forestry, range management and applied ecology, 
itea 5, ependent on a widespread and complete system of natura 
for hee The first official U.S. governmental organization 
itane nt Purpose was created in Wisconsin in 1951 ae b. 
Tiservati of that state formed the Wisconsin State Board for 

iila e of Scientific Areas. Recreate 
Munities { Tganizations devoted to the preservation 0 23 = 
a or scientific-study purposes exist in many oti ler cou! 
titin otable examples are the Nature Conservancy in Great 
uge} the All-Russian Society of Nature Protection in the 
itd other pe government-sponsored agencies in the ee de 
Internation "UTOpean countries. All of these are affiliate i don 

Bone, d Union for the Conservation of Nature and Natural 

Pun n headquarters in Morges, Switz. Enero tiet 
Vation is ical Gardens.—The third approach to plan mee 

concerned with the conservation of plant species as living 
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repositories of definite genetic constitution. As such, it seeks to 
prevent the extinction of rare plant species because of the actual 
and potential value of the germ plasm they contain. This is most 
readily accomplished by growing the species in special botanical 
collections under suitable environmental conditions. Several of 
the very first efforts at plant conservation employed this method. 
Anton Kerner established a garden in the Austrian Tirol in 1875 
for the cultivation of alpine plants in danger of extermination. 
Similar gardens were started in Switzerland in 1883 and in Ger- 
many in 1900. Other Alpine gardens are maintained by educa- 
tional institutions of the region, such as that of Grenoble university 
near Lautaret, France. 

A number of botanical gardens and arboreta have expanded this 
approach by restoring or establishing entire communities so that 
the rare plants may exist under as nearly natural conditions as 
possible. The earliest efforts along these lines were conducted 
by the botanic garden at Bremen, Ger., and by the University of 
Wisconsin arboretum at Madison, Wis. See also BOTANICAL GAR- 
DENS; ARBORETUM. ` (J. T. Cv.) 
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WILFRID, SAINT (634-709), Northumbrian bishop who 
more than any other individual brought about the close relations 
of the Anglo-Saxon church with the papacy, entered the monastery 
of Lindisfarne (Holy Island) at the age of 14. Later he went to 
Canterbury, and then set out in 652 for Rome with Benedict Biscop 
(afterward abbot of Wearmouth and Jarrow). He refused perma- 
nent appointment with the bishop of Lyons. After some time in 
Rome, and three years in Lyons, he returned to Northumbria in 
657 or 658. He was given an estate at a certain Stanford and soon 
after a monastery at Ripon, by King Oswiu's son, Alhfrith, sub- 
king of Deira, who favoured Roman usages. He was ordained 
priest in 663 or 664 by Agilberht, a Gaulish bishop who had held 
the see of the West Saxons, and at the Synod of Whitby (q.v.) he 
acted as Agilberht's spokesman and successfully advocated the re- 
jection of Celtic practices in favour of Roman. Shortly after, 
Ahlfrith had him elected bishop, and he was consecrated at 
Compiégne in Gaul. Meanwhile Oswiu appointed Chad as bishop 
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of York, and Wilfrid on his return spent the years 666-669 at 
Ripon, though he sometimes performed episcopal functions in 
Mercia and Kent, during vacancies. He became bishop of York 
in 669, when Archbishop Theodore deposed Chad, and ruled the 
whole Northumbrian church. Aethelthryth, queen of Oswiu's suc- 
cessor Egfrith, gave him land at Hexham, where he built a monas- 
tery. In 677 Theodore divided the diocese, creating sees for Deira 
(York), Bernicia, and Lindsey; and Wilfrid appealed to Rome. 
He spent the winter of 677-678 converting the heathen in Frisia, 
then stayed with Dagobert II of Austrasia and with Perctarit of 
Lombardy, reaching Rome by 679. Pope Agatho and a Roman 
synod in October ordered his restoration, but accepted the division 
of his diocese on condition that he with a local council should ap- 
point the new bishops. King Egfrith refused to obey the papal 
mandate; according to Wilfrid’s biographer, Eddi, he imprisoned 
him for nine months, Wilfrid finally took refuge in Sussex, con- 
verting its people. In 685 he joined Ceadwalla of Wessex, who 
gave him a quarter of his conquests in the Isle of Wight. Aldfrith, 
the new king of Northumbria, recalled him in 686, but apparently 
he received only Ripon, for York and Hexham, mentioned by 
Eddi, were not vacant. He administered Lindisfarne in a vacancy 
from 687—688. In 691 he again demanded the fulfillment of Pope 
Agatho's injunctions, which were confirmed by Benedict II (683- 
685) and Sergius I (687-701). The next 11 years he spent in 
exile, acting as bishop in Mercia. A council was held at Auster- 
field in 702, but Wilfrid refused to promise unconditional accept- 
ance of the archbishop's rulings, and went in person to Rome, 
where his case was debated for some months in 704. Though the 
synod cleared Wilfrid of charges brought against him, it referred 
the question back to an English synod. This met at the River 
Nidd in 705. Wilfrid, no longer insisting on York, was given 
his monasteries-of Ripon and Hexham, and became bishop of 
the Bernician see of Hexham when its incumbent John was trans- 
ferred to York in 705. He retained also his monasteries in 
Mercia, and at one of these, Oundle, he died in October 709. He 
was buried at Ripon. 

The intolerant partisanship of Eddi and the cool reserve of 
Bede should not make us underestimate Wilfrid's achievements, 
He saw clearly the advantages of the union with the universal 
Church, and was in a position to see the weaknesses of the Celtic 
Church, which often made no permanent provision for the care 
of the converts its.fervour had secured. He resisted the appoint- 
ment of bishops whom he regarded as unsuitable, but not the divi- 
sion of his diocese in principle, for he urged the implementation 
of Agatho's injunctions, which included the division of his 
see. He spread the knowledge of the Benedictine rule, brought 
treasures from abroad, and introduced Eddi from Kent to improve 
the chanting in his churches. He was a great builder, at York, 
Ripon, and Hexham. He had great missionary zeal, and was one 
of the first to conceive the idea of the conversion by. the Anglo- 
Saxons of their Germanic kinsmen. Willibrord, the missionary to 
Frisia, was his pupil, and Wilfrid also consecrated Swithberht for 
this mission. He was the first English ecclesiastic to appeal to 
Rome, and fought steadily against the setting aside of papal au- 
thority by a local church subjected to secular power. 

BisLr0gRAPHY.—The Life of Bishop Wilfrid by Eddius Stephanus, 
ed. by B. Colgrave (1927) ; Bede, Historia ecclesiastica; R. L. Poole, 
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xxxiv (1919); F. M. Stenton, Anglo-Saxon England, 2nd ed. (1947). 
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WILHELMINA (1880-1962), queen of the Netherlands 

from 1890 to 1948, was born at The Hague on Aug. 31, 1880, the 
only daughter of King William III and his second wife Emma of 
Waldeck-Pyrmont. On her father’s death (Nov, 23, 1890) she be- 
came queen of the Netherlands under the regency of her mother. 
On Aug. 31, 1898, she came of age and on Sept. 6 she was enthroned 
in Amsterdam’s Nieuwe Kerk, The young queen’s exceptional 
beauty and dignity did much to bring the affections of people who 
had been tempted by republicanism back to loyalty to the House of 
Orange-Nassau. On Feb. 7, 1901, she married Harry of Mecklen- 
burg-Schwerin (1876-1934), on whom the title of prince of the 
Netherlands was conferred; and on April 30, 1909, she gave birth 
to a daughter, Princess Juliana. 
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During World War I Wilhelmina declared her Eoveramyy 
firm intention to maintain the integrity and neutrality, of ty. 
Netherlands. In World War II, on May 10, 1940, she iste bg | 
“flaming protest" at the German invasion of her country and dẹ 
cided to leave for England with her family. She arrived in London 
three days later, followed by her Cabinet. She then became the 
symbol of the resistance movement in the Netherlands, keep 
the loyalty of the great bulk of her people and exhorting them in 
broadcasts over Radio Orange to hold on until liberation shoul 
come. She visited the southern liberated areas in March 1945 [3 
turning there a month later and taking residence near Breda m 
April 27. At Amsterdam on June 28 and at The Hague on Juyi 
she was welcomed back with delirious enthusiasm, 

After two periods of ill-health during which her daughter Jui 
ana was regent for her (Oct. 14-Dec. 1, 1947, and May 14—Aug, 
30, 1948), Wilhelmina, on Sept. 4, 1948, abdicated in Julianas 
favour, She then retired to her palace Het Loo, near Apeldoom, 
in Gelderland, Her memoirs, published in 1959 under the tie 
Eenzaam maar niet alleen (“Lonely But Not Alone"), showed tht 
strong religious feeling that dominated her whole life, She died 
at Het Loo on Nov. 28, 1962. . 

WILHELM-PIECK-STADT GUBEN, a city of Hat 
Germany in the Bezirk (district) of Cottbus, German Democnti 
Republic, lies 25 mi. (40 km.) NE of Cottbus, on the left bank 
of the Neisse River. Pop. (1964) 25,488. It is a frontier ow, 
the section on the right bank belonging to Poland, Formerly 
Guben or Gubin, the town was renamed on Jan. 3, 1961, for the 
first president of the Republic who died in 1960, It developed 
from a Slavic settlement and received its charter in 1235, Ith 
been known for centuries for its manufacture of cloth and his 
and its modern industries include mechanical engineering and tht 
manufacture of chemicals. 

WILHELMSEN, (MORTEN) WILHELM (1839-1910) 
the founder of a large Norwegian shipping company, was borin 
Tonsberg on Dec. 7, 1839. After serving in various shipping fits 
outside Norway he returned to Tonsberg in 1861 and joined the 
ship broking firm of I. W. Balchen as a partner, soon M 
the sole proprietor. He specialized in the Baltic timber trades n 
soon became a shareholder of various shipowning enterprists l 
1887 he gave up the ship broking business and went into b 
ship as a shipowner with his son Halfdan Wilhelmsen. Mii 
the credit for the size and prosperity of the Norwegian ship 
dustry must go to Wilhelmsen, who early realized the bu 
technical developments in ship propulsion. He died at ao 
on Nov. 16, 1910. (P. An 

WILHELMSHAVEN, a city and naval base of Mer 
many in the Land (state) of Lower Saxony, Federal Repu! h 
Germany, stands on the Jadebusen (Jade Bay), an inlet Yo 
North Sea, 40 mi. (64 km.) NW of Bremen. Pop. (196) 
197, The town was built on land bought by Prussia iu n 
burg in 1853, and was named Wilhelmshaven in 1869. ith N 
it was incorporated into Oldenburg Land and united a ol 
stringen. More than half of the town was destroyed during ^ 
War II and in 1945 its harbour and marine installations W pum 
mantled or demolished. There is an oil harbour, with i pr 
channel on the north German coast, which is connecte dn je 
line to Cologne. Manufactures include typewriters, cash ule 
cranes, precision tools, and textiles. The Max-Planck i fvat 
Marine Biology, the Bird Watching Institute ( om 
Helgoland), and the Senckenberg Laboratory for Marine ami 
and Biology are located in Wilhelmshaven, which is pr Md) 
tourist and health resort. ( ficer W 

WILKES, CHARLES (1798-1877), U.S. naval a toni 
explored the region of Antarctica named for him, NY ai 
New York City, April 3, 1798. He entered the Use Jn 1! 
midshipman in 1818 and became a lieutenant in 1820. d chatti 
he was placed in charge of the depot of instruments ant oi 
from which the Naval Observatory and Hydrographic expl 
veloped. In 1838 he was appointed to command a? ( its 
and surveying expedition to the South Seas, the ion paturik 
to be authorized by Congress. The expedition, including 


s ist, 
ists, botanists, mineralogists, taxidermists, and 4 philolog 
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Hampton Roads August 1838, stopped at various ports in South 
America, and visited the Paumotu group of the Low Archipelago, 
the Samoa Islands, and New South Wales. From Sydney, Wilkes 
ailed into the Antarctic Ocean and along the Antarctic barrier 
fram 150° to 97° E, reporting land at a number of points in the 
region that has subsequently been known as Wilkes Land. He 
then visited the Fiji group and the Hawaiian Islands in 1840, and 
in 1841 explored the West Coast of the United States, including 
the coast and rivers of Oregon. His findings were timely in view 
of the dispute with Great Britain over the Oregon Territory. 
After visiting San Francisco Bay and the Sacramento River, he 
recrossed the Pacific and called at the Philippine Islands, Sulu 
Archipelago, Borneo, Singapore, Polynesia and the Cape of Good 
Hope, reaching New York in June 1842, having sailed completely 
around the world. He served on the Coast Survey 1842-43 and 
inthe latter year was advanced to the rank of commander. From 
1844 to 1861 he was engaged chiefly in preparing the report of his 
expedition. Twenty-eight volumes were planned but only 19 were 
published. Of these Wilkes wrote the Narrative (5 vols., 1844); 
and the volumes Meteorology (1851) and Hydrography (1861). 

At the outbreak of the Civil War, Wilkes was assigned to the 
command of the “San Jacinto” and ordered to search for the 
Confederate commerce destroyer “Sumter.” On Nov. 8, 1861, he 
stopped the British mail steamer “Trent,” and took off the Con- 
federate commissioners to Europe, James M. Mason and John 
Slidell, Though he was publicly acclaimed and officially thanked 
by the House of Representatives, his action was later disavowed 
by President Lincoln to avoid a break with Great Britain. Wilkes 
was commissioned commodore in 1862, and placed in command of 
àsquadron sent to the West Indies to protect the U.S. commerce 
in that region, He offended several foreign governments in his 
tors to capture Confederate raiders and also incurred the dis- 
pleasure of the secretary of the navy. He was court-martialed in 
1864 for insubordination and conduct unbecoming an officer, and 
suspended from duty. On July 25, 1866, he was promoted to the 
tank of rear admiral on the retired list. He died at Washington, 
D.C, on Feb, 8, 1877. 

In addition to many shorter articles, reports, etc., he published 
Western America, Including California and Oregon. (1849) ; Voy- 
Li Around the World (1849); and Theory of the Winds (1856). 

"The Diary of Wilkes in the Northwest” (E. S. Meany, ed.) 
ren in the Washington. Historical Quarterly, vol. 16-17 

-26). 

WILKES, JOHN (1725-1797), British politician, journalist, 
ind agitator, famous for his championship of the liberty of the 
[n He was born on Oct. 17, 1725, in St. John's Square, 
mrkenwell, London, the second son of Israel Wilkes, a successful 

alt distiller of Shropshire yeoman stock, His elder brother, 
fae emigrated to North America and became the grandfather 

j dmiral Charles Wilkes (g.v.). Wilkes was educated at John 

'orsley! 5 dissenting academy at Hertford, and afterward privately 
hey Rev. M. Leeson, under 
teins he spent the years 

SER at Leiden University. 

ary is on May 23, 1747, to 
manor of die heiress of the 
doni ylesbury, brought him 
“A ortable fortune and an as- 

ed status among the gentry of 

ckinghamshi y 

shire. 

x 4 for Aylesbury.—A prof- 
ttody Y nature, Wilkes was in- 
iter dy his friend Thomas 
the ito the congenial society 
embers f edmenham Monks," § 
Reisen] a social club who met 4 
ty's Abe in the ruins of St. 
Buckin i ey at Medmenham, 
ene shire, to indulge in 
of Roman C55 and the parodying 
lea, s atholic ritual. Other 
€ members were Sir Fran- 
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cis Dashwood and the 4th earl of Sandwich. Potter also secured 
for Wilkes the political patronage of the Grenvilles of Stowe. In 
1754, at the suggestion of Earl Temple, Wilkes stood for election 
to Parliament for Berwick-upon-Tweed—unsuccessfully, despite 
his bribing a captain to land a shipload of opposition voters from 
London in Norway instead of at Berwick. In 1757, after an elec- 
tion campaign said to have cost him £7,000, much of it in bribes to 
voters, he was returned to Parliament for Aylesbury. Recklessly 
overspending, and ever deeper in debt, he hoped to retrieve his 
fortunes by political advancement under the patronage of Temple 
and William Pitt (later earl of Chatham). 

The North Briton.—In 1762, as author of the North Briton, 
he began to give rancorous journalistic support to Temple's cam- 
paign against the ministry of Lord Bute, not hesitating ta evoke 
popular English hatred for the Scots and to write the most libellous 
innuendos about Bute's relations with George III’s mother. His 
incitement of antiministerial feeling was partly responsible for 
Bute's decision to retire in April 1763. Temple, equally hostile 
to the new ministry formed by his brother, George Grenville, 
which he regarded as merely a facade for Bute, encouraged Wilkes 
to publish (April 23) the famous “No. 45” of the North Briton, 
a devastating attack upon ministerial statements in the king’s 
speech, which Wilkes described as false. The new ministers, 
anxious to rid themselves of so vituperative a critic, and encour- 
aged by the king’s personal animus against the traducer of his 
mother, instituted immediate proceedings against him. A general 
warrant (one that did not name the persons to be arrested) was 
issued by the secretaries of state, the earls of Halifax and Egre- 
mont. Forty-eight persons were seized in the search for evidence 
before Wilkes himself was arrested. He was thrown into the 
Tower of London and placed in the closest confinement, but a 
week later, to the public delight, Lord Chief Justice Pratt ordered 
his release on the ground that his arrest was a breach of parliamen- 
tary privilege. Wilkes and others instituted actions for trespass 
against Halifax and his underlings, which led to awards of damages 
and established the illegality of general warrants. Assuming his 
immunity Wilkes prepared to continue his campaign. Asked by 
a French acquaintance how far liberty of the press extended in En- 
gland, he said: “I cannot tell, but I am trying to find out.” 

Expelled from Parliament.—A second attack was now more 
carefully prepared by Wilkes’s former friend in the Medmenham 
set, Lord Sandwich, now secretary of state in place of the deceased 
Egremont. To strip Wilkes of immunity from prosecution he was 
to be ousted from Parliament. Condoning bribery and theft, 
Philip Webb, the solicitor of the treasury, secured from Wilkes’s 
private press the proof sheets of an obscene parody on Pope’s 
Essay on Man written by Wilkes and Potter years before with the 
title, Essay on Woman. Wilkes had commenced, but not com- 
pleted, printing 12 copies, probably for the Medmenham Monks. 
At the start of the parliamentary session in November 1763, this 
blasphemous piece was read by Sandwich to the House of Lords, 
who voted it a libel and a breach of privilege. At the same time 
the Commons, on a government motion, declared “No. 45" a 
seditious libel, During the Christmas vacation Wilkes, recovering 
from a wound received in a duel provoked by exchanges in the 
House, stole off to Paris to visit his daughter, and decided not to 
return to face the prosecution intended as soon as his expulsion 
was effected, On Jan. 20, 1764, the ministers carried the motion 
for his expulsion from the Commons, In February he was tried 
in absence and found guilty of publishing a seditious libel (*No. 
45") and an obscene and impious libel (the Essay). Sentence 
was deferred pending his return, and in due course he was pro- 
nounced an outlaw. 

The Middlesex Elections.—For the next four years Wilkes 
pursued a profligate career on the continent, chiefly in Paris, 
vainly hoping that a change of ministry would bring in friends 
who would secure him relief and advancement. In turn the mar- 
quess of Rockingham, the earl of Chatham, and the duke of Graf- 
ton failed him, and in 1767 his disappointments led him into a 
slashing attack on Chatham in his Letter to the Duke of Grafton, 
one of his most vitriolic productions. Early in 1768, in despera- 
tion, his indebtedness making a longer stay in Paris unsafe, he 
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staked all on the hazardous 
chance. of securing reelection to 
Parliament and determined to 
stand for London as an opponent 
of the government in the name of 
public liberty. The ministers, 
perhaps unwisely, failed to ar- 
range his immediate arrest, De- 
feated in London he was elected 
for Middlesex, amid a rising tide 
of popular antiministerial fer- 
vour. At the end of April he 
surrendered to his outlawry, 
which early in June was reversed 
on a technical point, and then, 
waiving his privilege as a member 
of Parliament, submitted to sen- ^ 
tences totaling two years in jail Tye serrwaww ARCHIVE 
and fines of £1,000 on the two witkes; CARICATURE BY WILLIAM 
charges on which he had been HOGARTH 

convicted in 1764. 

Having made this gesture he wanted a pardon and restitution and 
was ready to bully the ministers if he did not get them. In the 
following months he published inflammatory squibs against their 
use of the military to preserve order against rioters, and he at- 
tempted to reopen the whole question of his conviction by a peti- 
tion to the Commons complaining of illegality in the proceedings 
against him. In the interests of law and order, and to preserve 
the dignity of government, the ministers once more secured his 
expulsion from the Commons on Feb. 3, 1769. The popularity 
in the metropolis of his stand against authority ensured his re- 
election for Middlesex on Feb. 16, and again on March 16 after 
a further expulsion, regardless of a Commons’ resolution that he 
was incapable of being elected to serve in the present Parliament. 
After a last reelection, on April 13, the House declared his de- 
feated opponent, Henry Luttrell, the duly elected member. The 
ministers acted under great provocation, but in the end they 
secured his expulsion on inconclusive precedents and by a.method 
undoubtedly fraught with danger to the constitution, since it set 
aside in the name of parliamentary privilege the right of the 
elector to choose his representative. 

Career in the City of London.—Friends and sympathizers of 
Wilkes formed early in 1769 the Society of the Supporters of the 
Bill of Rights to uphold his cause and pay his debts. During 
1770 it became a political machine in the metropolis at his com- 
mand. Shut out of Parliament he pursued his ambitions and his 
vendetta with the ministers in the City of London, becoming an 
alderman in 1769, sheriff in 1771, and lord mayor in 1774. Prob- 
ably expediency rather than principle made him embrace the rad- 
ical program adopted in 1771 by the Bill of Rights men, which 
called for shorter Parliaments, a wider franchise, and the abolition 
of aristocratic “pocket boroughs.” In 1771 he successfully ex- 
ploited the judicial privileges of the city to prevent the arrest for 
breach of privilege of printers who reported parliamentary de- 
bates, As a magistrate of the city he showed himself often con- 
scientious and enlightened, though he remained characteristically 
irresponsible in financial matters, 

Later Years.—Reelected for Middlesex in 1774, after pledging 
himself to the radical program, he spoke on a number of occasions 
against the American Revolutionary War and once (1776) in sup- 
port of parliamentary reform; but he soon acquired a reputation for 
insincerity, and he was even reported to have admitted that his 
diatribes against the ministers were solely to retain his popularity 
with the London mob. From about 1779 his popularity noticeably 
waned, In 1780, during the Gordon riots, he took firm action 
to put down the mobs, from which a few years before he had been 
glad to receive support. In Middlesex he remained popular, being 
reelected on his radical platform in 1780 and in 1784. In 1782, 
after the fall of Lord North’s ministry, he at last secured the 
expunging from the journals of the Commons of the record of his 
expulsions. After 1784 he supported Pitt the Younger, but he 
differed with him over the impeachment of Warren Hastings. The 
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issues which had made him popular were by that time cold, his 
fire was spent, and'in 1790 he found so little support in Middle. 
sex that he declined to fight the election. He died in London di 
Dec. 26, 1797." 

Character.—Wilkes was extremely ugly, with a hideous squint 
but had a' charm that carried all before it. He boasted that it 
“took him only half an hour to talk away his face” and would de. 
clare that “a month's start of his rival on account of hig face! 
would secure him the conquest in any love affair. He hada dil 
for the bon mot, and many of his jests still have savour, On one 
occasion, after the commencement of his conflict with George IIT. 
governments, when invited to make up a table at cards, he replied: 
‘Do not ask-me, for I am so ignorant that I cannot tell the differ. 
ence between a king and a knave.” Sandwich’s laughing assertion 
that Wilkes would die either of venereal disease or on the galloys 
brought the lightning response: “‘that depends, my lord, whether 
I embrace your mistress or your principles." When one of his diy 
associates lost patience and declared in a rage, "I'll be you 
butt no longer’—‘With all my heart,” said Wilkes, “I never like 
an empty one." Loaded often with malice, his jokes told agains 
his enemies but also lost him friends. As an opposition journalist 
and pamphleteer he was hard-hitting and incisive, though notin 
the class of his great contemporary, Junius. But he lacked either 
voice or talent for debate in the House of Commons. His rel 
achievement lay in extending the liberties of the press. His chal 
lenge led to the court findings that general warrants as hitherto 
used by government against the press were illegal, and he efiet 
tively destroyed the power of the Houses of Parliament to exit 
retribution for the reporting of parliamentary debates. 

BrsrrocmAPHY.—H. W. Bleackley, Life of John Wilkes (1910); 6. 
Rudé, Wilkes and Liberty: a Social Study of 1763 to 1774 (1962); 
I. R. Christie, Wilkes, Wyvill and Reform: the Parliamentary Reform 
Movement in British Politics, 1760-85 (1962). (I. R. C) 

WILKES-BARRE, a city of northeastern Pennsylvania, US, 
and seat of Luzerne County, lies in the Wyoming Valley on the 
north branch of the Susquehanna River, 94 mi. (151 kmi) NNW 
of Philadelphia and 111 mi. (179 km.) NW of New York Cily. 
On the western fringe of the Pocono Mountains, Wilkes-Barre lu 
been a centre of the anthracite industry in the northern field, 

Permanent settlement by colonists from Connecticut, under 
grants issued by the Susquehanna Company, dates from Yo. 
Maj. John Durkee led the early group and named the town n 
honour of John Wilkes and Isaac Barré, defenders of the Amerin 
colonies in the British Parliament. The frontier community sult 
vived two major threats to its existence: (1) a series of vif 
(known as the Pennamite-Yankee Wars) fought over Pd 
land claims between Pennsylvania and Connecticut settlers (p 
1769 to 1784 (see WvowrNG VALLEY) ; and (2), during the Am ql 
ican Revolution, Tory and Iroquois Indian attacks which c 
nated in the battle and massacre of Wyoming, July 3, 1778. 1) 
subsequent expedition of 1779, led by Gen. John Sullivan (q* 
against the Iroquois, was formed at Wilkes-Barre. m 

The major force in the history of Wilkes-Barre was the devi l 
ment of the coal industry. It brought adequate ed m 
it created the need for auxiliary and complementary Jn p 
and it attracted workers from England, Wales, Ireland, 4 
Poland, Lithuania, Italy and other European countries. Up faced 
decline in the use of anthracite as a domestic fuel, the e 
pnemployment problems; greater diversification of murs 
achieved, however, with the development of garment. shoe, it 
tobacco, pencil, wire-goods, electronic, and power-equipme 
ufacturing. M, 

Wilkes-Barre is the trade, transportation and financial Re 
of the Wyoming Valley and a central city of the Wi i 
Hazelton standard metropolitan statistical area (Cuen to 198 
which had'a population of 346,972 in 1960, From 19 A 
the population of Wilkes-Barre decreased almost 10.0 sing i 
86,236 to 76,826—and over 13,000 or 17.3% in the fa 
years (pop., 1960, 63,551). (For comparative populate 
see table in PENNSYLVANIA: Population.) ss: pallet 

A symphony, orchestra, art and historical societies, gie 
and numerous choral groups provide cultural resources 
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college (Roman Catholic), a liberal arts school enrolling over 
1000 men in the 1960s, was chartered in 1946. Wilkes College 
private control) was chartered as a four-year coeducational 
school in 1947; it also enrolled over 1,000 students, Recreational 
facilities near Ie e € several state parks, Harvey's Lake, 

d resorts in the Pocono Mountains. 

m 0. J. Harvey, 4 History of Wilkes-Barre and AUTE Valley 
(1909). (R. D. Wr.) 

WILKIE, SIR DAVID (1785-1841), Scottish genre and 
portrait painter, was born in Cults, Fife, on Nov. 18, 1785, and 
studied in Edinburgh. His first important painting, “Pitlessie 
Fair” (1804; National Gallery of Scotland, Edinburgh), was a 
genre picture in the Dutch manner based on an admiration for 
David Teniers and Adriaen van Ostade. It set the anecdotal style 
that Wilkie was to pursue for the next 20 years, raising genre 
pinting to a level usually associated with historical painting and 
achieving such success that the “Chelsea Pensioners Reading the 
Gazette of the Battle of Waterloo” (Wellington Museum, Lon- 
don), when exhibited in the Royal Academy of 1822, had to be 
protected by barriers from the crowds of admirers. 

Wilkie, who had entered the Royal Academy schools in London 
in 1805, exhibited there from 1806 and was elected royal academi- 
cian in 1811. In 1814 he visited Paris with his friend Benjamin 
Haydon (g.v.) to see the paintings looted by Napoleon, and in 
1816 he went to the Netherlands. The crucial change in his style, 
however, occurred in 1825-28, when for reasons of health he vis- 
ited Italy, Germany, Switzerland, and Spain. Particularly im- 
pressed by the Spanish painters Velázquez and Murillo, he devel- 
oped broader and bolder style and a stronger use of colour. This 
second manner was regretted by many of his contemporaries, in- 
cluding Haydon. 20th-century opinion, led by Roger Fry, has 
tended to reverse the verdict and to see in these late works the 
seeds of what might—if it had been better understood by his con- 
temporaries—have developed into a great romantic art in England. 

Wilkie succeeded Sir Thomas Lawrence as painter to the king in 
1830 and was knighted in 1836. In 1840 he visited the Holy Land 
Ete the true background to religious painting, thereby an- 
üidpating William Holman Hunt (g.v.). He died on the return 
journey on June 1, 1841. His burial at sea is commemorated in 
J. M. W. Turner's “Peace—Burial at Sea of Sir David Wilkie.” 
apeta Cunningham’s Life, 3 vol. (1843); Sir David Wilkie, R.A. 

» Royal Academy, Catalogue of Exhibition, 1958). 

WILKINS, SIR GEORGE HUBERT (1888-1958), British 
plorer who greatly increased the use of the airplane in polar re- 
starch, was born at Mount Bryan East, South Australia, on Oct. 31, 
fiis Having studied at the Adelaide School of Mines, he learned 

g in 1910-12 and was official photographer to the Turkish 
Es during the Balkan War of 1912. From 1913 to 1916 he was 
pe with the Canadian Arctic Expedition of Vilhjalmur 
A SURE Wilkins joined the Australian Flying Corps in 1917 
á kid seconded to the military history department in France as 
19201 Photographer, winning the military cross and bar. From 
oN 1921 he was second in command of a British Expedition to 
A 1022 Land (Palmer Peninsula) in the Antarctic, and from 1921 
Binet fle naturalist on the last Antarctic expedition of 2 
Credit enry Shackleton, He led a British Museum biologic: 
ih lon to tropical Australia in 1923-25. ex 
ni 6 he began a series of trial flights to explore by air the 
Eanes of the Arctic north of Point [peine poe un 

e p aelson as copilot. On April 16, 1928, Wilkins and e's 
few M Point Barrow to Svalbard (Spitsbergen) in 203 fone a 
Was krista, 2,100 mi. over unknown seas. For this feat Wi T 
Iland use In Dec. 1928 he and Eielson flew from DE x 
ande, shes south across Graham Land, dv M 
tavigated | 1931 Wilkins captained the “Nautilus” su sees 
1933 to ae under the Arctic Ocean to latitude 82°, 15’ N. dii 
lions an de he was manager of the Ellsworth Antarctic eh 
tary Tom 1942 to 1952 was consultant to the U.S. Army mili- 
devel Dg division. He was geographer to the research and 

i Me command of the department of defense from 1953. 


ied at Framingham, Mass., on Dec. 1, 1958. 
(H. G. Ke.) 
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WILKINSBURG, a borough of Allegheny County in south- 
western Pennsylvania, U.S., is contiguous to Pittsburgh (q.v.) to 
the east and is a part of that standard metropolitan statistical 
area. Settled about 1798 and early known as McNairsville (after 
its founder, Col. Dunning McNair) and then as Rippeyville, 
Wilkinsburg was renamed in 1840 in honour of William Wilkins, a 
prominent Pennsylvania politician of the time. It was incorpo- 
rated as a borough in 1887, It is primarily residential; its em- 
ployment has been basically in the services, although some small 
manufacturing businesses have been established there, For com- 
parative population figures see table in PENNSYLVANIA: Popula- 
tion. CPER) 

WILKINSON, JAMES (1757-1825), U.S. soldier and ad- 
venturer, whose activities in relation to the Burr conspiracy are 
still a subject of historical controversy, was born in Calvert 
County, Md., in 1757. At the outbreak of the American Revolu- 
tion he entered the American army, served with Gen. Benedict 
Arnold in the Quebec campaign, and was adjutant general under 
Gen. Horatio Gates from May 1777 to March 1778. In 1784 
Wilkinson settled near the site of Louisville, Ky., where he be- 
came a merchant, farmer, and man of influence. He took an 
active part in the movement for separate statehood for Kentucky, 
and in 1787 took an oath of allegiance to Spain and began to in- 
trigue with his fellow Kentuckians to detach the western settle- 
ments from the Union and bring them under the influence of the 
Louisiana authorities. His commercial connections at New Or- 
leans enabled him to hold out the lure of a ready market there for 
Kentucky products. He neutralized the intrigues of British agents 
then working in Kentucky. For these various services he re- 
ceived until 1800 a substantial pension from the Spanish authori- 
ties, being officially known as “Number Thirteen.” At the same 
time he worked actively against the Spanish authorities, Wilkin- 
son’s ventures were not so lucrative as he hoped for, and in Oc- 
tober 1791 he was given a lieutenant colonel’s commission in the 
U.S. Army, possibly to keep him out of mischief. In 1803 Wilkin- 
son was one of the commissioners who received Louisiana from 
France, and in 1805 became governor of that portion of the pur- 
chase above the 33rd parallel, with headquarters at St. Louis. 
In his double capacity as governor of the territory and com- 
manding officer of the army, reasonably certain of his hold on 
Jefferson and situated upon the frontier remote from the centre 
of government, he attempted to realize his ambition to conquer 
the Mexican provinces of Spain and perhaps set up an indepen- 
dent government. For this purpose in 1805 he entered into an 
agreement with Aaron Burr (q.v.) and in 1806 sent Z, M. Pike 
to explore the most favourable route for the conquest of the 
southwest. Before his agent returned, however, he had betrayed 
his colleague’s plans to Jefferson, formed the Neutral Ground 
agreement with the Spanish commander of the Texas frontier, 
placed New Orleans under martial law and apprehended Burr and 
some of his alleged accomplices. In the ensuing trial at Rich- 
mond the prisoners were released for lack of evidence and Wilkin- 
son himself emerged with a much-damaged reputation. He was 
then subjected to a series of courts-martial and congressional in- 
vestigations, but succeeded so well in hiding traces of his duplicity 
that in 1812 he resumed his command at New Orleans and in 
1813 was promoted to the rank of major general and took posses- 
sion of Mobile. Later in this year, by making a fiasco of the 
campaign against Montreal, he finally brought his military career 
to a dishonourable end. He died at Mexico City, where he had 
gone in pursuit of a Texas land grant, on Dec. 28, 1825. 

See T. R. Hay and M. R. Werner, The Admirable Trumpeter; a 
Biography of James Wilkinson (1941); T. P. Abernethy, The Burr 
Conspiracy (1954). TaJ Cai XY 

WILKINSON, JOHN (1728-1808), English manufacturer 
known as “the great Staffordshire ironmaster,” was born at Clif- 
ton, Cumberland, where his father, Isaac, was overlooker at an 
iron furnace. A box iron, patented by the father in 1738 but said 
to have been invented by the son, was the beginning of their for- 
tunes. When he was about 20, John moved to Staffordshire and 
built, at Bilston, the first furnace there. The father, who now 
had a factory at Bersham, Denbigh, was again joined by his son, 
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who constructed a new boring machine of unequaled accuracy. 
James Watt found that the work of this machine exactly filled the 
requirements of his “fire engine” for cylinders bored with greater 
precision than had previously been possible. Wilkinson, who by 
this time owned the Bersham plant, now started the manufacture 
of wrought iron on a large scale at Broseley, Shropshire, and used 
the first steam engine made by Matthew Boulton and Watt to 
blow the bellows there. His neighbours in the business, who were 
contemplating installing Newcomen engines, waited to see how 
the Wilkinson steam engine would work. Great care was taken 
in its manufacture, and Watt himself set it up early in 1776. 
Its success brought fame and prosperity to Boulton and Watt. In 
1779 Wilkinson built with Abraham Darby the first iron bridge 
of significance, which connected Broseley with Madeley across 
the Severn. 

In 1786 Wilkinson was making 32-pounders, howitzers, swivels, 
mortars, and shells for the government. The difficulty of getting 
barges to carry his war material down the Severn led him, in 1787, 
to construct the first iron barge—creating a sensation among 
owners and builders. Wilkinson taught the French the art of 
boring cannon from solid castings and cast all the tubes, cylinders, 
and ironwork required for the Paris waterworks, the most formi- 
dable undertaking of the day. 

He died at Bradley, Staffordshire, on July 14, 1808, and was 
buried in the cast-iron coffin that he had prepared. (K. R. G.) 

WILL (Testament) is the legal transaction by which an 
owner of property disposes of his assets in the event of his death. 
The terms are also applied to the instrument in writing in which 
the testator's dispositions are expressed. While in modern usage 
the two terms *will" and "testament" are interchangeable, down 
to the 19th century in Anglo-American law will referred to the 
disposition of real, and testament to that of personal, property. 

In the strict terminology of the older Anglo-American law, a 
disposition of real property is called devise and its beneficiary 
devisee. By a bequest or legacy (q.v.), on the other hand, a dis- 
position of personal property is made in favour of a legatee. 

In the United States in particular, the freedom to dispose of 
property by will is regarded as an essential element of individual 
freedom in general. The power of an owner of property to deter- 
mine who is to have it upon his death is thought to stimulate eco- 
nomic activity; it is also regarded as important that a property 
owner can modify the rigid rules of descent and distribution of 
the intestacy laws so as to adapt them to the particular situation 
of his family by preferring, for instance, a crippled child over one 
of proven capacity to take care of himself; the freedom to dis- 
inherit a child may be used to induce filial obedience, but freedom 
of testation also implies the freedom of making provision for char- 
ity. The possibility of abuse for ends of spite, arbitrariness, or 
whimsy is the price society has to pay for such power. In England 
and the Commonwealth countries the modern tendency has been 
to legislate to give courts discretionary powers to vary testamen- 
tary dispositions. 

History.—In a primitive or archaic society in which property 
is owned by the kinship or neighbourhood group rather than by 
individuals, freedom of testation cannot, of course, exist, Transi- 
tion from group to individual ownership has rarely if ever occurred 
in one single step. In many primitive societies, utensils of indi- 
vidual use (e.g., weapons, pieces of adornment, horses, or even 
slaves) were destroyed upon the death of the owner or buried with 
him. As to land, even when its use was regarded as rightfully be- 
longing to an individual, free alienation by sale or gift, and even 
more so by will, would for long periods be hedged in by superior 
rights of the kinship group, the village, or the feudal lord. Transi- 
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those of a will would be achieved by gift to take effect upon thy 
death of the donor or, where the only child of the family Wes 
daughter, by giving her in marriage together with the aa 
Transfer by use of a middleman became possible among the Ge. 
manic peoples who succeeded the Roman Empire both on th 
European continent and in England. 2 

In ancient Rome the institution of the will appeared at an eqn 
stage of cultural development, but there, too, it seems to haye 
been preceded by a stage in which its effects could be achieved 
only by indirection. The so-called will made in assembly (tet. 
tamentum comitiis calatis) seems to have been the approval by the 
assembly of the adoption of a son by the childless chief of a 
aristocratic house so that the house and the worship of its gods 
would be perpetuated. 

By the 5th century B.C. it seems to have become possible for th 
head of a Roman family during his lifetime to achieve the purposes 
of a testamentary transaction by fictitious sale to a middleman, 
familiae emptor (“buyer of the family property”). In the period 
of the early principate (1st century A.D.), the testament was fully 
recognized in its proper sense. In the mature form in which itis 
dealt with in the Corpus juris (6th century A.D.), it became in the 
late Middle Ages the model for continental Europe. (See alo 
Roman Law: Succession at Death.) 

Among the Germanic peoples by whom the Roman Empire had 
been overrun, e.g., the Anglo-Saxons, land was subject to ties of 
the kinship group and, later, of feudalism, so that there was n 
place for disposition by will. Chattels were more freely alienable, 
however. In establishing freedom of testation, a prominent role 
was played by the Church, which desired thereby to obtain funds 
for its activities, which extended far beyond those directly com 
cerned with divine worship and included the bulk of medieval edi 
cation, charity, and cultivation of the arts. 

In England the church succeeded shortly after the Norma 
Conquest in establishing the jurisdiction of its courts for matter 
concerning succession upon death to personal property, Through 
the church the will of the Roman pattern became firmly instil 
tionalized, but a testator still had to leave a "reasonable part of the 
estate” (ordinarily at least one-third) to his wife and children. à 

Once the alienation of real property again had become possibi 
by gift or sale, there grew up all over Europe that same practit 
of indirectly achieving the effects of a will by fictitious grant tot 
middleman (German: Salman, "sale man"; English: feoffee t0 
uses) which in analogous circumstances had grown up at other 
times and places. On the continent, the will as such became agait 
available when Roman law was rediscovered and “received,” Wl 
occurred from the 11th century first in Italy and then north 0 
the Alps. In France and Germany, the will of the Roman patet 
was fully recognized in the late 15th century. Just about that um 
however, the enfeofiment to uses, which had been popular in P 
gland, was abolished there by Henry VIII's Statute of e 
1535. The king wished to restore to the crown its prospects i 
escheat (g.v.) and of certain feudal duties which could be evitu 
by the alienation to uses. Public indignation was 50 strong, A 
ever, that five years later the king found it advisable, by the " " 
ment of the Statute of Wills, to open the way for true testam 
disposition of land. Restrictions limiting devises of those lan n 
which ownership was connected with the duty of rendering i 
tary service were abolished at the time of the Restoration ma 
Military Tenures Act, 1662. In Scotland, testamentary r 
tion of land remained precarious until the enactment of E 
Titles Consolidation Act, 1868, and its amendment in 187 P" 

Limits of Freedom of Testation.— Freedom of testati" 
has been absolutely unlimited. Nowhere is a testamentary P "] 


sion valid where its enforcement would be shocking an 
morals. Where a testamentary gift is conditioned upon Pond 
the beneficiary which in good morals should not be so con? "m 
the gift is either invalid or valid unconditionally as, for ig 
a gift conditioned upon the beneficiary's changing 5 ty 
Generally, property given by testament cannot be tied up 
testator for an indefinite future. While a testator may lea 
erty to a person for life and upon the first taker’s death joped” 
other person, under the rule against perpetuities a5 eve 


tion to free alienation has been frequently achieved by means of 
subterfuge, such as the adoption of the “purchaser” or “devisee” 
as a son; or, once free alienation had become possible inter vivos 
(between living persons) but not yet upon death, by fictitious sale 
or gift to a middleman who would promise to let the grantor keep 
the property as long as he should live and upon his death to deal 
with it as directed by the grantor. Such use of adoption occurred 
in ancient Babylonia, China, Japan, India, and other societies of an 
archaic-patriarchic order. In ancient Greece effects similar to 


and commonly applied in the United States, the last 
er" must "vest" not later than, roughly speaking, one 
n after the testator's death or, in England, since the 
jes and Accumulation Act, 1963, a fixed period of years 
0. In the civil-law countries of the German system, the 
provide for substitutions is limited in a similar way, 
ose of the French system even more strictly, — . 

y Against Disinheritance.—A testator’s freedom to dis- 
urviving spouse, children, or other heirs has been more 
jn ancient Roman and modern Anglo-American law than 
modern civil-law countries, but it never has been without 
vat all. In republican Rome a testator had the power 
to disinherit his wife and children, but if he wished to do this, he 
fudto say so expressly in the will. In the period of the principate 
1 BC-AD. 284), it became particularly necessary to state the 
» because a will disinheriting a close member of the family 


the estate (pars legitima, legitim), of which none of them 
be deprived except upon serious cause stated in the will. 
‘Whenafter the fall of the Roman Empire testamentary disposition 
came to be recognized again in the later Middle Ages, custom gen- 
erally ired that some minimum share, frequently one-third, be 
to the surviving spouse or the descendants or both. Upon 
evival of Roman law on the European continent and in Scot- 
ee customs were in various ways combined with the rules 
the Corpus juris. 
. Inthe modern civil law two systems are used to provide pro- 
tection against disinheritance. (1) Under the French system, a 
testator who is survived by descendants, parents, or (in some coun- 
| brothers, sisters, or even other close relatives cannot dispose 
‘tall of the “reserved portion" of his estate, the size of which 
q ‘upon the number and degree of nearness of relationship 
E ‘surviving "forced heirs.” Under the civil code of France, 
instance, donations inter vivos or mortis causa (“by cause of 
th”) cannot exceed one-half of the property of the disposer, 
ithe leaves at his decease a legitimate child; one-third, if he leaves 
children; and one-fourth, if he leaves three or a greater num- 
ber, The indisposable share is one-half of the property, if the 
disposer, having no children, leaves both his father and mother. 
(2) Under the»system of the German civil code, the surviving 
Spouse, a descendant, or, if there are no descendants, a parent can 
Chim to be paid in money one-half the value of the share which 
ues ;been his in the case of intestate succession. 
M England those customs that required a minimum: share in 
«t. personal property to be left to the surviving spouse and de- 
disappeared in the 17th and 18th centuries. The inter- 
(sts of dower and curtesy, which guaranteed life estates to the sur- 
MAE spouse in the real estate of the predeceased, were abolished 
the Administration of Estates Act, 1925. At the turn of the 
ty; freedom of testation was complete in England as well 
i e dominions and colonies, but not in Scotland, where the 
EU (children’s share) can still be claimed by, the children, and 
[^ : (widow's share) and the jus relictae or relicti (q.v. 1.6. 
Rie Survivor) by the surviving spouse. In 19th-century 
within freedom of testation, while unlimited by law, neos 
ee limits by the custom prevailing among Dee TM 
(eae to prevent the splitting up or alienation of the family 
ioi means of a so-called strict settlement. In each and 
eldest head of the family would so settle the estate upon 
E at it would descend to him undivided, but subject to a 
is life estate for the widow and provisions for the daughters, 
Mate of New and other needy relatives. In the different social on 
4. New Zealand, a new device for protecting needy family 
in.1990 against disinheritance was invented with the enactment 
Morisi a statute which empowers the court to order adequate 
i for the maintenance out of the estate of any testator 
ot made such provisions for his or her spouse or à needy 
Family provision acts of this kind have since been enacted 
à, Canada, and in England itself. 4 
the English Act of 1938, as amended by the Intestates 
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Estates. Act, 1952, the court may, contrary not only to the testa- 
tor's will but also to the general rules of intestacy, order that in 
case: of need, provision be made out of the income and under cer- 
tain circumstances even out of the capital, for the benefit of the 
surviving spouse, an unmarried daughter, a minor son, or any child, 
male or female, who is incapable of maintaining himself or herself 
because of physical or mental inability. This principle was ex- 
tended to include the deceased’s divorced former wife or former 
husband in certain circumstances by the Matrimonial Causes 
(Property and Maintenance) Act, 1958. 

In the United States the surviving spouse is protected against 
complete disinheritance in every state. As to lands, dower or cur- 
tesy has in one form or another been preserved in the majority of 
the states. Under this system, each spouse has an “estate” in the 
lands of the other, a portion of which continues beyond the death 
of one spouse until the death of the surviving spouse, and of 
which the latter-cannot be deprived without his consent by will or 
by sale, gift, mortgage, or any other kind of transaction, Under 
the system of the indefeasible share, the surviving spouse cannot 
be completely disinherited, but he is not protected against the 
other spouse’s giving away or using up his property before he dies. 
In most states the two systems are combined, but New York and 
other states in the eastern part of the country, as well as a few 
others, followed the example of England and abolished dower and 
curtesy, because their existence renders it necessary in every pur- 
chase of land to investigate whether the title might not be en- 
cumbered with dower and curtesy rights which are not readily 
discoverable: from the abstract or the title deeds. 

In those jurisdictions which adopted the so-called community 
property system (Louisiana, Texas, New Mexico, Arizona, Cali- 
fornia, Washington, Idaho, Nevada, and Puerto Rico) an indefeasi- 
ble share in the family wealth is secured to the surviving spouse by 
his or her being entitled to one-half of the community property, 
which generally consists of the property acquired during the mar- 
riage by the gainful activities of either spouse. Varying systems 
of community property also exist in numerous European and 
Latin-American countries. In the countries of the French system 
community property law applies unless it has been expressly con- 
tracted out by the parties to the marriage. Under the German 
system the assets of husband and wife remain separate, but upon 
the termination of the marriage the acquests are distributed among 
them, Protection of the surviving spouse can, furthermore, be 
achieved through homestead laws and those laws which guarantee 
to the widow or, frequently now, to the surviving spouse, an 
award of income payable out of the estate for a few months im- 
mediately following the death of the other spouse. Both types 
of laws are common in the United States; (See also COMMUNITY 
PROPERTY.) 

The only jurisdictions in the United States that protect descend- 
ants against disinheritance by giving them indefeasible shares are 
Louisiana and Puerto Rico, whose legal systems are not derived 
from the common law. In the other states the descendants are 
protected either not at all or only indirectly and incompletely by 
(1) so-called pretermitted heir statutes which, like early Roman 
Jaw, require the testator to state the disinheritance of a descendant 
expressly in the will; (2) after-born heir statutes, under which a 
child born after the making of the will is to receive his intestate 
share unless a contrary intention is stated in the will; (3) “charity 
begins at home” statutes, under which no more than a certain 
fraction (e.g., one-half) of the estate may be given to charity by 
a testator who is survived by certain close relatives; (4) “hell fire” 
statutes, which declare ineffective a testamentary provision for 
charitable purposes made by the testator upon his deathbed, in his 
last illness, or within a certain fixed period immediately preceding 
his death, 

In the U.S.S.R. heirs under 18 or unable to work cannot be de- 
prived of their intestate shares, Otherwise, freedom of testation 
is unlimited. 

Formalities of Wills.—In order to secure proof, impress the 
testator with the importance of the transaction, and to prevent 
fraud and forgery, a will must regularly be declared in an instru- 
ment in writing. However, a nuncupative (orally declared) will 
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is exceptionally admitted in some jurisdictions in such emergency 
situations as those of the soldier on active war duty, the sailor on 
board ship, or a person finding himself in immediate danger of 
death. 

In their rules establishing the requirements of the execution of 

a regular testamentary instrument, the legal systems of the modern 
world usually follow one or more of three forms: (1) the witnessed 
will as developed in England, especially through the Statute of 
Frauds, 1677; (2) the unwitnessed holographic will as developed 
in French customary law; (3) the notarial will as developed in the 
late Roman empire. Under the system of the witnessed will, 
which prevails throughout the United States and in all common- 
law parts of the Commonwealth, the instrument, which may be 
typed or printed or written by anyone, must be subscribed by the 
testator, and his signature must be attested to by two or, especially 
in the New England states, three witnesses, who must also sign 
their names to the instrument. Under the system of the holo- 
graphic will, which is available not only in most civil-law countries 
but also in numerous states of the south and the west in the United 
States, the entire instrument must be exclusively in the testator’s 
own handwriting and must also be signed by him; witnesses are not 
required. The notarial will, which is available in most civil-law 
countries, is executed so that the testator either dictates his provi- 
sions to the notary or hands him an instrument declaring that it 
contains his will. The entire transaction is recorded by the notary 
in a public instrument so that its proof upon the testator’s death 
is facilitated. In civil-law countries, a notary is not a layman but 
a respected member of the legal profession who is experienced in 
matters of drafting wills, estate planning, and conveyancing. 

Drafting. —The proper drafting of a will can be difficult. In the 
United States the law is complicated not only by its diversity from 
state to state but also by the fact that, unless different provisions 
have been stated in the will expressly, rules, which are in many 
respects obsolete, apply to such questions as: (1) how to appor- 
tion the burden of death taxes among the beneficiaries; (2) in 
which order creditors ought to be paid; (3) assets to be used for 
the payment of debts; (4) legacies to be abated in the case of 
insufficiency of the estate to pay them all in full; and (5) what to 
do when a beneficiary has predeceased the testator. Unless the 
testator has given special powers to his executor, it will be neces- 
sary for the latter in his administration to observe cumbersome 
and expensive formalities. In the United States a will thus tends 
to be lengthy and complicated, and it appears unwise ever to draft 
one without expert legal advice. Also, in order to keep up not only 
with the changing circumstances of the testator’s family circle and 
of his property but also to keep abreast of the frequent changes in 
the tax laws and thus to avoid unnecessary taxes, it is advisable for 
a testator to have his will regularly checked by a lawyer. 

Invalidity.—A testamentary disposition is not valid if at the 

time of its execution the testator was mentally incompetent or if 
he acted under “undue influence,” ;.e., coercion, or under fraud. It 
is difficult, however, to break a will upon any such ground. In the 
case of an attack upon the ground of incompetency, the courts, 
especially those of the Anglo-American system, demand strict proof 
that the testator, when he made the provision, was mentally unable 
to know what he owned or who were his relatives, or that he was 
unable to form a reasonable plan for the disposition of his prop- 
erty. The mere fact that the testator laboured under some in- 
sane delusion will not affect the validity of his will unless it is 
proved that it actually constituted the motive for the disposition 
made by him. Coaxing and persuasion are generally not held to 
constitute undue influence unless there were actual threats. A 
testator may be led, but he may not be pushed. Undue influence 
may be held to exist, however, where a testamentary disposition 
was brought about by a person upon whom the testator was de- 
pendent or whom he was likely to obey blindly. 

The statutory formalities prescribed for the execution of a will 
must be observed meticulously. An unwitnessed holographic will 
may fail because the instrument contains a printed letterhead or 
some other words, figures, or signs in print, a rubber stamp, or an- 
other person's handwriting. A witnessed will may fail because a 
witness signed outside of the testator's line of sight, or because 


WILL 


the witnesses were not told that the instrument was the testato 
will, or because a blank space was left between the end of the rg 
and the signature of the testator. The witnesses should be abso. 
lutely disinterested, i.e., persons who derive no direct or indi 
benefit from any of the provisions of the instrument, A Ee 
may be held to be benefited indirectly if her husband is appointed 
in the will as executor and thus given the opportunity to earn th 
fees of that office. Ordinarily, attestation of a will by sucha di 
qualified witness will not result, however, in the invalidity of the 
entire instrument, but only of the provision from which the wj. 
ness would have benefited. 

Revocation—A will is ambulatory, ż.e., it is of no effect unt] 
the testator's death, and it can be revoked or changed by him at 
any time. Revocation is effected either by the testator's phys. 
cally destroying the instrument, or by executing a new testamen- 
tary instrument the provisions of which are incompatible with 
those of the earlier one, or in which it is simply declared that the 
will is revoked. In many states of the U.S. a will is also revoked 
automatically if the testator marries after its execution. In En 
gland it is revoked by marriage unless it is stated to be made in 
contemplation of marriage with a named person. Attempts by 
contractual promise to limit one's freedom of changing or revol- 
ing his will are without any effect in those legal systems whith 
follow the pattern of the French civil code, But under the system 
of the German civil code, a disposition causa mortis is irrevocable 
if it is expressed in a hereditary pact (Erbvertrag) made witha 
beneficiary or even a third person. In Anglo-American law the 
will remains revocable even if the testator has promised that he 
will not revoke it; but if he does, his estate will be treated asi 
the testator had lived up to his promise. In practical effect, 4 
testator may thus bind himself not to revoke the will by which 
he has made a disposition in favour of the person who has pro 
ised to take care of him in old age, or in which a husband and lis 
wife have mutually promised each other that upon the death 
one of them, his property is to be enjoyed by the survivor, and 
upon the latter’s death is to belong to the children, or cera | 
relatives or charities. 

Probate and Administration.—In common-law countries, 
is usual for the testator in his will not only to direct who is to have 
his property and under what terms, but also to appoint an executor 
by whom the estate is to be settled. If no executor has been 4 
pointed in the will, or if the person so appointed does not qu! 
or is unwilling to act, an administrator with the will annexed M 
ministrator cum testamento annexo, administrator 6ta. 
be appointed by the court. If the executor cannot complete y 
administration, the court will appoint another (administrator 
bonis non, administrator d.b.m.), as his successor. il 

In the countries of Anglo-American law a will cannot be 
for any legal purpose until it has been admitted to probate 
proper court, which means that its genuineness and validi 
been judicially ascertained, In numerous states in the Uni 
States, a will contest may be raised within a certain peri "e 
after the instrument has been admitted to probate. If the tes! 
has failed to express himself with full clarity, it may become 
sary to have the will “construed” judicially. 

In most civil-law countries a will is effective upon 
tor's death without formal admission to probate. ^ punk 
executor is rarely able, however, to collect the testators 5. y 
count, sell his land, or in other ways make practical use 077 cate 
until he can identify himself as heir or executor by a one " 
heirship or some similar paper issued to him by a court, noe 
other public agency. (See also PRoBATE; ESTATES; Apt 
TION OF.) «a tats rell 

Will Substitutes.—In order to avoid costs and pitfalls 
or supposedly connected with will making, there have ig 
several kinds of transactions which are meant, in à less rope 
and less awesome way, to take care of the transfer vi jit 
from one generation to the next. Among these will su m 
life insurance plays the most important role. Also of Ru "m 
significance are: (1) the revocable inter vivos trust; (2) pont 
nation of a third-party beneficiary in a government saving stil 
(3) the creation of a joint tenancy with the incident of sul 
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jnapiece of land, a bank account, or some other asset; and (4) the 
so-called tentative or Totten trust, which is the designation by the 
depositor jn a bank or savings institution,of a person who is to be 
entitled to withdraw whatever may be-left in the account at the 
time of depositor's death. This "poor man's will" is popular in 
the state of New York, but its legal effectiveness has not been 
firmly determined in all other states. The frequent resort in the 
US. to such substitutes perhaps indicates the desirability of a 
thoroughgoing revision of the overcomplicated U.S. law of wills. 
Reliable statistics as to the proportion of property owners dying 
testate and intestate, respectively, would be desirable, but these 
were almost completely lacking in the 1960s, While the majority 
of adult persons seemed to die intestate, it was also probable that 
of the considerably smaller group of those leaving net estates of 
some size, wills were made by a majority, which was greater in 
the U.S. than in other countries in which the intestacy laws were 
more in accord with the intentions of the average citizen. 

See- also INHERITANCE; also references under “Will” in the 
Index. 

Bruocrapay.—A. Reppy and.L. J. Tompkin, Historical and Statu- 
lory Background of the Law of Wills (1928) ; T. E. Atkinson, Hand- 
book of the Law of Wills, 2nd ed. (1953); M. Rheinstein, The Law 
of Decedents Estates, 2nd ed. (1955); R, A. Wormser, Your Will and 
What Not to Do About It (1937); D. H. Parry, Laws of Succession, 
Testate and Intestate, 3rd ed. (1953); S. J. Bailey, Law of Wills, sth 
td, (1957) ; F., V. Hawkins and E. C. Ryder, Hawkins and Ryder on 
the Construction of Wills (1965) ; H. S. Theobald, Law of Wills, 12th 


ed, by G, R. Marshall (1963); W. J. Williams, The Law uen to 
Wills, 2nd ed. (1961); W. H. Page, Law of Wills, rev. ed. by W. J. 
Bowe and D, H. Parker, 9 vol. (1960-65). (M. Rx.) 
WILLAERT, ADRIAAN (c. 1490-1562), Flemish. com- 
poser, an important figure in the development of the Italian mad- 
rigal, established Venice as one of the most influential musical 
centres of the 16th century. -He was born, probably at Bruges, 
about 1490. He began to study law at the University of Paris 
but abandoned this in favour of music and became a pupil of Jean 
Mouton (q..)... He later traveled to Italy. Between 1522 and 
1525 he was employed at the court of the Este family at Ferrara, 
and from 1525 to 1527 he served Ippolito (IL) d'Este, archbishop 
of Milan, In 1527 he was elected music director of St. Mark’s, 
Venice, where he created a school that was to attract musicians 
ftom all over Europe. He died in Venice on Dec. 8, 1562. 
Willaert’s early chansons reflect the influence of Mouton; his 
later chansons are richer and more Italianate. His madrigals show 
gradual synthesis of Franco-Netherland polyphony, of which he 
Was a master, and Italian emphasis on: harmonic colour. As a 
Composer of sacred music Willaert is primarily known. for his 
ne Probably inspired by. the two opposing choir lofts at 
t. Mark’s, he developed a style of polyphony, in which two four- 
Part choirs are heard alternately but occasionally combine in an 
Cight-part section. This was to lead directly to the polychoral 
Wing that became a characteristic feature of Venetian music 
"ring the latter half of the 16th century: 
illaert’s many published works include five Masses (1536) ; 
i collections of motets (1539-61); Canzone  villanesche 
i 5); two sets of madrigals (1546, 1563); and a collection of 
he (1555). A complete. edition of his works, edited by 
Se enk and W. Gerstenberg, was begun jn 1950. 
* Alfred Einstein, The Italian. Madrigal. (1949). jd 
in MLLARD, the name of a family of U.S. clockmakers living 
rage achusetts from 1765 to 1850. Besides making excellent 
appr movement clocks of their own design, they trained many 
Prentices, including Edward Howard (1813-1904) and Aaron 
ful ‘tnison (1812-95), who were responsible for the first success- 
mass-produced. watches, 
M sons of Benjamin and Saram BRooxs WILLARD, of Graf- 
Reco Were clockmakers, BENJAMIN (1743-1803) learned 
Made and taught his brothers. He and EPHRAIM (1755- 22) 
ga à few fine tall case clocks by hand. SIMON (1753-1848) 
60 i Grafton and moved to Roxbury in 1780. There for DAE 
E he made clocks: tower, tall, Massachusetts shelf, ane e 
ove ich. he patented in 1802... His accurate, simplifie ed 
sets had wider-spaced plates, changed gearing, and pendu- 
im front, Paul Revere was his associate for a time. Simon's 
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son SrMoN (1795-1881) and his favourite apprentice, Elnathan 
Taber (1786-1854), succeeded him. AARON (1757-1844) pro- 
duced similar clocks at Grafton and Boston until he retired in 
1823; his son Aaron (1783-1864) carried on until about 1850, 
when mass-produced inexpensive Connecticut clocks ruled the 
world market. (B. Pr.) 

WILLARD, EMMA (HART) (1787-1870), U.S. educator 
whose efforts in behalf of women's education had great influence, 
was born at Berlin, Conn., Feb. 23, 1787, and began teaching at 
age 16. In 1807.she became principal of a girls’ academy at Mid- 
dlebury, Vt., and there, in 1809, she married John Willard. Her 
son, John Hart Willard, was born in 1810. In 1814 Mrs. Willard 
opened a boarding school of her own. Her Plan for Improving 
Female Education (1819), first addressed to the New York State 
legislature, was an appeal for state aid in founding schools for 
girls and for educational advantages for women equal to those for 
men. It was rejected by the legislature but. found favour with 
Gov. De Witt Clinton, who invited her to move her school to 
Waterford, N.Y. Two years later (1821) it was moved to Troy as 
the Troy Female Seminary. In 1845-47 Mrs. Willard traveled 
8,000 mi, throughout the south and west, counseling in educational 
matters, In 1854, with Henry Barnard, she represented the 
United States at the World's Educational convention in London. 
She wrote several textbooks, which passed through many editions 
and were widely used, and also a volume of poems, of which the 
best known was “Rocked in the Cradle of the Deep.” Her second 
marriage, to Christopher Yates, which took place in 1838, after the 
death of her first husband in 1825, ended in divorce. Her death 
occurred at Troy, N.Y., on April 15, 1870. 

See A. Lutz, Emma Willard: Daughter of Democracy (1929). 

WILLARD, FRANCES ELIZABETH CAROLINE 
(1839-1898), U.S. educator, reformer, and founder of the World’s 
Woman’s Christian Temperance Union, was born: at Churchville, 
Monroe County, N.Y., Sept. 28, 1839, She became a teacher upon 
graduation from the North-Western Female College at Evanston, 
Ill,in 1859. In 1871 she accepted the presidency of the newly 
organized Evanston College for Ladies. When it merged with 
Northwestern University in'1873, she was appointed dean of 
women. She.resigned this post in 1874 to become corresponding 
secretary of the National Woman's Christian Temperance Union. 
In 1879 she was elected president and held that office until her 
death. In 1883 she organized the World's Woman's Christian 
Temperance Union and was its first president... The organizations 
in which she was active were committed to temperance reform, 
woman's suffrage, and improved industrial codes for women, In 
recognition of her work, she was chosen president of the National 
Council of Women in 1888. 

Her work for reform led her into politics. . She joined the na- 
tional Prohibition Party and in the 1880s exerted influence in its 
executive council, She was an excellent speaker, a successful 
lobbyist, and an expert in public opinion and pressure politics. 
She participated in the Industrial Conference, forerunner of the 
Populist Party, held in St. Louis, Mo., in February 1892. She 
died in New York City on Feb. 18, 1898. 

With Mary A. Livermore she edited A Woman of the Century 
(1893), which includes a sketch of her life, and she published 
other books, including Glimpses of Fifty Years (1889). 

BisrrocgAPHY.—À. A. Gordon, The Beautiful Life of Frances E. 


Willard (1898), with an introduction by Lady. Henry Somerset; W, M. 
Thayer, pea Who Win (1896); M. L. BA Frances. Elisabeth 


Willard (1964). M. E. Dx.; X.) 
WILLCOCKS, SIR WILLIAM (1852-1932), British civil 
engineer, who created plans for the first; Aswan (Assuan) Dam 
and major irrigation projects in South Africa and Turkey, was 
born in India of English parents on Sept. 27, 1852. After attend- 
ing the Civil Engineering College at Roorkee, he entered the 
Indian Public Works Department in 1872 and then the Egyptian 
Public Works Department in 1883. While director-general of res- 
ervoirs for Egypt he completed studies that led to the construction 
of the Aswan Dam under Sir Benjamin Baker. The dam, com- 
pleted in 1902, with a height of 130 ft. (40 m.) and storage ca- 
pacity of 800,000 ac-ft. (986,800,000 cu.m.), ensured a fuller 


528 


water supply for the Nile Valley. Willcocks retired from his 
Egyptian post in 1897 and in 1901 went to South Africa to make 
plans for irrigating arid regions there. Part of his scheme was 
carried out, and he was knighted for his work. In 1911, while 
head of irrigation for the Turkish government, he proposed a plan 
to bring water again to the area of ancient Chaldea (now south- 
ern Iraq). Part of this plan also was carried out, bringing 3,500,- 
000 ac. (1,416,450 ha.) under irrigation. He died at Cairo on 
July 28, 1932. (S. C. Hz.) 

WILLEMITE, a mineral consisting of zinc orthosilicate. 
Found near Liége, it was named after William I of the Netherlands. 
It occurs in the United States at Sterling Hill and Nutley in New 
Jersey, where it is associated with other zinc ores (franklinite and 
zincite) in crystalline limestone, and at a few other places. After 
more than 100 years of production the Nutley mine was closed in 
1954 because of exhaustion of ore reserves. A variety of willemite 
containing much manganese replacing zinc is called troostite. Un- 
der ultraviolet radiation willemite fluoresces with a brilliant green 
colour, a characteristic used in separating it from other minerals 
and that led to its use in the manufacture of early television tubes. 
Its formula is Zn9SiO,. It crystallizes in the rhombohedral sys- 
tem. Crystals have the form of hexagonal prisms terminated by 
rhombohedral planes; there are distinct cleavages parallel to the 
prism faces and to the base. Granular and cleavage masses are 
commoner. It varies considerably in colour, being colourless, 
white, greenish-yellow, apple-green, flesh-red, etc. The hardness is 
54 and the specific gravity ranges from 3.9 to 4.2. (Cr. F.) 

WILLEMS, JAN FRANS (1793-1846), Flemish poet, play- 
wright, essayist, polemicist, and the most important Dutch philolo- 
gist of his time. Born at Boechout, Belg., March 11, 1793, he was 
educated at Lier and in 1809 became a notary's clerk in Antwerp, 
where he was appointed assistant city archivist in 1815 and regis- 
trarin 1821. During these years he was also writing plays, poems, 
and essays in the style of the Rederijkers (rhetoricians), and be- 
ginning his work as a philologist. His Verhandeling over de 
Nederduytsche tael en letterkunde . . . (two volumes, 1819; 1820- 
24) is a milestone in the history of literary studies in the Nether- 
lands. It already shows the two ideas underlying all his work: 
Romantic ideology and faith in the essential unity of the Nether- 
lands. An opponent of the Revolution of 1830, he was exiled in 
1831 to Eeklo and there devoted himself to philology. He pub- 
lished a translation of the 13th-century Vam dem vos Reinaerde 
(Reynard the Fox) into modern Flemish, with an epoch-making 
introduction (1834), followed by a scholarly edition (1836), which 
won him fame abroad. In 1835 he was moved to Ghent, where he 
became active as a scholar and leader of the Flemish national and 
Romantic revival. Among other activities, he founded the periodi- 
cal Belgisch Museum (1837—46), which is a mine of information 
on medieval Flanders. He died at Ghent, June 24, 1846. His 
many-sided and often pioneer work included critical editions of 
medieval texts, among them a remarkable collection of popular 
songs, Oude Vlaemsche Liederen (1848), and studies on language, 
dialect, place-names, and cultural history. 

BIBLIOGRAPHY .—A, de Poortere, J. van den Broeck, and P. de Vroede, 
Jan-Frans Willems. De vader der Vlaamsche beweging (1944); J. 


Crick, Jan-Frans Willems (1946) ; J. van Mierlo, J. F. Willems (1946) ; 
A. Deprez, Jan Frans Willems (1964). (R. F. Ls.) 


WILLEMSTAD, capital of the Netherlands Antilles and 
principal town of Curagao (q.v.), is on the south coast of that 
island where a large bay, the Schottegat, provides a natural deep- 
water harbour. The town lies astride the narrow channel, known 
as St. Anna Bay, that leads from the sea to the Schottegat. Punda, 
the commercial and administrative centre; occupies the eastern 
side and is linked to Otrabanda, a mainly residential section to the 
west, by a pontoon bridge. 

Punda, the oldest quarter, grew up soon after the Dutch occupa- 
tion of Curacao in 1634, and many of its buildings have the tiled 
roofs, gables, and Baroque facades of 18th-century Dutch archi- 
tecture. After 1918, when oil refining became a major industry, 
Willemstad grew in size, and in the 1960s suburban building 
almost surrounded the Schottegat. The population in 1960 was 

43,547, most of whom were employed in commerce, refining, and 
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shipyards. Several new hotels were built in the 1950s and 1 
for the increasing number of tourists. (D.R B) 

WILLIAM I (WmHeELM FRIEDRICH Lupwic) (1797-1999) 
German emperor from 1871, as well as king of Prussia from 136) 
a sovereign whose realistic modesty fitted him for Collabo; iim 
with stronger statesmen in raising his monarchy to predominance 
in Germany. 

Born in Berlin on March 22, 1797, the second son of the future 
king Frederick William III (g.v.) of Prussia, William in his 
hood witnessed the humiliation of the kingdom after the Battle 
of Jena (1806) and in his youth received his baptism of fire at 
Bar-sur-Aube (1814), when the German “War of Liberation” fd 
helped push Napoleon's armies back on to French soil (see Qm. 
many; History; Napoceonic Wars). From 1815 onward ly 
played the role of principal figure in the Prussian Army, becoming 
an expert in military matters and developing a profoundly cit 
servative outlook. He was not expressly destined’ for the royal 
succession till 1840, when on the accession of his childless elder 
brother Frederick William IV 
(g.v.), he became “prince of 
Prussia" as heir presumptive, 
He was highly mistrustful of the 
constitutional experiment of 
1847, which introduced a “United 
Diet" of the Estates of the me 
merous provinces under the Prus 
sian dynasty's rule; and when 
revolution broke out in Berlinin | 
March 1848, his advocacy of 
force earned him the nie 
* Kartütschenprinz" (“Prince of 
Grapeshot"). He went into tem 
porary exile in England, where ë 
widened his outlook somewhit 
Having returned to Prussia it 
June 1848; he commanded the 
troops sent to suppress the ia 
rection in Baden in 1849. 

The effect of the lessons of 1848 on William’s mind was reiti 
forced by the influence of his consort, Augusta of Saxe-Weitl 
Eisenach, a witty and temperamental princess whom he had mar 
| 
! 
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with Eliza Radziwill). His conservative prejudices against à 
ideas were thus mitigated in the decade preceding his accession i 
the Prussian throne. Appointed military governor of Rhineln 
Province in 1849, he made his residence at Coblenz a centre 0 
opposition to the reactionary policies of Berlin. With the libe 
Preussische Wochenblatt as its press organ, his circle calle ái 
alignment with the Western powers, especially during the Crim 
War (q.v.). Bismarck's recommendations were scornfully | 


ried in 1829 (after painfully renouncing his youthful 3 


scribed by William at this time as “schoolboy’s politics.” i 
Having been appointed deputy (October 1857) and then s 
(October 1858) for the ailing Frederick William IV, William n 
ceeded him as king on Jan. 2, 1861. He had already, 85 an 
surprised and inspired the public by proclaiming his so-called 
Era, but the ministry with which he inaugurated it was caution 
composed, including some pronounced conservatives besi 5 | 
erate liberals. The demands of foreign policy in 1859 (see w 
INDEPENDENCE, Wars oF) were beyond his capacity: while oleon 
inclined to alliance with Austria against the France of Ne 
III, he insisted that Prussia should have the supreme pue rant 
the Rhenish front; and the Austro-French armistice of Vi ns | 
took him by surprise. His policy of *moral conquests o 
in Germany failed to solve the long-standing problem 9 tine | 
Prussian rivalry, though he made sincere efforts at the sam 
to come to terms with Austria for a reform of the arme 
the German Confederation. be 
In Prussia's internal affairs, major concessions to li iliam 
were blocked by the Upper Chamber or trammeled by q isl 
own reluctance, as his fundamental conservatism reassert? "ny 
He was steadfastly convinced of the need for army re "T 
his plan was frustrated because, in the light of his exper 


for fear of further revolution, he demanded that con- 
scription should be for a term of three years, to which the liberals 
objected. The crisis came to a head when the newly founded 

German Progressive Party won a notable victory in the elections 
of 1361. Backed by his war minister, Albrecht von Roon, and by 
the chief of the Military Cabinet, Edwin von Manteuffel, the king 
insisted on the three-year term; and in 1862, when the Lower 
Chamber rejected the Army Bill, he was ready to abdicate, Then 
Otto von Bismarck (g.v.) was summoned to assume the office of 

rime minister: he persuaded William to continue the struggle, 
cost what it might. 

Upto 1866 there were frequent occasions when William accepted 
Bismarck's policy only with reluctance: for instance, when he de- 
dined the invitation to the Austrian-sponsored Assembly of 
Princes at Frankfurt in 1863; when Bismarck treated the Augus- 
tenburg candidature merely as a means toward the annexation of 
Schleswig-Holstein (see SCHLESWIG-HOLSTEIN QUESTION) in 1864; 
when war was being prepared against Austria in 1866 (see SEVEN 
Weexs’ WAR); and when the terms to end that war were under 
discussion, After 1866 the king recognized that Bismarck was 
more necessary to Prussia than he himself was. 

In 1870, when the Hohenzollern candidature to the Spanish 
throne was leading to the Franco-German: War (q.v.), William 
showed himself far more cautious than Bismarck. During the war 
he fulfilled his constitutional function of arbitrating between his 
thief advisers, Bismarck and Moltke, when they were in disagree- 
se vem he was a military man himself, he gave priority to 
political considerations. 

William was so thoroughly imbued with the traditions of the 
Prussian monarchy that it was painful for him to accept the foun- 
dation of the German Reich and the imperial title. Bismarck in- 
duced him to accept it by means of the fiction of an offer from all 
the German princes. William would at least have preferred the 
ttle of “emperor of Germany” instead of the mere “brevet rank” 
of “German emperor.” Tension was still subsisting on the very 
diy of his being acclaimed emperor at Versailles, Jan. 18, 1871. 

William was distressed by the Kulturkampf that Bismarck con- 
oa in alliance with the Liberals against the Roman Catholic 
m urch; and he consented only with reluctance to the introduction 
i marriage and to the packing of the Prussian Upper House 
bue new members so as to undermine opposition to territorial 
(nae But when Bismarck made his last appeal to be 
(a of office (1877), William answered: “Never!” On rare 
i Se lar held his ground for a time on personal matters, 
Sd t ismarck in 1877 demanded the dismissal of Albrecht von 
[m cm ^a pid RET hers 2 Ma ndis: von Ben- 

d National Liberals into the ministry. 

Rees of 1879 with Austria was especially grievous for 
ius who regarded it as a betrayal of Russo-Prussian dynastic 
to resign if Rey to it only when all his ministers threatened 

Monk used. 
Pri self-restraint and conscientious devotion to duty made 
der the Pr smarck's achievement, the unification of Germany cu 
lle spirit um crown, though the conflict. of that monarchy wi 
indignation the times was largely due to his personality. General 
lia on nat the two attempts made on his life in 1878 (by <4 

im, on ] ay 11 and by K. E. Nobiling, who seriously wounde 
socialist ian 2) was expressed in support for Bismarck’s anti- 

Jue ye lation., William died in Berlin on March 9, ne 

WILL tn Kaiser Wilhelm I (1897; 9th ed. 1943). (Ha. 5, 
1941), G M II (Frreprich WILHELM VIKTOR ALBERT) (1859- 
ed of Wort emperor and king of Prussia from 1888 por 

illam RN War I in 1918, popularly known as the NS 
the fukin orn at Potsdam on Jan. 27, 1859, the UR son o. 
ictoria DHL Frederick and his consort the Britis rien 
sia, under fhe childhood coincided with the period in dem : d 
many Se e guidance of Otto von Bismarck (q.v.). u E wak 

ith a cri mo the empire of the Hohenzollerns. He t e 

è was 3g led arm, and his mother was always cold toward AE 
long run ucated conscientiously, but without much profit in the 
it Georg Under the general tuition of the industrious but pedan- 

€ Hinzpeter, he became the first Hohenzollern to attend a 
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school open to the public (the 
Kassel Gymnasium) and finally 
spent two years at the University 
of Bonn; but though he took 
great interest in certain features 
of the age, notably in its tech- 
nology and science, and though 
he liked, in conversation, to pose 
as a man of the modern world, he 
remained convinced that he be- 
longed to a distinct order of man- 
kind, designated for monarchy by 
the grace of God. He never 
overcame the tension between 
his inner sense of insecurity and 
his compensatory self-assertive- 
ness, early expressed in his oppo- 
sition to his parents' political 
liberalism. 

An army officer at Potsdam 
from 1879, William identified 
himself wholly with his military 
environment. This was to exer- 
cise a lasting influence on him. 
As emperor, he depended on his 
aides-de-camp, whom he formed 
into a “military household”; preferred military and naval attachés 
to civilian diplomats; and relied excessively on the heads of the 
military and naval cabinets. Sustained application to work was 
uncongenial to him; court life and travel from place to place ab- 
sorbed his time; he became oversusceptible to the mood of the 
passing moment. On the one hand he conceived a boundless ad- 
miration for Bismarck, in defiance of his parents; on the other 
he alarmed Bismarck by tending to imitate Frederick the Great 
and by docile acceptance of the extreme conservatism of Alfred 
von Waldersee (successor of the great Moltke on the General 
Staff), combined with advocacy of a preventive war against Russia. 
In 1881 he was married to Princess Augusta Victoria of Schleswig- 
Holstein-Augustenburg. 

William was 29 years old when he came to the throne after his 
father's short reign (March 9-June 15, 1888). For an outline of 
the political problems immediately facing him, see GERMANY: 
History. Critical observers even then remarked the immaturity of 
the “young” Kaiser. His characteristic impatience soon brought 
him into conflict with Bismarck, the founder of his empire, whom 
he dismissed from the chancellorship on March 18, 1890, Under- 
lying this dismissal was William's wish to govern in person, by his 
own absolute authority. On the question of social policy, however, 
his point of view was, in. 1890; fundamentally wiser and more 
progressive than Bismarck's and he thus won much public support 
for the moment; but the first disappointments were enough to 
make him revert, with less inhibition than Bismarck, to a policy of 
severity against the Social Democrats. In 1894 he dismissed 
Caprivi (q.v.), whom he had appointed in Bismarck's place and 
who had tried to tone down the conflict with the Social Demo- 
crats; and in 1899 his government proposed a law prescribing 
penal servitude. for trade-union activities which endangered the 
security of the state. Yet William had neither the strength nor 
the consistency of purpose to carry even this policy through, 

Entirely subjective in his reactions and governed almost exclu- 
sively by personal and dynastic motives, William was ill-equipped 
to steer German foreign policy along a rational course, His 
“love-hate” relationship with Great Britain and with his English 
cousins (Queen Victoria was his grandmother) was typical of his 
predicament. Because of his dispute with Bismarck in 1890 he 
let the “Reinsurance Treaty” of 1887 with Russia lapse, thus losing 
the guarantee of Russian neutrality in the event of a war between 
France and Germany; but his failure to renew the treaty was not 
so much a deliberate cancellation of it as a matter of resigning 
himself to circumstances. Without any strict appraisal of realities 
he moved continually between scarcely compatible positions; 
knightly loyalty to his Austrian alliance; readiness to cooperate 
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the second wartime chief of the General Staff, as he was tig 
alarmed by the massive energy of Ludendorff (q.v). His mE 
of taking a risk was characteristically exemplified in his E 
for the policy of withholding the German battle fleet from the ti 
seas till 1916: In the debates on U-boat warfare he was a shuttle 
cock between the military side and the political. Finally, hay 
been forced to accept Bethmann’s resignation, he surrendered ak 
together to Hindenburg and Ludendorff (who in 1916 had together 
taken Falkenhayn’s place in supreme command of the Amy)- 
still, however, without really attaining a relationship of confide, 
with the latter. He vacillated between defeatism and dreams d 
victory and had long lost all influence when the collapse of the 
German offensive of 1918 made it obviously necessary to end the 
war. At least he appreciated the necessity of capitulation and dd 
not insist that the German nation should bleed to death for; 
desperate cause. 

Having accepted Prince Max of Baden (see MAXIMILIAN) à 
his chancellor and sanctioned Prince Max's approach to Pres, Wik 
son for an armistice, William consummated his "revolution from 
above" by dismissing Ludendorff (Oct. 26, 1918). But he could 
not make up his mind to abdicate, though Prince Max urged lim 
to do so in order to facilitate negotiations. Nor could he bring 
himself to take the advice of Wilhelm Groener, Ludendorff's suc 
cessor, by presenting himself in person on the battlefield, He wa 
at the Army headquarters, at Spa, when the German Revolution 
took him by surprise. Even then he imagined that he could abd- 
cate as German emperor but remain king of Prussia; and Prince 
Max, in Berlin, had to take it upon himself to hasten the announce 
ment of the abdication (November 9). Officers, questioned at Spa, 
had indicated that the troops would march back in good order 
under Hindenburg’s command but would not fight for William 
against the revolution on the home front. ‘The monarchys lis 
and strongest support was broken, and William finally crossed the 
Dutch frontier into exile, urged at this stage by Hindenburg him- 
self to do so. y 

From the place of residence allotted to him at Doorn, in ll 
province of Utrecht, William absolved administrators and officers 
of their oath of loyalty to him, though he did not formally re 
nounce his rights. There was a demand that he should | 
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with Great Britain; and the fantasy of a continental alliance em- 
bracing Germany, France, and Russia. To the last-mentioned idea 
he imagined, as late as 1905, that he had converted the Russian 
emperor Nicholas II through their interview at Björkö. 

For all his good intentions, William continually aggravated the 
task of German statesmen by making peremptory gestures and 
abrupt pronouncements. His vitality made him disconcertingly 
provocative, though the fact that his genuine desire for peace al- 
ways prevailed in the last resort, up to 1914, gave him an increasing 
prestige. His chief ministers either took endless trouble to repair 
the damage done by his indiscretions, as Caprivi and Hohenlohe 
did, or adopted the futile and dangerous course of trying to make 
him harmless by flattery, as Bülow did. William could scarcely 
understand how seriously he compromised the monarchy's position 
by such impulsive actions as his telegram of 1896 to Paul Kruger 
after the Jameson raid on the Transvaal, or his speech of 1900 ex- 
horting the German contingent of troops sent to China at the time 
of the Boxer Rising to emulate the Huns. The publication in the 
Daily Telegraph, in 1908, of an account of an interview in which 
he had stated his ideas on Anglo-German relations not only coun- 
teracted his purpose of promoting Anglo-German friendship but 
also led to his great humiliation in the consequent internal crisis 
in Germany (see BGLow, BERNHARD, Prince von). 

It remains open to question how far the catchphrase "personal 
regime" can rightly be applied to the government of Germany 
under William II. The superficial drama of his interventions 
should not be allowed to disguise the fact that he was too incon- 
stant to exercise, by himself, a determining influence on domestic 
or foreign affairs, except on rare occasions. When superior forces 
opposed him, he regularly gave way, as in the Daily Telegraph 
crisis of 1908; when his mood was in accord with the times, he 
scored a success, as in his inauguration of a German "world policy" 
at the turn of the century, departing from the Bismarckian tradi- 
tion of concentrating on Europe rather than seeking adventures 
Overseas. Another success was his naval program, his own favour- 
ite scheme, which was carried through by Adm. von Tirpitz (q.v.), 
though it was undeniably fatal that William persisted in his pro- 
tection of Tirpitz, against the advice of such statesmen as Beth- 
mann Hollweg (g.v.), throughout the period 1909-14, when the 


building of Dreadnoughts put an ever-increasing strain on Anglo- 
German relations. When Lord Haldane, then British minister for 
war, undertook his mission to Germany early in 1912, William 
would have welcomed a rapprochement but could not understand 
the conditions the British required for it. 

The Daily Telegraph crisis deeply wounded William's previously 
unimpaired self-confidence, which was not restored when he 
avenged himself by dismissing Bülow in 1909. For Bülow's suc- 
cessor, the conscientious bureaucrat Bethmann Hollweg, he gradu- 
ally came to show great respect, acknowledging Bethmann's supe- 
rior insight in internal affairs, such as the reform of the Prussian 
electoral law. It was only reluctantly that he parted with Beth- 
mann, in July 1917, after three years of World War I. 

In the Moroccan crisis of 1906 William had shrunk from the 
brink of war (see ALGECIRAS CONFERENCE) ; and despite his mili- 
taristic manner, in the Serbian crisis of July 1914, which led to 
World War I, he was well aware that he was inadequate to the 


over to the victorious Allies for trial as a “war criminal,” but ji 
Netherlands government refused to extradite him. After the és 
of the former empress Augusta Victoria (1921), he mare je 
1922, the widowed Princess Hermine von Schünaich-Carolath (née 
princess of Reuss). In his first decade of inactivity he lee 
books of memoirs. Always vaguely hoping for a restoration 0 i 
monarchy in Germany, he made tentative advances toward E 
Nazis so long as Hitler was willing to keep such an illusion 0 
In World War II, when the Germans occupied the NE aa 
William abstained entirely from public activity. He died at 
on June 4, 1941, Hitler granted him a military funeral. 
See also references under “William II" in the Index. T 
BrisLi0GRAPRY.— There is an edition of William IP letters 9, 5 : 
1914 to Nicholas II by W. Goetz (1920). For studies see J, D. rrj 
Fabulous Monster (1934) ; E. F. Benson, The Kaiser and RE i 
Relations (1936); E. Eyck, Das persönliche Regiment We aosi 
(1937) ; A. Stutzenberger, Die Abdankung Kaiser Wilhelms Tih Th 
K. F. V. Westarp, Das Ende der Monarchie (1952); M. Bali’ 


sovereign’s task of deciding between his political and military ad- 
visers. He never wanted to conjure up a war for world dominion. 
When the Austrian archduke Francis Ferdinand was assassinated 
(June 28), William readily gave Vienna a “blank cheque” for a 
confrontation with Serbia. On his belated return from a cruise in 
the Baltic he tried in vain to exorcise the imminent catastrophe by 
giving an optimistic interpretation of Serbia’s reply to the Austrian 
ultimatum, by suggesting that the Austrians should go no farther 
than Belgrade, and by his final correspondence with Nicholas II. 
He honestly believed that an offensive was being mounted against 
him and that he was the victim of the diplomatic machinations of 
his late uncle, Edward VII of Great Britain. 

The role of ultimate arbiter of German policy in wartime was 
too heavy for William II to sustain. To escape from its exigencies, 
he virtually fled from Berlin to the Imperial War headquarters. 
Instinctively, up to 1916, he clung to Erich von Falkenhayn (q.v.), 


fort 
Arlette, daughter of a tanner of Falaise. 1034) ! 
leaving for the Holy Land, held a council at Fécamp n 
which the Norman barons reluctantly acknowledged Bo 
mate William as Robert's heir. For the next 12 years Pn wi 
was given over to anarchy and it was problematical whethe ir 
liam or his dynasty would survive. Undoubtedly the mos 
tant factor in William’s favour was the friendship anc F1 
extended to him by the Capetian king of France, Hen pwe 
supported William in person at the crucial battle of Vae oy 
near Caen, by which the most serious baronial revolt RES y 
duke was utterly crushed (1047). The victory transform with 
liam’s position. Thereafter, though he had to conten 
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several rebellions, his authority as duke was assured. His next 
enterprise (1051) consisted in helping King Henry to attack 
Geoffrey Martel, count of Anjou. William had by now gained a 
great reputation as a knight, distinguishing himself in action by 
impetuous bravery. Count Geoffrey fled before him, leaving the 
Norman town of Alençon, which had willingly received an Angevin 
garrison, exposed toa terrible vengeance, The townsmen taunted 
the duke by displaying hides on their walls and shouting “Hides 
for the tanner.” Alençon was stormed and burned and its leading 
citizens were savagely mutilated. For the next four years William 
was busy. consolidating his power in Normandy. It is noteworthy 
that in this period the ancient policy of friendship between the 
Norman and Capetian rulers was reversed, Henry I now openly 
sided and abetted Norman rebels against a duke who threatened 
togrow too powerful for the French. 

English politics were inevitably of concern to the duke of 
Normandy. William's father had married King Canute’s sister 
Estrith and is said to have contemplated an invasion of England, 
Under Edward the Confessor (1042-66), who had been brought up 
in Normandy, England had welcomed many Normans to high of- 
fice, Edward, whose marriage in no way altered his resolve to re- 
main celibate, may have hoped that Duke William would succeed 
him, Although serious doubt has been cast on the story, given in 
the D version of the Anglo-Saxon Chronicle, that William visited 
England in 1051, his designation as future king was probably a 
fact, and in about 1051 he enormously strengthened his position by 
marrying Matilda, daughter of Baldwin V, count of Flanders, a 
country which had close links with both England and Normandy. 
For some unexplained reason, the marriage was expressly forbid- 
den (1049) by Pope Leo IX and it was not until 1059 that Pope 
Nicholas II legitimated it by a special dispensation, partly on 
condition that husband and wife should each found a monastery. 
William and Matilda accordingly founded St. Stephen's and Holy 
Trinity at Caen, only one of several indications of a deliberate 
policy to make Caen an important ducal centre from which to 
control Lower Normandy, The Flemish marriage alarmed Henry 
I, who, with his old enemy. Geofirey Martel, attacked Normandy 
in 1054 and again in 1058. In 1054 a formidable invasion, under- 
taken by the entire feudal host of France, was frustrated by the 
brilliant victory won at Mortemer by Duke William’s lieutenants, 
William himself won the decisive and equally spectacular Battle of 
Varaville which put paid to the 1058 invasion. The deaths in 
1060 of Henry I and Geoffrey Martel opened the way for the Nor- 
man annexation of Maine in 1062 and made possible the conquest 
of England (1066). 

5 Conquest of England.—The biggest obstacle to William’s am- 
ition to become king of England was the powerful position held 
bythe house of Godwin (g.v.), earl of Wessex. , Godwin's second 
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son Harold (later King Harold II) succeeded as earl of Wessex 
(1053), and by 1057 three more sons had obtained earldoms. Al- 
though Edmund II Tronside’s son Edward, a possible heir to the 
throne, was brought to England from Hungary, he died in 1057, 
leaving a young son, Edgar the Aetheling. Harold increased his 
power by defeating.a major Norwegian invasion (1058) and by a 
brilliant Welsh campaign (1062). But, apparently in 1064, he fell 
into the power of William of Normandy, participated in the duke’s 
Breton campaign, was knighted and became William’s man, He 
evidently took an oath to support William’s designs on the English 
throne. Yet, the day after the Confessor’s death, Harold was 
crowned king (Jan. 6, 1066)... William was favoured by alliances 
with Flanders and Brittany, minorities in France and Anjou, and 
the ambitions of Harald Hardraade, king of Norway, whose inva- 
sion of England absorbed much of Harold's energies in the cam- 
paign ending with the English victory at Stamfordbridge (Sept. 25, 
1066).. Above all, William had the support of the papacy, dis- 
turbed by irregularities in the English Church, Landing at Peven- 
sey.on Sept. 28, William met Harold's army, which had hurried 
from the north, on Oct. 14, at the site of the present town of Battle, 
a few miles from Hastings (q.v.), Skilfully combining archers 
with cavalry against Harold’s foot soldiers, William inflicted a 
crushing defeat on the native army. Harold was among the slain 
and William was able to have himself crowned king of England 
jn Westminster Abbey on Christmas Day 1066. 

From 1066 to 1070 William and his lieutenants were occupied 
with native English revolts, in Kent and the Welsh marches, at 
Exeter and Norwich, and, most seriously of all, in Northumbria, 
where the rebels received Danish aid. William defeated them in 
person (1069), bought off the Danes and showed mercy to the 
English leaders, but he ruthlessly devastated the central plain of 
York as well as Cheshire and Staffordshire. By 1070 the Norman 
conquest of England was complete, and soon afterward William 
was using English troops to fight for him in France. 

Government of England.—The key to William I’s govern- 
ment was Norman personnel working with native English institu- 
tions. His army leaders and the other great men he favoured, were 
granted the estates forfeited by Harold and his family and sup- 
porters, while the lands of later rebels, mainly in the midlands and 
Yorkshire, were similarly bestowed. The result was that a rela- 
tively small number of magnates held, for military service and as 
tenants-in-chief of the king, vast landed estates made up of many 
widely scattered components. By the end of the reign the ruling 
class was overwhelmingly Norman and its members were bound 
closely to the king by strong feudal ties. On the other hand, Wil- 
liam took over the existing administrative and judicial machinery, 
the royal writing office, the use of sealed writs, the fiscal institu- 
tions including a national land. tax, the local. divisions of shire 
and hundred with their courts. He made great use of certain 
trusted followers, especially Geoffrey de Montbray, bishop of 
Coutances, his own half-brother Odo, bishop of Bayeux, 
and Archbishop Lanfranc of Canterbury; but these prelates, 
like their lay colleagues, Robert, count of Mortain, and William 
FitzOsbern, ruled within a native English framework of law and 
custom. Here the way in which the Normans adapted the English 
office of sheriff is specially noteworthy. By the end of the reign, 
the sheriffs had almost replaced the earls as the most important 
dignitaries through whom the king ruled. William did not abolish 
the earldoms, but his earls tended to be confined to areas of border 
defense—Odo of Bayeux in Kent, Hugh of Avranches at Chester, 
and a series of earls of Northumberland based upon Bamburgh and 
Durham. ' 

The loyalty and the obligations which had bound subjects to the 
king in Anglo-Saxon England were encouraged and maintained by 
William and it is significant that in the last serious revolt of the 
reign (1075) it was Normans who rebelled and Englishmen whó 
iought for the king. William regularly held great councils at 
which he ceremoniously “wore his crown,” and in 1086 he sum- 
moned an especially comprehensive assembly at Salisbury where, 
in addition to all the tenants-in-chief, every landholder of any 
account—probably meaning the principal vassals of the great 
feudatories—did homage to the king personally. 
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An expedition to St. David's in 1081 was William’s only no- 
table intervention in Anglo-Welsh relations; otherwise, he relied 
heavily on Normans whom he made lords of Chester, Montgomery, 
and Hereford. In 1072 he took an army to Scotland and at Aber- 
nethy on the Tay forced King Malcolm III to do him homage and 
eject Edgar the Aetheling from his kingdom. But William's policy 
toward the North and the Scottish border was negative: in effect 
in 1080- he permitted a retraction of the border when his eldest 
son Robert, after an ineffectual Scottish campaign, built the *New 
Castle" on the River Tyne. The most serious external threat to 
English security, after those from Wales and Scotland, came from 
Scandinavia. In 1085 the king of Denmark, Canute, son of Sweyn 
II Estrithson, prepared a massive invasion fleet and to meet it 
William took to England an exceptionally large army of merce- 
naries from Normandy and Brittany. Canute's plan had to be 
abandoned and in 1087 it was safe for William to concentrate his 
energies on the recovery of the French Vexin, reunited to the royal 
demesne by Philip I of France in 1077. It was on this campaign 
that the king met his death. After burning the town of Mantes, 
William was riding through the smouldering ruins when his horse 
trod on a live cinder and reared so violently that the king received 
from his saddle pommel an agonizing internal injury which proved 
mortal. He died at Rouen on Sept. 9, 1087, and was buried at St. 
Stephen's, Caen. 

William I conquered England with the blessing of the papacy, 
and his reign was marked by a singular harmony in church-state 
relations. This was mainly due to the friendship and mutual trust 
between William and the great Italian Benedictine, Lanfranc, 
formerly prior of Bec and abbot of St. Stephen's, Caen, whom the 
king appointed archbishop of Canterbury in 1070. Under Wil- 
liam's general supervision, Lanfranc carried through a notable re- 
form of the English Church, raising the standard of monastic ob- 
servance in many religious houses, encouraging the foundation of 
new cathedrals, and above all summoning and presiding at a num- 
ber of councils at which important ecclesiastical legislation was 
enacted and where ‘the effective supremacy of the archbishop of 
Canterbury over the English Church was formally acknowledged 
and demonstrated. 

These good church-state relations were made possible by Wil- 
liam’s reputation for chaste living and upright conduct. Hard 
and sometimes cruel to his enemies, he could also show clemency. 
His courage, strength of will, and powers of leadership were im- 
mense. He had a very fully developed sense of the duty of a king 
to dispense justice and keep the peace, so that even a hostile 
English contemporary admitted that in his days a man loaded with 
gold could cross the country safely. At the same time, William 
had his shortcomings. His protection of royal forest rights in 
England was carried to excess and his harsh game laws were bit- 
terly resented. His devastation of the north was an act of destruc- 
tive savagery. His greatest achievement, apart from the conquest 
itself, was the execution of the Domesday Survey in 1086, a de- 
tailed description of the social classes and economic resources 
of England south of the Tees for which there was no parallel any- 
where in contemporary Europe. This is preserved in the famous 
Domesday Book (q.v.). 

By Matilda of Flanders (d. 1083) William had four sons, 
Robert II Curthose, duke of Normandy, Richard (killed while 
hunting), Kings William II and Henry I; and five or six daughters, 
of whom Adela married Stephen, count of Blois, and became the 
mother of Stephen, king of England. 

See also references under “William I the Conqueror” in the 
Index. 

BrisrrocnAPRY.— The chief original authorities are William of Poitiers, 
Gesta Guillelmi ducis Normannorum et regis Anglorum, ed. and French 
trans. by R. Foreville (1952); William of Jumiéges, Gesta Norman- 
norum ducum, ed. by J, Marx (1914); The Anglo-Saxon Chronicle; 
The Bayeux Tapestry, ed. by F. M. Stenton (1957), William I’s writs 
etc. are in Regesta regum Anglo-Normunnorum, 1066-1154, vol. i, ed. 
by H. W. C. Davis (1913), addenda in vol. ii, ed. by C. Johnson and 
H.: A. Cronne (1956).. See also F. W. Maitland, Domesday Book and 
Beyond, new ed. (1960); F. M. Stenton, William the Conqueror and 
the Rule of the Normans (1908), Anglo-Saxon England, 2nd ed. 
(1947) ; D. C. Douglas, William the Conqueror, the Norman Impact 

upon England (1964). (G. W. S. B.) 
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WILLIAM II Rurvs (c. 1056-1100), king of Eng 
the third son of William I the Conqueror (g.v.) and Matin 
Flanders. The early death of their second son, Richard mol 
with the fact that William was his father's favourite es 
likely that he would inherit the English throne, On his death a 
the Conqueror was persuaded by the Norman magnates to let his i 
eldest son, Robert Curthose, succeed as duke of Normandy, but 
he sent the crown and sceptre of England to William, Seventeen | 
days after his father’s death, William Rufus was crowned at Wet. 
minster (Sept. 26, 1087) by Archbishop Lanfranc. Hig Accession | 
was rapid and peaceful and was not marked by the issue of ay 
charter of liberties or written undertaking to observe ancient righs 
and customs. | 

William was unprepossessing in appearance and rough and brutal 
in character. He was popularly known as Rufus from his red face 
He was short, corpulent and thick-necked, and wore his hair long, | 
without a beard, in a fashion considered shockingly effeminate 
It can be assumed with reasonable certainty that he was a homo. 
sexual. In speech he stammered badly, and like all Norman kings 
he was liable to fits of rage in which he became incoherent, Al. 
though Rufus had no intellectual bent he was intelligent, enjoyed 
a reputation for witty conversation, and took particular pleasure 
in blasphemies and anticlerical jibes. There is nothing to prove 
that he was, as is sometimes claimed, consciously a devotee of 
witchcraft, but there is little doubt of his hostility to Christianity, 
Nevertheless, he won fame as a knight and even greater fame a 
a generous patron of knights. 

Maintenance of Royal Authority.—As king of England, 
Rufus displayed a rutliless vigour which enabled him to continue 
the policies of the Conqueror although he lacked the integrity 
which made men tolerate his father’s harshness. Early in 10853 
large body of Norman nobles in England, stirred up by the Com 
queror's half brother Odo of Bayeux (q.v.), earl of Kent, rose 
support of Duke Robert and led rebellions in East Anglia, Leites 
tershire, the Welsh marches, and above all in Kent; Rufus wed 
mercenary troops and the native English militia or fyrd, and afit 
they had defeated the rebels he promised his subjects that he 
would reduce taxes and ameliorate’ the harshness of the forest 
laws. But once his position in England was secure, Rufus levied 
heavier taxes than before and the forest laws continued as harti 
as ever. In 1095 a second baronial revolt broke out, led b 
Robert de Mowbray, earl of Northumberland; several of the rel 
leniently treated after the 1088 revolt joined him, but Rufi 
punished the ringleaders so severely that this proved to be 
last baronial rebellion of the reign. :; 

Rufus’ campaign against Robert de Mowbray had been B 
rupted by a rapid expedition to North Wales to deal with Cadua 
ap Bleddyn of Powys and Gruffydd ap Cynan of Snowdonia, a 
had driven the Normans east of the Conway. The Welsh advan 
was checked, and in 1097 the king again invaded Wales an 
castles builtto hold down the country. In 1091 Rufus comt ii 
King Malcolm III of Scotland to do homage and in 1092 he ii 
a castle at Carlisle and settled Cumberland, hitherto under Sco! 
rule, with southern English peasantry. Finally, in 1093, hein 
Malcolm to visit his court at Gloucester and then refused ib 
him. The infuriated king of Scots ravaged Northumberlan om 
was killed near Alnwick (November). Thereupon Rufus va 
nated first one then another of Malcolm’s sons to the Se 
throne and maintained them as vassal kings. andy 

King William’s chief interest lay in the recovery of Nerf 
from Robert Curthose. To this end he made war 1n the 
from 1089 to 1096, gaining much of Upper (eastern) NUS n 
1091 and reducing his brother to the role of subordinate Y ig 
1096 Robert, wishing to be a leader of the First Crusade, E p 
his duchy to Rufus for about £6,600, which the king raised by 
ing a geld throughout England. For four years Rufus prove “pet 
he was a much more competent ruler of Normandy than the 
He recovered Maine and revived his father's plans to recy 
French Vexin. With mounting ambition, he began negot?^ ij 
take over Aquitaine from Duke William IX in pawn ani hose t 
to be aiming at the French throne. In 1100 Robert Cut soll 
turned from the Crusade. It is most unlikely that Ru 
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fave restored Normandy to him without a struggle. But before 
his plans to defend the duchy could materialize, Rufus was killed 
(Aug. 2) while hunting in the New Forest, near Lyndhurst, by 
Walter Tirel, lord of Poix in Ponthieu. The balance of probability 
points to murder, plotted by the family of Clare (q.v.) in the in- 
terests of the king’s brother Henry, who was a member of the 
hunting party and promptly seized the throne. Rufus’ body was 
Jeft lying where it had fallen; some peasants took it on a farm cart 
to Winchester, where it was buried under the cathedral tower. 
Government of England.—In several important respects, 
Rufus’ government foreshadowed the centralizing policies of 
Henry I and Henry Il. The king made full use of agents specially 
commissioned to transact judicial and other royal business in the 
provinces, forerunners of the regular “itinerant justices” of the 
12th century. Through these justices the shire courts and sheriffs 
were kept in close relationship to the crown. Like all the Norman 
kings, Rufus depended on able administrators drawn from non- 
aristocratic families. His chief servant was Ranulf Flambard 
(gv.), who had general oversight of the royal fiscal system and 
exploited the king’s feudal and other rights beyond the limits 
which baronage and church judged tolerable. Rufus’ critics were 
churchmen, and the church undoubtedly suffered from his indif- 
ference and rapacity: he made bad appointments, and kept sees 
and abbacies vacant for years in order to draw their revenues. 
But although Rufus and his chief minister were personally ob- 
jectionable, they gave the country firm peace. Rufus’ greatest 
fülure was in his relations with Saint Anselm (g.v.), whom he 
made archbishop of Canterbury in 1093. The church remembered 
Rufus as an oppressor, but with the laity he left a reputation of 
formidable power and lavish generosity. 
See also references under “William II Rufus” in the Index. 
BmriocnAPHY.—The main sources are the Anglo-Saxon Chronicle; 
Fadmeri historia novorum in Anglia, ed. by M. Rule (1884); Orderici 
Vitalis historia ecclesiastica, ed. by A. Le Prévost, 5 vol. (1838-55) ; 
Willelmi Malmesbiriensis monachi de gestis regum Anglorum libri 
Quinque, ed. by W. Stubbs, 2. vol. (1887-89). These and other use- 
Ryness jare. collected 5 Poeno diese sve oye as 
cuments, vol. n, ed. y . C. Douglas ani n ` 
Gremaway, (1953). See also E, A. Freeman, The Reign of William 
ujus and the Accession of Henry I, 2 vol. (1882); A. L. Poole, From 


Domesday Book to Magna Carta, 1087-1216, 2nd ed. (1955). 
(G. W. S. BJ) 


WILLIAM III (1650-1702), prince of Orange, from 1689 
King William TII of England, II of Scotland, and I of Ireland, 
$n of William II, prince of Orange, and of Mary, daughter of 
Charles I of England, was born at The Hague on Nov. 14 (new 
style; 4, old style), 1650, eight days after his father’s death. 
et II, as stadholder of five of the United Provinces of the 
a therlands, had recently incurred the enmity of a powerful mi- 
"nn of the republican oligarchy that dominated the province 
"s EN and the city of Amsterdam. After his death this party 
the po rmined to exclude the House of Orange from power, and 
li d ct of Seclusion (1654) debarred the prince of Orange and 

"scendants from holding office in the state. 
m of this, William's education was, from the first; the 

» eig training of a ruler, though a youth spent in the Dutch 
Dora, n Age provided a wider background of culture. Contem- 

ties agree that he. was a boy of great vivacity and charm; 
itid; frequent quarrels between his mother and his paternal 
teed " ther that disturbed his childhood may have helped to 
his | habit of reserve which was intensified by the difficulties 
lo the m ife, In 1660, after his uncle Charles Is restoration 
afterw, nglish throne, the Act of Seclusion was rescinded. Shortly 
trino. his mother died, leaving him to the guardianship of his 

E and of his uncle Frederick William, elector of 
ind fing urg. Early in 1666 he was made a ward of the States, 
T Johan de Witt (g.v.) grand pensionary of Holland, 
opine à more specialized knowledge of public business. His 
Wade jt isl promise and the popular devotion he had inherited 
Edict (e essible to deny him all advancement, but the Perpetual 
enera] sen) decreed that the offices of stadholder and captain- 
should ; ormerly held simultaneously by the princes of Orange, 

never again be held by the same person. 


I z 
"1671 it became clear that Louis XIV of France and Charles 
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TI of England were planning a joint attack on the United Prov- 
inces, and demands for William’s appointment as captain-general 
became insistent. He was appointed in February 1672, though at 
first with very limited authority. In March and April Charles 
and Louis declared war, and in June French troops crossed the 
Rhine and overran three provinces in as many weeks. The Dutch 
Navy was able to hold the English in check, but the Army had 
been neglected and was ill-trained and ill-equipped. As a last 
expedient the polders were flooded and William, with his few 
unseasoned troops, was left to defend the "water line.” Panic 
broke out in the country, and there were angry demands for the 
prince’s elevation to the stad- 
holderate. The few dissentients 
were overruled and on July 8 
(N.S.) he was proclaimed stad- 
holder by the States-General. 
One of his first acts, done with 
the States’ approval, was to re- 
fuse the ruinous peace terms of- 
fered by the two kings. Civil 
disorders, however, were not 
over. On Aug. 20 (N.S.) Johan 
de Witt and his brother, who 
were unjustly suspected of 
treachery, were murdered by an 
infuriated mob at The Hague. 
William was in no way impli- 
cated in the crime and was en- 
raged when he heard of it, but be- 
cause of the number of the mur- 
derers, and perhaps because of 
the general revolutionary situa- 
tion, he failed to bring them to justice. 

In a few weeks the country settled down and for a year held 
out almost alone. Although in the autumn of 1672 William had 
enlisted the aid of the emperor Leopold I and the elector of 
Brandenburg, and in 1673 Spain joined the alliance, their help 
was not immediately effective. William, meanwhile, was steadily 
rebuilding his army, and in September 1673 was able to recapture 
the key fortress of Naarden. He then moved swiftly into the ter- 
ritory of Cologne (whose ruler, though he was an elector of the 
Empire, was one of Louis’ satellites), joined forces with the Im- 
perialists, and on Nov. 12 (N.S.) captured Bonn. The French, 
threatened. with encirclement, hurriedly evacuated the United 
Provinces. Charles II and Louis’ minor allies were forced to 
make peace early in 1674. Louis’ Dutch adventure had failed, 
and had raised half Europe against him, but he still held many 
places in Germany and the Spanish Netherlands, so the war con- 
tinued and spread into remoter parts of the continent (see DuTCH 
Wars: The War of 1672-78). William's chief concern for the 
next four years was the command of the Dutch armies in Flanders, 
though Dutch domestic affairs and repeated attempts to find an 
acceptable formula of peace occupied much of his time, Peace 
was finally made by a series of treaties in 1678 and 1679 (see 
NIJMEGEN, TREATIES OF). 

In November 1677 William had married his cousin Mary, 
daughter of James, duke of York (later King James IT of En- 
gland). William himself stood fourth in the English succession, 
and this marriage with the heiress presumptive gave him added 
importance in England, though during Charles II's reign his role 
in English affairs was that of an anxious spectator rather than of 
a participant. During the 1680s Louis’ numerous minor aggres- 
sions kept the Continent in a continual state of tension, but Wil- 
liam’s efforts to build up a new coalition against him were re- 
peatedly frustrated, largely by the activities of a small but 
powerful pro-French party in Holland, and by the equivocal at- 
titude of England. Eventually, however, the English king James 
II so antagonized his subjects by his despotic and romanizing 
policies that by 1687 many of them were urging William to inter- 
vene. In 1688 the birth of a son to James, which promised a 
Roman Catholic succession, finally brought matters to a head. 
An invitation, signed by a representative selection of James's 
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opponents, was dispatched on June 30.(O.S.), and on Nov. 13 
(N.S; 5, O.S.) William and his army landed at Torbay in Devon 
and proceeded almost unopposed to London. James fled to 
France; and the Convention Parliament, summoned in January 
1689, declared that the king had abdicated and offered the vacant 
throne, with an accompanying Declaration of Right, to William 
and Mary. They were proclaimed on Feb. 13 and crowned on 
April 11 (O.S.). The crown of Scotland was offered to them in 
the same month. 

The Revolution in England had been accomplished almost with- 
out bloodshed, but in Scotland and Ireland there was armed re- 
sistance. This collapsed in Scotland in 1689, but the country re- 
mained troubled and unsettled throughout William's reign. In 
1692 Alexander MacDonald of Glencoe and some of his clansmen 
were murdered in cold blood for tardiness in taking the oath of al- 
legiance. William ordered an inquiry but took no further action 
until in 1695 the Scottish Parliament demanded a public investi- 
gation. He then showed culpable leniency to the offenders, merely 
dismissing from his secretaryship Sir John Dalrymple, master 
of Stair, on whom responsibility for the massacre finally rested. 
In Ireland war broke out in 1689, when James landed there with 
French support. But the successful defense of Londonderry and 
of Enniskillen, and William’s own victory at the Boyne on July 1 
(O.S.), 1690, ensured the reconquest of Ireland and set him free 
to turn his attention to the Continent. Here, after a series of mi- 
nor attacks on the Empire, Louis XIV had invaded the Palatinate 
in 1688. The Dutch and the emperor concluded the Treaty of 
Vienna (May 1689) and declared war on Louis; during the follow- 
ing 18 months William’s rare diplomatic skill brought into the al- 
liance Brandenburg, Hanover, Saxony, Bavaria, Savoy, and Spain, 
as well as England, which now became its linchpin. From 1691 
William spent much time campaigning on the Continent with vary- 
ing degrees of success (see GRAND ALLIANCE, WAR OF THE); but 
by 1696.a number of factors made both sides anxious for peace and 
the Treaties of Rijswijk (g.v.) were signed in 1697. The question, 
vital for a European balance of power, of who was to succeed the 
childless king Charles II of Spain remained unsettled, however, 
and William had good cause to fear that the peace would be no 
more than a truce. The English Parliament, on the contrary, was 
convinced that it would be lasting, insisted on cutting down the 
size of the army, and resolutely turned its back on foreign affairs. 
William, in the hope of averting a new war, entered into the two 
Spanish Partition Treaties (1698-99) with Louis (see SPANISH 
Succession, WAR OF THE)—measures which involved him in seri- 
ous frictions with Parliament. But when the Spanish king died on 
Nov. 1 (N.S.), 1700, Louis, ignoring his agreements, accepted the 
crown of Spain for his grandson and soon showed that he had not 
relinquished his plans for French aggrandizement. William, 
though hampered by English apathy, set himself to rebuilding the 
Grand Alliance and to preparing his two countries for the now in- 
evitable conflict. In September 1701 the exiled James II died, and 
Louis XIV proclaimed his son king of England, contrary to his 
agreement in one of the Rijswijk treaties, and thus roused the 
English to an enthusiasm for war. William did not live to see this 
war declared. His health had long been declining, and on March 
19 (N.S.; 8, O.S.), 1702, he died. His plans for a European settle- 
ment were largely carried out by the Treaty of Utrecht (1713). 
His ideal, which he had pursued doggedly for 30 years, was an 
international order in which no single power should be in a position 
to tyrannize over the rest. 

Holland, by the time of William's death, was ceasing to be a 
great power, for reasons for which he cannot be held responsible. 
That it remained free, independent, and prosperous was in no small 
measure due to him. In England he remained to the last an alien, 
unpopular with the ruling classes, though the common people al- 
ways looked on him as the Protestant hero and hailed his appear- 
ances with enthusiasm. His reign was of great importance in the 
constitutional history of the country, and his own contribution 
to these developments was far from negligible. By moderation 
and good faith in his exercise of the royal prerogative he preserved 
the crown and with it those elements of stability and continuity 

which have been the peculiar strength of Great Britain. William 
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hated faction and his influence brought to an end a long period 
murderous party strife. He sponsored the reform of the es 
and promoted the Irish linen trade. The Toleration Act ( P a 
fell short of his wishes, but in spite of many frustrations he tile : 
utmost to promote religious toleration. In 1689, of his own free 
will, he granted independence to the judiciary, a grant later given - 
statutory permanence by the Act of Settlement (1701), ‘The for- 
eign policies that he practised and bequeathed laid the foundations 
of British preeminence in the 18th and 19th centuries, " 
Contemporaries acclaimed William a great soldier, although he 
was not, in fact, a very fortunate general. But the Dutch an] 
British armies which Marlborough inherited were his creation, — 
Though a martinet with his soldiers, he won and kept their devo- 
tion by his personal bravery and his concern for their well-being, 
A life of gruelling public activities left him little leisure for other 
pursuits, but he deserves mention as a patron of the arts; Onlis | 
private estates he was an enlightened lord of the manor in kis con. 
cern for the welfare of his tenants and the maintenance of his 
lands; in his private charities he was particularly willing to hep 
refugees. Though reserved in manner, and sometimes irritable and 
ungracious, partly as a result of ill-health and overwork, he could 
also show himself kindly, courteous, and forbearing, and he had the 
gift of winning and keeping love. His wife Mary was devoted to 
him, and he to her, although he was not always an easy nora 
strictly faithful husband. He became more withdrawn after the 
shock of her death in 1694. Of his mistress Elizabeth Villiers lit 
tle is known, except that she was loyal, discreet, and apparently 
not unduly mercenary, William was also regarded with affection 
by a small circle of friends and colleagues. These included William 
Bentinck (later earl of Portland), a friend of more than 30 year’ 
standing, and Arnold Joost van Keppel (later earl of Albemarle). 
The legend of William’s homosexuality does not stand up to exami- 
nation. A deeply religious man, he was neyer a bigot and, in spite 
of some acts of harshness, may be adjudged essentially humant, 
both in peace and in war. 
See also references under “William III” in the Index. 
BrsLroGRAPHY.—William's life between 1672 and 1702 is 50 closely 
interwoven with the history of Europe that most historians of 
period deal with some of its aspects. His own correspondence may 
be found in Archives ou Correspondance inédite de la Maison d'Orange 
Nassau series ii, 1584-1688, ed. by G. Groen van Prinsterer, 5 Ha 
(1857-62), and series iii, 1689-1702, ed. by F. J. L. Krämer, 3w 
(1907-09) ; and Correspondentie van Willem III en van Hans Willen 
Bentinck, ed. by N. Japikse, 5 vol. (1927-37). Also important at 
Sir J. Dalrymple, Memoirs of Great Britain and Ireland, 2 vol. (1103); 
Letters of William III and Louis XIV and their Ministers, ed. by Pe 
Grimblot, 2 vol. (1848) ; and P. L. Muller, Wilhelm III von On a 
und Georg Friedrich von Waldeck, 2 vol. (1873-80). The most 5 
biographies in English are N. A, Robb, William of Orange: 4 Pi pin 
Portrait, 2 vol. (1962-66) ; and Stephen B. Baxter, William Ill ( o» 
The best Dutch life is N. Japikse, Prins Willem III, de Stadhew 
Koning, 2 vol. (1930-33). N.A iu 
WILLIAM IV (1765-1837), king of Great Britain ey 
land from 1830, the third son of George III and of Queen ) 
lotte of Mecklenburg-Strelitz, was born in London on ug. s 
1765. At the age of 13 he was sent into the Navy as & mi 
man, and saw service under Adm. Sir George Rodney 1n and 
of the American Revolution, In 1785 he was given the S vd 
of a frigate and, while on service in the West Indies, dev We 


close friendship with Horatio Nelson, at whose wend | ket 


Clarence, but a year later his service afloat cai . 
had been unpopular with many of his fellow officers, hi 
amatory adventures angered his father, and, too, he had been 
enough at sea to hate it.” 
There is no truth in the story that on Aug. 21, x 

prolonged visit to Hanover, he was secretly married in 2 gil 
in a wood near Pirmont to Caroline von Linsingen, the 

ofa Hanoverian general. He was in England at that time, 
as has been alleged, the present head of the Linsingen fai case Ut 
possess documents proving the "marriage" (which in Su "et 
Royal Marriage Act of 1772 would have made illegal) E n M. 
mony” must have been performed at a much earlier Lae 
gust 1791 the duke was living at Richmond with the ges [d 
Dorothea Jordan, who already had four illegitimate C Mur 


WILLIAM 


by her recent “protector,” Rich- 
ard Ford. Between 1794 and 
1807 she had ten children by the 
duke, named after his brothers 
and sisters and given the surname 
of FitzClarence. 

When the French: Revolution- 
ary War broke out in 1793 George 
II refused to allow him to serve 
afloat, and ministers refused to 
have him at the Admiralty. He 
was, indeed, made vice-admiral in 
1794 and admiral in 1799, but 
these promotions were little more 
than nominal, His views on the 
war, had they been known to the 
ministers, would have confirmed 
their decision, for he favoured an 
early negotiated peace, and, dis- 
trusting Pitt’s policy of military 
intervention on the Continent, 
believed that the war should be confined to naval operations. 

In 1811 the duke succumbed to the charms (and fortune) of 
Catherine Tylney-Long, who was reputed to possess £40,000 a 
year, and he ended his long and happy association with Mrs. 
Jordan, But the "dear lovely angel" chose to marry his rival, 
Wiliam Wellesley-Pole, whereupon the duke at once proposed to 
another heiress, Adm. Lord Keith's daughter. Again rebuffed, he 
offered himself in January 1814 to Grand Duchess Catherine, the 
15-year-old widow of the grand duke of Oldenburg and the favour- 
ite sister of the tsar Alexander I. But she found him definitely 
Unpleasant; she disliked his vulgar familiarity and want of deli- 
tty. The death in 1817 of Princess Charlotte, the only child of 
the prince regent (later George IV), left the succession to the 
throne in some danger, and his younger brothers speeded up prep- 
uations for matrimony in the hope of providing for the succes- 
sion, The duke had already thought of marrying a German 
Princess, but he offered himself to one of the king of Denmark’s 
daughters. This young girl, however, rejected (February 1818) 
this Seemingly old man of about 50, who once more sought a 
Matrimonial alliance with an English heiress—this time “a lovely 
dear heiress” of Oxfordshire, Miss Wyckham of Thame Park, 
whom the diarist Charles Greville unkindly described as half crazy. 
When the duke heard that the government would oppose the mar- 
Tage he withdrew his offer. Next the 18-year-old daughter of the 
Prince of Hesse-Kassel was considered, but her father alleged that 
she Was too young. Finally, the widowed duchess of Saxe-Mein- 
mgen consented to the sacrifice of her daughter Adelaide, and the 
Marriage took place on July 11, 1818, There were two children 
om of the union, but both (daughters) died in infancy. 

S: he duke emerged from comparative obscurity in April 1827 
UN George Canning, the new prime minister, finding it difficult, 
fare of the wholesale defection of his former colleagues, to 
iini lis cabinet, revived for the duke the office of lord high 

iim Clarence proved himself as unfit for this position as 
Rinne Pitt’s government had judged him to be for a less eminent 
iss years earlier, and constant quarreling with his subordi- 

3 at the Admiralty resulted in his enforced resignation 1n 

TU 1828, when the duke of Wellington was prime minister. 
Wi ene 26, 1830, he succeeded his brother George TE as King 
Monarch E In spite of all his faults he was a more Cop 

ub than his predecessor. If he had less ability he had les 
tected o and a greater sense of responsibility. He never ne- 
Toug] Public business for weeks at a time. He read conscien- 

Y and commented very intelligently on dispatches and letters 
lug Ministers. When in November 1830 the Whigs under 
ion onp game into power with a mandate to satisfy public opin- 

Mas mentary reform, they found William ready to give 
Viliam much confidence as he had given Wellington. Though 
the great sliked parliamentary reform he was prepared to RR E 
sured i Changes embodied in the Reform Bill, and he practical y 

its ultimate passing by consenting to a dissolution of Par- 
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liament in April 1831, which resulted in Grey’s ministry receiving 
a substantial majority in the new House of Commons. Constitu- 
tionally timid, he refused to create 50 new peers in order to swamp 
the hostile majority in the House of Lords (May 1832), where- 
upon the government resigned; but the king, finding it impossible 
to induce the Tories to form a ministry, had to recall Grey, who 
extorted from him a written promise to create enough peers to 
carry the bill, if the necessity arose. The threat sufficed; the 
Tory majority in the Lords crumbled and the bill passed. 

Disliking the reforming propensities of the Whigs, and espe- 
cially their program of church reform both in England and Ireland, 
the king in November 1834 dismissed Viscount Melbourne, who 
had succeeded Grey as prime minister the previous July, and Sir 
Robert Peel formed a Tory government. In the election of Jan- 
uary 1835 Peel won about 100 seats but failed to gain a majority, 
and the government lasted only four months, sustaining repeated 
defeats in the new House of Commons. William IV therefore 
made the unpleasant discovery that he no longer had the power to 
nominate his servants. The reduction of the electoral influence 
of the crown since the “economical reform” of 1782, and the de- 
struction of nearly all the rotten boroughs in 1832, meant that the 
king’s ministers had become dependent on the electorate, and that 
the power to nominate the government had been in effect trans- 
ferred from the sovereign to the electorate. The election of 1835 
showed that the crown now lacked the resources to win an elec- 
tion, In April 1835, therefore, William IV had to submit to the 
humiliation of recalling Melbourne. Their subsequent relations 
were never cordial. The king died at Windsor Castle on June 20, 
1837, and was succeeded by his niece, the Princess Victoria. 

See also references under “William IV” in the Index. 

BisLI06RAPRY.—Correspondence of Earl Grey with William IV and 
Sir Herbert Taylor, 2 vol. (1867) ; P. FitzGerald, The Life and .Times 
of William IV, 2 vol. (1884) ; A. Aspinall (ed.), Mrs. Jordan and Her 
Family (1951); R. Fulford, Royal Dukes (1933); L. Strachey and 
R. Fulford (eds.) The Greville Memoirs, 1814-1860, 8 vol. (1938); 
G. M. Trevelyan, Lord Grey of the Reform Bill (1920). (A. AL.) 

WILLIAM or Hottanp (1227-1256), German king from 
1247. The son of Count Floris IV of Holland by his wife Matilda 
of Brabant, he succeeded his father as count of Holland, with 
the style of William II, in 1234. Henry Raspe (see Henry, Ger- 
man kings), whom the papal party in Germany had set up in 1246 
in opposition to King Conrad IV (q.v.), died early in 1247; and 
on Oct, 3, 1247, at Worringen, near Cologne, William was elected 
king, by the same party, as Henry's successor. He was crowned at 
Aachen on Nov. 1, 1248, by Archbishop Conrad of Cologne. 

William gained little ground against Conrad IV till the latter 
left Germany for Italy in 1251. On March 25, 1252, William was 
recognized as king by Albert, duke of Saxony, and by John and 
Otto, margraves of Brandenburg, in a supplementary election held 
at Brunswick. On Oct. 6, 1254, he received the recognition of the 
Rhenish League of Cities, which had been initiated by Mainz ear- 
lier in the year to enforce peace and to abolish illegal tolls. Wil- 
liam's growing strength in the Rhineland alarmed his previous 
supporter, Archbishop Conrad of Cologne, who laid plans late in 
1254 to depose William in favour of Otakar II of Bohemia. The 
conspiracy was checked by Pope Alexander IV. William was thus 
free to turn his forces against the Frisians, allies of his old enemy 
Margaret, countess of Flanders. Trapped by the Frisians in ice- 
covered marshes, William was killed in battle near Hoogwoude, 
northwest of Alkmaar, on Jan. 28, 1256. 

See C. C. Bayley, The Formation of the German College of Electors 
(1949). (C. C. Ba.) 


WILLIAM I (1772-1843), king of the Netherlands from 
1815 to 1840, having been titular prince of Orange (as William 
VI) from 1806 and sovereign prince of the Netherlands from 1813. 
He was born at The Hague on Aug. 24, 1772, the son of William N 
(qg.v.), prince of Orange; and in 1791 he was married to Wilhel- 
mina (1774-1837), daughter of his maternal uncle Frederick Wil- 
liam II of Prussia, In 1795, when the French invaded the inde- 
pendent Netherlands, he emigrated to England, together with his 
father and his other relatives. Full of ambition, however, he went 
to France in 1802 to ask Napoleon Bonaparte, whom he greatly 
admired, for some territory as compensation for his dynasty's loss 


536 


of its Dutch offices and lands. 
‘Though his father disapproved of 
the resulting arrangement, he 
thus obtained for himself the sec- 
ularized bishopric of Fulda and 
some other smaller areas in Ger- 
many. In April 1806 he inher- 
ited his father’s Nassau posses- 
sions as well as the title prince of 
Orange; but later in the same 
year he took Prussia’s side 
against Napoleon and so lost all 
his German lands (see NAPOLE- 
onic Wars). For the next six 
years, apart from some service 
with the Austrians against Na- 
poleon in 1809, he lived as an ex- 
ile at the Prussian court. 

On the decline of Napoleon's 
fortunes, William went to England 
in spring 1813. From there he 
was invited to return to the Neth- 


WILLIAM 


BY COURTESY OF THE RIJKSMUSEUM, AMSTER- 
DAM 

WILLIAM | OF THE NETHERLANDS; 
PORTRAIT BY J. A. KRUSEMAN 


erlands by Gijsbert Karel van Hogendorp, who had formed a provi- 
sional government at The Hague during the French withdrawal. 
On Dec. 2, 1813, William accepted the title of sovereign prince of 
the Netherlands; and on March 16, 1815, he proclaimed himself 
king. His kingdom comprised not only the former territory of the 
Dutch Republic, but also the southern Netherlands, which had 
been Austrian before the French Revolutionary Wars, ànd the 
former episcopal principality of Liége. The grand duchy of 
Luxembourg (q.v.) was granted to him separately from his king- 
dom, in exchange for his renunciation of his Nassau inheritance. 
(See NETHERLANDS, THE: History; Bercium: History.) 
Energetic and of autocratic character, William dedicated him- 
self tirelessly to governing his new and heterogeneous country. 
His natural ability and his previous habituation to the methods 
of enlightened absolutism impelled him to meddle in affairs in a 
way which suggested that he could not distinguish between gov- 
ernment and administration. When liberal ideas were gaining 
ground, chiefly in the southern (Belgian) Netherlands, the well- 
meaning king felt himself to have been misjudged and was reluc- 
tant to make any essential concessions. Relying on his cabinet 
ministers, who had been schooled in the Napoleonic tradition and 
who were incapable of appreciating nuances in matters of the 
spirit, he insisted on state supremacy in ecclesiastical questions; 
and this policy, despite the concessions that William did make, 
contributed very largely to the rupture that occurred with the 
Belgian Revolution of 1830. William’s policy of economic wel- 
fare, on the other hand, which was mainly planned by himself, was 
most progressive and promised great benefits for the kingdom as 
a whole, both north and south, even though his financial admin- 


istration was not very successful. 


After the Belgian Revolution, William persisted obstinately in 
his chosen policy, at enormous financial cost. Identifying himself 
with his ministers, the king became odious to a nation which was 
ripening for liberal institutions. Recognizing his failure, he ab- 
dicated on Oct. 7, 1840. The rest of his life he spent in Berlin, 
where on Feb. 17, 1841, he carried out his long-standing and 
controversial intention of marrying a Belgian Catholic countess, 
Henriette d’Oultremont, one of his deceased wife’s ladies-in- 
waiting. William died on Dec. 12, 1843. (H. A. Bo.) 

WILLIAM II (1792-1849), king of the Netherlands from 
1840. He was born at The Hague on Dec. 6, 1792, the elder son 
of the future King William I (g.v.). Taken into exile with his 
parents and grandparents in 1795, he was educated at the Berlin 
military school and later at Oxford University. Entering the 
British Army, he served as aide-de-camp to Wellington in the 
Peninsular War from 1811 to 1812. In 1815, on his father’s be- 
coming king of the Netherlands, he received the title prince of 

Orange; and he commanded the Netherlands troops in the Water- 
loo Campaign. In 1816 he was married to the grand duchess Anna 
Pavlovna (1795-1865), sister of the Russian emperor Alexander I. 


The prince of Orange was fairly popular in the Belgian par | 


the United Kingdom of the Netherlands. After the Outbreak of 
the Belgian Revolution in 1830 differences between him ant 
father became critically acute. Sent to Brussels to examine the 
situation, the prince in September ordered the withdrawal of the 
royal troops, in the hope of conciliating the rebels so as to save 
Belgium for his dynasty; and in October, when he was at Antwe 

as governor, he made vague concessions that annoyed his father 
and failed to appease the Belgians. He then retired to Engl 
for several months. In August 1831, however, he took command 
of a Dutch army for the invasion of Belgium and, in a ten-day 
campaign, defeated the forces of the new king of the Belgian 
Leopold I. Then French intervention stopped his advance, (See 
Betcrum: History.) 

William became king of the Netherlands (without Belgium) by 
his father’s abdication on Oct. 7, 1840. Whereas William I had 
been hardheaded and diligent, William IT by contrast was full of 
romantic ideas and adventurous plans, chivalrous in his manners 
and susceptible to influences good and bad. His sympathy for the 
Roman Catholics was expressed in acts of emancipation, and his 
warmth of heart made the monarchy more popular. Though his 
cabinet ministers enjoyed more independence than under Wil- 
liam I, he occasionally behaved in an arbitrary way that precluded 
regular cooperation. In the later years of the reign, moreover, 
relations between his government and Parliament were strained 
Toward the European powers William acted entirely as he pr. 
sonally saw fit. William had been inclining perceptibly toward a 
more conservative outlook when, in March 1848, the spread of 
revolution over Europe prompted him, in his own words, “to tum 
from a Conservative into a Liberal within 24 hours,” authorizing 
J. R. Thorbecke and other Liberals to draft a new constitution (see 
NETHERLANDS, THE: History). William died at Tilburg o 
March 17, 1849. (H. A, Bo) 

WILLIAM III (1817-1890), king of the Netherlands from 
1849. He was born in Brussels on Feb. 19, 1817, the eldest sot 
of the future King William II (g.v.). In 1839 he was married to 
his cousin Sophia (1818-77), daughter of King William I of Wirt 
temberg. Quick-tempered and predisposed to a reactionary ct 
servatism, but without much interest in the business of politics, 
he naturally disliked the Constitution of 1848 (see NETHERLANDS 
Tue: History), introduced in the last year of his father's reigh. 
When he came to the throne on his father’s death (Mardi! 
1849), there was widespread uncertainty about his readiness U 
continue the new regime of liberalism; but in the event he gr 
erally adapted himself to it. In the first two decades of the reigh, 
however, he showed his conservative predilections in his choice 
of cabinet ministers, even when the government had to be form! 
by Liberals; and several statesmen were embarrassed by his am 
cious conduct, as he sometimes sought to vindicate in matters ? 
little importance his supposed prerogatives. 

In his last 20 years, William's influence on à 
His first consort, Sophia, a liberally-minded savan: 
genial to him. Though she bore him three sons, al d 
deceased him. His second marriage (1879), to ENT iis 
Waldeck-Pyrmont (1858-1934), proved happy; but bs 
mind became so clouded that his authority had twice to n 
over by regents—the Council of State in 1889, Queen e 
1890. William died in the palace of Het Loo on Nov a 
leaving his throne to Wilhelmina (q.v.), his daughter by pa) 
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WILLIAM (1143-1214), king of Scots, succeeded i 
"Nonuiit 


Chester but never reconciled himself to this fact. 
regain it he joined the revolt of the sons of Henry H din 
was taken prisoner at Alnwick (July 1174), being release! p 
cember 1174 only after agreeing to hold his kingdom ont p 
king, and delivering to the latter the castles of Edinburgh | ed W 
and Roxburgh. Jedburgh and Stirling were also pro 
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r exacted by Henry IL. For 15 years he loyally discharged 

his obligations of fealty, but bought release from them for 10,000 

diver marks in 1189. He continually agitated for restoration to 

the earldom of Northumberland and in 1209 came close to war 
‘th England. His threats were in vain and in a treat: 

Cone led to haztbavec vun Hie Meee eee at Oe 
he was compelled to an Lover ‘wo of his daughters, with a 15,000 
lowry, to be given in marriage by King John b 

mark y y g John. 

He successfully: suppressed several revolts in Scotland, espe- 
dally those raised by the Galwegians and by Donald MacWilliam 
and his son Guthred, the descendants of Duncan II (see Duncan), 
Ina number of expeditions to Moray and Ross he strengthened his 
hold upon the far north by the building of new castles. Several 
sherifidoms appear for the first time in his reign, and. the central 
administration assumes the character of a small but regular and 
eficient bureaucracy. The feudalization of Scotland north of the 
River Tay seems to have become most intensive during his reign, 
William’s hold over the church was maintained in spite of a 
long quarrel (1178-88) with the papacy (bringing interdict upon 
Scotland) over the see of St. Andrews. In 1192 the Scottish 
bishops (except the bishop of Whithorn) were freed from any pos- 
sible subjection to Canterbury or York by the bull Cum universi, 
and the king continued to nominate to sees and probably to hold 
episcopal elections in his own chapel. His generosity to the mo- 
nastic orders was mainly to his own foundation (1178), the abbey 
of St. Thomas the Martyr’at Arbroath, probably the wealthiest 
in Scotland by 1214. In his last years he seems to have been a 
valetudinarian, and a modern verdict upon his reign would be less 
favourable than that implied by his later sobriquet "the Lion,” a 
nime not found before the 14th century, He died at Stirling on 

Dec. 4, 1214, (A. A. M. D.) 
WILLIAM I (1120-1166),.king of Sicily, was joint ruler 
from 1151 and sole ruler from 1154, Of the Norman dynasty, he 
was the fourth son of King Roger II (q.v.). The successive deaths 
of his elder brothers made him finally heir apparent to’ the king- 
dom in 1148, Associated in the kingship by his father from April 
1151, he was crowned king of Sicily in the cathedral of Palermo 

e y 
on Easter Day, April 4, 1154, after Roger’s death. 

By rigidly continuing his father’s policy of strengthening royal 
due vai the towns and the barons, on the advice of his 
ister Maione of Bari, William soon disappointed all who had 
RS change: hence he came to be remembered as William 
CORR Baronial opposition rallied round his cousin, Robert of 
Boo and looked to the German king Frederick I Barbarossa 
or help, as the latter was preparing an expedition with the pur- 
s of subjecting all Italy. Frederick's scheme evaporated; but 
y tebels then obtained support from the Byzantine emperor 
hy nuel I Comnenus, and Pope Adrian IV likewise adopted a 
Sie attitude. . The: Byzantines overran Apulia, but William 
in a Tesounding victory at- Brindisi and reconquered the coun- 
A Finally, in the Concordat of Benevento (summer 1156), by 
mq ng some limited concessions to the church, he got the pope's 
EM edgment of his authority over all the territories which had 
js gt the Norman dynasty’s rule,» The internal revolt was 
of the n.  William’s prestige, however, was weakened by the loss 

The “ingdom’s African possessions (1158-60). H 
lim Non of Maione, in November 1160, exposed Wil- 
bielio ey neey from conspiring nobles, om Eos since 

» Very near! ded in deposing William four mon 

t y succeeded in deposing Zou 5 
"m ss was further rebellion in Sicily, in Calabria, in. Apulia, 
Bis alerno. Taking the offensive, the king imposed stern 
oa on the dissidents, who on this occasion received oe 
h Tom abroad, as William was on friendly terms not only 
z d. Alexander ITI but also, from 1158, with the Byzantines. 
ile Alexander were united in opposition to Vosa 
time to -o Whose intended: campaign’ of 1162 against Wiliam 
Kingdom evra William I died on May 7, 1166, leaving his 

ls young son William II. 

ve, PAPER, Chalandon, Histoire de la domination M 
(1929) ."p BD; G.-B. Siragusa, Il. Regno di Guglielmo I, and . 

+P. Lamma, Comneni e. Staufer, 2 vol. (1955-57). (E. 0.) 
Sn of IAM IL (1154-1189), king of Sicily from 1166. The 
ng William I by his consort Margaret of Navarre, he was 
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crowned in Palermo two days after his father’s funeral. Because 
of his youth, his mother became regent for him. Churchmen and 
barons proceeded to quarrel for supremacy at court: the first to 
predominate was a Frenchman, Stephen of Perche, whom Mar- 
garet appointed chancellor and archbishop of Palermo; after 
Stephen’s downfall his place was taken by an Englishman, Walter 
of Ophamil. 

The regency came to an end in 1171, and William began to 
reign in person. Toward the barons and the towns he adopted a 
policy of clemency and justice, earning the name "the Good," 

William at first adhered faithfully to his father's alliance with 
Pope Alexander III. Friendship with the Byzantine emperor 
Manuel I Comnenus ensued from this alliance; but in 1172 the 
proposed marriage of William to Manuel’s daughter Maria came 
to nothing through Manuel's fault. William promptly embarked 
on an anti-Byzantine policy. The victory of the Lombard League 
(q.v.) over his father's old enemy, Frederick I Barbarossa, at 
Legnano in 1176 made William think that Frederick was no longer 
dangerous; and at Venice in 1177 a 15-year truce was concluded 
between Frederick and William. Meanwhile, on Feb. 13, 1177, 
William. had married Joan, daughter of Henry II of England. 
After Alexander III's death (1181), William went even farther 
over to Frederick's side, as he wanted a free hand to exploit dis- 
orders in the Byzantine Empire. He agreed that his aunt Con- 
stance, a posthumous daughter of King Roger II, should marry 
Frederick's son Henry. Since William had no offspring from his 
own marriage, this betrothal gave to Henry a heavy claim on the 
Sicilian succession. Approved by Walter of Ophamil, but resisted 
by Matteo d'Aiello and the Norman national party, the betrothal 
was announced on Oct. 29, 1184. 

William launched a great expedition against the Byzantines in 
June 1185. His forces landed at Durazzo, advanced across Mace- 
donia, and occupied Salonika; but when his fleet was within sight 
of Constantinople, the army fell into an ambush, and all was lost. 
This failure did not deter William from Mediterranean ambitions. 
Having already, in 1174-75, resumed his dynasty's tradition of 
trying to conquer places on the African coast, he became an ardent 
supporter of the Third Crusade. In the midst of his new plans, 
he died at Palermo on Nov. 18, 1189. 

For bibliography see WrrLiAM I, king of Sicily. (E. Po.) 

WILLIAM I tue Stent (1533-1584), prince of Orange and 
count of Nassau, was the great leader in the struggle for the in- 
dependence of the Netherlands from Spanish rule, He was born 
at the castle of Dillenburg, in Nassau, on April 25, 1533, the 
eldest of the five sons of William, count of Nassau-Dillenburg- 
Katzenelnbogen, and Juliana of Stolberg. In 1544, on the death 
of his cousin René of Nassau-Breda, the Netherlands branch of 
the Nassau family became extinct, and the young William thus in- 
herited its vast possessions in Brabant and elsewhere in the Low 
Countries, together with the extensive Chalon lands in Franche- 
Comté and also the principality of Orange, which had fallen, to 
René in 1530 (see Nassau; ORANGE, House or), As the boy 
hitherto had lived away from the Low Countries and in a Lutheran 
environment, the Holy Roman emperor Charles V, lord of the Bur- 
gundian Netherlands, stipulated that William’s parents should re- 
nounce all claims to his guardianship and that the young prince 
should be educated in his new fatherland and as a Catholic, 

William thus grew up, at Breda and at Brussels, as a great “Bur- 
gundian” nobleman, marked out for a career in the service of the 
ruler. In 1551 he married Anna van Buren (d. 1558), a rich heir- 
ess of the family of Egmond, Honourable military, diplomatic, 
and representative commissions fell to his share. Philip II (q.v.) 
of Spain, Charles V's successor in the Burgundian Netherlands, 
in 1555 appointed him a member of the Council of State and. a 
Knight of the Order of the Golden Fleece... On Aug. 9, 1559, be- 
fore leaving for Spain, Philip made. William his. governor and 
lieutenant, or stadholder, of Holland, Zeeland, and Utrecht, an 
office that William’s cousin René had held before him. 

The prince of Orange and his fellow noblemen were quick to re- 
sent the largely decorative character of the role to which they 
were being reduced by Philip’s bureaucratic government at Brus- 
sels (see NETHERLANDS, THE: History). A Franc-Comtois car- 
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dinal, Antoine Perrenot de Gran- 
velle (g.v.), was the real force 
behind the regent Margaret 
(g.v.) of Austria, Philip’s half 
sister. Between Granvelle and 
the proud nobles a bitter struggle 
was soon in progress, in which 
William, with Lamoral, count of 
Egmond (g.v.), Philippe de 
Montmorency, count of Horn, 
and others, played a conspicuous 
part (his surname “the Silent,” 
because of his reserved ways, 
seems to have originated with 
Granvelle). One of the questions 
at issue was the reorganization of 
the ecclesiastical hierarchy of the 
Netherlands, which came into 
force in 1561 and tended, among 
other things, to sap the position of the military nobility. In 1563 
William and Egmond stayed away from the Council of State as 
a protest against Granvelle's presence. Philip then gave way and, 
in 1564, recalled Granvelle. But the machinery of government did 
not change; neither did the policy of the distant king. Financial 
and religious difficulties were rife. So William and his friends advo- 
cated a new course in politics, more in keeping with the national 
traditions, and a toning down of the measures against heretics. 

The continuous growth of Protestantism, a factor that increased 
the tension between Philip and his subjects in the Netherlands, 
had indeed become a matter of paramount importance. Calvin- 
ism, spreading northward from France, had now been added to 
the Lutheran and other heresies. Public opinion was generally 
averse from the harsh methods of suppression imposed on the gov- 
ernment by Philip II. William of Orange, never a very strict 
Catholic, had maintained close relations with his Lutheran kins- 
men in Germany. His brother Louis (g.v.), in particular, had 
great influence over him, and William’s own second marriage, in 
1561, was with a Protestant princess, Anna of Saxony (d. 1577), 
daughter of the elector Maurice. In spite of undeniable leanings 
toward Lutheranism, however, he himself seems to have remained, 
for the time being, essentially a latitudinarian Catholic. At any 
rate, he saw how dangerous it was to try to enforce uncompro- 
mising orthodoxy. But it was in vain that he and his colleagues 
urged Philip to concede some degree of toleration. When Philip, 
in October 1565, ordered more persecution, William, in view of the 
impotence of the Council of State, countenanced the action of his 
brother Louis and of Hendrik, lord of Brederode (q.v.), who or- 
ganized the lesser nobility to petition the regent Margaret for 
liberty of conscience (April 5, 1566). 

After the violent outbreak of iconoclasm, in August 1566, Wil- 
liam repressed the disorders energetically in his own governments 
(as did the other magnates lately in opposition), at the same time 
deeming it necessary to allow the Protestants a larger measure 
of religious freedom than the regent was prepared to sanction. As 
it became known that Philip had decided to send to the Nether- 
lands an army under the duque de Alba (g.v.), who was to stamp 
out all opposition, there was much talk of organizing armed re- 
sistance. The prince was in no doubt as to the regime to be ex- 
pected from Alba but thought that open revolt would be doomed 
to failure unless it was truly general and supported by the bril- 
liant and popular military leader Egmond. Egmond’s loyalty was 
not to be shaken, and William shrank from cooperating with the 
only party ready to throw themselves into the fight, namely the 
Calvinists, whom he then regarded as destructive extremists. A 
movement in which the Calvinists took the lead had, at ‘that mo- 
ment, little chance of becoming national, and William was always 
concerned, above all, with preserving national unity. As viscount 
of Antwerp he prevented the Antwerp Calvinists from going to 
the assistance of a little army of their co-religionists that was cut 
to pieces by the regent Margaret’s troops under the walls of the 
town (March 13, 1567). On the other hand, he steadfastly refused 

to take the oath of unconditional loyalty demanded by the regent. 


THE BETTMANN ARCHIVE 


WILLIAM ''THE SILENT''; PORTRAIT 
BY ADRIAN T. KEY 


WILLIAM 


i 


In April 1567, four months before Alba’s arrival, he retired t 
Dillenburg to bide his time. 

William thus escaped the fate of his friends Egmond and H 
who were beheaded for high treason (June 5, 1568); but jn Ja. 
uary 1568 he too had been summoned to appear before nm 
Council of Troubles (the so-called Council of Blood), and his p 
sessions in Philip's dominions were confiscated. His eldest son 
Philip William, then a student at Louvain, was arrested and dẹ 
ported to Spain. The prince in exile became the “arch rebel” ang 
the symbol of resistance. In autumn 1568 William brought ts. 
gether an army with which he tried to free the Netherlands fron 
the Spaniards; but after an initial successful action (in whith 
William’s brother Adolphus was killed), the attempt failed mise, 
ably. The people, cowed, did not rise, and the army soon lady 
be disbanded. At this time, when William’s cause seemed | 
the “Wilhelmus van Nassouwe,” or “Song of the Prince,” wy 
composed for his faithful adherents; it is now the Netherlands 
national anthem. 

William realized that help could come only from outside, A 
nothing was to be expected from the Lutheran princes in Ger 
many, he entered into close relations with the French Huguenot 
leaders. He even took part in the Huguenots’ campaign of 1569 
against the French king’s forces; and it was at the Huguewi 
stronghold of La Rochelle that his brother Louis organized th 
forces of the Sea Beggars (see GUEUX), whose booty went to 
swell the prince’s war chest. New hope was born in 1570, whe 
the Huguenots seemed to be in the ascendant in France} and in 
expectation of French help William in 1572 made another invasion 
of the Netherlands, waging war professedly not against Philip but 
against the tyrant Alba. The Massacre of St. Bartholomew's Day, 
which destroyed Huguenot influence at the French court, upsetal 
his calculations. Again he had to leave Alba in possession, — 

This time, however, there had been a response to William’sin 
vasion. After the surprise capture of Brielle by a fleet of Sta 
Beggars (April 1, 1572), a number of towns in the outlying north 
ern provinces had risen against the Spaniards: In July they rete 
ognized William as their lawful stadholder. ‘There, in Holland 
and in Zeeland, the Calvinists (still a small minority but gow- 
ing) were in control, determined to hold out at all costs. M 
that his great plans in conjunction with France had come to ml 
ing, William decided to join the rebels in the north, to live ax 
die with them. This was perhaps the greatest moment 0 
career. On Oct. 21, 1572, he landed at Enkhuizen. H 

For four heroic years, from 1572, William led the de 
resistance against the Spaniards and shared the anxieties Wi 
tress of the two maritime provinces, which stubbornly ie 
against the armies sent to subdue them. Two more of his Wr ó 
Louis and Henry, died for the common cause (1574). n 
finally joined the Reformed Church—a logical step taken, it sem 
in all sincerity. Yet he remained a tolerant Erasmian at Ts 
Under the stress of war and revolution, he could not per 
Calvinist supporters from refusing to the Catholics the s 
they had claimed for themselves; but he checked the lt 
excesses wherever possible... He was always at pains to pus 
the other provinces for national action and so did not 
estrange them. 

With the Pacification of Ghent (Nov. 8, 1576; see ai 
ERLANDS, THE: History), William had at last gained hi 
a time he was recognized as the leader of the common ! 
and the defender of its liberties against Spanish despots ii 
the new regent, Don John (q.v.) of Austria, resumed wes 
in the summer of 1577, William’s position seemed ines p 
despite the jealousies of some southern magnates. He alin jr 
claimed regent of Brabant; and when the States-Genet wat 
uary 1578 put the archduke Matthias at the head of * 
government, William became his lieutenant general. E 

The union of all the provinces of the Netherlands vis 
lived. The turbulent activities of revolutionary C on vail 
Flanders and Brabant did much to destroy the hard-w' ibe d 
The inherent difficulty of William’s position arose from & 
association with Calvinism into which circumstances situted P 
him. Calvinist-dominated Holland and Zeeland cons 
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"te ast years of William's life were a tragic struggle against 
wering circumstances. The unity of the Netherlands was 
roken beyond repair, and the area supporting the national cause 
dept umbling away before the diplomatic and military onset of 
Lom of Parma, Alessandro Farnese (Qg.v.). William's main 
efforts were directed toward keeping the southern provinces and 
n hern. together (the Union of Utrecht, in 1579, at first 
met ith his disapproval, as it seemed an abandonment of the 
wider union of the Pacification) and toward obtaining foreign 
ilp. He tried again to enlist the support of France. Signifi- 
cantly, both his third and his fourth wife were French: Charlotte 
Bourbon-Montpensier (d. 1582), whom he had married in 1575 
having divorced the eccentric and unfaithful Anna of Sax- 
and Louise de Coligny (d. 1620), a daughter of the famous 
not chief. It was on William's advice, mostly, that the 
- tes-General in September 1580 invited the Catholic duc 
@Anjou, brother of Henry III of France, to accept the sover- 
tignty of the Netherlands, from which in July 1581 they solemnly 
deposed Philip II. William’s particular connection with the two 
maritime provinces, however, was expressly safeguarded. A plan 
E count of Holland came to nothing because of his un- 
— timely death, 
1580 Philip II had promulgated a ban against William, by 
X a high reward was promised to anyone who would rid the 
world of this arch traitor. William's reply was a dignified Apologie 
(lit printed at Leiden in 1581). On March 18, 1582, at Antwerp, 
anattempt was made on his life; and on July 10, 1584, at Delft, 
hisold residence (whither he had returned in the summer of 1583), 
‘he was shot by a Franc-Comtois; Balthazar Gérard. His last 
Words were: “Mon Dieu, aie pitié de mon áme et de ce pauvre 
le" ("God have pity on my soul and on this poor people"). 
William the Silent left ten daughters and three sons, The 
eldest son, Philip William (1554-1618), succeeded to the Orange 
‘ile, The two younger sons, Maurice and Frederick Henry 
94.), were to follow in their father’s footsteps. The unity of 
| the Netherlands, however, for which William of Orange had 
with all his heart, was not to be accomplished. 
PUIBLIOGRAPHY —F. Rachfahl, Wilhelm von Oranien und der nieder- 
iache Aufstand, 4 vol. (1906-24), down to 1568; Py Blok, Willem 
P. Geyl m Oranje, 2 vol. (1919-20), the standard as 
Wie sea: 3 ilhelmus van Nassouwen (1933) ; A. A. van Sd m 
(ig W Kante, (1933); C. V. Wedgwood, William the Silent 
. Berkelbach van der Sprenkel, Oranje en de vestiging 
"Nederlandse. Staat (1946). (A. G. J.) 
WILLIAM II (1626-50), prince of Orange and stadholder of 
Provinces of the Netherlands from 1647, the central figure of 
cal struggle for power in the Dutch Republic. He was born 
e on May 27, 1626, the son of Frederick Henry (q.v.), 
of Orange. The States, or Estates, of the provinces of 
Frederick Henry was stadholder as well as the States- 
Vis in a series of acts from 1630 onward, to ap- 
In polum after his father’s death to all his offices. On May 
m » the young William married Mary Stuart (1631-60), 
Ma daughter of Charles I of England. On his father's death in 
si 147 he succeeded to the title prince of Orange, to the 
Offices Benhip of all the provinces except. Friesland, and to the 
P ot Captain-zeneral and admiral-general of the Union. | 
€ moment of William's accession to power the negotia- 
Yan We Separate treaty of peace with Spain, to end the Eighty 
erat for Dutch independence, were almost concluded, and 
Tirry y signed at Münster on Jan. 30, 1648 (see further 
fication mes War: Peace of Westphalia). Only after the rati- 
dish this treaty did William make clear that he profoundly 


: 


le, Cd {B® peace and that he was opposed to the reduction of 
Mey ich the States of Holland wished to carry through. 
ad € he was in correspondence with the French government 

E to resume the war in order to conquer part of the 
Netherlands; and he also supported the cause of his 
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brother-in-law Charles IT, whom he hoped to be able to restore 
to the throne of England. Though these projects were kept secret, 
it was obvious that William had high ambitions which would lead 
to war. Determined not to allow this, the States of Holland 
finally decided, on June 4, 1650, to dismiss some of the troops 
paid by them. William promptly asked the States-General (the 
majority of which was jealous of Holland's influence) to give him 
large powers to deal with the situation, and they readily granted 
them. Then, after a fruitless visit to the towns of Holland, he 
used force: on July 30 he imprisoned six leading members of the 
States of Holland and ordered his army to march on Amsterdam. 
The attempt to occupy Amsterdam failed, but the States accepted 
a compromise. William, however, met much opposition, even 
among his supporters, when he tried to put his foreign policy into 
practice, Before his influence could be really tested, he died of 
smallpox on Noy. 6, 1650, On Nov. 14 his wife gave birth to a 
son, William III. (E. H. K.) 

WILLIAM III (prince of Orange) : see Wittram III, king of 
England. 

WILLIAM IV (1711-51), prince of Orange and, from 1747, 
the first general stadholder of the Dutch Republic. He was born 
on Sept. 1, 1711, at Leeuwarden, the posthumous son of John Wil- 
liam Friso (g.v.), of the House of Nassau-Dietz. Hereditary 
stadholder of Friesland, he subsequently became stadholder also 
of Groningen and of Gelderland, assuming his full functions in 
1729-31. On March 25, 1734, he married Anne of Hanover 
(1709-59), eldest daughter of George II of Great Britain. By 
the extinction of other branches of the Ottonians of Nassau (q.v.), 
he acquired a number of territories in Germany. 

In April 1747, during the War of the Austrian Succession, the 
French invaded Dutch territory. A spontaneous popular move- 
ment arose, first in Zeeland, then in Holland, in Utrecht, and in 
Overijssel, for the elevation of William to the stadholdership in 
these provinces, vacant since William III's death (1702), and to 
the rank of captain-general and admiral-general. William was in- 
deed appointed, and all his offices were made hereditary, The first. 
man to be stadholder of all seven provinces, William IV now had 
more power than any of his predecessors; but he proved incom- 
petent as a leader, and peace was signed in 1748. 

The Dutch people expected reforms to make the rule of the 
urban oligarchies in Holland less absolute. William, who was in- 
telligent and industrious, made attempts to abolish the greatest 
abuses; but when he died, on Oct. 22, 1751, the most urgent prob- 
lems were unsolved. He left a three-year-old son, William V. 

(E. H. K.) 

WILLIAM V (1748-1806), prince of Orange and, from 1751 
to 1795, general stadholder of the Dutch Republic. He was born 
at The Hague on March 8, 1748, the son of William IV (q.v.) and 
his consort Anne of Hanover. On his father's death in 1751 he 
succeeded to all his dignities and offices.. During his minority his 
mother acted as regent for him till her death (Jan. 12, 1759) ; then 
the provincial States acted as regents. Duke Louis Ernest of 
Brunswick-Wolfenbüttel (1718-88), who became William's guard- 
ian and was appointed deputy captain-general of the Republic, 
won such influence over him that William, on being declared of 
age in 1766, asked him to stay as his adviser, promising in a formal 
act that Brunswick would be responsible to the stadholder alone 
for his advice. On Oct. 4, 1767, William married Wilhelmina of 
Prussia, sister of the future Frederick William II. 

A stubborn but weak man without political insight, William V 
was not equal to his task. Notwithstanding his pro-British feel- 
ings and his contempt for the American Revolution, he could not 
prevent the Anglo-Dutch War of 1780-84, a by-product of the 
American struggle. During that war the vehement opposition of 
the so-called Patriots arose (see NETHERLANDS, THE: History); 
and when the war was over, William left The Hague (1785). He 
returned only when a Prussian force had expelled the Patriots 

1787). 

| William’s conservatism made all reforms impossible. In 1795, 
because of the French invasion (see FRENCH REVOLUTIONARY 
Wars), he left the Netherlands with his family on Jan. 18 and 
emigrated to England. On Feb. 23, 1795, he was dismissed from 
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his office of stadholder. Having given permission for his adherents 
in the Batavian Republic to take part in the moderate government 
instituted by Napoleon Bonaparte, he went in November 1802 to 
his dynastic Nassau possessions in Germany. He died at Bruns- 
wick on April 9, 1806. (E. H. K.) 

WILLIAM VI (prince of Orange): see Wrtt1am I, king of- 
the Netherlands. 

WILLIAM IV (1532-1592), landgrave of Hesse from 1567, 
a pioneer both of political economy and of the natural sciences, 
known already in his own time as William the Wise. He was born 
at Kassel on June 24, 1532, the son of the landgrave Philip (q.v.) 
the Magnanimous, who gave him an excellent education. With 
his brother-in-law Maurice (g.v.) of Saxony he took part in the 
princely Rebellion of 1552 which liberated Philip from his five- 
year captivity. The partition of the Hessian lands between 
Philip's sons (1567) left William with no basis for a forceful for- 
eign policy such as Philip had conducted. By nature conservative 
and peaceable, he sought a compromise between Lutherans and 
Calvinists: Lutheran himself, he despised dogmatic controversy 
and had leading Calvinists among his friends. An outstanding 
organizer and a skilled economist, he was an exemplary ruler of 
Hesse-Kassel: the *Ókonomische Staat" (1585), a territorial sur- 
vey compiled for him, is a perfect specimen of administrative sta- 
tistics. 

Grounded in mathematics and the natural sciences, William 
continued to study astronomy, medicine, botany, and chemistry. 
For his construction of astronomical instruments and for his cal- 
culation of many stellar positions he has a lasting place in the 
history of science. He was on friendly terms with Tycho Brahe 
(q.v.) and numerous other savants. He had 12 children in 15 
years of happy marriage to Sabine of Württemberg (d. 1581). 
William died at Kassel on Aug. 25, 1592. 

See L. Zimmermann, Der Gkonomische Staat Landgraf Wilhelms IV., 
2 vol. (1933-34) ; S. Schulz, Wilhelm IV. (1941). (Wa. He.) 

WILLIAM or Concues (d. 1154), scholastic philosopher, a 
prominent member of the school of Chartres. He was born at 
Conches in Normandy toward the end of the 11th century. A 
pupil of Bernard of Chartres, he taught at Chartres and Paris and 
was tutor to Henry (later Henry II of England) and Geoffrey, 
the sons of Geoffrey Plantagenet. 

William was an extreme realist who leaned dangerously toward 
pantheism, especially by his identification of the Holy Ghost with 
the world-soul, a position that he later abandoned. He gave an 
explanation of nature on an atomic basis, the four elements being 
regarded as combinations of homogeneous invisible atoms. The 
plasticity of the latter accounted for the objects of nature, in- 
cluding the human body, so that William denied the doctrine of 
the soul as the substantial form of the body. As well as glosses 
on Plato's Timaeus and on the De Consolatione Philosophiae of 
Boethius, William wrote two original works in encyclopaedic form, 
Philosophia mundi and Dragmaticon philosophiae. The Summa 
moralium philosophorum, the earliest medieval treatise on ethics, 
has been attributed to William, but this is uncertain. He attacked 
the Cornificians (a sect seeking to discredit liberal studies by 
claiming that they were merely a means of obtaining lucrative of- 
fices), was interested in medical studies, and was described by 
John of Salisbury as the greatest grammarian after Bernard of 
Chartres. 

See T. Gregory, Anima Mundi. La Filosofia di Guglielmo di Conches 
e la scuola di Chartres (1955), with bibliography. (SJC) 

WILLIAM or MarwEsBURY (c. 1090-c. 1143), the foremost 
historian of his time, was born about 1090 in the southwest of En- 
gland. He was educated at Malmesbury Abbey and became a 
monk there, assisting Godfrey, abbot from 1081 to 1105, in col- 
lecting a library for the use of the community. His education 
included some logic and physics, but his principal studies were 
moral philosophy and history. He made a collection of the his- 
tories of foreign countries, and decided to write a popular account 
of English history, modeled on Bede's great work. He produced 
the first edition of his Gesta regum Anglorum in c. 1125; the first 
edition of the Gesta pontificum Anglorum followed shortly after- 
ward. Two later editions of the Gesta regum (1135-40) were 
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dedicated to Robert, earl of Gloucester; another patron was 
bishop of Winchester. William was a candidate for the abbacy, d 
Malmesbury in 1140, but cheerfully yielded to his friend pee 
1141 he attended the Council of Winchester, at which the 
declared for the empress Matilda. At about this date he under 
took to write the Historia novella, giving an account of evenly 
after 1126. This work breaks off abruptly at the end of 1i: 
presumably William died before he could finish it. : 
William’s contempt for the annalistic form adopted by other 
chroniclers makes him at times careless in his chronology and ath. 
trary in his method of arranging his material, but he has preserve 


much valuable information, as for the reign of King Aethelsta, | 


and is an authority for the period after 1066. His pages contain 
many entertaining and telling anecdotes, many shrewd judgment 
on persons and events, and his style is vivid and powerful, 

The standard edition of the Gesta regum and the Historia noydl 
is that by W. Stubbs, “Rolls Series," one volume in two (199 
89); the second part contains a valuable introduction on Willian 
sources and value as'a chronicler. There is also an edition of the 
Historia novella by K. R. Potter (1955). The Gesta pontificum 
was edited for the "Rolls Series" by N. E. S. A. Hamilton (1870) 
from a manuscript which he was the first to identify as the arche- 
type. (H. W. C. D.; R. H. C.D) 

WILLIAM or Newsurcu (WILLELMUs Parvus) (c. 114%- 
c. 1201), English commentator and chronicler, author of perhap 
the most forceful and polished history produced in the 12th cen- 
tury, was a canon of the Augustinian Priory of Newburgh in York 
shire, Born at or near Bridlington, Yorkshire, he was educated 
at the priory; charter evidence suggests that he may have been 
the William, son of Elias, a brother of the prior of Newburg, 
who in 1182 left the married state to enter the priory. Willelmi 
Parvus wrote a commentary on the Song of Solomon, which ws 
used in the 1290s by John Russel, lector to the Cambridge Fra 
ciscans. William’s important Historia rerum. Anglicarum, cover 
ing the years 1066-1198 and denouncing the fictional history 0 
Geoffrey of Monmouth, was written quickly during the last yes 
of his life. Tts vigour, political insight, and impartiality hive 
justly given William a very high place among 12th-century lis 
torians. 


BwLrocrarny— The Historia was ed. by R. Howlett, in Clronti 
of the Reigns of Stephen, Henry I, and Richard I, vol. i and ii (18H 
85). For the commentary, see B. Smalley, “John Russel OFM: 
Recherches de théologie ancienne et médiévale, vol. xxii. (1956). M 
also K. Norgate, “The Date... of William of Newburgh’s Histor 
and H. E, Salter, “William of Newburgh,” English Historical Revit 
vol. xix and xxii (1904 and 1907). (F. M. P: 

WILLIAM or Tyre (c. 1130-c. 1186), Latin archbishop ! 
Tyre and historian of medieval Palestine, was born in Palestine 
of a Frankish middle-class family (his brother Raoul was à juo 
of Jerusalem in 1175). He probably learned Greek and me 
before setting out c. 1145 for the West. He studied in Pans” 
Bologna for nearly 20 years before returning to Palestine 1 
Amalric I of Jerusalem made him a canon at Acre in 1! er 
archdeacon of Tyre in 1167. He went to Constantinople on Yi 
ous diplomatic missions and to Rome to plead against his? 
bishop in 1169. Amalric made him tutor to his son, the f 
King Baldwin IV (1170), whom Williami discovered to be * H 
After Amalric's death Baldwin made William archdeacon t yar 
reth and chancellor of Jerusalem in 1174, and in the following y? d 
archbishop of Tyre. In this capacity he attended the 
Lateran Council in Rome, and on the return journey he jd 
ceived at Constantinople by the emperor Manuel T Comnen (in 

In 1180 William was set aside as a candidate for pe. 
patriarchate of Jerusalem, and Heraclius, archbishop of Ca tall 
was chosen instead. The date of William's death is not i, 
it occurred either in 1185 (the year in which a new Cip 
replaced him) or in 1186 (Joscius became his successor s 
bishop on Oct. 21, 1186). The historian Ernoul (a b 
William's history) relates that Heraclius excommuni jd 
liam, who appealed to the pope and was murdered by 4 P 
in Heraclius’ pay, but this tradition is not certain. ratio 

A statesman of wide vision, William supported coor ai 
between the Kingdom of Jerusalem and the Byzantines 
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M ims of Egypt = had encircled Frankish Syria during 
lin's time. His great earning and experience of affairs made 
excellent historian. At Amalric's instigation he began to 

the history of the Latin kings of Jerusalem: he ended by 

the history of Palestine from 614, when the Byzantine em- 

Cer Heraclius recaptured Jerusalem from the Persi 
peror Hi r mit ersians, to 1184. 
“The work, which breaks off at the beginning of the 23rd book, 

the last chapters being lost, is entitled Historia rerum in partibus 

E. pe m Herd dier oa orientalibus, 

on Arabic sources and covering e perio rom Mohammed 

to 1182, Eus ms in ae chapters incorporated into his ex- 
"history. Another work, an account of the Third Lateran 
pon was entirely lost. His chief documentary sources for the 
ist Crusade were Albert of Aix and Fulcher of Chartres, and he 

himself the primary Western source for the period 1128-84 

[| E MA — gaps in his information 
fom 1128 to his own return to Palestine in 1165. 

William’s language is clear, and based on classical Latin models. 

— Hetisually treats his sources critically and writes impartially, with 
fobias against the Muslims. He takes sides only in church affairs, 

as for example when he shares the grudges of the bishops against 

the Templars and the Hospitallers. His Historia, translated into 

Trench in the early 13th century under the title Estoire d'Éracles, 

“Chronique d'Outremer, or Livre dou conquest, greatly influenced 
liter histor who incorporated it into their own works and 

provided it with sequels. It was first printed at Basel in 1549. 
‘Bisuiocrarny.—The latest of the several editions of the Historia is 
in Recueil des historiens des croisades: Historiens occidentaux, vol. 1 

(1844) with French trans. entitled Estoire d'Éracles, Eng. trans. wit 

luction and notes by A. C. Krey and E. A. Babcock (1943), See 

alo A. C. Krey, “William of Tyre," Speculum. 16:149-166 (1941); 
ILE, Mayer “Zum Tode Wilhelms von Tyrus," Archiv für Diplomatik 
y y! 

S/6:182-201 (1959-60) ; R. B. C. Huygens, “Guillaume de Tyr etudi- 
ant Latomus 21:811-829 (1962), “La tradition manuscrite de Guil- 

laume de Tyr," Studi medievali, 3rd series, vol. 5.1, pp. Miri ics 


| "WILLIAM AND MARY, COLLEGE OF, Virginia state 
college of liberal arts at Williamsburg, founded by James Blair 
(qv) and chartered in 1693 by King William and Queen Mary. 
e Scholastic society Phi Beta Kappa was organized there as a 
Sial fraternity in 1776. The school became coeducational in 
118) See Vircinta: Education; WILLIAMSBURG. 
WELIAMS, CHARLES WALTER STANSBY (1886- 
S), English man of letters, was a many-sided writer—poet, 
o» theologian, novelist, and biographer—whose work needs to 
) "fed as. a whole for an understanding of his original and subtle 
ree Born in London on Sept. 20, 1886, he was educated at St: 
in Es School and University College, London, up to the age of 
ibus worked for the Oxford University Press from 1908 till his 


a. easiest way to approach Williams’ work is through his 
ao (The Place of the Lion [1931] and All Hallows’ Eve 
tt ) are among the best); but he himself rated his poetry high- 
and his major work in this form, a new treatment of the 
m myths (the Taliessin sequence [1938 and 1944]), has 
books, al place in 20th-century poetry. Among his theological 

The Descent of the Dove (1939) and He Came Down from 
("the (1938) are important; his doctrine of vicarious suffering 
ene” ) can be studied in the posthumously collected 
love as he Image of the City (1958), and his doctrine of romantic 
(1943) 3 Ene way of perfection in The Figure of € 
est fite € English Poetic Mind (1932) contains much of 
Winey criticism. 
Migros was a lecturer and talker of remarkable eloquence, 
tO influenced a younger generation both in London and 

Ord University, He died at Oxford on May 15, 1945. 

HER 
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Logs Brave Presented to Charles Williams, with a memoir by C. 
Wn) (A. B. Rr.) 
uw LTAMS, ROGER (16037-1683), founder of the colony 
London Tsland and pioneer of religious liberty, was the son of a 

Sir pa, Chant tailor. As a boy he attracted the attention of 

Oficial proc, Coke, who employed him as à 


shorthand clerk in 
edings and saw him through his schooling at Charter- 
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house (1621-24). He then attended Pembroke hall, Cambridge, 
as a pensioner, graduating in 1627. 

Cambridge during Williams’ residence was a centre of Puritan 
activity, and the young scholar joined the ranks of those who ac- 
cepted the theology of John Calvin and promoted political meas- 
ures which would bring an end to episcopacy in the Church of 
England. In 1628 he became chaplain to the household of Sir 
William Masham at Otes, Essex, where he was surrounded by such 
politically active Puritans as Oliver Cromwell, John Winthrop, 
John Cotton and Thomas Hooker (qq.v.). During his chaplaincy 
Williams became a complete nonconformist and, upon the organi- 
zation of the Massachusetts Bay colony, left his post to pursue his 
religious ideals in New England. 

When he arrived in Boston early in 1631, however, he showed 
himself to be more reformed than those who had preceded him, for 
he rejected an invitation to become temporary pastor at Boston on 
the grounds that he “durst not officiate to an unseparated people.” 
He insisted upon the open repudiation of the Church of England 
instead of holding the prevailing rationale that although the Bay 
churches did not conform with the “corrupt” practices of the na- 
tional church, they were, nevertheless, a part of it. Williams ac- 
cepted appointment as teacher of the church at Salem, but there, 
too, he was uneasy at what he believed to be halfway measures, 
and in 1632 went to Plymouth colony where the congregation was 
avowedly separatist. 

In 1633, however, Williams was back in Salem, having come to 
open disagreement with Plymouth on his insistence that the king’s 
patent was invalid and that only direct purchase from the Indians 


ith gave a just title to the land. Although the Salem church invited 


him to become pastor in 1634, the civil authorities of Massachu- 
setts Bay were opposed to his residence, for in addition to his 
notions about land rights, other of his views were unpopular: he 
claimed that magistrates had no right to interfere in matters of 
religion, and that they could not administer oaths to the unregen- 
erate because this constituted an act of religious communion with 
them. For these views he was banished from Massachusetts Bay, 
and in Jan. 1636, set out on foot for Narragansett bay. 

In the spring of 1636, Roger Williams stepped from his canoe 
onto the western bank of the Seekonk river, and there on land 
which he had purchased from the Indians founded the town of 
Providence and the colony of Rhode Island. As news spread of his 
radical tenet that “none bee accounted a Delinquent for Doctrine,” 
Providence grew, filling with those whose religious beliefs could 
find no public expression in the English-speaking world, notably 
Anabaptists and Quakers. Williams himself had a brief period as 
an Anabaptist, but thereafter (1639) declared himself a Seeker, 
recognizing no church as the true one and ministering to no set 
congregation. Although he staunchly defended the right of all to 
worship as they pleased, he himself cleaved steadfastly to the the- 
ology of John Calvin and opposed Quaker doctrines even while 
offering the Quakers residence during the years of their persecution 
elsewhere. 

Because the identity of Rhode Island was constantly threatened 
by internal differences and the distrust and ambition of its neigh- 
bours, Williams went to England in 1643 to secure a charter for the 
colony from the parliament (granted on March 14, 1644), and 
again in 1651-54 to have the charter confirmed, During these 
visits, he successfully drew upon the acquaintances he had made 
while serving in the Masham household; on his second visit he be- 
came the friend of John Milton. He was the first president of 
Rhode Island under its charter and until his death always held some 
public office. In spite of his differences with the theocratic neigh- 
bouring colonies, he was of constant service to all as a peacemaker 
with the Narragansett Indians whose language he knew and whose 
trust he had earned. When King Philip's War came, however, the 
aged’ Williams served as captain of the handful who remained to 
defend Providence against the Indians. From 1636 to his death, 
sometime between Jan. 27 and March 15, 1683, he supported him- 
self by farming and trading; since he financed his trips to England 
from his own income he was often in reduced circumstances. 

Williams’ advocacy of the separation of church and state and the 
toleration of all religions did not stem from “modern” notions that 
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there are many roads to heaven, but rather from a conviction that 
so strait was the path that no community could possibly be made 
up entirely of true believers, and therefore, the best policy was not 
to mix church and state. His passionate defense of liberty of con- 
science found form in the institutions of Rhode Island (q.v.), 
which showed the way to the other states, and lasting expression 
in his greatest book, The Bloudy Tenent of Persecution (1644). 

Williams was a vigorous controversialist, and published, chiefly 
during his two visits to England, A Key Into the Language of 
America, written at sea on his first voyage to England (1643); it 
was reprinted in vol. i of the Collections of the Rhode Island His- 
torical Society (1827), and in series i, vol. iii of the Massachusetts 
Historical Society Collections ; Mr. Cotton's Letter Lately Printed, 
Examined and. Answered (1644); The Bloudy Tenent of Persecu- 
tion for the Cause of Conscience (1644); Christenings Make Not 
Christians (1645) ; Queries of Highest Consideration (1644); The 
Bloudy Tenent Yet More Bloudy (1652) ; Experiments of Spiritual 
Life and Health and Their Preservatives (1652); The Hireling 
Ministry None of Christ's (1652); George Fox Digg'd Out of His 
Burrows (1676); and Something in Answer to a Letter... of 
John Leverat Governor of Boston... (1678). 

His writings were republished in the Publications of the Narra- 
gansett Club (1866-74). Letters and Papers of Roger Williams, 
1629-82 (limited to 18 copies, photostatic reproductions, 1924) 
contained manuscripts discovered later. 

BisLr06cRAPHY.— The best recent biographies are those by S. H. 

Brockunier (1940) and O. E. Winslow (1957). Recommended also are 
biographies by J. D. Knowles (1834), W. Gammell (1846), R. Elton 
(1857), O. Straus (1894), E. J. Carpenter (1909), M. E. Hall (1917), 
E. Easton (1930), J. E. Ernst (1937) and C. S. Longacre (1940). 
Outstanding studies of special aspects of Williams’ career are M. C. 
Tyler, History of American Literature 1607-1765 (1878); C. M. An- 
drews, The Colonial Period of American History, II (1936); H. M. 
Dexter, As to Roger Williams and His “Banishment” From the Massa- 
chusetts Plantation. (1876). (L. Z.) 
. WILLIAMS, TENNESSEE (THomas Lanter WILLIAMS) 
(1911- ), U.S. writer, achieved his principal success as a dram- 
atist. He was born in Columbus, Miss., on March 26, 1911 (not 
1914, the year sometimes given), according to baptismal records 
of St. Paul's Episcopal Church in Columbus, where his grand- 
father was rector. During his boyhood, his family moved to St. 
Louis; he later attended the University of Missouri and Wash- 
ington University in St. Louis and received a B.A. degree from 
the University of Iowa in 1938. Williams began writing in child- 
hood and tried fiction, poetry, and drama. His first public recog- 
nition came in 1944 with the successful production of The Glass 
Menagerie. He won the New York Drama Critics’ Circle Award 
four times—for The Glass Menagerie, A Streetcar Named Desire 
(1947), Cat on a Hot Tin Roof (1955), and The Night of the 
Iguana (1962); he won the Pulitzer prize twice—for A Streetcar 
Named Desire and Cat on a Hot Tin Roof. 

His characters, always theatrically exciting, range from the 
pretentiously genteel to the crude and ruthless, from poor to rich. 
Yet one thing they have in common—they are psychologically 
sick, entrapped in a world indifferent to them and uncompre- 
hended by them. At their worst, an inner bestial violence drives 
them to destroy their fellow men and themselves. At their best, 
they are driven to cling pathetically together in what Williams 
appears to consider the only remaining bond of sympathetic com- 
munication—sex. For such characters, no teal hope can be offered, 
for they can only react, not act. What Williams with his poetic 
language does afford them—and the rest of mankind—is not anger 
but compassion for their all but desperate plight. 

BisLi06RAPHY.—"Angel of the Odd," Time, (March 9, 1962) pp. 53- 
56; Francis Donahue, The Dramatic World of Tennessee Williams 
(1964) ; Signi L. Falk, Tennessee Williams (1961); Benjamin Nelson, 
Tennessee Williams: the Man and His Work (1961); Nancy M. 
Tischler, Tennessee Williams: Rebellious Puritan (1961) ; Gilbert Max- 
well, Tennessee Williams and His Friends (1965). Qs. T. N.) 

WILLIAMS, WILLIAM (Wrams PANTYCELYN) (1717— 
1791), a leader of the Methodist revival in Wales and its chief 
hymnwriter, was born at Cefn Coed, Llanfair-ar-y-bryn, Carmar- 
thenshire. His parents were Nonconformists and he was educated 

at a Nonconformist academy at Llwyn-llwyd, near Hay. While 
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there he was converted by the preaching of the religious 
Howel Harris (1714-73), and in 1740 was ordained dea 
became a curate, but because of his Methodist affiniti 
finally refused priestly orders in 1743. Although he 
sidered himself an Anglican clergyman, he spent, the 
life in evangelistic tours as a Methodist preacher and 
hymns, religious poems, and prose treatises. After his 
(c. 1748) he lived at Pantycelyn, near Llandovery, his 
home, and became known as “Williams Pantycelyn 
there on Jan. 11, 1791. 

Williams has been called the first Welsh Romant 
more than 800 hymns, published in booklets (of whi 
in English) between 1744 and 1787, and in an “epic” poem. 
ing the soul’s progress, Bywyd a Marwolaeth Theo 
interpreted the religious experience of the Methodi: 
with sensitivity and intense feeling. Earlier Welsh poi 
was almost unknown to him, and his bare metre, burning 
of language, mystical reflection, and spiritual longing wi 
Welsh poetry. Many of his prose works and pampl 
plement his hymns, but he was aware of contemporary: 
studies in English, and some of his books were written to 
the Welsh in their own tongue, and for his own use 
them to read. In Pantheologia (1762—c 
history of world religions.. Many of his 
use, the best-known in English being “Guide me, O Th 
Jehovah," in a considerably altered version. ai 

See G. M. Roberts, Y Per Ganiedydd, vol. i Ee 


WILLIAMS, WILLIAM CARLOS (1883-1963. 
the most original poetic voices of the United States i 
century, was born on Sept. 17, 1883, in Rutherford, N. 
he won his M.D. from the University of Pennsylvani 
and after internship in New York and graduate study inp 
in Leipzig, he returned in 1910 to a lifetime of poetry and; 
practice in Rutherford, where he died March 4, 1963. 

Williams’ largely imitative Poems (1909) was fol 
perimental volumes; gradually he developed an indivi 
method and style in collections culminating with Sou 
(1921) and Spring and All (1922). His frequently an 
poems “Light-Hearted William,” “By the Road to the: 
Hospital” and “The Red Wheelbarrow” characteristic: 
a fresh, direct impression of the sensuous world. The first bi 
Williams’ most ambitious poem, Paterson, appeared in 194 
subsequent parts in 1948, 1949, 1951 and 1958. The epi 
became clear: Williams was dramatizing Paterson, N.J. 
a complex vision of America and modern man. Altho! 
work defies neat classification, his poetry seems closer to 
loose affirmations of Walt Whitman than to the rigidb 
negations of T. S. Eliot. Williams was also a prolifi 
prose. Three novels form a trilogy dealing with a single 
White Mule (1937), In the Money (1940) and Th 
(1952). His short stories, brief but deep glimpses 
facets of human behaviour, were collected in The Far 
ters (1961). 


Other works include his Autobiograph 
Selected Essays (1954) and Selected Letters (195 
For a critical evaluation see Vivienne Koch, William Ci 
(1950). [gi 
WILLIAMSBURG, a city of southeastern Viri 
the peninsula between the James and York rivers, 99. 
Richmond; the capital of Virginia, 1699-1780, and : 
City county. It is the site of the College of William. 
Eastern State hospital and Colonial Williamsburg. —. -—- 
In 1698 fire destroyed the statehouse at Jamesto 
first capital. The following year the general assem 
legislation to move the seat of government to Mid 1 
first settled in 1633, the scene in 1676 of episodes in 
bellion, and the site chosen in 1693 for the ne 
College of William and Mary. The act set aside 
Middle Plantation for a town, to be named Williams! 
of William III, and directed the construction of & ca] 
the general assembly and the general court. 
In the 18th century, Williamsburg's resident pop? 
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exceeded 2,000, but, as the political and cultural ‘centre of Great 
pritain’s largest and wealthiest continental colony, the little city 
wisas important as any in British North America. Twice a year, 
jn April and October, the general court met. Visitors flocked to 
the capital, swelling its population to over 5,000 during these 
“public times,” to transact business and attend balls,'fairs and 
races. To a lesser degree, other public events were the occasions 
or similar scenes. 

Anumber of important episodes leading to the American Revo- 

tion took place in Williamsburg. In 1765 Patrick Henry (g.v.) 
presented. his strongly worded resolutions against the Stamp act 
to the house of burgesses and defended them in a famous, fiery 
speech. Nine years later the burgesses, in extralegal session at 
the Raleigh tavern, were among the leaders in proposing the first 
Continental Congress. And it was in Williamsburg, in May of 
1776, that the Virginia convention instructed its delegates to the 
Continental Congress to move for independence. 
In 1780 the capital was moved to Richmond. Overnight, Wil- 
iamsburg became a small country town; little remained but the 
college and the public hospital. In the post-Revolutionary War 
years the college suffered losses of revenue but by 1836.it had re- 
covered, Twice closed by the Civil War and its aftermath, in 1906 
William and Mary became a state institution and in 1918 was made 
coeducational,» The modern college has over 20 departments, and 
tanches at Richmond and Norfolk. The public hospital (1773), 
now Eastern State hospital, was the country's first hospital de- 
voted exclusively to the care of the mentally ill. 

During the Civil War, Union forces advancing on Richmond 
cashed with the Confederate rear guard just east of Williamsburg. 
After a day of heavy fighting (May 5, 1862), the Confederates 
withdrew, and: Williamsburg remained in Union hands for the 
remainder of the war. 

Restored Colonial Williamsburg.—Modern Williamsburg is 
famous as the site of Colonial Williamsburg, a restoration of the 
colonial capital of Virginia. William A. R. Goodwin, rector of 
Bruton Parish church, conceived the idea of preserving and re- 
storing the colonial buildings that survived, In 1926 he interested 
John D. Rockefeller, Jr., in the project and Rockefeller agreed to 
Movide the funds, which ultimately totaled more than $62,000,000. 
An area of 130 ac., comprising the important part of the colonial 
tity, was restored to its former appearance, and more than 3,000 
additional acres were acquired to protect the restored area. In the 
ourse of the work, 700 modern structures were torn down or re- 
nas 83 existing, original buildings were restored; and 413 
bi Migs Were reconstructed on their original foundations. The 
ae buildings, which include the capitol and the governor's 
du are furnished.as they were in the 18th century, and the 
fo área has been landscaped to recover its colonial appearance. 

m its inception, the restoration has been based upon intensive 
ues architectural, archaeological, and historical re- 
Sube To give visitors a brief experience in 18th-century life, 

Onial Williamsburg carries out a vigorous interpretive program. 
^ the restored area costumed hostesses, craftsmen, militia- 
US attendants give the city a flavour of living history. 

li, Comparative population figures see table in VIRGINIA: Popu- 


men, 


RARE i Briej and True Report 
po Wi UE for b Goes ieee M Whiffen, The 
Guide Bangg of Williamsburg (1958); Colonial Williamsburg ones 
(1960); (1957) ; The Eighteenth-Century Houses of os id 
WILLIAMSON; WILLIAM CRAWFORD (1816-1895), 
om at PU one of the founders of modern paleobotany, was 
Quired carborough, Yorkshire, on Nov. 24, 1816. He early ac- 
an ap 5 knowledge of geology and natural history. Successively 
Mystice apothecary, medical student, museum curator and 
M bind Was appointed professor of natural history at Owens 
fa son die chester in 1851, where he taught until 1892. Wil- 

mon, s at Clapham Common, London, on June 23, 1895. 
$8) TWilliamson's earlier works are accounts of Volvox (1851- 
US stug: Oraminifera (1858). He had meanwhile begun the seri- 
Inthe 1 Y of fossil plants: his paleobotanical researches culminated 
Memoirs under the title On the Organisation of the Fossil 
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Plants of the Coal Measures (1872-94) that established him as a 
leader in the field. These studies continued in three memoirs 
(1895-96) written with D. H. Scott (g.v.). Notable also are 
his papers on Sphenophyllum, Lepidodendron and “Stigmaria,” 
and his work on isolated seeds. He rightly maintained that certain 
fossils containing secondary wood—then considered a phanero- 
gamic characteristic—were in reality cryptogams, His Reminis- 
cences of a Yorkshire Naturalist (1896) contains an approximate 
list of his more than 150 publications. (J. W. TT.) 

WILLIAMSPORT, a city in north-central Pennsylvania, U.S.. 
and seat of Lycoming county, is on the north bank of the west 
branch of the Susquehanna river, 85 mi. N. of Harrisburg. 

Founded in 1795 near the site of a Revolutionary War Indian 
massacre, Williamsport became the seat for the new Lycoming 
county, the largest county (1,214 sq.mi.) in Pennsylvania. Char- 
tered as a borough in 1806, it became a city in 1866. In the 1860s 
the U.S. lumber industry was centred there as logs were floated 
down the upper tributaries of the Susquehanna. In 1871 a “saw- 
dust war” developed during a wage strike by lumber workers. As 
the forests disappeared, and new forests were opened in the west, 
the lumber industry dwindled. With more diversified industry in 
the second half of the 20th century, the city’s major industries 
concerned metal products, including marine engines, boilers, wire 
rope, fire hydrants and valves. Textile mills made broad silks. 
braids, clothing, hosiery and shirts. Hardwood flooring, furniture 
and leather products continued in importance. 

A Methodist academy founded in 1812 later became Williams- 
port-Dickinson junior college and in 1948 Lycoming college. Wil- 
liamsport Technical institute is a trade school. Williamsport is 
the home of Little league baseball and the annual world series are 
held in the city. For comparative population figures, see table in 
PENNSYLVANIA: Population. (W. A. C.) 

WILLIAMSTOWN, a city and port of Victoria, Austr., is 
on the Gellibrand peninsula 44 mi. (7.2 km.) SW of Melbourne, 
a part of the Melbourne metropolitan area. Pop. (1961) 30,606. 
It is Melbourne’s oldest suburb, having been first settled at the 
same time (1835), and was named after William IV in 1837. It 
was created a borough in 1856, a town in 1886, and a city in 1919. 
There are many churches, schools, and sports grounds; also botanic 
gardens and three public libraries. The port has oil berths, float- 
ing and graving docks. Industries include a railway workshop, 
shipbuilding, oil refining and storage, flourmilling, meat canning, 
and the production of glass, felt, textiles, and ammonia. 

(W. P. Ev.) 

WILLIBRORD (WirsRogmp), SAINT (658-739), Anglo- 
Saxon missionary, the “apostle of the Frisians,” was born in 
Northumbria, probably somewhere near York. His father. Wil- 
gils, spent his last years as a hermit in a little monastery he 
founded near the mouth of the River Humber. He sent his son 
Willibrord to the monastery at Ripon presided over by St. Wilfrid 
( q.v.). which was the centre of the Romanizing party in the En- 
glish Church. In 678 (677 according to some scholars) Wilfrid, 
bishop of the Northumbrians, was deposed and exiled. Willibrord 
also went into exile, and spent 12 years in Ireland, where a vigor- 
ous monastic life flourished, less rich in learning and culture than 
has sometimes been maintained, but far excelling any other Chris- 
tian centre in missionary zeal. There Willibrord was imbued with 
enthusiasm for the missionary life and was directed to go to Frisia 
as a missionary by the English monk Egbert, who devoted his life 
to reconciling Irish monks to Roman observances. Meanwhile 
Willibrord’s master, Wilfrid, had already preached to the Frisians 
(677-678) while on his way to appeal to the pope against his 
deposition. Willibrord set out in 690 with 11 companions for 
Frisia. These districts had recently (689) been conquered by 
the Frankish mayor of the palace Pepin II of Herstal, and Willi- 
brord began the policy of mutual cooperation between the English 
missions and the Carolingian dynasty. He went to Rome (690) 
for a commission from the pope, and was later sent again by Pepin 
for his consecration (Nov. 21, 695) as archbishop of a see to be 
established at Utrecht. On this occasion the pope renamed him 
Clemens. Such respect for Roman authority was then unusual, 
and Willibrord had established a precedent which greatly increased 
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papal influence in the affairs of the Frankish Church. From 719 
to 722 he was assisted in his missionary work by St. Boniface. 

Willibrord established a great monastery at Echternach. He 
was successful in converting the Frisians wherever Frankish influ- 
ence was strong; it is significant that during the temporary col- 
lapse (715-719) of Frankish authority, most of his work was un- 
done. However, he began to train a native clergy, and at the same 
time established in the Frankish kingdoms an English cultural 
influence which later missionaries so extended that it dominated 
Charlemagne’s court at the time of the so-called Carolingian 
Renaissance. Willibrord first began in the West the practice of 
appointing chorepiscopi or suffragan bishops; and he introduced 
into the Frankish dominions the practice of dating by the Chris- 
tian era. He died on Nov. 7, 739, at Echternach. 

See W. Levison, England and the Continent in the Eighth Century 
(1946). (Er. J.) 

WILLIS, ROBERT (1800-1875), English specialist in ap- 
plied mechanics who contributed also to architectural archaeol- 
ogy, was born in London, Feb. 27, 1800. Educated at Caius Col- 
lege, Cambridge, he was elected a fellow in 1826 and ordained the 
following year. He worked for some time on the phenomena of 
sound, being elected to the Royal Society in 1830, and in 1837 he 
became Jacksonian professor of experimental philosophy, confin- 
ing his attention particularly to applied mechanics and mecha- 
nisms. An original member of the British Association for the 
Advancement of Science, he was president in 1862 and contributed 
important papers on gear teeth (1837) and on the effect of mov- 
ing loads on bridges (1849), the result of his researches for the 
royal commission on the application of iron to railway structures. 

Willis was also an antiquary and a student of architecture and 
wrote many papers on the history and construction of English 
cathedrals. However, his most lasting memorial is the professor- 
ship of mechanism and applied mechanics and the university de- 
partment of engineering, established at Cambridge on his death 
there, Feb. 28, 1875. (J. F. Br.) 

WILLIS, THOMAS (1621-1675), English anatomist and 
physician who pioneered in the study of diabetes, was born on 
Jan, 27, 1621, the son of a well-educated landowner who lived 
near Oxford. He graduated from Christ Church, Oxford, in 1639. 
Despite his military service on the Royalist side during the Civil 
War, he was able to continue his studies and established a scientific 
reputation through his publication entitled Of Fermentation, of 
Feavers, and of Urines (1659). He became Sedleian professor of 
natural philosophy at Oxford in 1660. While holding this position 
Willis published his most important work, Cerebri Anatome Ner- 
vorumque descriptio et usus (1664), in which he described the 
arrangement of brain arteries known as the circle of Willis. He 
espoused the iatrochemical view, that the causes of disease are to 
be sought in the chemistry of the body. 

In 1667 he moved to London, where he carried on the largest 
fashionable practice of his time and also wrote extensively. He 
was the author of the first important treatise on diabetes to be 
translated from Latin into English; this appeared originally as a 
chapter of his Pharmaceutice rationalis—Shewing the Signs, 
Causes and Cures of Most Distempers (1674). He described the 
typical symptoms of diabetes mellitus, including the thirst, in- 
creased urination, and sweetness of the urine, “as if there had been 
Sugar or Honey in it." He died on Nov. 11, 1675. (F. N. A.) 

WILLISTON, SAMUEL WENDELL (1852-1918), pale- 
ontologist and entomologist who became the leading U.S. author- 
ity of his time on fossil reptiles and amphibians, was born in 
Boston, Mass., on July 10, 1852, but was reared in Manhattan, 
Kan., where he graduated from Kansas State Agricultural College 
(later Kansas State College of Agriculture and Applied Science) 
in 1872. Having successfully participated in a fossil-collecting 
trip on behalf of O. C. Marsh of Yale University, he was invited 
in 1876 to go to New Haven as an assistant to Marsh. He served 
in this capacity for much of the time for the next nine years, 
meanwhile earning both the M.D. and Ph.D. at Yale. Dissatisfied, 
Williston finally broke with Marsh in 1885. After some years 

spent in teaching and the practice of medicine in New Haven, he 
went in 1890 to the University of Kansas, where, during the next 
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12 years, he was professor of geology and of anatomy and Ja 
dean of the school of medicine. In 1902 he went to the Thine 
sity of Chicago as professor of vertebrate paleontology, Forbid 
den under Marsh to publish on fossils, Williston early took up th 
study of entomology and became an authority on the Dm 
His maim interest, however, continued to be fossil vertebrates 
At Kansas, his researches lay mainly in the abundant marine rep. 
tiles of the chalk deposits of that state. At Chicago his interesi 
turned to the Permian red beds of Texas and New Mexico, ftom 
which, with the assistance of the veteran collector Paul C. Mille, 
he described a great series of early tetrapods. His most important 
work was the posthumous Osteology of the Reptiles (1925), st, 
ting forth his mature conclusions on reptilian classification and 
phylogeny. Williston died at Chicago, Aug. 18, 1918. 
(A. S. RR 
WILLKIE, WENDELL LEWIS (1892-1944), US. A 
publican presidential candidate in 1940, was born Feb. 18, 1892, 
Elwood, Ind. His father was a lawyer and judge, and his mother 
was Indiana's first woman attorney. Willkie attended Culver Mili- 
tary Academy and Indiana University (B.A., 1913; LL.B., 1916), 
and practised law with his father before entering the U.S. Amy 
in World War I. In January 1918 he married Edith Wilk of Rush- 
ville, Ind. After the war, Willkie spent a year with the Firestone 
Tire and Rubber Company before joining the law firm of Mather 
and Newbitt in Akron, O. In 1929 he moved to New Yorkto 
handle legal work for Commonwealth and Southern Corporation,a 
utilities holding company. Four years later, he became president 
of Commonwealth and Southern. | 
After 1933 Willkie engaged in a public feud with the fedenl 
government over competition from the Tennessee Valley Authority 
(TVA), climaxed in July 1939 by the sale of Commonwealth and 
Southern’s Tennessee holdings to TVA for $78,600,000. Although 
he had been a Democrat, Willkie’s effective criticism of the New 
Deal and his widely circulated article in Fortune (April 1940) 
entitled “We, the People” made him a dark horse candidate fo 
the Republican Party, Despite a late start, limited organization, 
and opposition of the Republican Party leadership, Willkie per | 
formed a miracle of modern politics. To chants of “We Wi 
Willkie!” from the galleries in Philadelphia, he was nominated o 
the sixth ballot, Willkie carried only 10 states and was defel 
by an electoral vote of 449 to 82; but he polled 22,305,198 10 
Roosevelt's 27,244,160, more popular votes than any previous 
Republican candidate. 4 
Long before the attack on Pearl Harbor, Willkie advocated gi 
ing aid to the Allies. He went to England in 1941 and to the Mid 
dle East, the Soviet Union, and China in 1942.. In the latter n" 
he was named chairman of the board of Twentieth Century: i 
Film Corporation. His book One World (1943) was rin 
outgrowth of his travels and was a strong plea for postwar IM 
national cooperation. :derablé (f 
Support of Roosevelt's war policies brought considere 
position to Willkie's renomination in 1944; and, after ae 
in the Wisconsin primary, he withdrew from the race. He 
New York City on Oct. 8, 1944, 
See Joseph Barnes, Willkie (1952). 
WILL-O’-THE-WISP: see Icnis FATUUS. 
WILLOW, any plant of the genus Salix, sat 
poplars (Populus) constitutes the family Salicaceae- We i 
trees or shrubs, varying in height from a few inches to 12 n 
occurring most abundantly in cold or temperate climates E i 
hemispheres, and generally in moist situations. Their i : 
deciduous, alternate, simple, and generally much long sil 
broad, with stipules at the base, A characteristic of willow 
single outer scale that encloses each winter bud. . the milt 
The tiny flowers are borne in usually erect catkins, anol 
(staminate) flowers on one tree, the female (pistillate) ie brit 
Each staminate flower is borne in the axil of a small scale ] 
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styles are separated into two stigmas; nectaries are present in these 
fowers also. When ripe the two carpels separate in the form of two 
yalves and liberate a large number of seeds, each provided at the 
hase with à tuft of silky hairs. The flowers appear generally be- 
fore the leaves and are thus rendered more conspicuous, while 
transport of pollen by the wind is facilitated. Fertilization is ef- 
fected by insects, especially by bees; but some pollen must also 
be transported by the wind to the pistillate flowers, especially in 
arctic species, which, in spite of the poverty of insect life, set 
abundant — ine tuft of hairs at the base facilitates rapid 
dispersion of the seed. ý 

Although the limitations of the genus are well marked, differ- 
ence of opinion exists among botanists as to the number and iden- 
tification of species. The difficulty in part rests on the extensive 
cross-fertilization ers takes place between the species, resulting 
innumerous hybrid forms. 

Species and Distribution.—Of the North American species the 
black willow (S. migra) is the i and most conspicuous willow, 
reaching a height of 120 ft., with a trunk 3 ft. in diameter. Other 
well-known willow trees found 
east of the Rocky Mountains are 
the peach-leaved willow (S. 
amygdaloides), sometimes 70 ft. 
high; pussy willow (S. discolor), 
10 ft, to 25 ft. high; shining wil- 
lw (S: lucida), occasionally 20 
ft high; beaked willow (S. beb- 
lima), rarely 25 ft. high; and 
sindbar willow (S. interior). 
Some of the foregoing range 
northward and westward’ to 
British’ Columbia, Alaska, and 
the Arctic Circle: Interesting | 
shrubby species found chiefly 
cast of the Rocky Mountains are 
theautumn willow (5. serissima), 
with fruit maturing in the au- d 
lumn; broad-leaved willow (S. 
slavcophylta), found on sand (es 
lunes; furry willow (S. adeno- 
phylla), of lake and river shores; 
silky willow- (S, sericea) with 
Sly leaves: hoary willow (S 
Candida), with sagelike foliage: Hise ie cael vii cen 
Vd prairie willow (S. humilis) 
tt pussy willow (S. tristis), both low slender shrubs. 
ma noteworthy willows found in the Pacific states and north- 
Hsu western black willow (S; Jasiandra), sometimes 45 ft. 
n i Willow (S. laevigata), 20 ft. to 50 ft. high; California 
itt sit Ow or arroyo willow (S. lasiolepis), 8 ft. to 20 ft. high; 
mio à or velvet willow (S. sitchensis), sometimes 30 ft. high; 

grows from California to Alaska, 
commonest dwarf willows include the least willow (S. ker- 


K , Citcumpolar and on higher mountains; the creeping willow 
pnl of damp heathlands and moors; the prostrate or retic- 
With he OW (S. reticulata) growing on the mountains across the 
Reine orate zone; the alpine decumbent S. arbuscula and the 
from AG shrubby S, myrsinites. Among shrubs and small trees 
sia are Ea ft. high growing in Britain, Europe, and northern 

bi: e bay Willow (S. pentandra); eared willow (S. aurita) ; 
il L ANENA willow (S. amygdalina), with golden stamens; goat 
lon oe sow (S. caprea) ; purple osier (S. purpurea) ; and com- 
the ud viminalis). Common willow trees, 80 or 90 ft, high, 
neath wi te willow (S. alba), whose leaves are thickly covered 
S. fra a long white silky hairs, and the crack willow or withy 
Att ea a is), which is so called because its twigs and young shoots 
Mitive oe Pid off. The weeping willow (S. babylonica), a 
titair; a hina and southwest Asia, often planted in gardens in 
Willow pi nd North America, is botanically similar to the crack 

ut has long drooping branches. 


Mabie ic Value. As timber trees many of the species are 
“tor their rapidity of growth and for the production of light 


durable wood, serviceable for many purposes. Among the best 
trees of this kind are S. fragilis, the crack willow, and S. alba, the 
white or Huntingdon willow. These trees are usually found grow- 
ing by riverbanks or in other moist situations, and are generally 
pollarded for the purpose of securing a crop of straight poles, The 
wood of S. alba var. caerulea is used for cricket bats. S. caprea, 
a hedgerow tree, generally grows in drier situations. It is a useful 
timber tree, and its wood, like that of S. alba, is prized in the man- 
ufacture of charcoal, Certain types of willow are largely used for 
basketmaking and wickerwork. The species employed for this 
purpose are known under the collective name of osiers (q.v.) S. 
acuminata and other species do well by the seaside, and are serv- 
iceable as windscreens, nurse trees, and hedges. S. daphnoides, 
S. repens, and other dwarf kinds are useful for binding heathy or 
sandy soil. In addition to their use for timber or basketmaking, 
willows contain a large quantity of tannin in their bark. Salicin, 
extracted from the bark, formerly found use as a pain reliever. 
The wood, especially of S. alba, is used for paper pulp. As orna- 
mental trees some willows also take a high rank, The white willow 
is a great favourite, while the drooping habit of the weeping willow 
renders it very attractive. The willow of the Euphrates (Ps. 
exxxvii) is in all probability Populus euphratica, S. repens var. 
rosmarinifolia is remarkable for its very narrow leaves—purplish 
above, silvery beneath. 

WILLS, HELEN NEWINGTON (HELEN NEWINGTON 
Witts Moony Roark) (1905- ), seven times U.S. women’s 
tennis champion and eight times Wimbledon champion, was top 
ranking woman player in the world, 1927-33 and 1935. She was 
born in Berkeley, Calif., on Oct. 6, 1905. She began playing ten- 
nis at the age of 13, won the U.S. girls’ championship in 1921 and 
1922 and won her first women's singles title in 1923 when only 17. 
She represented the U.S. in the first Wightman Cup match against 
Great Britain in 1923 and in nine other Wightman Cup contests, 
winning 18 out of 20 singles matches. In addition to her U.S. and 
Wimbledon singles titles, Miss Wills won four U.S. and three 
Wimbledon doubles, two U.S. and one Wimbledon mixed doubles, 
and four French singles and two doubles titles from 1923 through 
1939, In 1924 in Paris she won two gold medals in the first and 
only worldwide Olympic tennis competition in which the U.S. par- 
ticipated. In 1926 before her game had reached its peak Miss Wills 
was defeated 6—3, 8-6 by Suzanne Lenglen, then world's cham- 
pion, in an exhibition match at Cannes, France. A return match 
was expected, but Miss Wills suffered an appendectomy causing 
her retirement until 1927; Miss Lenglen had become a profes- 
sional so the two great women champions never met again. 

Miss Wills was graduated from the University of California in 
1927, She married F. S. Moody in 1929; they were divorced in 
1937. In 1939 she married Adrian Roark. — (E. S. Bn.) 

WILLSTATTER, RICHARD (1872-1942), German or- 
ganic chemist whose studies of the structure of chlorophyll won 
him the 1915 Nobel Prize for Chemistry, was born at Karlsruhe 
on Aug. 13, 1872. He studied at Munich under Adolf von Baeyer, 
obtaining his doctorate in 1894, In 1905 he became professor at 
Zürich. He was director of the Kaiser Wilhelm Institute in Ber- 
lin (1912-16) and then succeeded Baeyer at Munich. He resigned 
because of anti-Jewish pressure in 1925, but continued his work 
privately, first in Munich and later in forced exile in Switzerland. 
He died at Locarno, Switz., on Aug..3, 1942. His autobiography, 
Aus meinem. Leben, was published in 1949. 

Willstitter began his career with an investigation of plant alka- 
loids, determining (1898) the structure of tropine, atropine, and 
cocaine, and synthesizing several alkaloids including tropine. 
There followed a penetrating study of the quinones, culminating 
in the determination of the structure of aniline black. Next came 
the work on chlorophyll, demonstrating the central magnesium 
atom, the pyrrole rings, and the presence of phytol; and on blood 
pigments. F urther investigations revealed the structures of many 
of the pigments of flowers and fruits. (See COLORATION, BIOLOGI- 
cat: Anthocyanins.) In his later years Willstatter took up the 
study of enzymes and of catalytic hydrogenation, particularly in 
the presence of oxygen. His work on the degradation of cellulose 
was basic to the process for obtaining glucose from wood. He also 
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investigated fermentation, and was a pioneer in the use of hydro- 
gels for absorption. 

Tt was characteristic of Willstátter that he attempted only dif- 
ficult problems, especially if their solution might improve the lot 
of humanity. From this viewpoint he was particularly proud of 
his syntheses of hypnotics and narcotics, including cocaine and 
tribromoethanol. 

See R. Adams, J. Amer. Chem. Soc., 65:127 (1943) ; F. Haber et al., 
Naturwissenschaften, 20:601 (1932). 

WILMINGTON, a city in Delaware, U.S., and seat of New 
Castle county, is at the confluence of the Christina river and the 
Delaware; the city extends along both banks of the Christina and 
of Brandywine creek, which joins the Christina just above its 
mouth. Pop. (1960) 95,827; standard metropolitan statistical area 
(New Castle county, Del.; Salem county, N.J.), 366,157, to which 
Cecil county, Md. (pop. [1960] 48,408) was added in 1963. The 
oldest permanent settlement in the Delaware valley, Wilmington 
was founded in 1638 by Swedish settlers under Peter Minuit (see 
Detaware: History). Called Ft. Christina, it was captured by 
Peter Stuyvesant's forces in 1655, The Dutch, who named the 
town Altena, were conquered by the English in 1664. 

For its first 100 years the settlement was a small agricultural 
hamlet. In the 1730s enterprising Quakers moved there from 
Pennsylvania and developed it into a prosperous port and market 
town. They secured a borough charter from Thomas Penn, the 
proprietor, who named the town for his friend Spencer Compton, 
earl of Wilmington (1673-1743), who had no other connection 
with it; Wilmington, N.C., also was named for Compton, 

By the time of the American Revolution, Wilmington, though 
still small, was the largest town in Delaware. Its growth was 
due to facilities for transportation afforded by the Christina and 
to the fertility of neighbouring farmlands. Farmers in Lancaster 
county, Pennsylvania, brought their goods to Wilmington to be 
sent on by water to Philadelphia, farther to the east and north. 
Mills on neighbouring streams processed wheat and corn for mar- 
ket. The Brandywine, just north of Wilmington, was a miller’s 
paradise, remarkable for its steady flow and numerous millsites. 
Sawmills, grist mills, textile mills and paper mills were built on its 
banks and by the 1790s its flour mills were the largest in the 
United States. In 1802 a French immigrant, Eleuthére Irénée du 
Pont de Nemours, established a powder mill, the beginning of the 
most famous business in Delaware. 

In the 1830s Wilmington began to develop rapidly as a manu- 
facturing centre. It received a city charter in 1832, and in 1837 
the Philadelphia, Wilmington and Baltimore railroad (now part of 
the Pennsylvania system) was completed, giving Wilmington easy 
rail connection with all the principal cities of the east coast. The 
characteristic of its manufacturing in the next century was variety, 
with iron-hulled ships, leather, textiles, iron and steel goods, and 
vulcanized fibre among the chief products. 

In the 20th century, three Wilmington powder companies, the 
Hercules Powder company, the Atlas Powder company and es- 
pecially E. I. du Pont de Nemours and company, expanded into 
the chemical industry and the city became the centre of their ad- 
ministration and experimentation, but of only a small part of their 
manufacturing. Therefore in Wilmington's fourth century, be- 
ginning in the 1930s, it continued to be a manufacturing city and 
port but was also a white-collar centre and the home of many 
business executives, scientists and technologists, particularly those 
connected with the chemical industry. In the same period, its 
growth overleaped the city boundaries, and housing, industrial es- 
tablishments and shopping centres began moving into the neigh- 
bouring countryside. The population of Wilmington is changing 
very little within the city boundaries, but the remainder of New 
Castle county experienced its most rapid growth in history after 
World War II. In 1920 Wilmington included over half the popu- 
lation of the entire state; 40 years later there were more people 
in the suburbs than in the city. 

Transportation facilities include the Wilmington Marine ter- 
minal on the Christina, which serves ocean-going ships; the New 
Castle county airport; and railroad passenger and freight service. 

Recreational facilities include the Playhouse theatre in the Du 
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Pont building, and public parks, the largest of which a 


on both shores of the Brandywine, Historic sites an 
include Fort Christina State park, Old Swedes church, 
Society of Delaware (Old Town hall), the Hagley 
industrial history) on the Brandywine and the r 
Pont Winterthur museum. For comparative pop 
see table in DELAWARE: Population. 


BrsrrocnAPR Y.—Henry Seidel Canby, The Age of C. "m 
Jeannette Eckman (ed.), Delaware: a Guide to the First S, 
Anna T. Lincoln, Wilmington, Delaware; Three Centuri 


Flags, 1609-1937 (1937). q. 


L 
WILMINGTON, the chief seaport of North Cai oli 
a port of entry, and seat of New Hanover County, is in 
eastern part of the state on Cape Fear River, 30 
above its entrance and 115 mi. (185 km.) SE of R 
nected with the ocean by a 34-ft. (10 m.) river channi 
cious freshwater harbour has public and private shippin 
modations. An important distribution point for 
imports, petroleum and its derivatives, it also impor 
materials and numerous other products. The principal 
wood pulp, pulpwood, and scrap metal. Wilmington 
ing centre of a thriving truck-farming and tobacco- 

growing area; its industry includes textiles, wearing 
and wood products, commercial boilers, and fertilizer, | 
the centre of a resort and sports fishing area. wee 

In the early 1730s adjacent settlements known as À 
pool and New Carthage were laid out; the whole soot 
known as New Town (Newton) to distinguish it fr 
town of Brunswick, formerly located downstream.. In 
incorporated as a town and renamed in honour of 
political leader Spencer Compton, earl. of Wilmington. 
ton was the centre of violent resistance to the Stamp À 
66, and nearby, in Feb. 1776, a British effort to 
colonies by division was frustrated at the battle of M 
Bridge. In the spring of 1781 it was occupied for $ 
by Cornwallis. A centre of Civil War blockade runt 
last Confederate port to close, it was open until Jai 
when Ft. Fisher (22 mi. [35 km.] S) fell before a 
attack. It was incorporated as a city in 1866 and ado 
cil-manager government in 1941. For comparative popu 
ures see table in NortH CAROLINA: Population. 

WILMOT, DAVID (1814-1868), U.S. political. 
thor of the proposed “Wilmot proviso," was born 
Pa., Jan. 20, 1814. He was admitted to the bar in 
tised law in Towanda. He entered politics as a Dem 
in the national House of Representatives (1845-51) 
he favoured the Walker Tariff, the Mexican War, 
measures, he opposed the extension of slavery. Or 
on behalf of advocates of the restriction of slavery 4 
amendment to a bill appropriating $2,000,000 to $ 
boundary with Mexico by purchase of land if 
effect that “neither slavery nor involuntary servi 
exist in any part of the said territory” acquired 
The bill including the Wilmot proviso, as the amem 
called, passed the House, but was defeated by the 
journment. Although the Wilmot proviso faile 
it was revived in the House again and again in the 
lowing. Out of the efforts of the Democrats and ! 
ordinate this issue grew the Republican Party that 
cepted the principle of the proviso. Wilmot supp 
Van Buren in 1848 and entered the Republican Party 
of its formation. Wilmot was president judge of tl 
district of Pennsylvania in 1853-61, U.S. senator 1n 
judge of the U.S. Court of Claims in 1863-68: 
Towanda, Pa., March 16, 1868. 

WILSON, ALEXANDER (1766-1813); Sc 
ornithologist and poet, author of American Ornithoto 
work on North American birds, was born in Paisley, 
Scot., on July 6, 1766. At 13 he was apprenticed te 
in 1789 he rebelled and became a peddler; trave 
eastern Scotland, he composed numerous dialect P 
his lot or depicting with broad humour the life and p 
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tommon folk. The most famous of these productions, Watty and 
Mog, published as a penny chapbook, is said to have sold to the 
number of 100,000 copies within a few weeks and to have been 
raised by Robert Burns. In the labour troubles which arose at 
this time Wilson’s sympathies were naturally with the oppressed 
yeavers. He published a number of lampoons in verse, for-which 
he was convicted of libel and compelled to burn his satires at the 
town cross; later, unable to pay a fine, he was imprisoned. Beset 
by these events Wilson, with his nephew William Duncan, emi- 
grated as a deck passenger in 1794 to America, landing with only a 
gun and the clothes on his back. His years of poverty and hard- 
ship were not over, but a turning point came when, in 1802, as a 
vilage schoolmaster near Philadelphia, he met William Bartram, 
the ee enclina -— "4 his drawing and collecting 
"of all the birds in this part of North America.” In 1807 he ob- 
tained the assistant editorship of the American edition of Hee 
Rees’s Cyclopaedia, and thus acquired more means and leisure for 
his great work, American Ornithology, the first volume of which 
n ced „By a seven Pere had appeared. Wilson 
ied at Philadelphia on Aug. 23, 1813. 
Wilson’s poems and literary prose were edited with a memoir by 
A.B. Grosart in 1876, a statue being erected to him in Paisley the 
sme year. The eighth and ninth volumes of the American Orni- 
thology were edited after his death by his friend George Ord, who 
published an early Sketch of the Life of Alexander Wilson, and the 
work was continued by Lucien Bonaparte. The complete Orni- 
eke ea several SON EES 
ARLES THOMSON R: (1869-1959), 
Scottish physicist, made the paths of electrically charged particles 
visible by means of the so-called Wilson cloud chamber. For this 
oe Ee the Nobel Prize for Physics in 1927 jointly 
mth A. H. Compton (q.v.). He was born on Feb. 14, 1869, at 
Glencorse, near Edinburgh, and was educated at Owens College, 
Manchester, and Sidney Sussex College, Cambridge. He was 
2 Clerk Maxwell student in the Cavendish Laboratory, Cambridge, 
m in dn he was appointed lecturer in physics and elected a 
ow of the Royal Society. From 1925 to 1934 he was Jack- 
iu professor of natural history at Cambridge. He studied 
spheric phenomena and between 1895 and 1911 he applied his 
knowledge of the condensation of water vapour in his work on the 
Wilson Cloud chamber. Observing that the sudden expansion of 
in air above certain limits led to the condensation of droplets 
reve even in the absence of dust particles, Wilson concluded 
Fal, Mene air the nuclei effecting condensation were elec- 
Mwy particles or ions, and then proved 3 ven arn 
should be a variety of ionizing rays. He then realized tha i 
Misi possible to photograph the track of an ionizing parti- 
m Sing through moisture-saturated air, suddenly and ade- 
& the} expanded, because minute water droplets would condense 
a € lons produced by the particle along its path. The first test 
sius revealed the track of the electrons ejected by the rays; 
Pious’: tracks of alpha particles were photographed. This in- 
ii aes proved of great advantage in the study of the 
detronie particles, as in the determination of the fundamental 
iscove lc charge e and in the study of cosmic rays; it led hes 
i nba the Positron (see Coup CHAMBERS). He oes a 
f Study: ie. near Edinburgh. See also LiomTNING: Methods 
i| ; NUCLEUs: Detection of Nuclear Processes. 
RA G. Lipsett, “C. T, R. Wilson, Inventor of the Cloud Cham- 
msa Ce Digest, vol. 53 (Jan. 1963) ; P. M. S. Blackett, “Charles 
Royal Society EN in Biographical Memoirs of Mc Ner 
ig, SON, EDMUND BEECHER (1856-1939), US. bi- 
ology of ey outstanding investigator of the structure and pl Aa 
He on be ls and of the early stages of development in t s. 
B. de orn at Geneva, Ill, on Oct. 19, 1856. He received a 
(1873) ay from the Sheffield Scientific School, Yale NL 
Mas follow d Ph.D. from Johns Hopkins University (1881). dub 
al the Unis by an extended period of study in gcns y 
l ical go des of Cambridge and Leipzig, as well as the cim 
Mose frj lonat Naples, It was during this period that he formec 
endships with such men as Anton Dohrn and T. Boveri, 
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who like himself were influential in the growth of biology. Start- 
ing in 1883, Wilson held positions successively at Williams College, 
Williamstown, Mass.; Massachusetts Institute of Technology; and 
Bryn Mawr (Pa.) College. In 1891 he joined the faculty of Co- 
lumbia University, where, after serving as adjunct professor and 
professor, he became Da Costa professor and chairman of the de- 
partment of zoology. At Columbia he attained international fame 
and many honours for his researches, He died on March 3, 1939. 

Wilson's studies were first concerned with the early stages in the 
embryology of animals, special emphasis being laid on tracing the 
formation of the different types of tissues from certain, individual 
cells. This work on “cell lineage" led him to problems presented 
in the internal organization of the cell, and this was signalized in 
1896 by the publication of his The Cell in Development and In- 
heritance, a book which was to effect profoundly the trend of 
biological thought. On the rediscovery of G. J. Mendel's earlier 
findings in 1900, Wilson recognized their far-reaching significance, 
and thereby prepared the way for the great genetical discoveries 
made in his department at Columbia by T. H. Morgan and his as- 
sociates. In 1905 Wilson published his first paper on the relation 
of chromosomes to the determination of sex; this, as well as a 
series of studies on the same subject during the following eight 
years, represents the crowning achievement of his research activi- 
ties. Much of his later endeavour was directed to the preparation 
of the famous third edition (1925) of The Cell, a comprehensive 
treatise on the great developments that had occurred in the field 
to which he had contributed so much. 

Bisrr0cRAPHY.— Thomas Hunt Morgan, “Edmund Beecher Wilson," 
Biogr. Mem. Nat, Acad. Sci., 21:315-342 (1940), contains list of Wil- 
son's publications; H. J. Muller, *Edmund B. Wilson: an Apprecia- 
tion,” Amer. Nat., 77:5-37 and 142-172 (1943) ; Franz Schrader, *Ed- 
mund Beecher Wilson—Scientist,” Columbia Univ. Quart. (Sept. SUR 

(F. Sr. 

WILSON, (JAMES) HAROLD (1916- ), British 
prime minister, was born at Huddersfield, Yorkshire, on March 11, 
1916, the son of an industrial chemist. He was educated at Wirral 
Grammar School and at Jesus 
College, Oxford, where he gained 
first-class honours in philosophy, 
politics, and economics. As a 
fellow (1938-39) of University 
College, he collaborated with the 
master, Sir William (afterward 
Lord) Beveridge, in work that led 
to Beveridge's influential 1942 re- 
M port on social security. At the 
outbreak of World War II 
(1939), Wilson was drafted into 
the civil service. As director of 
economics and statistics (1943- 
44) at the Ministry of Fuel and 
Power, he produced a vast digest 
on the mining industry. His New 
Deal for Coal (1945) was the 
basis for Labour's plans for na- 
tionalizing the mines. 

Elected (1945) member of 
Parliament for Ormskirk, Lan- 
cashire, Wilson held that seat un- 

WILSON til 1950, after which he repre- 
sented Huyton, Lancashire. At the start of his parliamentary 
career he became parliamentary secretary to the minister of works 
in the Labour government. President of the board of trade from 
October 1947, he resigned in April 1951 in protest against the in- 
troduction of national health service charges and rearmament pol- 
icy. After his party went into opposition (1951), Wilson became 
the “shadow” chancellor of the exchequer (1954). He stood un- 
successfully against Hugh Gaitskell for the party leadership (1960) 
and became chairman of the party's executive committee (1961— 
62). After Gaitskell’s death, Wilson was elected as his successor 
(February 1963). He worked hard to consolidate party unity and 
to impress his image and policy both on the British electorate and 
on foreign governments, to whom he paid several visits. 
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In October 1964 he led his party back into power with the small- 
est overall majority in the nation’s history: only four seats. In 
spite of that slight margin, he steered through Parliament a heavy 
legislative program of social and fiscal reform. At the same time, 
by visits to Washington, Bonn, Paris, and other world capitals, 
he established himself as a world figure. Wilson gained great 
popular support, and in March 1966 went to the country to gain 
a new mandate and a bigger majority. This time he brought 
the Labour Party back to power with an overall majority of 97. 
In October 1965 he flew to Salisbury, Rhodesia, in an unsuccessful 
attempt to avert a unilateral declaration of independence by Ian 
Smith, the Rhodesian prime minister. At a further meeting of the 
two men on board a British cruiser in the Mediterranean in De- 
cember 1966, Wilson put forward proposals for a return of Rho- 
desia to legality; but these were rejected by Ian Smith after sub- 
sequent consultation with his “cabinet.” 

A selection of Wilson’s speeches, Purpose in Politics, was pub- 
lished in 1964. (D. H. E.) 

WILSON, HAROLD ALBERT (1874-1964), English-U.S. 
physicist, best known for his verification of the electromagnetic 
equations of J. C. Maxwell, H. A. Lorentz, and Einstein, was born 
in York, Dec. 1, 1874. Educated at the Universities of Leeds 
(1893-97), Cambridge (1897-99 and 1900-05), and Berlin (1899- 
1900), he held professorships at King's College, University of 
London (1905-09); McGill University, Montreal (1909-12); 
University of Glasgow, Scot. (1924-25), and in 1912 he became 
professor of physics at Rice Institute in Houston, Tex., where he 
achieved emeritus rank in 1947. Wilson was at the Cavendish 
Laboratory in Cambridge during the years 1897-1905 at the time 
when J. J. Thomson's work on electrons and so-called positive rays 
had made it a centre for the study of the newly emerging field of 
the electrical nature of matter. Wilson published papers on elec- 
trical effects in gases and flames, on the emission of electrons by 
hot bodies, on the electronic charge, and on the electromotive force 
in insulators moving in a magnetic field. He died in Houston, Tex., 
on Oct. 13, 1964. Wilson was elected a fellow of the Royal So- 
ciety (1906) and of the American Philosophical Society (1914). 
His books included: The Electrical Properties of Flames and In- 
candescent Solids (1912), Experimental Physics (1915), Modern 
Physics, 4th ed. (1960), and The Mysteries of the Atom (1934). 

(W. V. H.) 

WILSON, HENRY (1812-1875), U.S. vice-president, 1873— 
75, was born at Farmington, N.H., on Feb. 16, 1812. His original 
name, Jeremiah Jones Colbath, 
was changed by legislative act to 
Henry Wilson when he was 21. 
He was an indentured farm la- 
bourer as a. youth, then learned 
shoemaking at Natick, Mass., 
and became a small-scale shoe 
manufacturer. Largely self-edu- 
cated, he attracted attention as a 
stump speaker and was elected to 
the Massachusetts House of Rep- 
resentatives in 1840 as a Whig. 
He served in the Massachusetts 
House and Senate for several 
terms. Disappointed at the Whig 
Party's stand on slavery, he 
helped form the Free-Soil Party 
in 1848, and presided over its na- 
tional convention in 1852. He 
joined the Know-Nothing Party 
in 1854, an act that caused him 
some embarrassment later, but 
which secured him election to the U.S. Senate in Jan. 1855. 

Wilson served in the Senate until 1873. His pronounced anti- 
slavery views soon converted him into an uncompromising Re- 
publican. He became chairman of the committee on military 
affairs and was responsible for much wartime legislation. He 
opposed President Johnson and supported extreme Reconstruction 
measures. Aíter being defeated for vice-president at the Repub- 
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lican convention of 1868 he was nominated in 1872. 
for Grant's second term. He died in office from a paral 
Nov. 22, 1875. 

Wilson was a shrewd political organizer and was a 
fender of the underdog. He wrote three volumes on th 
plishments of the American Civil War and Reconstruc 
gresses, but is best known for his History of the Rise 
the Slave Power in America (3 vol., 1872-77). 

See Elias Nason and Thomas Russell, Life and Public 
Henry Wilson (1876). (E. 

WILSON, SIR HENRY HUGHES, Barr. (1 
British field marshal, chief of the imperial general 5 
1918 to 1922, achieved prominence as a brilliant if cont 
staff officer, and, toward the end of World War T, 
George’s principal military adviser. He was born at 
near Edgeworthstown, County Longford, Ireland, on Mai 
He joined the Royal Irish Regiment from the Longford 
1884, transferring almost immediately to the Rifle B 
served in the Burma campaign (1885-87) and in the Sou 
War (1899-1902). In 1903 he went to the war office, 
task was to study the lessons of this war, and he played 
tant part in the establishment of a modern general st 
the reorganization of the army, As commandant of the 
lege at Camberley (1907-10) and director of military 
at the war office (1910-14), he did much to prepare” 
and the army for the war with Germany that he saw was iney 
ble. He supported Earl Roberts’ campaign for national: 
with enthusiasm. His flair for public speaking and hi 
personality made him well known throughout the arm; 
time he began to cultivate the friendship of Gen. Ferditi 
his French counterpart, and began the formation of | 
British support to France in the event of war, based, ho 
French requirements without regard to British needs. 

Nevertheless, the smooth mobilization of the army 
break of World War I in 1914, and its rapid transfer 
were tributes to Wilson's direction in the prewar years.’ 
self went to France as assistant chief of the general sta 
confused situation at general headquarters during the: 
Mons, Wilson, who had frequently to act without dii 
his superiors, at one point succumbed to pessimism 
defeatist orders. The Corps commanders, however, 
act on those instructions. Later he became principal li 
ficer at French headquarters in the field, before taking 
of IV Corps late in 1915. During his year of commandi 
attack by the Germans on a sector of Vimy Ridge; 
over from the French, resulted in its loss. 

In 1917 he accompanied Viscount Milner onan 
regarding supply of war materials and after his ret 
he went back to French headquarters as chief li 
Gen. Philippe Petain, however, on succeeding Gen. R 
as French commander in chief in May, asked that Wi 
moved, and he then returned to England. In Septem 
came commander of Eastern Command, a position y 
him to live in London and cultivate the politicians, 
prime minister, David Lloyd George, who took Wilso 
in an unofficial capacity, to the Rapallo Conference of 
1917. As a result he went as British military repre 
the Supreme War Council which was now set up at 
largely as a result of his own recommendations. 
1918 he became chief of the imperial general staff. 
office Wilson supported the prime minister in pressing) 
of Foch to be supreme commander during the con! 
the command of the allied armies on the Western fi 

The end of the war in 1918 brought a revival 0! 
Ireland (see IRELAND: History [to 1921]) and, as 
Irishman who did not agree with the government's 
Wilson found his position difficult, His relationship 
George became strained and an extension of his appo 
refused. In 1919 he had been promoted field mai 
a baronet. He left the army in 1922 and eni 
(February) as member for North Down, in Ireland. 
speaker, who was also a critic of his former coll 
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found himself heartily disliked by his Sinn Féin fellow country- 
men, On June 22, 1922, he was assassinated on his doorstep in 
London by two Irishmen, and was buried in St. Paul’s Cathedral. 
As a soldier Wilson was primarily a staff officer: although a 
great worker and serious student of his profession, by tempera- 
ment he had not the makings of a commander, whose first require- 
ment is the trust and confidence of his colleagues and subordi- 
nates. He was unfortunately given to scheming and to the pursuit 
of his aims by devious means. His charm of manner and his 
ready; clear, and stimulating speech on military matters greatly 
commended him to the politicians and equally rendered him suspect 
to the soldiers. The publication of extracts from his diaries in 
1927 dealt a severe blow to his professional reputation. 
ButiocrapHy.—Sir J. E. Edmonds, Military Operations, France and 
Belgium, 1914-1918, 11 vol. (1927-48) ; Maj. Gen, Sir C. E. Callwell, 
Field-Marshal Sir Henry Wilson, His Life and Diaries, 2 vol. (1927); 
B. Collier, Brasshat: a Biography of . , . Sir Henry S OM. 
. G. IH. 
WILSON, HENRY MAITLAND WILSON, 1st BARON 
(1881-1964), British field marshal, a leading figure of World War 
II, was born in London on Sept. 5, 1881, and educated at Eton. 
After service in the South African War and World War I, he was 
sent in 1939 to command British troops in Egypt. With Generals 
Wavell and O'Connor he was largely responsible for the rout of 
the Italian army in the western desert in the winter of 1940-41, 
Thereafter he held a succession of high commands in the middle 
east, including those of the expedition to Greece in March 1941 
and of the mixed force of British commonwealth and Free French 
troops which wrested Syria from the control of the Vichy govern- 
ment in the summer of that year, In 1944 he became supreme 
Allied commander in the Mediterranean, Wilson maintained ex- 
cellent relations between British and U.S. forces, being, in Gen. 
Dwight D. Eisenhower's words, “affectionately known as ‘Jumbo’ 
throughout the Allied forces,” and he was a natural choice to suc- 
ceed Sir John Dill as head of the British joint staff mission at 
Washington (1945-47). In this capacity he attended the Yalta 
ind Potsdam conferences. He was created a baron in 1946 and 
tied àt Aylesbury, Buckinghamshire, Dec. 31, 1964. He wrote 
Eight Years Overseas, 1939-1947 (1950). (J. R. M. B.) 
a ILSON, JAMES (1742-1798), U.S. lawyer and political 
eorist, signer of the Declaration of Independence and member 
of the Constitutional Convention of 1787. He was born on Sept. 
14, 1742, on his father's farm in the little village of Carskerdy in 
€ shire of Fife, Scot. Wilson attended nearby St. Andrews uni- 
SA which was alive with the spirit of the Scottish Renaissance. 
cs to Cut short his formal education when his father died, he 
a tutoring and bookkeeping before abandoning Scotland for 
Ps in 1765. He arrived in Philadelphia during the exciting 
in ie act days and began anew by teaching Greek and rhetoric 
"the College of Philadelphia. He soon turned with relief to law, 
Aas métier, and for a year studied under John Dickinson, 
Über of the P ennsylvania bar and famous spokesman for colonial 
M .He left Philadelphia for Reading in 1767 to start his 
P Nace: but in 1770 moved to Carlisle where he married 
we el Bird in 1771, By 1774 his training and talents had car- 
i nn to the top of his profession in the colony. Publication 
à at year of his treatise (written in 1768), Considerations on 
i eee and Extent of the Legislative Authority of the British 
Bhith e in which he set out a scheme of empire to give the 
Colonies the equivalent of dominion status, spread his fame 
Rence hy ennsylvania. In the power and acuteness of his intelli- 
S Was the peer of John Adams and Thomas Jefferson, both 
ttticipat Mrs this time to publish schemes similar to Wilson's, 
lion We e future British Commonwealth. ist 
oveme took his place in the forefront of the revolut eid 
fert in Pennsylvania at the outset when he became in i 
Duty er of the committee of correspondence in d 
tongrese a One of the county’s delegates to the esti cci 
Sting dec Philadelphia. “His varied activities during Pe v" 
tion; *cade represented a valuable contribution to the revolu: 
i ipd and made him a leader of the emerging v cer 
Üüteer at d ey prepared Wilson himself for the great wort © 
e federal Constitutional Convention in 1787. He was 
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a dominant figure in the second continental congress from May 
1775 to Sept. 1777, and signed the Declaration of Independence. 
He opposed the radical champions of the strange Pennsylvania 
state constitution of 1776, As a Philadelphia lawyer he adopted 
conservative views that led to an unsuccessful attack on his home 
by a Philadelphia mob in 1779. In that year he was appointed 
advocate general for France and represented that country in cases 
arising out of its alliance with the American colonies. He also 
became a champion of the Bank of North America and an asso- 
ciate of Robert Morris in his struggle for currency reform after 
1781. He served as an agent representing Pennsylvania in its dis- 
pute with Connecticut over the Wyoming valley in 1782. As a 
member of congress in 1783 and 1785-86 he pressed for an amend- 
ment to the Articles of Confederation to permit congress to levy 
a general tax. In all of these experiences he was led to think 
deeply again and again about the whole problem of government. 

Before coming to the Constitutional Convention at Philadelphia 
in 1787, Wilson had penetrated to the heart of the great question 
that had perplexed Britain and the American colonies for a gen- 
eration: how to establish viable central authority so necessary if 
the union were to endure and at the same time preserve the 
local rights that Americans insisted upon. During the convention 
he worked effectively to produce the answer found in the federal 
constitution. (See CONSTITUTION AND CONSTITUTIONAL Law: 
United States.) Wilson followed up his work in the federal con- 
vention by leading the fight for ratification in Pennsylvania. In 
1790 he engineered the drafting of a new constitution for the 
state and delivered a series of lectures which are landmarks in 
the evolution of American jurisprudence. An associate justice 
of the first U.S. supreme court, he participated in all of its im- 
portant decisions after 1790 including his notable decision in 
Chisholm v. Georgia. 

In the winter of 1796-97 long-impending financial ruin brought 
on by his reckless land speculations shattered his health and 
ended his career. He died at Edenton, N.C., Aug. 21, 1798. 


See C. P. Smith, James Wilson: Founding Father, 1742-1798 (1956). 
W.W.A 


WILSON, JOHN (CmmiroeurR NonrH) (1785-1854), 
Scottish writer, principal contributor to Blackwood's Magazine 
in its early days, where his work appeared under the pseudonym 
Christopher North, was born at Paisley on May 18, 1785, the son 
of a wealthy manufacturer. He was educated at Glasgow and Ox- 
ford universities, entering Magdalen college as a gentleman com- 
moner in 1803. After receiving his B.A. in 1807 he lived at Elleray, 
his estate on Windermere. Noted for athletic prowess, he also 
cultivated literature, was friendly with Wordsworth and pub- 
lished in 1812 a volume of poems, The Isle of Palms. He married 
in 1811 and began to read for the Scottish bar in 1813, moving to 
Edinburgh with his family after losing his fortune in 1815. In 
1817 he began to write for the newly founded Blackwood’s Maga- 
zine, helping to ensure its success after a doubtful start, and, 
though neyer officially editor, as its chief contributor, influenced 
its development. The famous series of symposia, Noctes Am- 
brosianae, begun in 1822, was after 1825 mainly Wilson’s work. 

In 1820, largely through political influence, he became profes- 
sor of moral philosophy at Edinburgh university. He continued, 
however, a voluminous contributor to Blackwood’s, especially of 
sketches and miscellaneous and critical essays. He also wrote 
fiction of a sentimental and moral cast. Not an original thinker, 
Wilson relied much, both as teacher and essayist, on the ideas of 
his friend Alexander Blair (professor of rhetoric and belles-lettres 
at the new London university from 1831-34), clothing them with 
his own imaginative and often rhapsodic eloquence. His critical 
views were lively and sometimes penetrating, though erratic and 
often inconsistent. He died at Edinburgh, April 3, 1854. 

—J. F. Ferrier (son-in-law), Works of Professor Wil- 

Mog m M. Gordon nad. cura North, 

2nd ed. (1879) ; Elsie Swann, Christopher North (John Wilson) (1934). 
(R. G. Cx.) 

WILSON, RICHARD (1714-1782), one of the earliest 
major British painters of landscapes, was born at Penegoes, Mont- 
gomeryshire, on Aug. 1, 1714, the son of a clergyman. Sent to 
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London in 1729, he studied portraiture under Thomas Wright and 
worked on his own from about 1735, being among those who 
presented works to the Foundling hospital in 1746. These and 
his “View of Dover” (National Museum of Wales, Cardiff), prob- 
ably dating from 1747, show a growing interest in landscape which 
soon after his arrival in Italy late in 1750 became almost ex- 
clusive. Staying at first in Venice he studied the works of Titian, 
meeting the painter F. Zuccarelli and the British collector-consul 
Joseph Smith. Early in 1752 he went to Rome with William Lock 
of Norbury, one of the influential art circle which Wilson joined 
there and which included the painters C. J. Vernet and A. R. 
Mengs. He remained until 1757, working much for aristocratic 
English tourists and producing not only large landscapes in the 
manner oí the Poussins, Salvator Rosa and Claude, but numerous 
drawings of Roman sites and buildings which he used in composing 
Italianate landscapes after his return home. The finest of these 
is a set made for Lord Dartmouth and dated 1754. An oil painting 
of 1753, *Rome From the Villa Madama," still, like the drawings 
in the Dartmouth collection, shows how Wilson tempered his 
delicate observation of light and distance with the classical disci- 
pline of the 17th century. Returning to London probably in 1757, 
he became influential as a teacher, and after 1760 as an exhibitor 
with the Society of Artists and the Royal Academy of which in 
1768 he was a founder-member and from 1776 librarian, a post he 
took to relieve his poverty. 

Though continuing to produce Italian landscapes such as the 
*Lake Nemi" (Ford collection, London), dated 1768, Wilson now 
turned to his own country, especially to Wales and the then park- 
like environs of London. The order and clarity, rather than the 
classical apparatus, of Italy survive, but Wilson's exact and 
tranquil recording of clear or suffused air, of distance and varied 
lights, predominates. Works of this class were vital in their 
influence on J. M. W. Turner, John Constable and John Crome, 
and later ones such as *Minchinden House" (Lord Leigh) tend to 
abandon formal composition, using tonal methods of recording 
space. Many works ascribed to him, especially late ones, are 
partly the work of his pupils. He died near Llanberis, Caernar- 
vonshire, on May 12, 1782. See PAINTING: Great Britain. 

BrsriocrapHy.—T, Wright, Some Account of the Life of Richard 
Wilson (1824) ; J. Greig (ed.), The Farington Diary, 8 vol. (1922-28) ; 
B. Ford, The Drawings of Richard Wilson (1951) ; B. Ford in Burling- 
ton Magazine (May 1951 and Nov. 1952) ; W. G. Constable, Richard 
Wilson (1953); E. K. Waterhouse, Painting in Britain, 1530-1790 
(1953). (p.G, TT) 

WILSON, THOMAS (15252-1581), English humanist and 
statesman who wrote important works on logic and rhetoric, was 
born c. 1525 of Lincolnshire parents. From Eton College he was 
elected scholar of King's College, Cambridge, in 1541. In 1545 he 
was elected fellow of the college, coming under the influence of the 
humanist Sir John Cheke and through him forming a close ac- 
quaintance with Roger Ascham (g.v.). In 1551 he published his 
Rule of Reason, a popular introduction to logic, and in 1553 The 
Arte of Rhetorique (ed. by G. H. Mair, 1909); both ran into 
many editions. He was twice member of Parliament, and served 
as secretary of state (1577-80). In 1580 he was appointed dean 
of Durham. He died in London on June 16, 1581. Although not 
first in the field, Wilson's practical handbook on rhetoric evi- 
dently outclassed its rivals, and its examples were widely borrowed 
and adapted by Elizabethan writers, including Shakespeare. Its 
more immediate influence was upon the development of the highly 
mannered prose style which reached its culmination in Euphuism 
(q.v.). (Ja. Wr) 

WILSON, (THOMAS) WOODROW (1856-1924), 28th 
president of the United States, was born in Staunton, Va., Dec. 
28, 1856. He had two older sisters, Marion and Anne, and a 
younger brother, Joseph. His paternal grandfather migrated to 
the United States from Ulster in 1807. His maternal grandfather, 
Thomas Woodrow, a graduate of Glasgow university, gave distin- 
guished service as pastor at Carlisle, Eng., before moving to the 
United States in 1835. The stern Presbyterianism of Woodrow's 
father, Joseph Ruggles Wilson, a minister of indomitable character 

and theological distinction, left an indelible impression upon the 
character of the future president. 
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Early Life.—Wilson's early years were spent in Georgia 
South Carolina, where he was deeply affected by the ravages of 
the Civil War and the suffering of the south during the Reconstr 
tion period. After a brief experience at Davidson college in Nort 
Carolina he entered Princeton university in 1875 and graduated 
four years later. His scholastic record placed him high in his class 
but not at the top. He took a prominent part in debating and 
literary activities and also participated in the administration of 
student athletics. His most notable achievement as an under. 
graduate was the publication in the /nternational Review during 
his senior year of an article which analyzed critically and skilfully 
the committee system of the U.S. congress. In the essay may bẹ 
discovered the basis of his more mature political principles, After 
graduating from Princeton he studied law at the University of Vir. 
ginia but poor health cut short 
his residence, Following an u 
successful attempt at legal prac. 
tice in Atlanta, Ga., he pursued 
advanced studies in government 
and history at Johns Hop 
kins university, Baltimore, Md 
There, in 1886, he received the 
Ph.D. degree. 

Wilson’s doctoral dissertation, 
published in 1885 under the title 
of Congressional . Government, 
developed his attack upon the 
control exercised by congres 
sional committees in the legis 
tive process. Clear and felicitou 
in expression, its scholarly qui 
ity received general recognition 
In that same year he maris 
Ellen Louise Axson of Savannah, 
Ga., and began his teaching caret 
at Bryn Mawr college as associtl 
professor of history and politia 
economy. The happiness of his marriage was completed by their 
timacy of the whole family circle, which included three daughters 
Margaret; Eleanor, who married William G. McAdoo; and Jess 
who married Francis B. Sayre. Mrs. Wilson, a devoted partner 0 
perfect sympathy and common sense, died Aug. 6, 1914. 

Princeton.—In 1888 he became a professor at Connecticut Wee 
leyan university, and two years later joined the Princeton faculty 
as professor of jurisprudence and political economy. He sen! 
in this capacity until 1902 when he was chosen president 
university. His academic lectures, like his public addresses > 
published writings, were characterized by clarity of pres 
tion and brilliance of phrasing. His tastes led him to elucidati! 
and generalization rather than profound scholarship; after 
thesis his most successful literary efforts were in essay forme e 

As president of Princeton, Wilson devoted himself to in 
form of the educational framework of the institution and ® 
tempts at reshaping the intellectual life of the undergraduate 
1905 he inaugurated the preceptorial system, designed to 5 ad 
late intimate and lively intellectual contacts between teachers 
students. His attempt to democratize the social customs aal 
undergraduates aroused heated controversy among ali n the 
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met determined opposition in influential circles. 5 
adept in diplomatic handling of those who opposed him. m 
difficulties developed from personal disagreement WI 
of the graduate school. It is noteworthy that both Ha un 
Yale later adopted in essence the plans he proposed fon 


f his prect?? 

à jon! 

As professor and as president at Princeton, Wilson a qe 

didate 
it 

the governorship of New Jersey in the election of 


jo 
spread. In September of that year he was offered the pd ft 
nomination. The offer came at a moment when PIO 
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the success of his policies at Princeton seemed most discouraging 
and he readily accepted. After resigning the presidency of the 
wiversity, he conducted a dynamic and fearless campaign. He 
yon the support of progressive elements throughout the state and 
in November was elected by a plurality of 49,000 votes, 

Governor of New Jersey.—As governor of New Jersey, Wil- 
gon at once made it plain that he intended to fulfill his liberal 
pledges regardless of protests from the politicians who had fos- 
tered his nomination. Under his active personal leadership the 
legislature successfully carried through a series of reform measures, 
Of these the most significant were: a Direct Primaries act which, 
supplemented by an effective Corrupt Practices act, did much to 
purity the political atmosphere of New Jersey; an Employers’ 
Liability act; the creation of a public utilities commission; and 
reforms which made possible the commission form of municipal 
government, His leadership was threatened by the election of 
1911 when the Republicans won a majority in both houses of the 
legislature. Although he was no longer in a position to dictate, 
Wilson was able to provide the impetus necessary for enactment 
of a series of bills, known as the Seven Sisters, that were directed 
toward the protection of the public from exploitation by trusts. 
It constituted a triumph on the eve of the approaching campaign 
for the presidential nomination. 

Wilson’s rapid and resounding success in New Jersey brought 
him clearly into the arena of national politics. He was not slow 
todevelop an active campaign. But when the Democratic national 
convention in June 1912 met at Baltimore to select a candidate 
for president, Wilson’s chances were not highly favoured as com- 
pared with those of the leading candidate, Champ Clark. The 
Contest was prolonged, but on the 46th ballot he received the nec- 
essary two-thirds vote and was nominated, July 2, 1912. 
hh the presidential campaign that followed, the clarity and posi- 
tive quality of Wilson's domestic program soon won for him the 
leadership of the Democratic party and of the entire progressive 
Movement throughout the nation. He called for expanded exer- 
tise of federal authority not so much for the regulation of indus- 
Mal enterprise as for its emancipation from the control of 
rivileged groups. He rejected Roosevelt’s New Nationalism, 
Which implied active government intervention on behalf of social 
Justice and the economic welfare of the underprivileged. The pur- 
ose of his program, the New Freedom as he called it, was to 
"store unfettered opportunity for individual action. By its em- 
cre upon the idea of liberation the New Freedom appeared as a 

Vival of traditional Democratic principles; but it redefined those 
Tnciples to meet 20th-century social and economic conditions, 
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Ih the election Wilson received 435 electoral votes as against 
less t Roosevelt and.8 for Taft. His popular vote was 1,000,000 
Hits that of his two chief opponents combined, and in only 

ht ur (all of them in the south) did he receive a clear majority. 
oth ho election, because of the division of Republican votes, put. 
tion AA of congress under Democratic control and in the na- 

ors. A86 Wilson could reasonably expect support from the 
piessives for his legislative program of reform. . 
dent mestic Legislation.—Once in the White House the presi- 
le Proceeded with amazing vigour to initiate and carry through 
major items of legislation he had advocated in his campaign. 
nek Process he rapidly established his personal ascendancy. 
fis thes his first message to congress in person, renewing the 
Inthe cet had lapsed since the administration of John Adams. 
idua] Session and later he intervened constantly to influence indi- 
ip "tors and representatives on behalf of the program in 

e ie Was especially interested. i 
ils ford of legislative accomplishment in the first. two years 
Contento s Presidency is impressive. He dealt with crucial and 

Bn Jssues and he achieved extraordinary success. His 
t. 3 D o Victory was passage of the Underwood Tariff act (signed 
terest, 913) over the bitter opposition of varied industrial in- 

act | © Counterbalance the downward revision of tariff sates, 
®Dproy, ‘vied a federal income tax, under authority of the recently 

*d 16th amendment, The new tariff act was followed by 
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à broad measure of currency reform, the Federal Reserve act, 
signed Dec.23,1913. Designed to supplant the so-called dictator- 
Ship of private banking institutions by a public board (the Fed- 
eral Reserve board), which would control the expansion and 
contraction of the currency, it was destined to become the pedi- 
ment of the national financial structure. (See FEDERAL RESERVE 
SvsrEM.) The establishment of the Federal Trade commission 
(q.v.) in 1914 provided for the use of federal powers to assure 
competitive conditions in trade. In the same year the Clayton 
Anti-Trust act met the demands of labour by prohibiting injunc- 
tions in labour disputes unless necessary to prevent irreparable 
damage and by proclaiming that strikes and boycotts were not 
violations of federal law. (See Lasour Law: United States.) 
The achievement of such far-flung legislation in these four fields 
went far toward creating a new social and economic atmosphere, 

Foreign Policy.—Wilson’s foreign policy, in contrast to his 
domestic policy, was by no means clear cut. It was character- 
ized, at least in principle, by a refusal to exert the material power 
of the United States against weaker nations and by a studied re- 
spect for the rights and interests of small nations, Steps were 
taken, for example, to prepare the Filipinos for self-government, 
The so-called “dollar diplomacy” of the preceding administration 
was repudiated and U.S, bankers were effectively discouraged from 
participating in the international Chinese loans. At the urgent 
request of the president, congress repealed the law that exempted 
U.S. coastwise shipping from Panama canal tolls, thereby greatly 
relieving tension with the British. But conditions in the Carib- 
bean continued to be disturbed and the ‘controlling vigilance of 
the United States was necessarily tightened. By a treaty signed 
Sept. 16, 1915, a virtual protectorate over Haiti was assumed by 
the United States. In Santo Domingo precautionary visits of 
United States cruisers were followed in the summer of 1915 by 
the landing of U.S. marines and in November of that year by the 
proclamation of a military government under U.S. auspices. 

In revolutionary Mexico, President Wilson was confronted with 
a dangerously chaotic situation. Following his failure to ‘secure 
the elimination of Gen. Victoriano Huerta from the dictatorship 
which he had assumed, Wilson resigned himself to what he called 
a policy of “watchful waiting.” He stoutly opposed formal inter- 
vention as urged upon him by U.S. and European business in- 
terests. But in April 1914, following affronts to U.S. sailors for 
which no apology was forthcoming, and also to prevent the land- 
ing of munitions from a German ship, a U.S. naval force seized 
the terminal facilities of Veracruz, The danger of war with Mexico 
became obvious. 

The proffered mediation of Argentina, Brazil and Chile was 
gladly accepted by Wilson but the resulting protocol of Niagara 
Falls (June 24, 1914) provided no practical basis for peace and 
order. The overthrow of Huerta brought no settlement of the 
civil war, which continued to threaten U.S. business interests. 
Wilson's recognition of the government of Venustiano Carranza, in 
Oct. 1915, did not end complications. The raids of the guerrilla 
leader Pancho Villa into U.S. territory in March 1916 led Wilson 
to authorize a punitive expedition under Gen. John J. Pershing, 
To the end of his administration, Wilson was plagued by Mexican 
anarchy. (See also Mexico: Independent Mexico.) 

Neutrality and the Eüropean War.—After July 1914 U.S. 
foreign affairs were naturally dominated by the European war and 
by Wilson’s efforts to protect the rights of the U.S. as a neutral. 
His formal proclamation of neutrality (Aug. 4, 1914) was empha- 
sized by a more personal appeal of Aug. 18, in which he adjured 
the American people to remain impartial in thought as well as in 
behaviour. Meanwhile his offer of mediation evoked no favoura- 
ble response from the belligerents, and his attempts to initiate 
secret peace negotiations failed. Almost immediately Wilson and 
his secretary of state, William Jennings Bryan, discovered the dif- 
ficulties involved in protecting the neutral position of the United 
States from infringement by one side or the other. The British 
sought to establish a virtual blockade of German ports through the 
utilization of their maritime control: they extended the doctrine 
of continuous voyage, enlarged contraband schedules, brought neu- 
tral ships into British ports and detained neutral cargoes. Ameri- 
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can opinion was inflamed by such disregard of. traditional 
maritime rules in time of war and active controversy developed. 

The dispute was thrown into the background almost immediately 
by a more critical altercation with Germany. On Feb. 4, 1915, 
the Berlin government declared the waters around the British Isles 
a war zone, threatened to sink all belligerent ships met within 
that zone and gave warning that neutral ships might also be sunk. 
To this Wilson replied with a vigorous note on Feb. 10 admonishing 
the German government that it would be held to “strict accounta- 
bility" for the lawless acts of submarine commanders. Destruc- 
tion of an American vessel or of American lives, the president 
stated, would be regarded as an “indefensible violation of neutral 
rights." But the Germans nevertheless maintained their position. 
On May 7 the British liner "Lusitania" was sunk by a German 


submarine without warning; 
drowned, among them 128 Americans. 
issue was clarified in Wilson's mind, never to be altered. 


more than 1,000 persons were 
From this moment *the 


The 


Germans must not use the submarine against merchant ships 


without providing for the safety of passengers and crews. 


Wilson was determined to avoid war and displayed long-suffering 
patience in the negotiations of the ensuing weeks. "There is such 
a thing as a nation being too proud to fight," he declared in a public 
address shortly after the sinking of the “Lusitania.” He spoke in 
no mood of cowardice and his will to compel Germany to abide by 
the established rules of cruiser warfare was unshakable. His pro- 
test to Germany was, in fact, so strongly worded that Secretary 
of State Bryan resigned rather than sign it. Following the sinking 
of the “Arabic” in Aug. 1915, the German government promised 
that liners would not be attacked without warning. In the spring 
of 1916 when a rupture with Germany again became imminent 
because of the torpedoing of the channel steamer “Sussex,” Wilson 
protested in terms that amounted to an ultimatum and finally drew 
from Berlin a more comprehensive pledge to abandon the ruthless 
submarine campaign altogether. For the next seven months, rela- 


tions with Germany were less disturbed. 


Election, 1916.— This diplomatic victory not only postponed 
American intervention in the war, but proved of political value to 
Wilson in the presidential campaign of 1916 in which he was the 
Democratic candidate. It gave strength to the argument that he 
had vindicated the rights of the United States successfully and at 


the same time had “kept us out of war.” 
strong popular appeal, especially west of the Mississippi. 


The slogan made a 


The 


Republicans, who nominated Charles Evans Hughes, denounced 
the president as hesitating and cowardly, both in his dealing with 
Germany and in his handling of the Mexican problem. They criti- 
cized his legislative reforms as demagogic and cited the Adamson 
act, which Wilson had urged upon congress to avert a railroad 


strike, as an untimely surrender to labour. 


On the eastern sea- 


board and in most of the industrial centres of the middle west, 


the reunited Republican party could count on success, but in the 
farming districts west of the Mississippi and on the Pacific’ coast, 
Wilson showed great strength; he drew largely from the Progres- 


sives, who refused to follow Theodore Roosevelt back into the 
Republican fold. The result of the election held on Nov. 8 was so 


close that for 12 hours a Republican victory was generally con- 
ceded. Only as returns from the west came in was it determined 
that Wilson had been re-elected by 277 electoral votes to 254 for 
Hughes and that he had a popular plurality of 9,129,606 to 8,538,- 
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Peace Efforts.—Wilson's victory was generally ascribed to the 
support of the pacifists; he lost no time in preparing to justify 
their confidence by a determined move for peace. Earlier in the 


year he had authorized Col. Edward M. House to suggest to the 


British foreign secretary, Sir Edward Grey, that the president 


“on hearing from France and Britain that the moment was oppor- 
tune” was ready to propose a conference to end the war. “Should 
the Allies accept this proposal and should Germany refuse it, the 
United States would probably enter the war against Germany." 


A memorandum embodying such an agreement was drafted by 


House and Grey, Feb. 22, 1916. It received the rather guarded 
approval of Wilson, but Great Britain and France made no move 
to take advantage of this plan to restore peace. In Germany, the 


States. But by early summer he became convinced 
conversations pointing toward an immediate peace j 
the German military and naval leaders would for 
of the unrestricted submarine campaign. An invitation 
to take the initiative in the starting of negotiations wi 
in September by the kaiser himself. It was secretly 
the president through Colonel House. 
Wilson delayed any move until the result of the 
certain and for a month thereafter. Wearied of wi 
the Germans themselves, on Dec. 12, issued a statemen 
willingness to enter peace negotiations. Six days 
published his own note asking the belligerents to's 
they would accept. The replies to the president’s 
not encouraging, but they gave him the opportunity to 
own conception of what would serve as the basisiof 
peace. This he did in an address to the U.S. senate, 
Better than any of his war speeches, because it w 
while the United States was still neutral, it set forth 
principles. Peace must be organized by the major fore 
kind under the protection of a League of Nations” 
nation should extend its policy over another; no one'p 
dominate the land or the sea. There must bea 
armaments. As a guarantee of future peace and justic 
ing of the existing war must not result in the viola! 
rights of one side or the other. It must be “a: 
victory.” Cow 
Wilson's drive for peace negotiations was frustrate 
mediately by the German decision to renew the unrést 
marine campaign, a decision that had been taken at 
of Pless on Jan. 9, 1917. The German ambassador in V 
D.C., Count von Bernstorff, gave clear warning to his 
that such a step would bring the United States into th 
Berlin had lost hope of Wilson's creating an opportu 
to enter peace negotiations on favourable conditioi 
military and naval leaders assured the chancellor t 
operate without hampering restrictions the sub 
rapidly achieve victory and Germany could shortly di 
of peace. Von Bernstorff was informed of the dec 
19. On Jan. 31, according to his orders, he delivered 


German note. A "T 
As he had foreseen, the German ambassador; was 


given his papers, but President Wilson refused to bel 
diplomatic rupture meant war—"only actual overt | 
persuade him that the Germans were determined to” 
threats into effect. He was willing to negotiate evel 
the sinking without warning of passenger and merch 
the Germans showed no sign of weakening. “Tf 
war,” wrote the kaiser, “let him make it and let 
it.” Opinion in the United States was exasperatet 
the formal declaration of the renewal of the subn 
but especially by the virtual blockade of cargoes 
held there by fear of submarine attacks; it was an 
publication of the Zimmermann telegram which s 
man-Mexican-Japanese alliance and a Mexican 1 
Texas, New Mexico and Arizona; it was deeph 
sinking of the “Laconia” with the loss of American 
April 2, unable longer to resist the pressure of e 
opinion, the president appeared before congress t 
tion that a state of war with Germany existed. - 
passed the senate on April 4 and the house of ri 
April 6, in each case by an overwhelming majority. 
United States at War.—The United States 
for war, a condition for which Wilson carried a' 
responsibility. But once in the war he displa; 
qualities of leadership. Through his speeches he 
tional consciousness of common effort; he made 
that the conflict was a people's war, one in whi 
should be glad to make his individual sacrifice. PB 
full authority and steady support to the men 
military and administrative positions. The presia 
brought the nation to accept emergency measures 
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tasteful but essential to victory, These measures included a se- 
lective draft of manpower, supervision and control exercised by 
the War Industries board and the Food and Fuel administration, 
md national administration of railways. Wilson's leadership 
further ensured a ready response to appeals for a popular financing 
ofthe war effort through the Liberty Loans. To the secretary of 
yar, Newton D. Baker, he gave the authority that enabled him 
{o proceed methodically and with ultimate success to the organiza- 
tion of a national service of supply that met the needs of an over- 
seas force which finally numbered more than 2,000,000 men. In 
France, Gen. John J. Pershing was granted a free hand in the de- 
velopment of this force into a unified army, In no war previously 
waged by the United States was the opportunity for dishonest 
profit so nearly eliminated and partisan political influence so ef- 
fectively minimized. 

Wilson’s leadership in the war effort was enlarged and enforced 
by his appreciation of the value of moral as well as military 
weapons, He strengthened the nation’s determination by empha- 
sizing that the war was a crusade on behalf of freedom. He 
weakened the enemy's determination by his reiteration that this 
crusade implied not merely the overthrow of the German govern- 
ment but also the liberation of the German nation. It was, he 
insisted, a “war for freedom and justice and self-government 
amongst all the nations of the world . . . the German people 
themselves included." These principles he re-emphasized in the 
more important of his war speeches, notably that on Jan. 8, 1918, 
in which he enumerated the Fourteen Points (q.v.) which he re- 
garded as an essential basis of a just and lasting peace. These 
principles he elaborated in the course of the following eight months. 
It was natural that when the Germans faced complete defeat in 
early Oct. 1918, they should turn to Wilson and offer to accept his 
Fourteen Points and later speeches as the basis of peace. 

The British and French were by no means prepared to accept 
Wilson as arbiter of peace conditions and were slow to recognize 
lis speeches of 1918 as an adequate foundation for the peace 
treaties. They yielded, however, to the persuasive diplomacy of 
Colonel House, who represented the United States in the Supreme 
War council during the armistice conferences. Upon his insis- 
tence, the Fourteen Points (with 
Certain exceptions) were accepted 
bythe Allied chiefs and Germany 
as the basis of the forthcoming 
Settlement, | "This strategic ad- 
Vantage to Wilson in the coming 
peace negotiations was offset bya 
serious political handicap which 
Was laid upon him at home, Wil- 
WV" appeal for a Democratic 
PUERA the campaign for the 

"stessional elections in Nov. 
e denied by the voters. 
ae Teverses were sus- 
ins Dy his party, which 
in age Ost control of the senate 
dents ew Congress. The presi- 
d a DEM suffered both at 
face the f abroad; he also had to 
ortan act that the vitally im- 
timita at foreign relations 
controlled bees henceforth to be 
lica Y his personal and po- 

V adversaries, 
cni Conference. Wilson 
inference ined to go to the peace 
the battle 3 t Paris and to lead 

ae or the principles he 
tiples nes These prin- 
lere à ituted a threefold and 
ion of mS RS the libera- 
tiend i ples; justice alike to 


Ace of dm enemy; and the assur- 
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lishment of a League of Nations; Such an organized system, he 
insisted, was essential to the maintenance of an international re- 
gime of freedom and justice. Wilson summarized his principles in 
compelling phraseology: “a universal dominion of right by such 
a concert of free peoples as shall bring peace and safety to all na- 
tions and make the world itself at last free." ‘The president sailed 
for France on Dec. 4, 1918, on the “George Washington,” arriving 
at Brest on Dec. 13. He was received in France, England and 
Italy with tumultuous enthusiasm, but his prestige became clouded 
kiss he confronted the nationalistic aspirations of individual peo- 
ples. 

The president achieved an early triumph at the conference in 
winning acceptance of the principle that a League of Nations 
should be an integral part of the treaties of peace. This was em- 
phasized by his success in leading the commission on the League 
to agreement upon a preliminary draft of a convenant for the 
League, which was unanimously adopted in plenary session by the 
peace conference on Feb. 14, 1919. . A two-weeks visit to the 
United States convinced Wilson of the necessity of inserting 
certain amendments in the covenant in order to satisfy U.S. senti- 
ment, These he was able to secure upon his return to Paris, but 
not without meeting the demand that he should himself show a 
correspondingly benevolent appreciation of the interests of Euro- 
pean states. On April 28 he won unanimous approval by the 
conference of the final draft of the covenant, 

Wilson's success in the establishment of the League as the main 
foundation of the treaties was to some extent obscured by the 
concessions he was forced to make to national territorial and 
economic demands. The peace of reconciliation which he had 
preached was not achieved. On every debatable issue, the de- 
feated enemy got the worst of it. Much against his own feelings, 
Wilson yielded to Japanese claims in Shantung at the expense of 
China. The unilateral disarmament imposed on Germany made a 
mockery of the program he had outlined in the Fourteen Points. 
The problem of reparations (q.v.) was left for final decision to a 
reparations commission and what amounted to a blank check was 
exacted from Germany. But the over-all settlement, if it could 
actually be carried into effect, promised the security that everyone 
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demanded. It recognized the claims of the smaller nationalities 
to a degree that had never hitherto been approached. It provided 
for a working partnership of the new world with the old. On June 
28, 1919, the Versailles treaty (g.v.) with Germany was signed. 
The following day Wilson sailed for the United States. 

Illness.—The strain of the peace conference had told upon the 
president’s physical and nervous strength. He was thus not well 
equipped to carry on successfully the contest with his Republican 
opponents in the senate that developed upon his presentation of 
the treaty. It was at once obvious that reservations would be 
presented by the foreign relations committee, Ratification of the 
treaty would depend upon conciliation of the Republican “mild 
reservationists” in such numbers as would compel the chairman, 
Sen. Henry Cabot Lodge, to accept ratification. Wilson could not 
bring himself to make the necessary concessions. In search of 
popular support that would overwhelm the senate, he set forth 
upon a crusade in behalf of the treaty and the League. As he trav- 
eled by train across the country the enthusiasm of the west 
matched the lukewarmness of the east, but his physical strength 
was drained, In Colorado, Sept. 25, 1919, after 34 major addresses 
and scores of interviews, parades and rear platform talks, he was 
compelled to give up his tour and return to Washington in a state 
of complete collapse. On Oct. 2, he suffered a thrombosis that 
impaired the control of the brain over the left side of his body. 

The Senate and the Treaty.—The physical prostration of the 
president left him isolated from men and affairs. Entirely apart 
from the confusion that was thus occasioned in the conduct of pub- 
lic business, it shattered hopes of a speedy ratification of the 
treaty. No one else was capable of leading the fight for ratifica- 
tion or possessed enough authority to arrange a compromise. On 
Nov. 13, the senate approved reservations which, from his sick- 
room, the president denounced as providing “not for ratification 
but rather for the nullification of the treaty. . . . I sincerely hope,” 
he added, “that the friends and supporters of the treaty will vote 
against the Lodge resolution of ratification.” Party discipline 
held. On Nov. 19, the two-thirds vote needed for ratification was 
blocked by a combination of Republican irreconcilables and Demo- 
crats personally loyal to Wilson. 

Efforts to arrange a compromise during the succeeding weeks 
proved fruitless. With something of his physical health regained, 
with his mind nervously active, but with his grasp of affairs un- 
realistic, the president drafted a farfetched plan for submitting 
the issue to popular vote at a special election. Recognizing the 
practical difficulties of such a plan, he insisted that the only way 
out was to "give the next election in the coming November the 
form of a great and solemn referendum." Wilson thus excluded 
the possibility of immediate compromise with Senator Lodge. Ef- 
forts to achieve agreement were made in a bipartisan conference 
of the senate, but they foundered upon the bitter-end opposition 
of Republican irreconcilables. On March 19, 1920, the final vote 
was taken on the ratifying resolution which again contained a res- 
ervation on article x—the article that provided for collective se- 
curity—strong enough to evoke Wilson's condemnation. Once 
more he urged his followers to vote against ratification and 23 of 
them did so. The vote on the resolution was 49 for and 35 
against, 7 votes short of the necessary two-thirds. The United 
States was thus kept out of the League of Nations at the behest 
of the man who had done more than any other to create it. 

Election, 1920.—NWilson's physical condition, despite some im- 
provement in the spring and summer of 1920, was such as to pre- 
vent his taking an active role in the presidential campaign of that 
year. The Democratic Party chose Gov. James M. Cox of Ohio 
as its presidential candidate. Wilson's hope that the election 
would serve as a popular referendum settling the issues drawn be- 
tween himself and Senator Lodge was not fulfilled. Indeed, many 
ardent and influential advocates of the League supported the Re- 
publican candidate, Warren G. Harding, and the election proved 
to be an overwhelming victory for the Republicans. The bitter- 

ness of Wilson's disappointment at the result of the election was 
to some extent alleviated by the 1919 Nobel peace prize awarded 
him in Dec. 1920. His annual message to congress, while it 
sounded the note of national duty, made no reference to what 
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j always lay nearest hi 

the League of Nation E 
reticence on world affairs 
maintained until the end of hi 
administration; March 4 1901, 
t Upon his retirement fron d. 
| fice, Wilson lived. quisly à 
Washington, D.C, refraini 
from political comments and 
avoiding political contacts, The 
legal and the literary activities 
which he had anticipated lay be. 
| yond his waning physical power, 
On Feb. 3, 1924, he died in his 
sleep. He was survived by his 
second wife, Edith Bolling Galt 
Wilson, whom he had marred 
Dec. 18, 1915. During the worst 
of his illness in the White How 
she had sought to spare him every 
political anxiety and in the pro 
ess had assumed much of there 
sponsibility belonging to the presidential office. Mrs. Wilson died 
on Dec, 28, 1961. 

Evaluation.—Woodrow Wilson was qualified in the highest de 
gree for a career in public affairs by his personal and mental quali- 
ties and especially by his sense of responsibility to the publi 
welfare. To those who worked sympathetically with him a 
under him, he displayed a magnetic personality. He was getii| 
humorous, considerate and had broad cultural interests, From 
his subordinates he evoked admiration and affection, but in dul 
ing with men whom he did not like or trust he could not capitali 
upon his personal assets. The depth of his idealistic fervor 
gave force to his political leadership, which was further strength 
ened by his outstanding oratorical capacity. But the inlensly 
of that fervour crippled his ability for effective compromise. 
was impatient of partisan opposition and there was much of th 
intolerant Calvinist in his refusal to temporize or deviate from the 
path which he believed himself appointed by providence to trad 
His illusion that the nobility of ideals would suffice to obliterate 
the stubborn facts of political life took his international poli 
down the road to bankruptcy. A great leader, he lacked the » 
litical intuition and deftness which might have saved him 4 
Princeton, strengthened his contribution to the peace conferet 
and brought the United States into the League of Nations - 
failure should not blind us to the impressive success of ue 
in earlier years, He brought an educational ideal to the € 
world which was to serve as an active and permanent force E. 
revival of literary and intellectual interest on the US. vi 
The legislative reforms of his first two years as presidan i 
United States accomplished a far-reaching and permit he 
formation of American social and economic mores. He nmt 
nation to complete triumph in the greatest war that until the 
kind had ever waged. athe attin 

The magnitude of the almost unbroken success which he "I 
in every enterprise of his political career heightens the trag r 
his defeat at the hand of the senators. His claim Y tee 
as a statesman is weakened by the collapse of his ultima is 
to bring the United States into the League of Nations: e 
rank as outstanding political prophet is nonetheless assur a 
clarity and eloquence of his appeals on behalf of free at 
justice are unmatched. The wisdom of his demand i Be in 
tional organization obtained almost universal recogniti iat 
years after World War II. See also ‘references under 
(Thomas) Woodrow” in the Index. eidet V 

The following are the most important writings of Pr h piii! 
son: Congressional Government: a Study in py pili 
(1885); The State: Elements of Historical and Prachtig yo 
(1889); Division and Reunion 1829-1889 (1893); 4" : 
and Other Political Essays (1893); Mere Literate 
Essays (1896); Leaders of Men (ed. by T. H. V- M | 
George Washington (1897); A History of the 4m? 
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(1902); Constitutional Government in the United States (1908) ; 
The New Freedom (1913); On Being Human (1916); Inter- 


national Ideals (1919). 


onduct of foreign relations; Harley Notter, The 
n Policy of Woodrow Wilson (1937) ; Edward H. 
Buehrig (ed.), Wilson’s Foreign Policy in Perspective (1957); Arno 
Mayer, Political Origins of the New Diplomacy, 1917-1918 (1959); 
Charles Seymour, American Diplomacy During the World War (1934) 4 
Charles C. Tansill, America Goes to War (1938) ; George F. Kennan, 
Soviet-American Relations, 1917-1920, 2 vol. (1956-58); Thomas A. 
Bailey, Woodrow Wilson and the Lost Peace (1944). Wilson at the 
Peace conference is favourably presented by Ray S. Baker, Woodrow 
Wilson and World Settlement, 3 vol. (1922). (C. Sev.) 


WILSON, a city of North Carolina, U.S., 46 mi. ESE, of 
Raleigh; the seat of Wilson county. Incorporated in 1849, long 
after the establishment of most other cities in the North Carolina 
coastal plain, Wilson soon became an important trading centre, 
With emphasis on tobacco. Since the first Wilson tobacco auction 
Was held in 1890, the tobacco warehouse facilities have expanded 
until the combined area of the auction floors is approximately 
2,000,000 sq.ft., and it has become one of the largest bright-leaf 
tobacco markets in the world, 

, Though tobacco is the key to Wilson’s economy, diversification 
5 provided by a number of small manufacturing plants, a major 
meat packing plant and grain and feed mills. Atlantic Christian 
college, a four-year co-educational institution related to the Chris- 
tan (Disciples of Christ) Church, was established in Wilson in 
The city has a council-manager form of government, in 
tect since 1933, For comparative population figures see table 
Ih NORTH. CAROLINA: Population. (Da. Sr.) 
divi ILTON, à municipal borough in the Salisbury parliamentary 
Te of Wiltshire, Eng., 3 mi. W.S.W. of Salisbury. Pop. 
Was ) 3,402. On the site of the present Wilton house a priory 
1 established by Egbert in the 8th century which became an 
Be under Alfred the Great. At the Dissolution the abbey was 
ia to William Herbert, rst earl of Pembroke by the second 
and 23 The gardens, with ancient cedars, lawns 200 years old 
Wi alladian bridge, were mostly laid out in the 18th century. 
Was x became à residence of the Wessex kings; and in 871 Alfred 

We pated there by the Danes. It was burned in 1003 by 
thie ii Danish king. It obtained its first charter in 1100. The 
ardi of St. Nicholas and Mary (roth century) is in the Lom- 

X style and has a campanile, Wilton carpets, Brussels and 
Der Carpets are made there. The Royal Carpet factory 
duced ie 1655. Felts and agricultural machinery are also pro- 
an q alton, anciently a centre of the sheep trade, has four 

wal sheep fairs, 
by Clo SHIRE, a county of southern England, bounded i 
Ha en estershire, east by Berkshire and Hampshire, south by 
Iis are ire and Dorset, and west by Somerset and Gloucestershire. 

Physical 245 sq.mi. (3,484 sq.km.). | ce 
based ol Features.—Two-thirds of the county is an uplan 
Chalk n the Cretaceous Chalk, the remaining third being E 
tivi is Presenting a more variegated appearance. The re 
(Dorset) ine between the two parts runs from east of Shaftesbury 

through Warminster, west of Devizes, and south of 
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Swindon; it is broken by two eastward-pointing “vales,” the Vale 
of Wardour in the south, and the Vale of Pewsey in the centre, 
from which the Chalk has been removed to expose the pre-Chalk 
rocks below, 

The Jurassic strata of west and northwest Wiltshire, the south- 
ern end of the Cotswolds, form alternating limestone ridges and 
clay lowlands. The main ridge, on Great Oolite and Cornbrash 
limestones, carrying the ancient Fosse Way, forms the western 
rim of Wiltshire. East of this, the Oxford Clay vale contains the 
heads of two river systems: the westward-draining Bristol Avon, 
and the eastward-draining Upper Thames or Isis. The two vales 
which indent the Chalk edge continue the limestone-clay alterna- 
tion, the Vale of Pewsey with a Corallian limestone plateau across 
its western end around Keevil and Steeple Ashton, and the Vale 
of Wardour with low ground on Kimeridge Clay in the west, fol- 
lowed eastward by a ridge of uppermost Jurassic formations 
(Portland and Purbeck, including the famous Chilmark Stone) 
along the left bank of the Nadder. 

" Between the main bulk of the Jurassic rocks and the Chalk are 
sandwiched Lower Cretaceous layers—the Lower and Upper Green- 
sands and the Gault Clay. Of these, the Lower Greensand (usu- 
ally a striking brown at the surface) has a minor outcrop near 
Devizes, but the Upper Greensand is more prominent, and forms 
most of the floor of the Vale of Pewsey from Devizes to Saver- 
nake Forest. It also makes a distinct topographic “step” around 
Maiden Bradley in the Vale of Wardour. Almost all the remainder 
of Wiltshire rests on Upper Cretaceous Chalk, a pure white lime- 
stone (with flint nodules), so permeable that it resists erosion, 
and forms an elevated tableland (to 900 ft. [275 m.]) with little 
surface drainage. Only around the edges, as, for example, along 
the northern edge of the Vale of Pewsey, south of Marlborough, 
are steep-sided combes (coombs) developed. The soil is thin, 
the country open and rolling, with clumps of trees making dark 
shadows on the pale landscape of Marlborough Downs and Salis- 
bury Plain. In the eastern and southeastern parts of Wiltshire 
a few patches of post-Cretaceous sands and clays lie on the Chalk 
and give a deeper, heavier soil. Examples occur southeast of Salis- 
bury, between the valleys of the Salisbury Avon and the Test, and 
in Savernake Forest. Silica-cemented relics of an originally wider 
spread of these sands remain in places (near Marlborough and 
Salisbury) scattered as isolated boulders known locally as sarsens 
or greywethers. (T. G. M.) 

Archaeology.—In Neolithic and later prehistoric times Wilt- 
shire was one of the most populous areas of England, and it is 
correspondingly rich in prehistoric remains. Stonehenge (q.v.), 
which is the most famous of these, stands about 8 mi. (10 mi. by 
road) NNW of Salisbury and 2 mi. W of Amesbury and is, in its 
present form, the latest of a class of religious buildings or earth- 
works which date back to Neolithic times and which are known to 
archaeologists as “henges.” In the north of the county Avebury 
(qg.v.), a vast circle of stones enclosing two smaller circles and 
surrounded by a ditch and external bank, and the "Sanctuary," to 
which it was connected by an avenue of stones, are well known. 
Silbury Hill, an enormous artificial mound to the south of Ave- 
bury, is of comparable date but of unknown purpose. It is possi- 
ble that the Mount at Marlborough was a similar monument. 
In the south the earthwork known as Durrington Walls, and the 
smaller structure immediately south of it known as Woodhenge, 
are both within a short distance of Stonehenge, which itself had 
more than one antecedent on the same site, and various earth- 
works known as the Avenue, the Cursus, and the Lesser Cursus 
were intimately connected with one or another phase of its con- 
struction. The long barrows, clan or family burial chambers, also 
belong to the Neolithic Period. In the south of the county they 
are usually made of chalk, with a flanking ditch on each side, but 
in the north they are faithful copies of their prototypes in the 
Cotswolds, containing stone-lined passages and usually four cham- 
bers, Ritual ceremonies have been suggested in connection with 
the long barrows which may have some relation to the religion 
of the “henge” monuments. Also of uncertain use are the cause- 
wayed camps, which may have been places of assembly, best 
known at Windmill Hill near Avebury (a fine series of Neolithic 
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pottery from this site is in the museum at Avebury) and Robin 
Hood’s Ball near Shrewton. 

Field works of the Early and Middle Bronze Ages are notori- 
ously lacking except for the final form of Stonehenge and their 
burial mounds, the round barrows of various forms which are 
still to be seen on most of the chalk downs in the county though 
plowing has taken a heavy toll. Impressive groups of these bar- 
rows in the neighbourhood of Stonehenge, such as the Winter- 
bourne Stoke group, are an indication of the late survival of 
Stonehenge as a religious centre. For the Middle to Late Bronze 
Age one can point to rectangular field systems in various parts of 
the county and rarely, as on Thorny Down, Winterbourne Gunner, 
traces of a village site. 

The Early Iron Age must have been a period of many wars, since 
to it belong the numerous hill forts, sometimes consisting of a 
single bank and ditch as at Clearbury and Figsbury Rings, and 
Ogbury in the Salisbury region, and sometimes strengthened at a 
later date with additional ramparts and complicated entrances. 
Of this type are Yarnbury Castle near Berwick St. James and 
Battlesbury Camp near Warminster, to mention only two out of 
an imposing number. Many village sites or farmsteads of this 
date have also been found, but their remains are seldom visible at 
ground level, An exception is Stockton Earthworks, which sur- 
vived well into the Roman period. 

Old Sarum, a modified Iron Age hill fort, became Sorviodunum 
in Roman times, and has been regarded as a military “station” 
but, though it was situated at the crossing of two military roads, 
little evidence of Roman occupation has so far been discovered. 
There was a villa at Downton, but apart from native villages and 
small country houses there can have been little settlement by of- 
ficial classes in south Wiltshire, and the more important villas are 
found on the line of the London to Bath road which passes through 
Cunetio (Mildenhall) and Verlucio (Sandy Lane), In the south 
of the county Bokerly Dyke was a defensive work thrown across 
the Dorchester road in the 4th century to protect Dorset from 
insurgents who had presumably penetrated Wiltshire and, though 
the road was opened again, the danger recurred and the road was 
cut for good. Wansdyke (Woden’s dike) which runs from a point 
east of Savernake Forest for nearly 60 mi, (97 km.) toward the 
Bristol Channel, facing north, was probably intended to oppose a 
Saxon thrust up the Thames valley. (H. ve S. S.) 

History.—Settlements on the Greensand consisted of small 
scattered homesteads; on the Chalk there were compact villages 
along spring lines, and parishes lay in long narrow strips across the 
scarp so as to include hill pastures and arable valleys or meadows. 
Parishes originally in forest clearings seem to have been charac- 
terized by churches placed centrally with roads radiating from 
them. The valleys also suggest downward migration of settlement 
from chalk ridgeway to hillside road and, later, to lowland routes. 
Cynric's victory at Old Sarum (552) began the conquest of the 
present Wiltshire; his victory at Barbury Hill in 556 extended the 
West Saxon kingdom to the Marlborough Downs. At that period 
the district south of the Avon and the Nadder was dense wood- 
land, of which Cranborne Chase survives, and at first West Saxon 
colonization was chiefly confined to the valleys of the Avon and 
the Wylye. Wiltunscire is mentioned by Asser and in 878 the 
Danes established their headquarters at Chippenham. The white 
horse in the turf on the downs near Westbury was possibly cut 
in celebration of Alfred’s victory over the Danes later in the 
same year, though it has been modified since, In Edgar's time 
there were mints at Malmesbury and Wilton, and at Cricklade, 
Old Sarum, and Warminster by the reign of Aethelred. Aíter the 
Conquest more than two-fifths of the county fell to the church 
and one-fifth to the crown. 1 

In 1086, after the completion of Domesday Book, Salisbury was 
the scene of a great council, in which all the landholders took oaths 
of allegiance to the king, and a similar council assembled at Salis- 
bury in 1116. At Clarendon in 1166 the assize which remodeled 

the provincial administration of justice was drawn up. Parlia- 
ments were held at Marlborough in 1267 and at Salisbury in 1328 
and 1384. In 1139 Stephen wrested the castles of Salisbury, 
Devizes, and Malmesbury from Roger, bishop of Salisbury, having 


become suspicious of his loyalty, In 1216. Marlborough 
was surrendered to Louis the dauphin by Hugh de Neville h 
the Civil War, Wiltshire supported the parliamentary cause ds. 
playing a spirit of violent anti-Catholicism; however, in the eq 
stages the royalists had some success. In 1645 the "Cie 
of Dorset and Wiltshire were organized to punish any membe 
of either party discovered plundering. Devizes, the last strong. 
hold of the royalists, fell to Cromwell in 1645. In 1655 a iy 
organized on behalf of the king at Salisbury was dispersed, 
At the time of the Domesday survey Wiltshire was almost ey 
clusively agricultural; 390 mills were mentioned, and vineyards at 
Tollard, Wilcot, Tisbury, and Lacock. Under the Cistercians 
sheep farming developed, and in the 13th and 14th centuia 
the monastery of Stanley exported wool to the Florentine ant 
Flemish markets. Wiltshire was among the chief of the clothing 
counties, the principal centres being Bradford, Malmesbury, Troy. 
bridge, Devizes, and Chippenham; during the 17th century the 
clothing trade went through a period of depression. Devizes yas | 
formerly noted for its blankets, Warminster for its corn markel, 
north Wiltshire for cheese, and Amesbury for its tobacco pipes, 
Architecture.—Among the monastic buildings are the ruined 
abbeys of Amesbury, where the church remains; Malmesbury 
(q.v.), partly ruined, and Lacock, where the cloister and chapter 
house remain. There are traces of the leper hospital (afterward 
an Austin priory) at Maiden Bradley, and Monkton Farleigh hid 
a Cluniac priory. At Edington the original Saxon church ws | 
rebuilt in 1352-61 by William of Edington, bishop of Winchester 
Begun as a chantry of the convent of Romsey, it was chang 
at the request of Edward, the “Black Prince,” to an Augustinian | 
monastery of Bonshommes, The church, Decorated and Perper 
dicular, resembles a cathedral in size and beauty. The finest 
churches of Wiltshire, generally Perpendicular, were built in tis. 
tricts of good stone. In the chalk region flint was used. 
wooden steeples and pyramidal bell turrets are not uncommon; the 
churches of Purton and Wanborough each have two towers, 0 
of which is surmounted by a spire. St. Lawrence's at Bradford | 
on-Avon (q.v.) is one of the most perfect Saxon churches in D | 
gland. Three arches in the nave of Britford Church, near Salis 
bury, the east end of the chancel at Burcombe, and parts of 
churches at Avebury, Alton Barnes, Bremhill, and Manninglod 
Bruce in the Vale of Pewsey are Saxon. Norman work is f 
in the churches of Malmesbury, Devizes, Preshute, Ditteridge 
Ditcheridge, Netheravon, and Great Durnford. The purest 
most beautiful example of Early English is illustrated by Salisbury 
Cathedral (see SALISBURY), and, on a smaller scale, at Amesbury 
Bishops Cannings, Boyton, Collingbourne Kingston, Downton 
and Potterne. Bishopstone has the finest Decorated church in 
county with incorporated work of Norman date. Mete aa 
Perpendicular church, with a medieval chantry chapel, use 
schoolhouse by William Barnes, the Dorset poet. et A 
The royal castles of Wiltshire have almost disappem at 
Old Sarum, Marlborough, Devizes, and Ludgershall only s 
vestiges are left. Old Wardour Castle (14th century; bit 
destroyed during the Civil War) was in the form of a hexagon uk | 
round an open court. New Wardour Castle, built about i vi 
away by the eighth Lord Arundell in'the 18th century, i pit | 
girls’ school. It was once noteworthy for its collection 0 dt 
ings. Place House, Tisbury, and Barton Farm, eren j 
from the 14th century. Fifteenth-ċentury work is best i 
fied in the manor houses of Norrington, Tefíont Evias, 
Great Chalfield near Monkton Farleigh, and South Wrong 
seat of the Lords Long. The great early Renaissancé ; 
Longleat, near Warminster, is the seat of the marquess 0 voy. 
and Wilton House, Salisbury, the seat of the earl of 
and Montgomery, is a fine example of the work of mu 
Longford, built in the form of a Trinity symbol in sio 
times, contains, like Wilton, many works of art, and geet si 
earl of Radnor. The Tudor mansion of Lacock bbe 
Melksham, is built round the remains of a 13tb-centum. a 
Lydiard Park, Purton, dates from medieval times bt 
structed in 1743-49. Corsham Court, Chippenham, 5 
and Georgian. 


WIMBORNE MINSTER—WINCHELSEY 


population and Administration.—The population (1961) 
was 422,985. Wiltshire has no county town; the administrative 
centre is Trowbridge (q.v.). and the diocesan centre is Salisbury 
(qt.). Most of the county is in the diocese of Salisbury, but some 
parts are in those of Bristol, Gloucester, and Bath and Wells. The 
eight municipal boroughs are Calne (pop. 6,574), Chippenham 
(17,543), Devizes (8,495), Malmesbury (2,610), Marlborough 
(4852), Salisbury (35,492; also a cathedral city), Swindon (91,- 
739), and Wilton (3,402). ‘There are 5 urban districts (including 
Trowbridge [15,844]), and 12 rural districts, “The county is in 
the western circuit, and assizes are held at Salisbury and Devizes. 
It has one court of quarter sessions and 16 petty sessional divisions. 
Salisbury, Devizes, and Swindon have separate courts of quarter 
sessions and commissions of the peace, The four county parlia- 
mentary constituencies are Chippenham, Devizes, Salisbury, and 
Westbury. Swindon is a borough constituency. 

The Economy.—The downs of the uplands are mostly covered 
with coarse grass and support sheep, The valleys are fertile and 
well wooded. The lowlands and clay plains are largely used for 
dairy farming; and pig breeding is important. The principal crops 
are wheat, oats, and barley. Around Marlborough are racehorse 
training stables. Three ancient forests remain: Savernake, south 
of Marlborough; Cranborne Chase (partly in Dorset); and No 
Man’s Land and Hamptworth common, which are outlying parts 
of the New Forest (Hampshire). The National Trust owned more 
than 5,700 ac. (2,307 ha.) in Wiltshire in the mid-1960s, one- 
seventh of which was in use by the armed services. 

The county has a variety of mainly light industries, in addition 
to the important railway workshops at Swindon. There is food 
processing (especially dairy and pig meat products) at many 
centres, Wilton produces famous carpets, and also agricultural 
implements, Cloth is woven, especially at Trowbridge. Other 
Products include gloves, shoes, paints, precision instruments (elec- 
trical and colour measuring), record players, spring mattresses, 
Tope, and tobacco, There is brewing, flour milling, and printing. 
Stone is quarried in the north and south, and bricks and tiles 
(Devizes) and concrete products (Swindon and Westbury) are 
manufactured. Modern agricultural installations and water en- 
gineering equipment are produced, and rubber products are manu- 
factured at Bradford-on-Avon and Melksham, 

The main London-Bath railway crosses the county in the north; 
the London-Cornwall line passes through Salisbury. Main roads 
‘tossing Wiltshire are the London-Bath-Bristol, London-Swindon- 
Ploucester, London-Salisbury-Exeter, and Southampton-Salis- 
ED Bristol The Avon is navigable as far as Salisbury. The 
a A and Severn Canal crosses the far north of the county, and 

ennet and Avon Canal passes through the Vale of ger 


ie M ORAPRY — Sir R. C. Hoare, The Ancient History of South 
Wirth] Wiltshire, 2 vol. (1812-21) ; Sir R, C, Hoare, et al, The 
tical oj Modern Wiltshire, 6 vol. (1822-44) ; The Wiltshire Archaeo- 
(ed) cd Natural History Magazine (1854 et seq.); J. E. Jackson 
RRs iltshire: the Topographical Collections of John Aubrey, 
Wits po 4D. 1059-70 (1862) ; E. H. Goddard, Wiltshire Bibliography, 
ain, pptucation Committee (1929) ; Land Utilisation Survey of Brit- 
G E of Britain, pt, 87, Wiltshire ed. by L, D. Stamp (1940) ; 
: Ramsay, The Wiltshire Woollen Industry in the Sixteenth and 


qiii Centuries (1943) ; R. B. Pugh and E. Crittall (eds.), Vic- 
the C, istory of Wiltshire (1933 et seq.) ; J. F. S. Stone, Wessex Before 


ius Ancient Pe ies” (1958); N. Pevsner, 
Wiltshire” “The Building: of RSH eo ts , ; 
ORNE MINSTER, a market town and urban district 
North Dorset parliamentary division of Dorset, Eng., 22 
5 km.) ENE of Dorchester by road. Pop. (1961) 4,158. 
With y the River Allen (formerly the Wim) near its confluence 
ton vee Stour, and a few. miles southeast of Badbury Rings, an 
king aie earthwork, Cuthburgha and Cwenburh, sisters of Ine, 
inste Wessex, founded a nunnery there in 718. The present 
Cuthin’ reputedly built on the site of that nunnery, is called St. 
Urgha and dates from 1120. It contains a chained library 
1320, p*tronomical clock, possibly made by Peter Lightfoot in 
ttle wit 871 King Aethelred I was mortally wounded in a nearby 
i iun the Danes and brought to Wimborne for burial. The 
T Contains his grave slab (with 14th-century brass inserted). 


in the 
hi. ( 
Itis 
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In the early 11th century Wimborne, with its convent and church, 
was completely destroyed by the Danes: In place of the convent 
a college of secular canons was established by Edward the Con- 
fessor; later it became a royal free chapel. In 1496 Margaret, 
countess of Richmond and mother of Henry VII, founded a chan- 
try and seminary which, although dissolved with the college in 
1547, was reestablished as a grammar school with 12 governors un- 
der a royal charter of Elizabeth I. This Peculiar Jurisdiction 
lasted until 1846, but the 12 lay governors are still patrons of the 
benefice, St. Margaret’s Hospital (13th century) now used as 
almshouses, was originally a leper hospital. The town’s industries 
are market and nursery gardening and fruitgrowing. 

WINCHCOMBE, a town in Gloucestershire, Eng., 7 mi. (11 
km.) NE of Cheltenham by road, on the edge of the Cotswold 
Hills, in the valley of the River Isbourne. Pop. of parish (1961) 
3,047. The town originated in a mitred abbey founded for Bene- 
dictines in the 8th century by Kenulf, king of Mercia, and burned 
down by the Danes. Twice rebuilt, the abbey was dissolved by 
Henry VIII. The parish church of St. Peter, which is Perpen- 
dicular, was built by the parishioners, with the help of Lord 
Seymour of Sudely (q.v.), on the site of a former church. The 
galleried George Inn (1583) was one of the pilgrim inns. 

Sudely Castle (4 mi. [0.8 km.] SE) belonged to Lord Seymour 
of Sudely whose wife, Catherine Parr, is buried in the chapel. 
He demolished Winchcombe Abbey in 1539 and also the Cister- 
cian Abbey at Hailes (National Trust property, 2 mi. [3.2 km.] 
NE), founded in 1246 by Richard, earl of Cornwall (brother of 
Henry III), who is buried there with his wife Sanchia. On the 
hills southeast of Winchcombe is Belas Knap, an important (re- 
stored) Stone Age burial mound. 

WINCHELSEA, an unreformed prescriptive borough in the 
Battle rural district of the Rye parliamentary division of Sussex, 
Eng., 11 mi. (18 km.) NE of Hastings by road. Pop. (1951) 173. 
Winchelsea is old, but the site of a still older town lies out)to sea, 
about 3 mi. to the southeast. It is reputed to have had 700 house- 
holders, 50 inns, and many churches, but it stood on low ground 
and in 1297 it was overwhelmed by the sea, To replace it Ed- 
ward I built a great town of which the present Winchelsea is the 
lovely remnant. It stands on an abrupt hill spur rising above flat 
lowlands which form a southward continuation of Romney Marsh. 
Two gates, one of the time of Edward I, the other early 15th 
century, overlook the marshes which until the 15th century were 
a great inlet of the sea. The silting up of this inlet marked the 
end of Winchelsea’s days as a large port. A third gate stands some 
way to the west, its position pointing the contrast between the 
extent of the ancient town and that of the village of today. The 
town was laid out with regular streets intersecting at right angles; 
in the centre stands the church of St. Thomas à Becket. This 
comprises only the chancel and aisles of a) building which, if 
entire, would rank as one of the finest parish churches in England. 
As it stands it is of great interest, showing Decorated work, win- 
dows of unusual design, and a magnificent series of canopied tombs. 

The “ancient towns” of Winchelsea and Rye had become mem- 
bers of the Cinque Ports by the time of Henry II.. Winchelsea is 
governed by 12 jurats, including the mayor. It returned two 
members to parliament from 1368 till, 1832, when. it was disfran- 
chised, Winchelsea was once a great resort for smugglers when 
the vaults originally constructed for the Gascon wine trade were 
used for storing contraband. / 

WINCHELSEY, ROBERT (d. 1313), archbishop of 
Canterbury, resisted Edward I’s attempts to tax the clergy, and 
was later one of the strongest opponents of Edward II's favourite, 
Piers Gaveston. He graduated at Paris and became rector of 
that university before 1267, and chancellor of Oxford. University 
by 1288, meanwhile acquiring prebends at Lincoln and London, 
and the archdeaconry of Essex, by 1283. Elected archbishop of 
Canterbury (February 1293), he quickly received the temporali- 
ties of the see from Edward I, although a papal vacancy delayed 
his consecration until Sept. 12, 1294. An intransigent and fearless 
champion of papal authority and of high ecclesiastical privilege, 
Robert clashed with Edward by publishing Pope Boniface VIII's 
bull Clericis laicos (1296) forbidding the clergy to pay taxes to 
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lay rulers. Edward, desperately needing money to resist French 
attacks, and resenting this apparent and unexpected disloyalty to 
himself, outlawed the entire English clergy (January 1297). 
Robert remained: defiant until Boniface accepted a compromise 
conceding clerical taxation for national defense, Edward in return 
confirming the Charters of Liberties (1297), with additions pro- 
hibiting arbitrary taxation. Although Boniface supported the 
monks of St. Augustine’s, Canterbury, and the bishop of Winches- 
ter in their disputes with Robert, the archbishop loyally delivered 
Boniface’s mandate ordering Edward to desist from attacking 
Scotland (1300), thereby intensifying Edward’s enmity. In 1305 
Robert induced the clergy to reject Edward’s proposal forbidding 
payments to alien priories from their English properties: at Ed- 
ward’s instance, Pope Clement V suspended Robert from his 
spiritual functions (1306), and Robert was exiled until Edward I 
died (1307). 

Edward II, urgently desiring reconciliation, secured Robert's 
recall (1308); but Robert, detesting Piers Gaveston's influence 
on Edward, soon joined the baronial attacks on Gaveston, forcing 
him into exile by threat of excommunication. When Edward 
recalled Gaveston (1309), Robert remained his sole irreconcilable 
opponent. Joining the lords ordainers (1310) who seized con- 
trol of the administration, he excommunicated Gaveston, Bishop 
Walter Langton, and their supporters. At his death (at Otford, 
Kent, on May 11, 1313) he had become an isolated if formidable 
survivor from a vanished age: popular feeling almost equated 
him with Thomas Becket, and miracles were reported to have oc- 
curred at his tomb, though repeated attempts to secure his canoni- 
zation failed. (R. F. T.) 

WINCHESTER, OLIVER FISHER (1810-1880), U.S. 
gun and ammunition manufacturer who developed the Winchester 
rifle, was born in Boston, Mass., on Nov. 30, 1810. As a young 
man he moved to Baltimore and operated a men's furnishing store 
there until 1848, when he set up a factory in New Haven to manu- 
facture dress shirts. In 1855 Winchester bought into the newly 
incorporated Volcanic Repeating Arms Company of New Haven. 
Acquiring the assets of the Volcanic company in 1857, he formed 
the New Haven Arms Company (reorganized as the Winchester 
Repeating Arms Company in 1867), with B. T. Henry as plant 
manager and chief gun designer. The lever-action Henry repeat- 
ing rifle patented in 1860 was the forerunner of a long line of 
Winchester guns, including the famous model 73, a favourite 
weapon of the settlers in the American West, and its equally 
famous centre-fire cartridge. Winchester died Dec. 11, 1880. 

See Harold F. Williamson, Winchester: the Gun That Won the West 
(1952). (H. F. Wy.) 

WINCHESTER, a city and municipal borough.in the Win- 
Chester parliamentary division of the county of Hampshire, Eng., 
64 mi. W.S.W. of London by road. Pop. (1961) 28,770. Area 6.1 
sq.mi. It occupies a hilly and picturesque site in and above 
the well-wooded valley of the Itchen, lying principally on the left 
bank. The surrounding hills are chalk down. 

The Cathedral.— The erection of Winchester into an episcopal 
see may be placed early in the second half of the 7th century, 
though it cannot be' dated exactly. The West Saxon see was re- 
moved there from Dorchester on the Thame, and the first bishop 
of Winchester was Hedda (d: 705), The modern diocese, includ- 
ing nearly the whole of Hampshire, part of Surrey and small por- 
tions of Wiltshire, Dorsetshire and Sussex, was found to be too 
unwieldy and in 1927 was divided into the dioceses of Winchester, 
Guildford and Portsmouth, the first including the greater part of 
Hampshire together with the Channel Isles. St. Swithun (852— 
862), known through the connection of his feast day (July 15) 
with the superstition that weather conditions thereon determine 
those of the next 40 days, is considered to have enlarged the 
cathedral, as are Aethelwold (963-984) and Alphege (984-1005). 
The history of the Saxon building, however, is very slight, and as 
usual, its place was taken by a Norman one, erected by Bishop 
Walkelin (1070-98). The cathedral church of St. Swithun lies in 
the lower part of the city in a wide and beautiful walled close. It 
is not very conspicuous from a distance, a low central tower alone 

rising above the general level of the roof. It consists of a nave, 
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transepts, choir and retrochoir, all with aisles, and a Lady cha 
forms the eastward termination. The work of the eem 
whatever date, is severely plain. 1 of 
The cathedral, however, is the longest in England, and indeed 
exceeds any other church of its character in length, which is clos 
upon 556 ft. Within, the effect of this feature is very fine, Th 
magnificent Perpendicular nave is the work of Bishop Edingtm 
(1346-66) and the famous William of Wykeham (1367-1 
by whom only the skeleton of Walkelin's work was retained, The 
massive Norman work of the original building, however, remains 
comparatively intact in both transepts. The central tower js Nor. 
man, but later than Walkelin’s structure. The choir is largely 
Edington’s work, though the clerestory is later, and the easton 
part of the cathedral shows construction of several dates, There 
appears the fine Early English construction of Bishop de Lucy 
(1189-1204) in the retrochoir and the Lady chapel, though this 
was considerably altered later. The square font of black marble is 
a fine example of Norman art, its sides sculptured with scenes 
from the life of St. Nicholas of Myra. The magnificent reredos 
behind the high altar must have been erected late in the 15th cen- 
tury. Under many of the arches of the nave and choir area num 
ber of very elaborate chantry chapels, each containing the tomb 
of its founder. The most notable are the monuments of Bishops 
Edington, Wykeham, Waynflete, Cardinal Beaufort, Langton and 
Fox. The door of iron grilles, of beautiful design, now in the 
north nave aisle, is considered to be the oldest work of its char 
acter in England; its date is placed in the 11th or 12th century. 
The mortuary chests in the presbytery contain the bones of Saxo 
kings who were buried there. The remains were collected in this 
manner by Bishop Henry of Blois (1129-71), and again afte 
they had been scattered by the soldiers of Cromwell. The choit 
stalls furnish a magnificent example of Decorated woodwork, and 
much stained glass of the Decorated and Perpendicular periods 
remains in fragmentary form. The library contains a Vulgate o 
the r2th century, a finely ornamented manuscript on vellum. It 
1905 the cathedral fabric showed serious signs of weakness, and 
it was found that a large part of the foundation was insecure 
being laid on piles, or tree trunks set flat, in soft and watery sol 
Extensive works of restoration, including the underpinning of 
foundations with cement concrete, were carried out between 190 
and 1912. Much of this work was done by one man, Will 
Walker the diver, who for months worked submerged in Er 
mud, where he could work by touch alone. Each year on St, 
Swithun’s day he is remembered by name in the cathedral amo 
the benefactors. hs 
The Minster and Hyde Abbey.—King Alfred founded me 
ster immediately north of the present site of the cathedral, F 
there he and other Saxon kings were buried. The house, known : 
Hyde abbey, was removed (as was Alfred’s body) to à point 0 
side the walls, considerably north of the cathedral, during if 
reign of Henry I. There foundations may be traced, an UE 
way remains. To the east of the cathedral are ruins of Wo? 
castle, a foundation of Henry of Blois, where the bishop: 
They now live in a wing of the adjacent Wolvesey palace; 


s resi 
built bf 
the 


Wren. The rest of the palace was pulled down in 1800. Mi Y 
southern outskirts of the city, in the pleasant water T 


the Itchen, is the Hospital of St. Cross. This also SM por 
by Henry of Blois, in 1136, whose wish was to provi’ jen 
and lodging for 13 poor men and a daily dinner for i m 
It was reformed by William of Wykeham and enlarged an fo 
rebuilt by Cardinal Beaufort (1405-47). The buildings 


three sides of a quadrangle, with a lawn and sundial in its 


; Endl 
are late or transitional Norman, but other parts are Early, St 
d massive: d 


or Decorated. The work throughout is very rich and d its P 
Cross is a unique example of a medieval almshouse; 206 ts 
turesqueness is enhanced by the curious costume 0 to 
It is still customary to provide a dole of bread and beer 

desire it. King’s gate and Westgate alone remain 9 1 gl 
in the walls which formerly surrounded the city. The d 


2 p sn 
is a fine structure of the 13th century. In the High str? 


WINCHESTER—WINCHILSEA 


the graceful Perpendicular city cross. The great hall is all that 
remains of the castle begun by William the Conqueror and finished 
yy Henry III in 1235. In it is preserved the so-called King 
Arthur's Round Table which is thought to be a 1 3th-century table 
repainted in the reign of Henry VII. The county council offices 
of Castle hill were opened in 1911. The Stanmore housing estate 
was developed after World War I as part of a district planning 
scheme covering 80 sq.mi., including the city. 

Winchester is famous as an educational centre, and in addition 
to Winchester college and St. Swithun’s girls’ public school there 
re several modern preparatory schools. Winchester college, the 
proper name of which is the College of St. Mary, lying to the south 
of the cathedral close, is one of the greatest of English public 
schools, While a monastic school was in existence there from very 
carly times, the college was originated in 1387 by William of 
Wykeham, whose famous scheme of education embraced this foun- 
dition and that of New college, Oxford. The buildings were com- 
pleted by 1394. The quadrangles, with the fine chapel, tower, 
hall and cloister, are noteworthy. (See also WYKEHAM, WILLIAM 


or.) 
HISTORY 


he history of the earliest Winchester (Winton, Wynton) is lost 
in legend; earthworks and relics show that the downs above the 
Itchen valley were occupied by Celts. Archaeological excavations, 
begun in 1949 and aided by demolition and redevelopment in the 
tity, produced new information about Winchester from the Iron 
Age onward; particularly important discoveries were made on the 
site of the old minster. It is certain from its position at the 
centre of six Roman roads and from the Roman relics found 
there that the Caer Gwent (White City) of the Celts was, under 
the name of Venta Belgarum, an important Romano-British coun- 
tty town, The Romans had a clothmaking industry there, and 
liter one of the first weavers’ guilds was established. Hardly any 
traces of this survive, but mosaic pavements, coins, etc., have 
been discovered on the south side of High street. The name of 
Winchester is indissolubly linked with that of King Arthur and 
lis knights, but its historical greatness begins when, after the 
Conquest of the present Hampshire by the Gewissas, it became the 
Capital of Wessex. When the kings of Wessex became kings of 
ill England, Winchester became, in a sense, the capital of England, 
though it always had a formidable rival in London, which was more 
central in position and possessed greater commercial advantages. 
Under Alfred it became a centre of learning and education, to 
which distinguished strangers resorted. It was the seat of Canute’s 
iernment; many of the kings, including Egbert, Alfreds Edward 

Elder and Canute, were buried there. 4 
T. inchester was very prosperous after the Conquest, and its 
n B together with London, from Domesday Book is probably 
hi cation of its peculiar position and importance; its proximity 
m à New forest commended it to the Norman kings, and South- 
ie only 12 mi, distant, was one of the chief ports for the 
am 3e The Conqueror wore his crown in state in Winchester 
i aster, as he wore it at Westminster at Whitsuntide and at 
red ie at Christmas. The royal treasure continued to be 
JA Bere As it had been in Anglo-Saxon times, and was there 
n Y William Rufus, who, after his father's death, “rode to 
Ene and opened the Treasure House." nj 
import T the Norman kings Winchester was of great commercia 
Which ig it was one of the earliest seats of the woolen trade, 
thor ap different branches was the chief industry of the town, 
E gn the evidence furnished by the Liber Winton (temp. 
Y Land Stephen) indicates also a varied industrial life. — 
gin, bur archant’ guild of Winchester claims an DIU a ae 
Rünted t e first authentic reference to it is in one of the chay on 

"mi, otte city by Henry IL. The Liber Winton speats c 
Sor, gild,” which certainly existed in the time of the Con es- 
fair, ori € prosperity of Winchester was increased by the St. cie ; 

o St, Ge granted by Rufus to Bishop Walkelin. It gne 
28 one ae 5 hill up to the roth century, and in the middle ages 
aan the chief commercial events of the year. _ Ed 
the time of the Conqueror until their expulsion by Ed- 
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ward I, Winchester was the home of a large colony of Jews, whose 
quarter in the city is marked to the present day by Jewry street ; 
Winchester is called by Richard of Devizes “the Jerusalem of Eng- 
land” on account of its kind treatment of its Jews, and there alone 
no anti-Jewish riots broke out after the coronation of Richard I. 

Winchester seems to have reached its zenith of prosperity at 
the beginning of the r2th century; the first check was given dur- 
ing the civil wars of Stephen’s reign, when the city was burned. 
However, the last entry concerning it in the Anglo-Saxon Chronicle 
says that Henry Plantagenet, after the treaty of Wallingford, was 
received with “great worship” in Winchester and London, thus 
recognizing the equality of the two cities; but the latter was rising 
at Winchester's expense, and at the second coronation of Richard I 
(1194) the citizens of Winchester had the significant mortifica- 
tion of seeing in their own city the citizens of London take their 
place as cupbearers to the king. The loss of Normandy further 
favoured the rise of London by depriving Winchester of the ad- 
vantages it had enjoyed from its proximity to the continent. 

During the Great Rebellion the city suffered much for its loyalty 
to Charles I and lost its ancient castle founded by William I. After 
the Restoration a scheme was started to restore trade by making 
the Itchen navigable to Southampton, but without success. 
Charles II, intending to make Winchester again a royal residence, 
began a palace there, which, being unfinished at his death, was used 
eventually as barracks. It was burned down in 1894 and rebuilt 
in 1901. Northgate and Southgate were pulled down in 1781, East- 
gate ten years later. Westgate still stands at the top of High street. 
The guard room was formerly used as a debtors’ prison, now as a 
museum. 

Winchester sent two members to parliament from 1295 to 1885, 
when the representation was reduced to one, and since 1918 it 
has been included in the county division which bears its name. 

Apart from its famous single buildings, such as the cathedral 
or St. Cross, the Winchester of today contains visible relics of 
every phase of its long history and almost every disaster or good 
fortune it has experienced through the centuries. 

BisrrocRAPHY.—R. Birt, The Glories of Winchester Cathedral 
(1949) ; J. D'E. Firth, Winchester College (1949) ; B. Vesey-FitzGerald, 
Winchester (1953). (Rr. L.; X.) 

WINCHESTER, the seat of Frederick County, Va., U.S., at 
the northern end of the Shenandoah Valley, is 9 mi. (14 km.) from 
the West Virginia line and 68 mi. (109 km.) NW of Washington, 
D.C. Noted for its annual Shenandoah apple blossom festival, 
Winchester also has many historic buildings. Founded in 1744 
by Col. James Wood, the town was named for Winchester, Eng. 
George Washington maintained an office there while surveying the 
land west of the Blue Ridge Mountains for Lord Fairfax, Fol- 
lowing Gen. Edward Braddock's defeat in 1755 Washington built 
Ft. Loudoun, the first of a series of forts stretching south to the 
Carolinas. The city was the site of three important battles during 
the Civil War and changed hands many times (see SHENANDOAH 
VALLEY CAMPAIGNS). It served as headquarters for Generals 
“Stonewall” Jackson and Philip Sheridan. 

Located in the heart of a fertile apple-growing region, Win- 
chester has huge cold storage houses and is a large export market 
for bulk apples. Numerous apple products, rubber goods, plastics, 
steel conveyers, tin cans, and woolen goods are produced there. 

Winchester pioneered in the field of municipal services. Its 
modified form of council-manager government (introduced in 
1915) won recognition for work in sanitary engineering. Gen. 
Daniel Morgan, Revolutionary officer, and Adm. Richard E. Byrd, 
the polar explorer, lived in Winchester. 

For comparative population figures see table in VIRGINIA: Popu- 
lation. (G. M. BE.) 

WINCHILSEA, ANNE FINCH, Countess or (1661- 
1720), English author, daughter of Sir William Kingsmill of Sid- 
monton, near Southampton, was born in April 1661. In 1683 Anne 
was one of the maids of honour of Mary of Modena, duchess of 
York. In 1684 she married Col. Heneage Finch, who in 1712, on 
the death of his nephew Charles, became the 4th earl of Winchilsea. 
The countess of Winchilsea died in London on Aug. 5, 1720. 

A poet, at her best poignant and graceful, but uneven in ac- 
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complishment, she wrote on manners (satirically), on nature (lyri- 
cally), and.on themes of morality, piety, and ardent sentiment 
(devotion to her husband, to fallen royalty and to friends). Much 
of her poetry was published in her lifetime, notably “The Spleen” 
in Charles Gildon's New Miscellany (1701); and many pieces, in- 
cluding her Arcadian tragedy, Aristomenes, in her own Miscellany 
Poems on Several Occasions Written by a Lady (1713; acknowl- 
edged in the second issue, 1714). Wordsworth gave her poems 
foremost place in a manuscript anthology made for Lady Mary 
Lowther (1819; published 1905). 

Most of the countess of Winchilsea's verse was edited by Myra 
Reynolds, with a substantial introduction, from early editions then 
known and manuscripts belonging to the earl of Winchilsea and 
Edmund Gosse: The Poems of Anne Countess of Winchilsea 
(1903), Edward Dowden, in Essays Modern and Elizabethan 
(1910), quotes unpublished poetry from another manuscript in 
his possession. See also selections in J. Middleton Murry (ed.), 
Poems by Anne Countess of Winchilsea (1928), and H. TA. Faus- 
set (ed.), Minor Poets of the Eighteenth Century (1930). 

(M. M. Ls.) 

WINCKELMANN, JOHANN JOACHIM (1717-1768), 
German archaeologist and art historian who profoundly influenced 
European and U.S. fashions in art, was born at Stendal in Saxony, 
on Dec. 9, 1717. After studying theology at the University of 
Halle (1738-40) and medicine at the University of Jena (1741- 
42), he became (1748) librarian to Count Heinrich von Biinau 
at Nothnitz near Dresden. In his first major work, Gedanken über 
die Nachahmung der griechischen Werke in Malerei und Bild- 
hauerkunst (1755; "Thoughts on the Imitation of Greek Works 
in Painting and Sculpture"), he argued for the superiority of an- 
cient Greek art and culture as a striving toward the expression of 
ideal beauty. His essay attracted wide attention and became a 
guide for the growth of the neoclassicism of that time (see 
AxsTrHETICS, History Or: Vico, Herder and Winckelmann; NEO- 
CLASSICAL Art; PAINTING: France: 17th and 18th Centuries: 
Neoclassicism: David). In 1762 appeared his Anmerkungen über 
die Baukunst der Alten (“Observations on the Architecture of the 
Ancients”), which included an account of the temples at Paestum. 
He was áppointed prefect of antiquities in Rome (1763). 

Winckelmann's masterpiece, Geschichte der Kunst des Al- 
tertums (1764; “History of Ancient Art"), on which he worked 
from 1756 to 1762, was soon recognized as a permanent contri- 
bution to European literature. In it he treated Greek culture 
and art as a cycle of growth and decline. He distinguished four 
periods: early or primitive; the age of Phidias, comparable in 
simplicity and grandeur to the Doric order; the era of the “grace- 
ful and charming" style of Praxiteles, similar to the Ionic; and 
the period of imitation and decline following the death of Alexan- 
der the Great. Winckelmann derived his Hellenic ideal from 
Greek literature as much as from his own observations. He knew 
Greek art only through Roman copies; he never saw original sculp- 
ture of the classical period, since he died before he could achieve 
his ambition to visit Greece. Nevertheless, the enthusiasm of the 
History, its strong yet graceful style, and its descriptions of in- 
dividual works of art give it enduring value. It was read with in- 
tense interest by G. E. Lessing (g.v.), who had found in Winckel- 
mann's early essays the departure for his Laokoon. J. W. von 
Goethe (g.v.) wrote with great admiration in Winckelmann und 
sein Jahrhundert (1805). Winckelmann died of stab wounds on 
June 8, 1768, and was buried in the churchyard of the Cathedral 
of St. Giusto at Trieste. 

BisrrocRAPHY.—K. Justi, Winckelmann und seine Zeitgenossen, Sth 
ed. (1956); H. C. Hatfield, Winckelmann and His German Critics, 
1755-1781 (1943) ; C. M. Daugherty, The Great Archaeologists (1962). 

(M-L W.) 

WIND. Winds are classified according to whether they are 
general or local. General winds include those that stretch thou- 
sands of miles over the earth’s surface, following semipermanent 
directional patterns both near the earth and in the atmosphere. 
Within the great wind currents move some local winds, e.g., the 
cool squalls that accompany thunderstorms. Other local winds are 
characteristic of particular geographical regions, such as coast 
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lines and mountains. Local winds exert a pronounced influence 
local climate and are themselves influenced by local weather ond 
tions, For methods of measuring wind velocity see ANEMONE Ry, 


GENERAL WINDS 


The pattern of the general circulation is primarily determined 
by the unequal heating of the atmosphere at different latitude 
and altitudes and by the effects of the earth’s rotation (set 
METEOROLOGY). The distribution of the winds is closely related 
to that of atmospheric pressure, and both must be discussed to. 
gether. 

In general, the pressure distribution gives a good indication of | 
the prevailing winds, the latter generally following Buys Ballot 
law. According to this law the wind in the northern hemisphere 
blows in such a manner that an observer facing downwind has the 
lower pressure to his left, the higher pressure to his right, In th 
southern hemisphere the lower pressure is to the right of the ob. 
server, the higher pressure to the left. In both hemispheres the 
wind near the ground does not flow exactly parallel to the isobars 
but has a component toward lower pressure because of surface 
friction. Near the equator where the change in direction from 
one hemisphere to the other takes place, this rule does not hold, 
and the winds are more irregular and more subject to local infu- 
ences. Even at higher latitudes the topography of the earth’s sur 
face and changing atmospheric conditions often modify the wind 
direction so that Buys Ballot’s law is not always well satisfied, 

General Circulation, Schematic.—Schematically, the gener 
circulation near the earth's surface can be described as follows 
(see diagram): between roughly latitude 30° N. and 30° S, cash | 
erly winds prevail (note that winds are named after the direction 
from which they are blowing) with components toward the equi 
tor, the northeast trades of the northern hemisphere and the south. 
east trades of the southern hemisphere. These winds blow toward 
an equatorial zone of light winds or calms, the doldrum belt, in 
which the pressure is low. On the poleward side the traded 
belts are followed by the subtropical high-pressure belts in which 
calms or light winds prevail and in which precipitation and cloud 
ness are on the whole light. In the days of sailing ships the dk 
drums and the subtropical high-pressure belts were often dificl 
to cross, and the latter zones received the name “horse latitudes. 
The explanation given for this name is that ships with cargoes d 
horses were often becalmed in these regions and ran out of watt 
so that the horses had to be disposed of. Poleward, beyond Bt 
horse latitudes, are the zones of the westerlies which extend roug! 
from latitude 35° to 65°. These zones are the regions of intere 
tion between cold and warm air masses and of migrating centres? 
high and low pressure. In connection with the moving pressult 
systems, winds from directions other than west are frequently 0! 
served in these zones. Poleward from the regions of the westetle 
the polar easterlies with components toward lower latitudes 4 
found. However, the predominance of the easterly 
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the others is not pronounced, and other wind directions occur 
ly. 

anal Variation, Effects of Land and Water. The 
actual distribution of pressure and wind over the globe is consider- 
ably more complicated than indicated by this schematic descrip- 
tion. Seasonal variations of position and intensity of these wind 
felts are produced by the annual march of the sun, and further 
complications are caused by the physical differences between 
waterand land, Before entering into a detailed discussion of these 
modifications, the disturbing effects of the continents will be con- 
sidered in general. During the summer the land is warmer than 
the water because the sun's heat is distributed to a greater depth 
in the turbulent ocean than it is in the solid ground. - Further, as 
a rule, more heat is used for evaporation over water than over 
land, In winter the ocean surface is warmer than the land because 
the cold surface water is mixed with the warmer water from below. 
The air tends to assume the temperature of the surface, so that in 
summer the air is warmer over land, in winter over water. Since 
cold air is in general heavier than warm air, the pressure over the 
land in winter is higher than over water, and an anticyclonic circu- 
lation develops. This circulation is clockwise in the northern 
hemisphere, counterclockwise in the southern hemisphere with a 
component outward from the high pressure because of surface 
friction. For instance, on the east coast of a continent in the 
northern hemisphere a northwest wind will be observed, while in 
the southern hemisphere a southwest wind would result in the same 
location. During the summer the land is heated more strongly 
than the water so that a low pressure develops over the land. The 
resulting cyclonic circulation is counterclockwise in the northern 
hemisphere, and clockwise in the southern hemisphere, both with 
1 component of inflow toward the centre of low pressure. Hence 
on the east coast of a continent in the northern hemisphere, for 
instance, the wind would be southeast, in the southern hemisphere 
Northeast. When the wind direction varies as much as 180° as in 
the example quoted here, one speaks of a monsoon (from the 
Arabic word for season). ‘Typical monsoon winds are found along 
the east coast of Asia where cold and dry northwest winds from 
the interior prevail during the winter, warm and moist southeast 
Winds from the Pacific during the summer. However, in most 
Tgions in temperate latitudes the shift of the prevailing wind 
direction from summer to winter is not so large, and it is rarely pos- 
sible to discover a monsoonal tendency in the wind shift. For 
stance, on the east coast of North America the prevailing wind 
direction changes from northwest during winter to southwest dur- 
mg summer, through 90° only. 

Description of the Wind Belts.—In order to consider the 
wind distribution and its seasonal modifications in detail the vari- 
ous wind and pressure zones will now be discussed separately. 

The Zone of Doldrums.—Near the equator the earth is sur- 
Tounded by the doldrum belt where the pressure is lower than 
Shes north or south, The winds in this zone are, as a rule, light 
om irregular in direction with frequent calms, The effect of the 
3 S rotation on the air flow being negligible, the winds at the 
et do not obey Buys Ballot’s law. Instead, the air can move 
E the isobars so that any existing large pressure differences 
b be destroyed quickly. During January, which may be taken 

qu d month for conditions during the northern winter, the 
with 1 highest temperature is at or slightly south of the equator, 
larger displacements south over the continents where the 
the pue maxima extend considerably farther south than over 
Sen des Consequently the doldrums during January are T 
tly near the equator over the oceans. Only over the warm 
is iy of South America and Africa and over the East aera 
lis Position farther south, at about 15° latitude. me nort! sed 
Bina ent of the zone of maximum temperature. pd Uk 
iring USA is much larger than the comparable disp pcdes 
the Ja € southern summer into the southern hemisphere ec: 
ven 8° Continental masses of the northern hemisphere become 
ot in the northern summer. Consequently, the zone of dol- 
S too is displaced far northward. In July, for instance, the 
elt is considerably north of the equator, especially Ger 
erica, north Africa and Asia. In the latter region, espe- 
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cially over India, the name doldrum belt is, however, hardly ap- 
propriate, since this is one of the regions where the monsoon is 
well developed. 

The width of the doldrum belt is very variable from day to day 
and from place to place. This zone represents the region to- 
ward which the northeast trades of the northern hemisphere and 
the southeast trades of the southern hemisphere converge. These 
two wind systems meet often directly without being separated by 
azone of calms, The line along which the two trades meet is called 
the intertropical front, a name which is frequently applied to the 
zone of doldrums even if a sharp front is absent. The convergence 
of the two trade-wind systems produces ascent and cooling of the 
air, and thus precipitation. Because of the seasonal motion of the 
doldrum zone there are few regions which are under its regime 
throughout the whole year. 

The Trade-Wind Zones.—The trade winds, northeast in the 
northern hemisphere, southeast in the southern hemisphere, blow 
between the subtropical high-pressure belts and the zone of dol- 
drums. They are characterized by the steadiness of their direc- 
tion and speed, especially over the oceans. Variations occur, of 
course, in the trade-wind zones, but they are much smaller than 
the variations in other wind belts. The average speed of the north- 
east trades over the Atlantic has been estimated to be about 11 
m.p.h.; that of the southeast trades to be about 14 m.p.h. There 
is an annual period of the wind speed and direction, The direction 
of the trade winds is not uniform throughout the whole trade-wind 
region. On the east side of the subtropical highs, that is, near the 
west coasts of the continents, the component toward the equator 
is developed best, and the trade-wind zones reach farthest north 
and south in these locations. Toward the west the easterly com- 
ponent of the trades becomes more pronounced. The average 
limits of the trade winds and doldrums over the Atlantic and the 
Pacific are shown in the table after Hann-Süring (Lehrbuch der 
Meteorologie, 4th ed., Leipzig, 1929). The months shown are 
those when these zones have their extreme positions. In conjunc- 


March September 
Atlantic Pacific Atlantic Pacific 
N, E. trade . 26°-3° N. 25"-5* N. eN, 30*-10* N. 
Doldrums 3° N-0* $*-3^ N. N. 10°-7° N, 
S. E. trade . 0*-25* S, "S. s. 7° N.-20* S. 


tion with the displacement of the doldrum belt into one or the 
other hemisphere, the trade winds cross the equator in some re- 
gions. In this case they change their direction because of the 
different effects of the earth's rotation on air currents in the two 
hemispheres. Near the west coast of Africa, for instance, the 
southeast trades cross the equator into the northern hemisphere 
and become southwest winds blowing into the African low-pressure 
trough. This deflection is particularly well developed during the 
northern summer when the pressure is low over the hot Sahara. 
Another example is found in the Pacific during winter where the 
northeast trades become northwest winds after crossing the equator 
and blowing toward the Australian low-pressure centre. 

Monsoon Circulations.—Over the large continental mass of Asia 
the changes in pressure distribution from summer to winter are 
very pronounced. Hence a typical monsoon regime is established 
along the east coast of Asia as well as over India and the adjoin- 
ing countries to the west where the southwest monsoon blows dur- 
ing the summer season, the northeast monsoon during the winter 
season, During the regime of the southwest monsoon a continuous 
flow of air takes place from the subtropical high of the south 
Indian ocean toward the low pressure over Asia. Thus, the south- 
east trades cross the equator and become the southwest winds of 
the summer monsoon, demonstrating the change of the deflecting 
effect of the earth's rotation from one hemisphere to the other. 
The Indian monsoon is strongly affected by the Himalayas so that 
the summer monsoon blows from southwest over the Indian pen- 
insula, from south into the Bay of Bengal and from southeast up 
the Ganges valley. The speed of the southwest monsoon varies 
from place to place. Over the Arabian sea between 5°-15° N. and 
50°-60° E., its speed during June and July is, on the average, 20 
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to 25 m.p.h.; over Bombay, 14 m.p.h. The speed of the northeast 
monsoon is not much more than half the speed of the southwest 
monsoon. The southwest monsoon blows with great steadiness 
compared with the winds of other regions but its onset is often de- 
layed for a considerable period, resulting in drought and famine 
in India. In no other region is the monsoon so strong as in 
Asia, although the north coast of Australia shows well-developed 
monsoon tendencies. Monsoonal tendencies in the seasonal wind 
variation are found also along the east coast of the United States 
and along the Guinea coast of Africa. 

The Subtropical High-Pressure Belts—During the northern 
summer the high-pressure belt of the northern hemisphere is not 
continuous but is interrupted by thermal lows over Africa-Asia 
and over North America. In the southern hemisphere, on the other 
hand, which then has winter, the continents are cold, and the high- 
pressure belt surrounds the earth without interruption, During 
the northern winter conditions are reversed. The southern hemi- 
sphere then has summer, and the pressure is low over the conti- 
nents, while in the northern hemisphere the pressure is high over 
the continents. However, the North American high is not a very 
permanent feature, as the daily weather maps show. In the first 
place, the continent is not so large as Asia; secondly, there is no 
barrier like the Himalayas preventing warmer air from invading 
the continent, and consequently cold anticyclones are often re- 
placed by cyclones which derive their energy from the warm, moist 
air. The Asiatic high, on the other hand, is very pronounced and 
has a high persistence during the cold season. 

The Westerlies —On the poleward sides of the subtropical high- 
pressure belts are the regions of the westerlies which extend ap- 
proximately from 40° latitude to the polar circles. While the 
prevailing winds in the westerlies are from the west or southwest, 
the wind direction is much less steady than that of the trades be- 
cause in the westerlies the main frontal and cyclonic activity 
takes place. Hence in these belts a steady succession of migrating 
cyclones occurs, causing frequent changes of wind direction. Con- 
ditions in the westerlies are more complicated in the northern 
hemisphere than in the southern because of the disturbances pro- 
duced by the large land masses of North America and Asia. The 
continental areas of the southern hemisphere are very small. 
There the belt of westerlies, the roaring 40s, is one of the stormiest 
regions throughout the year. In the northern hemisphere during 
the winter, high-pressure centres are found over North America 
and Asia and centres of low pressure near Iceland and the Aleu- 
tians. The Asiatic anticyclone is very strong so that the westerlies 
and the cyclone paths lie along the northern margin of the con- 
tinent. Cyclones penetrate occasionally into the region under the 
regime of the Asiatic anticyclone, but their frequency there is 
much smaller than over western Europe and especially over the 
North Atlantic which during the winter often has winds of gale 
force. Since over North America the high-pressure centre is much 
less permanent than over Asia the westerlies with their succession 
of cyclones can cross the western mountains and the whole width 
of the continent alternating with migrating highs produced by the 
cold polar continental air. In summer the Icelandic low is much 
less intense while the Aleutian low has completely disappeared 
from the mean pressure map. This indicates that the strength of 
the westerlies and the cyclone frequency are much reduced during 
the warmer season in the northern hemisphere. 

Since the subtropical high-pressure belt, the equatorial limit of 
the westerlies, shifts with the seasons, there are marginal zones on 
the equatorial side of the westerlies which are under their regime 
during the winter while they are dominated by the subtropical highs 
during the summer. These regions experience the effects of cy- 
clonic activity, cloudy skies and precipitation during the winter 
while the summers are dry with cloudless skies. Notable examples 
of this type of climate are found in California, the Mediterranean 
lands and south Africa. 

The Polar Easterlies.—The polar easterlies are located poleward 
beyond the westerlies. In the southern hemisphere the polar re- 

gion is largely covered by the cold antarctic continent, and the 
pressure is high. Consequently the winds are easterly or south- 
easterly, but local topographical variations are common. Over the 
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high antarctic plateau the winds conform to the upper-level pr 
sure pattern rather than to the sea-level isobars. Over the ad 
polar zone conditions are complicated by the fact that the la 
glaciated land mass in this region, Greenland, is not centred at the 
pole, and that in winter northern Siberia and northern Canada e 
colder than the Arctic ocean. Thus, the winds over the Canadian 
archipelago are predominantly northwest while over Spitsbergen 
and Franz Josef Land winds with an easterly component are mor 
frequent although changes in the wind direction occur often, Dy, 
ing the summer the pressure gradients in the north-polar region 
are weak, and the winds are light and variable. (B. Hz) 

Winds in the Upper Atmosphere.—The pressure decreases 
more rapidly with height in cold air than in warm air, so that at 
altitudes of several miles above sea level the lowest pressure js 
located where the coldest air is found, and the highest pressure jy | 
associated with the warmest air. At these altitudes, then, the 
lowest pressures are found in the arctic and antarctic regions and 
the highest pressures are normally found in regions close to th 
equator instead of near 30°. In accordance with Buys Ballots 
law, the easterly trade winds decrease in speed with height, and | 
at heights of several miles become westerly winds, so that winds 
from a westerly direction prevail over almost all of the globe at 
these heights. The strongest west winds are still found in middle 
latitudes, however, where they are frequently concentrated intoa 
narrow current, the so-called “jet stream." Maximum speeds of 
100 to 200 m.p.h. are observed in the centre of this current 
in winter, when it is most developed and when it may be foundat 
latitudes as low as 30°, In summer the jet stream is weaker and 
is normally found only poleward of 40°. 

The jet stream and the weaker winds surrounding it do not al 
ways blow from due west but frequently have some poleward or 
equatorward component as well, appearing as a northwest wind al 
some longitudes and as a southwest wind at other longitudes, 
These deviations are caused partly by the disturbing influence dí 
the continents (especially in the northern hemisphere) and parl 
by the large traveling centres of high and low pressure at sea level 
which effect the day-to-day changes in middle latitude weather 
In January, for example, the coldest air in the northern hem | 
sphere is usually located over the Canadian archipelago and over | 
northeastern Siberia, so that the upper-level winds usually blow 
from west-southwest over the Atlantic and Pacific oceans, il 
from the west-northwest over the North American and Eure 
continents. Similar effects exist in summer when the air over | 
southern parts of the continents is very warm. The continens. | 
seem to have very little influence in the southern hemisphere, 9 
the wind directions there are much more westerly in all se 

The westerlies increase in strength up to the height of 1 
tropopause, 5 to 11 miles above sea level. Above this heig! E 
the stratosphere, the air is normally warmer at high latitudes a 
at low latitudes, so the trend to an increasing pressure di 
between equator and pole is reversed. The westerlies therefore? 
gin to decrease in speed above this height, and at sufficien ») 
altitudes may even become easterly. NAE 
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Local winds may be classified as slope winds, coas! 
mountain winds, and will be considered accordingly, 
many winds do not always fit readily into any simple ¢ 
tion. insat 

Slope Winds. — Perhaps the most familiar of all local WP si 
the gentle downslope winds which occur inland on clear m 
during quiet weather. They represent the slow drainage b e otl 
valleys of air which has been chilled by contact W! the d 
ground, the ground having lost heat by radiation into” ig 
sky. This chilling causes the air on the slopes to become 
than the air at the same level over the valley floor, 
quently a slow overturning motion develops in whi 
to the slopes sinks into the valley bottoms and an 
tle lifting in the free air above the valley floor takes P 
cool slope winds have speeds of up to two or three mi e ft, abot. 
and are very shallow, usually becoming inappreciable i9 de ol 
the slopes. However, in valleys flanked by mountains 
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air flood may accumulate to a depth of several hundred feet and 
reach a speed near the ground of five or even ten miles per hour, 
Winds of this type are well known in the Swiss alpine valleys: one 
ig the “Wisper wind" which flows in the Wisper valley opening 
into the Rhine, In mountainous country downslope winds occa- 
sonally occur in intermittent sudden rushes. The reasons for this 
have not been clearly established. 

Even in cloudy weather a glacier chills the air over it, and con- 
sequently a cool downslope wind often occurs over large glaciers. 
The effect is intensified during the day when surrounding rocky 
areas warm the free air. Air which descends along the glacier is 
continually cooled, and maximum speeds of about ten miles per 
hour are reached a few feet above the glacier surface. This “gla- 
der wind” rapidly dies away as it spreads out beyond the foot of 
the glacier. 

e and Land Breezes.—Everyone who has enjoyed a stay at 
the seaside is familiar with the sea breeze and if he has bathed in 
the sea appreciates the cause: during the day the land becomes 
considerably warmer than the sea, Offshore the heat of the sun 
is mixed to a considerable depth by the restless motion of the 
sea, and so causes hardly any temperature change, whereas on land 
the heat is absorbed in a layer only a few inches deep, and so 
mises the surface temperature very considerably. Consequently, 
by midafternoon on fine days the temperature of the air near the 
ground a few miles inland is commonly as much as 5° and some- 
times more than 10° C, higher than that of the air just above the 
sea, At higher levels the temperature difference is smaller and 
usually it has almost disappeared at a height of 2,000 or 3,000 ft. 
ane ed level, the atmosphere and its winds are practically 
undisturbed, 

The expansion due to heating of the lower layer of air over 
land reduces the air density, causing the pressure at the ground 
(the weight of the atmosphere above) to fall. The fall is only 
sight: perhaps a millibar, or about py of 1%. Nevertheless the 
resulting pressure gradient, directed from the sea toward the 
lind, is sufficient to generate a fresh breeze in that direction. 
On occasions when there is a strong general wind the differential 
heating of the land air may be less marked and the resulting pres- 
ire change may barely modify the existing pressure gradients. 
ead will prevent the sea breeze from becoming well 

In more settled weather the breeze from the sea sets in near 
the coast by about midmorning and then steadily strengthens and 
penetrates farther inland. Its leading edge may be very well de- 
fined, so that within a minute or two a wind of ten miles per hour 
may replace light airs, bringing a sudden rise of humidity and a 
all of temperature amounting to a few degrees. The sea breeze 
teaches its maximum strength in the early afternoon and usually 
mats into the evening before dying away. The depth of the 
ee varies considerably: similar winds near the shores of 
Ay large lakes may be only a few hundred feet deep, 
i Ws the sea breeze near tropical coasts sometimes extends as 
PR 6,000 ft. The breeze similarly penetrates a very variable 
i um and, but in temperate latitudes often extends Air 
teach a d coast by late afternoon, and in the tropics 1s sa! o 
evelo 5 lar as 50 mi, into the interior. At the time of aeri. 
ilis EU the breeze is present at distances of at least ios 
NOt been to sea, but good observations of its seaward ge jj 
sa but made. By evening it often blows not directly from the 
Vostro re nearly parallel to the coast in the same sense as à 
South phic wind (¢.v.); ie. with a westerly component near a 

S shore (in the northern hemisphere). 5 
farther d the seg breeze air is cloud free, in contrast to the air 
kading rs which often contains cumulus clouds. When i e 
above ita: of the sea breeze is sharply defined, it gue as 
the land 4: elt of well-developed cumulus clouds, produced where 
breeze an 1s ascending over the cool sea air, SO that the ne 
Aeristic k said to have a “front” possessing some of pae Ji » 
UNulo-nim a cold front. In thunderstorm weather the ae 
Where the: bus clouds to grow inland are sometimes 1n regio 
of thung teis a pronounced sea breeze front. The great frequency 

erstorms in Florida is thought to be associated with the 
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strong low level convergence produced by the flow inland of sea 
breezes from the opposite coasts of the peninsula. 

Theoretical studies of the sea breeze, such as that made by R. P. 
Pearce, have approached a quantitative explanation of most of 
the observed characteristics, including the much weaker seaward 
drift of land air just above the cool current from the sea, which 
completes the sea-breeze circulation. It has not yet been possible, 
however, to account satisfactorily for the formation of a sea-breeze 
front, and it seems likely that this will not be done until more re- 
fined models are tested. Such models would need to take into ac- 
count the effect of friction, which is difficult to measure and has 
thus far been neglected. 

During quiet nights the air close to the ground inland cools 
below the sea temperature, and a land breeze develops. Because 
only a shallow layer of air is cooled, the land breeze is feebler 
than the sea breeze, The land breeze extends a few miles out to 
sea, carrying the scents of vegetation. Sailboat fishermen take 
advantage of the land breeze to sail to fishing grounds in the early 
morning; they return on the sea breeze in the afternoon. 

Coastal Slope Winds (Bora).—Strong winds develop over 
coasts when cold unstable air masses flow into regions where high 
snow-covered plateaus or mountains descend steeply into relatively 
very warm seas, Convection occurs predominantly or only over 
the sea, so that there the air becomes considerably warmer in the 
first few thousand feet than it is inland. Particularly when the 
resulting offshore breeze reinforces a general flow, the wind over 
the sea near the coast may become very strong, or even a squally 
gale, and a danger to shipping. An example is the notorious bora 
which affects the northern shores of the Adriatic; in the winter 
season this wind is strongly influenced by the general pressure 
distribution and cannot be ascribed to purely local causes. Its 
direction is usually from the northeast or east-northeast, rather 
than from the north as its name implies (Boreas — north wind). 
In fine weather it does not extend more than about ten miles out 
from the coast, although it may be violent and raise a very rough 
sea; in stormy weather ahead of a cyclone near southern Italy it 
may extend over the whole of the Adriatic. Winds like the bora 
occur elsewhere in the Mediterranean and in other parts of the 
world where the meteorological and topographical situation is fa- 
vourable. Notable examples occur on the north Caucasian shore 
of the Black sea, on some arctic coasts and in southern California, 
where a wind known as the Santa Ana blows down the mountain 
passes and out to sea for a distance of up to 50 mi. 

Mountain-Gap Winds (Mistral).—Another well-known wind 
is the dry, cold northerly mistral which blows down the Rhóne val- 
ley and into the warm waters of the Gulf of Lyons. This wind has 
some of the character of the bora but is associated with the break- 
through of cold air masses from the north, whose path into the 
Mediterranean is restricted by the massive barriers of the Alps 
and the Pyrenees. It is an example of a mountain-gap wind but 
of much larger scale than the very local streng winds which are 
often encountered in mountain passes. Unlike winds produced 
solely by temperature gradients in the lowest few thousand feet 
it may be a very deep current; on occasions when it becomes very 
strong there is usually a fall of pressure in the lee of the Alps, 
and a depression forms in the Gulf of Genoa. It often blows per- 
sistently for days on end and in Provence is one of life's hard- 

hips. 

: The Strait of Gibraltar is an important gap in the arc formed 
by the Atlas mountains of north Africa and the extensive high 
plateau of Spain. The winds in the strait tend to be either 
westerly or easterly. Shallow cold air masses which invade the 
western Mediterranean from the north often stream through the 
strait as an easterly wind which is very strong in the lowest 2,000 
or 3,000 ft. Such a wind is known locally as a levanter. It may 
reach very high speeds a few hundred feet above the sea in the 
narrows of the strait, where it is said to have brought eastward- 
traveling Catalina flying boats practically to a standstill. 

Similar strong winds occur in other parts of the world where 
cold air streams break through mountain-chain gaps. 

Winds in the Lee of Mountains (Foehn).—In all mountain- 
ous regions the winds which blow from the ridges into the leeward 
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lowlands are characterized by their warmth and dryness. They 
are known by various local names, but are known generally by the 
term foehn (fóhn), which comes from the European Alps where 
these winds were first studied, and where they are very pronounced. 
In North America the foehn winds strongly influence the climate in 
a broad belt lying east of the Rocky mountains and are known as 
chinook winds. Near the Andes in the Argentine they are known 
as zonda winds. Local winds with foehn characteristics are also 
well known wherever prevailing winds cross a mountain chain, as 
those in Japan, New Zealand, central Asia and Scandinavia. 

The foehn occurs at all seasons; it is a gusty wind accompanied 
by unusually good visibility and often by well-broken or clear 
skies. ‘The upper slopes of the mountains and their peaks are 
obscured by clouds, in which there is often rain or snow. This 
bank of cloud is called the foehn wall. In the lee of the moun- 
tain peaks, often extending in ranks far out over the lowlands, 
are elongated, lens-shaped clouds (lenticularis) revealing wave- 
like disturbances in the air stream set up during its passage over 
the mountains. Although the winds may be strong, the waves and 
their clouds are almost stationary, condensation occurring con- 
tinuously on the windward sides and evaporation on the lee sides 
of the clouds. 

The unusual warmth of the foehn wind is associated with the fall 
of rain or snow from the air which is passing over the upper slopes 
of the mountain. During its ascent on the windward slopes the 
air is chilled, but the cooling is diminished by the release of latent 
heat from condensing water vapour; during descent down the lee- 
ward slopes the air is warmed and the cloud evaporates, reclaiming 
its latent heat: but since some water was lost as rain or snow less 
latent heat is reclaimed than was liberated, and the air arrives 
at its original level warmer than before. During the winter this 
great increase of temperature often causes a rapid melting of snow 
at low levels. It is said that some persons are prone to ills or ma- 
laise during spells of foehn, but if the association is real its explana- 
tion is not known. 

The Helm Wind.—The wavelike disturbances in the air stream 
which are sometimes set up when a wind current flows over a ridge 
may be accompanied by notable changes in the nature of the sur- 
face wind in the lee of the ridge. Under the crest of the first lee 
wave the wind close to the ground may be very light, or even re- 
versed in direction, flowing toward the hills, while over the lee 
hill slopes the wind may blow with abnormal force, more ap- 
propriate to the strength in the free air at the level of the hill- 
tops. Such peculiarities are often notable near rather small hill 
ranges with smoothly falling hill slopes, rather than near precipi- 
tous mountains. A well-known example is the helm wind, a steady 
gale which blows down the western slopes and for some distance 
over the lowlands in the lee of the northern Pennines when mod- 
erate easterly winds prevail over northern England. 

Local Names for Winds.—In some regions with strongly var- 
ied relief, winds from particular quarters bring characteristic kinds 
of weather and have popular names but are not, strictly speak- 
ing, local winds in the sense defined in the first paragraph of this 
section, The densely populated Mediterranean area abounds in 
these specially named winds. The central and southern Mediter- 
ranean are subject to very warm southerly winds which bring air 
from the hot desert interior of northern Africa. These winds are 
abnormally dry and hazy and are most prominent in the spring 
when cyclonic winds are common and the sea is much cooler than 
the desert. They bring oppressive weather and often damage to 
vegetation. The general name for these winds is sirocco, but lo- 
cally they are known as khamsin (in Malta and Egypt), leste 
(Madeira and north Africa), simoom (northeast Africa and Ara- 
bia) and leveche (in southeast Spain). They arrive in the northern 
Mediterranean with somewhat reduced surface temperatures, but 
passage over the sea makes the air moist and muggy, and there may 
be dense clouds and rain near the north Mediterranean coasts. 

Near the Gulf of Lyons a strong, warm southerly or southeasterly 
wind is called a marin. 

Near the northern shores of the Mediterranean the striking 
winds are cold winds, especially in the winter, such as the already 
described mistral and bora. In northern Italy a cold northerly 
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wind is called a maestrale, and the maestro is a cool northwes 
wind in Sardinia and Corsica. In the Mediterranean a str 
northeasterly wind is called a gregale or Euroclydon, while in] 
cool northeasterly winds are often referred to as tramontana, 
persistent northerly winds which are a feature of the summer se, 
son in the northeast Mediterranean and near Greece are qj 
the etesian winds. Even when they reach gale force they arg 
usually accompanied by cloudless skies. : 

Two other widely known names are pampero (used in the coastal 
plains of the Argentine) and southerly burster (of New Soy 
Wales). These refer to the strong cool squalls which occur uring 
the passage of some cold fronts and are often accompanied by 
heavy rain and thunder. In southern Australia similar winds from 
the desert interior are known as brickfielders, a name said to hy 
come originally from squalls which raised much dust from brick 
fields near Sydney. See also references under “Wind” in the In 
dex. (F. H. Lat) 

BrisLiocnAPRHY.—]. F. Lahey et al., Atlas of 500 Mb. Wind Characle. 
istics for the Northern Hemisphere (1958), Atlas of 300 Mb. Win 
Characteristics for the Northern Hemisphere (1960); J, Bolton, Th 
Wind and the Weather (1957); S. Petterssen, Weather Analysis of 
Forecasting, 2 vol., 2nd ed., vol. i, Motion and Motion Systems (1956); 
W. G. Kendrew, The Climates of the Continents, 4th ed. (1953); E 
Sloane, Clouds, Air and Wind (1950). 

WINDAUS, ADOLF (1876-1959), German organic chemist, 
winner of the 1928 Nobel Prize in Chemistry for research on the 
constitution of the sterols and their relation to certain vitamins, 
was born in Berlin, Dec. 25, 1876. He was professor and headul 
the chemical institute at Göttingen (1915-44) after earlier ap 
pointments at Freiberg (1901-13) and Innsbruck (1913-15). Hi 
work establishing the structure of cholesterol was begun in 1% 
and completed in 1932. Paralleling this work was his investigation 
of compounds with antirachitic activity, the so-called sunshine 
vitamin D compounds, and how they are formed from certilt 
sterols by light. Besides these major achievements Windaus c 
tributed to the spatial chemistry of condensed ring systems, dis 
covered histamine through synthesis, showed that vitamin B; 
contained sulfur, and contributed to the structural chemistry 
colchicine, the cardiac glycosides and other naturally occuring 
compounds: Motivated by theoretical considerations, his W0 
had tremendous practical significance. He died at Göttingen 0 
June 9, 1959. W. H. SN) í 

WIND CAVE NATIONAL PARK, in the Black Hills 
South Dakota, U.S., was established on Jan. 9, 1903. Boundary 
changes were made in March 1931, June 1935, and August l n 
Acreage, all of which is owned by the federal government, bs 
more than 28,000, A current of wind intermittently passes throu! 
Wind Cave, flowing inward when the barometer falls and p 
when it rises. The cave contains limestone caverns, with beaut 
formations called boxwork; tipped with white crystals 
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formations, which consist of crystal fins in a honeyco 
differ from the stalactite and stalagmite formation 
most large caves. 

Above the cave a game sanctuary was €: $ b 
herds, breeding stocks of which were placed there in 1912 Mes 
American Bison Society, are permitted to roam throug i 
area. Other animals placed on the preserve include the pro ij 
antelope, elk, and deer. In addition to various decid iy 
found in the valleys, ponderosa pine and Rocky Mountál 
grow there. saii soul 

WINDERMERE, the largest lake in England, is? 
eastern part of the Lake district (q.v.), in the county 0 s 
land. The boundary with Lancashire runs along the d ail 
round the foot and northward along about one-third of ^ qh 
shore. The lake is ro} mi. long and 1 mi. wide; area 5: fret 
The shores are generally steep, beautifully woode TT 
with numerous little sheltered bays. The hills imme wi 
rounding the lake rarely reach 1,000 ft., but the distan 
the mountains to the north and west contrast finely VIU jst 
beauty of the lake itself. Immediately opposite, ndo 
group of islands (Belle Isle, Tommy Holme, the Lilies "m 
which divide the lake into two basins. The greatest dep" teh 
in the northern basin is 219 ft., and in the southern 134 
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ves the Rothay and Brathay streams at the head; Trout Beck 
akso flows into the northern basin, and Cunsey Beck from Es- 
waite into the southern. The lake ndn dain tee 
geamers ply on Windermere during the summer, the chief sta- 
jons being Lake Side (south), Ferry (west), Bowness (east) and 
Waterhead, for Ambleside (north), The lake contains perch, ue 
imtand char; there are several large hotels at Bowness and else- 
where on its shores. 

The town of WINDERMERE, above the eastern shore adjacent to 
Bowness-on-Windermere, is an urban district lying in woods about 
tee quarters of a mile from the lake by footpath. Pop. (1961) 


6,562. 

WIND EROSION AND DEPOSITION. The movement 
ofsand and dust by wind is an important geologic process, partic- 
uhrly in desert regions, and produces highly distinctive landscape 
features and sedimentary deposits of widespread occurrence. The 
process comprises three stages: erosion, transportation and deposi- 
tion, Erosion involves the picking up and blowing away of loose, 
fine-grained material. This occurs wherever dry, sandy or dusty 
surfaces, unprotected by vegetation, are exposed to strong winds. 
The coarser material, of sand size, is carried along close to the 
gound, transported by a combination of rolling and leaping of the 
individual grains. Where the sand is abundant and the wind is very 
strong, the net effect may be described as having the appearance 
of “streaming,” and a sandstorm results, so that the air seems to 
be filled with flying sand up to a height of several feet. As this 
sand is driven along before the wind, it exerts an abrasive effect on 
rocks and other materials in its path, thus continuing the work 
of erosion and carving out uniquely sculptured surfaces. Move- 
ment of the sand continues until the velocity of the wind slackens 
oruntil some obstacle is encountered and the sand accumulates to 
form heaps, mounds or ridges known as dunes, highly varied in size 
ind shape. Finer material, a powdery dust classified technically 
‘ssilt, when set in motion by the wind, is quickly carried upward, 
sometimes to great heights, by turbulent air currents, and is trans- 
Ported in suspension. Under suitable conditions this may result 
indust storms, and the dust may be carried long distances. Sooner 
9t hter, however, it settles, and if this is continued long enough a 
characteristic deposit known as loess (q:v.) is formed. 

The fine-grained material, or ash, from volcanic eruptions. is 
transported in similar fashion, and forms characteristic deposits 
oa different type (see Turr). Each of the above aspects of 
Wind action is discussed. more fully below. . For meteorological 
Ens of sand and dust movement by wind see Dust: Dust 
rr For agricultural aspects see DRY FARMING; LAND RECLA- 

10N; Som: Soil Erosion and Conservation. 


) EROSION BY THE WIND 
pns erosion takes place partly by deflation, the simple blowing 
y of loose, fine-grained material, and partly by abrasion, the 
Es Wearing away of hard material through the continued im- 
import: wind-driven sand. In general, the effects of deflation are 
Marks ant only on soil and on unconsolidated materials, while the 
That of abrasion are retained only on rock and other resistant 
erials, 
Mon of Soil and Unconsolidated Deposits.—The effects 
ation are illustrated on dry, unprotected soil, such as oc- 
United * à widespread scale in the western Great Plains of the 
trough tates during the middle r93os. As a result of extreme 
Sht, repeated crop failures and continued pulverization by 
implements, the soil became loose and powdery over wide 
Winds The material was easily picked up by the strong prevailing 
bepiled up c027ser material drifted along Close to the ground, to 
The fing? along fences, hedges, farm buildings and other obstacles. 
destruct Material was swept up into the air, giving rise to blinding, 
Of tops, is dust storms, described below. In places, many inches 
tonomis were removed, Wind erosion of soil became a major 
infan © Problem of the region and remained so until increas 
Hian relief. Meanwhile, much study was ga k: 
Controlling or alleviating erosion by conservation 
ante Water, improved methods of cultivation and better 
8 of land use. 
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Under natural conditions, deflation occurs mainly in desert basins 
and along stream beds which are dry during a part of the year. 
It works primarily on material previously prepared by weathering 
and running water. Frequently the erosive effects of the wind 
are canceled out by the washing in of new material. In many 
situations the layer removed is so thin, and the area from which 
it is removed is so broad, that erosive effects are imperceptible. 
Tn certain locations, however, where rainfall is nearly zero, erosive 
effects are more concentrated and result in a gradual lowering 
of the surface, producing topographic forms ranging from small 
shallow depressions to broad basins hundreds of feet in depth. Ex- 
amples on a relatively small scale are found in the High Plains 
and western deserts of the United States, and on a larger scale 
in the deserts of Peru, Mongolia and north Africa. The Qattara 
depression of the Libyan desert is a major example, with a length 
of roughly 175 mi., a width of up to nearly 80 mi., and a maximum 
depth of approximately 436 ft. below sea level. In the excava- 
tion of the larger basins, however, it is believed that the work of 
running water, during cyclic episodes of greater rainfall, alternates 
with wind action. 

Another effect of deflation in some places is the formation of 
desert pavement, a thin layer of pebbles, which occurs where the 
material originally exposed to the wind consisted of a mixture of 
pebbles and finer material. Gradual removal of the latter by the 
wind leads to a residual accumulation of the pebbles, tending to 
retard or inhibit further wind attack. 

Wind Erosion on Rock.—Blown sand acts as a powerful abra- 
sive agent. Under artificial conditions it is used to clean tbe 
masonry surfaces on buildings and etch designs on monumental 
stone. Under natural conditions, its effects quickly become evi- 
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dent on objects of glass, metal 
and wood. Bits of glass lying on 
the surface in windy, sandy areas 
soon lose their lustre and take on 
a dull, frosted appearance. Au- ; 
tomobiles caught in severe sand 
storms have had their paint re- 
moved and their windshields 
frosted to translucency in a short 
time. The effect on rock sur- 
faces, continuously exposed to 
natural sandblasting for long pe- 
riods of time, is far greater. In- 
dividual pebbles and rock frag- 
ments are etched, faceted, 
smoothed or eroded in more ir- 
regular patterns, commonly as- 
suming ridged, pyramidal or 
fluted forms known collectively 
as ventifacts. Larger masses of 
rock and bedrock surfaces are — 
grooved, fluted and pitted on a | 
larger scale, taking on an appear- 
ance unlike that produced by any 
other erosive agent. Under ex- 
ceptional conditions, the bedrock 
is eroded into alternating ridges 
and furrows known as yardang, 
with a relief ranging from a few feet to a few tens of feet and with 
unconnected hollows and other irregular shapes. 

Ventifacts and wind-eroded rocks are known to occur in some 
places where sand is no longer blown about and where vegetation is 
now well established. In such circumstances, they serve as indi- 
cators of past climatic conditions much different from those of the 
present. 
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Sand dunes are perhaps the best-known and most striking result 
of wind action, and are of world-wide occurrence. They cover 
great areas in the deserts of Africa, Asia and Arabia, and lesser 
areas in the deserts of North and South America. They are prom- 
inent features also along many sea coasts and some lake shores and, 
in inactive form, are found in various interior areas of the United 
States, Germany, Poland, Hungary and other countries. 

Dunes, in general, may be classified as being either active or 
stabilized, ‘The active dunes—those still being built up, shaped 
or moved by the wind—may be subdivided into those with and 
those without vegetation, the forms of the two being distinctively 
different. In the absence of vegetation, sand blown from beaches, 
river beds or ancient stream deposits moves freely, much like drift- 
ing snow, until some obstacle or resistance causes accumulation. 
Topographic obstacles, such as hills or cliffs, may serve to trap 
sand and initiate dune building. Small hills may develop “at- 
tached” dunes on the downwind side, and, if the sand supply is 
abundant and the winds strong and constant in direction, these may 
develop into narrow, elongated ridges hundreds or thousands of 
feet, or even miles, in length. Larger hills may give rise to sand 
drifts or sheets of more irregular shape, on one or more sides of the 
hill. Cliffs facing the wind may cause the sand to bank up and 
form “climbing” dunes, which in favoured localities reach heights 
of many hundreds of feet. Cliffs facing away from the wind allow 
the sand to drop over into sheltered zones, and thus develop 
“falling” dunes. 

In many places, dunes develop on relatively flat surfaces in the 
absence of any distinguishable obstacles. Here the dunes com- 
monly are either crescentic or ridged in form and display remark- 
able regularity in their characteristics. Crescentic dunes, known 

as barchans, have their tips pointing downwind, and are markedly 
asymmetrical in cross section, with a gentle slope facing toward 
the wind and a much steeper slope facing away from the wind. 
These dunes gradually migrate with the wind as a result of erosion 
on the windward side and deposition on the leeward side. The 
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rate of movement ranges from a few feet to a few hundred | 
per year. i 

Ridged dunes are of two general types, asymmetrical and 
metrical. The asymmetrical type extends more or less at 
angles to the direction of the sand-moving winds, and is thus o, 
monly referred to as a transverse dune. Like the barchan, it 
gentle slope on the windward side and a steep slope on the le 
side, and migrates with the wind. In many places barchans 
transverse dunes occur side by side, and transitional forms bet 
the two are common. 

Generally the transverse dunes occur in closely spaced g 
and together present the appearance of huge waves of sand, 
dividual ridges may be up to several hundred feet in height, 
metrical dune ridges are of many varieties, and range widely 
size and in detailed characteristics. It is believed by some 
they are formed parallel to the dominant wind direction, and 
others that they represent the action of convergent wind 
sibly different varieties are developed in different ways. 

The basic types of dunes discussed above are subject to countless 
modifications and complications, both in form and in pattem 
in addition there are other more complex forms in certain reg 
reflecting different combinations of wind conditions and 
factors. 

The question remains as to what causes the accumulation of 
in dunes where no topographic obstacles are seen, An answer his 
been provided by experimental and observational studies on 
mechanics of sand movement. In brief, it has been found thatan 
accumulation of sand is in itself a partial obstacle, offering 
resistance to sand movement than sand-free surfaces adjacent | 

Fortuitous accumulations with small beginnings, started pel 
by minor topographic irregularities, thus tend to be more 0l 
self-perpetuating, arresting more and more sand and growing lat 
and larger until other factors intervene. Thus initiated, 
quent molding and progression become a matter of 
namics, controlled by changes in wind velocity and direction, 
by interaction with other dunes and other features in surround 
areas. 

Where vegetation is present in significant degree, dune buildi 
progresses differently, and the resulting forms have their owni 
dividuality. When sand is blown from some bare area, likea 
beach, to a bordering zone with vegetation, the latter serves 
check sand movement. Certain varieties of plants thrive 
ing sand, and their continued upward growth progressively f 
more sand, developing a well-defined mound or ridge. 
building then is essentially a contest between drifting sål 
growing vegetation. Where the sand overpowers the vegen 
the accumulation moves forward. Where the vegetation i 
control, the accumulation grows upward. As the sand accum 
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iion grows larger, variations in the resistance offered by vegetation 
at different points commonly leads to relative forward movement 
at some places, and, once well started, these may channel the wind 
and perpetuate themselves. Ultimately, a U-shaped dune, open 
foward the wind, may develop. Such dunes, in fact, are charac- 
teristic of vegetated areas; although having some resemblance to 
barchans, they differ in having the relatively steep slope on the 
convex side, and in having this side facing away from the wind. 
Variations and combinations in dune form under the above condi- 
tions cue d as ere Y-shaped, fork-shaped, hair- 
in-shaped and rake-shaped. 

fot is seen above that the normal processes of dune development 
commonly involve either forward movement of the mass as a 
whole, or gradual extension of some part of the mass in a downwind 
direction. From the human standpoint, this may be a destructive 
process. Fields, forests, buildings, roads and even villages have 
been known to be overwhelmed and obliterated. To check such 
tects, various means have been devised to stabilize dunes or con- 
trol sand movement. In some places the planting of suitable 
grasses, shrubs or trees is effective. In other places various types 
of mechanical barriers or protective coatings have been used. 

Active dunes sometimes become stabilized or fixed naturally by 
the growth of a continuous cover of vegetation, due primarily to 
changed climatic conditions. Extensive areas of such “dead” 
dunes occur in the central United States and in various European 
countries. If the vegetative cover on such stabilized dunes is 
destroyed locally, wind action readily starts anew, developing 
ee, saucer-, bowl- or trough-shaped hollows with border- 
ing heaps of sand 

Dune building has been widely distributed in time as well as in 
space, Many sandstone formations, some dating back to very early 
periods of geologic time, have been identified as ancient dune 
sands, since consolidated. Some of these formations are of con- 
hed extent and thickness, and serve as evidence of former 
eserts, 

Wind-blown sand is characterized by physical properties different 
from those of other types of sand deposits, and thus is helpful in 
the identification of ancient dune sands which have lost their 
distinctive topographic form. The sand is particularly well sorted, 
and a major proportion of the grains are generally between 4 and 
mm, in diameter. Well-rounded grains are relatively abundant, 
and grain surfaces typically display a frosted appearance. Cross 
hs ding of a distinctive type is also present in many deposits. See 
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ead dust storms are one of the more spectacular manifesta- 
ons of wind action. Deflation supplies the material and atmos- 
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pheric turbulence, together with convection currents, and carries it 
aloft for the wind to move along. When the amount of dust in the 
air reaches a high concentration, it may give rise to a dense, dark 
cloud of swirling dust with a steeply sloping, sharply defined front, 
hundreds of feet high, rolling irresistibly across the countryside. 
Frequently visibility is reduced to a few feet, and human activities 
come to a halt. As the storm moves along for tens and sometimes 
hundreds of miles, its vigour is gradually dissipated, dust settles 
out and the dust cloud gives way to a dry fog, which thins with 
increasing distance. 

Dust storms are a common phenomenon where strong winds 
blow across desert areas, either natural or man-made, or across the 
temporarily dry beds of streams fed by glaciers. The man-made 
desert conditions of the central United States, in the 1930s, gave 
rise to dust storms nearly as severe as any on record, One storm, 
in 1933, was traced for a distance of 1,300 mi., to northern New 
York. Around deserts such as the Sahara, dust storms have been 
known for centuries, leading to falls of reddish dust over much of 
southern Europe and occasionally even as far as England. A single 
storm, in 1901, was reported to have deposited from 3 to 30 tons of 
dust per square mile over an area of at least 300,000 sq.mi.—a 
total of about 2,000,000 tons of dust in Europe alone. 

The dust which settles to the ground may be held in place by 
vegetation and become a part of the soil. Ordinarily individual 
dust layers are too thin to retain their identity. But if dust storms 
recur with sufficient frequency over a long enough period of time, 
in places near the source area the accumulated dust gradually builds 
up a distinctive deposit, blanketing broad areas to depths of from a 
few inches to many feet. This is currently happening near the 
glaciers of Greenland and Alaska (see also Gracer). The ma- 
terial so deposited, known as loess, is distinguished from other 
types of sedimentary deposits by its lack of distinct layering or 
bedding, by its occurrence on hills and valleys alike, and by its 
homogeneity and excellent sorting, with grains from ṣẹ to 44 mm. 
in diameter generally predominant. 

Loess deposits dating back to the Pleistocene epoch (q.v.) are 
widespread in many countries and form some of the world’s best 
agricultural soil. Examples are found in central and western 
Europe, southern South America, China and central and north- 
western United States. 

In the Missouri-Mississippi drainage basin, thickness of the 
loess is up to more than roo ft., and in China it is reported to reach 
several hundred feet. Where thick loess is exposed along valley 
sides, it commonly forms steep bluffs with conspicuous vertical 
cracks, 

The dust, or ash, blasted into the air by volcanic explosions 
reaches much greater heights than ordinary dust, and is carried 
farther and deposited in greater thickness. After the eruption 
of Mt. Katmai, in Alaska, in 1912, an area of about 2,000 sq.mi. 
was covered by ash deposits a foot or more in thickness, and an 
area ten times greater received at least a quarter of an. inch of ash. 
After some volcanic explosions, ash is reported to have been carried 
halfway around the world. In many areas ash deposited in this 
way constitutes an important natural fertilizer. When concen- 
trated in sufficient quantity and thickness, it provides an important 
source of material for scouring powder, ceramic processes and 
other uses (see VoLcANo). See also Grotocy: Physical Geology; 
SEDIMENTARY ROCKS. 

BreLrocrapny.—E. E. Free, The Movement of Soil Material By the 
Wind, U.S. Department of Agriculture (1911); F. A. Melton, “A Ten- 
tative Classification of Sand Dunes,” J. Geol., 48:113-174 (1940); 
R. A. Bagnold, The Physics of Blown Sand and Desert Dunes (1941) ; 
Alfred Scheidig, Der Lóss und seine Geotechnischen Eigenschaften 
(1934) ; J. Bourcart, "L'action du vent à la surface de la terre,” Rev. 
Géogr. Phys., vol. 1, pp. 26-54, 194-265 (1928); Kirk Bryan, Wind- 
Worn Stones or Ventifacts—a Discussion and Bibliography, National 
Research Council (1931) ; James Thorp, H. T. U. Smith et al., (Map 
of) Pleistocene Eolian Deposits of United States, Alaska, and Parts of 
Canada, scale 1:2,500,000, Geological Society of America (1952). 

(H. T. U. S.) 

WINDESHEIM, CONGREGATION OF, a congregation 
of Augustinian canons regular, whose first and principal monastery 
was at a village of the same name situated on the IJssel River 
four miles south of Zwolle in Holland. The congregation owed its 
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inspiration to Gerhard Groote (g.v.), who had initiated the reform 
known as the devotio moderna, founded the Brethren of the Com- 
mon Life (g.v.), and profoundly influenced Catholicism at the 
close of the Middle Ages and during early modern times. In 
1387 Florentius Radewyns (c. 1350-1400), Groote’s successor, 
established the monastery at Windesheim, which was soon at the 
head of a flourishing congregation. The movement spread rapidly, 
not only in the Netherlands but also in north and west Germany 
and in Switzerland. In 1412 it was joined by the seven houses of 
the Groenendael congregation and in 1430 by the congregation of 
Neuss, By 1500 it numbered 84 monasteries of men and 13 of 
women. John Busch (1399-1479) and John Mombaer (c. 1460— 
1501) carried its spirit into many independent German and French 
religious houses. 

The canons of Windesheim were religious in the strict sense, liv- 
ing a cloistered and contemplative life, under the rule of St. 
Augustine and constitutions modeled on those of the abbey of 
Saint-Victor in Paris. Boniface IX approved the congregation in 
1395, and the constitutions were sanctioned by Martin V at the 
Council of Constance, Thomas 4 Kempis is its best-known mem- 
ber. 

The congregation suffered severely during the Reformation pe- 
riod, and Windesheim was destroyed in 1581, The congregation 
was then governed by a superior general elected from among the 
priors of the monasteries. A more important change was that the 
canons now devoted themselves to teaching. The congregation 
survived till the secularization of the monasteries in 1802. It was 
reconstituted at Rome in 1961. 

BiBrrocmAPHY.—P. Pourrat, Christian Spirituality, vol. iii, pp. 13— 
16 (1927); A. Hyma, Brethren of the Common Life (1950) ; Diction- 
naire de spiritualité, vol. iii, pp. 727 ff.; F. Cayré, Manual of Patrology, 
vol, ii, pp. 706 ff. (1940). (E. A, R.) 

WINDHOEK, the capital of South West Africa, is roughly in 
the centre of the territory at an altitude of 5,428 ft. (1,654 m.), 
about 400 mi. (644 km.) N of the mouth of the Orange River 
and more than 760 mi. (1,220 km.) N of Cape Town. Pop. (1960) 
36,051, including 19,378 whites. Surrounded by dry, arid country, 
Windhoek is a virtual oasis with many trees and flowers. It is 
dominated by a picturesque circular chain of hills which protects 
it from the dry prevailing winds of the region. The town was 
originally settled by Germans and has many historical links with 
Germany. 

Windhoek is the seat of Anglican and Roman Catholic bishops. 
It is the main commercial centre of South West Africa, and local 
industries include the karakul (Persian lamb) skin trade, bone 
meal manufacture, clothing manufacture, and meat canning. An 
international airport is near Windhoek. As the capital of German 
South West Africa the town was called Windhuk. It was captured 
by South African troops from the Germans in 1915. 

WIND INSTRUMENTS may be loosely defined as those 
sound-producing instruments, generally for musical use, in which 
the sound is produced by blowing with the human lungs or with 
artificial bellows. By a closer definition, which excludes instru- 
ments of the free reed class (e.g., accordion, harmonium, qq.v.), 
wind instruments are those in which sound is produced by a 
partially enclosed body of air that is caused to vibrate through 
some kind of primary vibrator or generator activated by wind 
from the lungs or bellows. Among these, three main classes are 
usually recognized, distinguished by the nature of the generator 
employed: flutes, reed instruments and trumpets. 

Flutes.—The generator is here the eddy formation which oc- 
curs when the wind, issuing from a slit, strikes a solid edge cut in 
the wall of the instrument and open to its interior. The eddies, 
forming alternately above and below the edge, set up a rapid 
pressure oscillation which causes the air in the instrument to 
vibrate in a sound-emitting stationary wave. 

The ordinary flute (g.v.) is a transverse (7.e., side-blown) flute, 
the slit formed and controlled by the player’s lips, and the edge 

provided by the farther side of the mouth hole in the side of the 
instrument. With the near-eastern flute (e.g., the Balkan kaval)— 
a so-called vertical flute—the top end of the pipe is open and 
put to the lips, its opposite rim providing the edge. Elsewhere, 
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as in China, South America and Africa, sound generation at the 
open end is often facilitated by cutting a deep notch jn the ji 
(the notched flute). With the flageolet and the recorder (q "| 
(and also with organ flue pipes) an artificial slit directs the d 
onto a beveled edge. These are all tubular pipes; the ocaring 
(q.v.) and primitive gourd-flutes exemplify globular flutes whose 
pitch depends upon the volume of enclosed air and upon the sum 
area of apertures opened to the exterior at any moment while play. 
ing. 

With a tubular flute, the pitch depends upon the length of the 
air column, which may be altered by uncovering the finger holes 
to make the basic scale. The air column may be further induced | 
generally by increased wind speed, to vibrate in half and other 
fractional lengths (overblowing), the scale then sounding at | 
harmonic frequencies at the octave (second harmonic), twelfth — 
(third harmonic), double octave (fourth harmonic), etc, above - 
the fundamentals, thereby adding upper registers to the compas, - 
Most flutes have six or more holes, giving a diatonic scale, other 
semitones being obtained by cross-fingering (departures from | 
the direct sequence in uncovering the holes) or, in modern westem 
flutes, by key mechanism (see below). Nevertheless, well over 
an octave can be obtained with only three holes by beginning 
the scale with the second harmonics (say, C, D, E, F) and con 
tinuing in third harmonics (G, A, B, C), etc.; the vertical flute 
of ancient Egypt was typically three-holed, and this number is 
preserved in the pipe and tabor (q.v.), known in Europe from the 
13th century: the pipe is played with one hand only, the other 
hand beating the tabor (drum). 

A flute which is stopped at the end opposite to that at which 
it is blown gives a fundamental pitch approximately an octave 
deeper than an open flute and possesses a distinctive tone-qually | 
through the absence of even-numbered harmonics among the ove: 
tones. Finger holes, though present in many primitive stoppél 
flutes, cannot of course give a scale of stopped notes, and the bests 
known musical use of stopped flutes is therefore in unpierced 
sets with a different flute for each note of the scale, either com | 
bined as panpipes or in a stopped-pipe organ register, or handed 
out separately to a group of players as in South African flute bands | 
The sliding stopper of the Swannee whistle shows an alternative 
expedient. à 

An interesting variety of further applications of the flute pon. 
ciple is found among other whistles, paleolithic, primitive, & 
modern (e.g., cracker whistles and birdcalls). : 

Reed Instruments.—The wind here causes a thin, tonguelike 
elastic piece, called a reed, to vibrate and so to engender a 8 
tionary wave within the pipe. (There are, however, so 
reed horns, e.g., motor horns and reed hunting horns, in whic D 
small pipe is unable to engage effectively with the powerful ne 
reed, and serves merely as an amplifier, the pitch being oa 
mined by the reed alone as with the free-reed instruments ™ 
tioned at the beginning.) y 

Reeds are single or double, The ancient form of single 
made by cutting a vibrating tongue in the side of a piece of nam 
cane or elderwood closed at the tip. This is widely A in 
peasant reed pipes and hornpipes in Europe and Asia; an ail 
bagpipe (g.v.). The single reed was scarcely known 1n n i 
western music before the end of the 17th century, V al 
chalumeau appeared, at first little different from the peasant | 
pipe and a toy for amateurs. e blade d 


Other single reeds in folk instruments have a nt pipe ü | 


cane, wood, etc., tied over an opening at the eni (ed wi 
the metal reeds of organ reed stops). This idea was adop dar 
later chalumeaux and has become famous through the da 
(q.v.). In all these instruments the single reed is aso jy 
a cylindrical pipe, a combination which behaves acoustic af 
a stopped flute in that it yields deep-pitched fundamen! ctio 
only the odd-numbered overtones (rarely, however, pin of 0 
in overblowing except on the clarinet). It is the reed 67 op 
pipe which is, in this analogy, stopped, the lower en 

and hence finger holes present no problem. al 


= M : one 
The ancient double reed was made by pinching togethe yid 
of a piece of fresh-cut plant stem to give a narrow ape 
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| widened and contracted while the reed was blown. Such was the 
reed for the Greek aulos (g.v.). For the medieval (or possibly 
late classical) conical pipe, or shawm (g.v.), and its successors the 
double reed is mounted on a short metal tube, or staple; for 
Asiatic shawms it is again made by pinching one end of the ma- 
terial, but for European varieties—shawm, western bagpipe 
chanter, oboe, etc.—a strip of cane is folded over upon itself and 
hound to the staple (see OBoE) or to a temporary mandrel (eg, 
forthe bassoon, g.v.), These conical pipes yield similar harmonics 
tothose of open flutes and may be readily overblown to second and 
third harmonics. The 16th century contributed various fresh 
double-reed instruments in. which the bore was cylindrical, and 
the acoustic behaviour that of the single-reed pipes described 
above. The crumhorn (g.v.) was the most important of these. 
The rest, all short-lived, included the sordome, with the bore 
doubled back in bassoon fashion, and the rackett, with a bore of 
about seven short tubes connected in series to sound a very deep 
compass with minimum over-all size. The opposite combination, 
of single reed with conical pipe, is found among reed pipes of bird 
bone and Bulgarian bagpipe chanters; also in the saxophone (q.v.) 
and the tdrogaté, a popular folk instrument of Hungary and 
Rumania (historically a redesigned shawm) recalling a soprano 
saxophone in shape but of wood and with smaller tone holes. 
These both overblow to the octave, like an oboe, The sarruso- 
phone named after its French inventor, Sarrus, who designed it in 
1856, has a saxophonelike bore and keywork but a tubalike shape 
ad a bassoonlike reed; in contrabass form it has been used in 
French and other bands and—as a contrabassoon—in orchestras, 
but is now almost. obsolete. 

Trumpets.—In the general classificatory sense, these are instru- 
ments in which the player’s lips are tensed across an aperture in 
the instrument in order to vibrate under breath pressure, Conch 
shells, perforated gourds and hollowed branches are among primi- 
live types, followed by animal horns blown in various ways and 
sometimes pierced with finger holes (see Horn; MusicAL IN- 
SRUMENTS). Most of these were signalling or ritual instruments 
Sounding one note, though a tuned set may be used by a group of 
icd sd in Uganda and in the Russian horn bands of the early 

century, 

Bronze trumpets began historically with the Danish lur of 
Ent Shape, followed by Irish examples, the Celtic 
i al-belled carnyx, the Roman trumpets (tuba, straight; lituus, 
ok-belled; and cornu, hooped) and also possibly by wooden 
Versions (see ALpmorn), It is not known whether players of 
aa early instruments exploited the wide range of natural har- 

à I which tubes of such lengths will readily sound (they are 
PARA as for an open flute; see TRUMPET) but specimens of 
ae Nigra show remarkably well-developed cup-shaped mouth- 

s for the lips, closely anticipating those used with later and 
a 2 brass Instruments. Among these, trumpets and trombones 
Sud ES distinguished by mainly cylindrical bine. A ra ii 
s e without bell flare, deriving from the mediev. i 
moult as retained in 16th-century wooden instruments with cup 
eni T and finger holes: the cornett (see Cornet) and the 
vived i i he'latter, a bass version named from its shape, was is 
mer; e 18th century as a bass for wind bands, to give dta 0 
n a Modifications built in a handier bassoon shape [t D 
ihe dog bassoon, serpent Forveille, etc.), all used in cen 
istrime i bands before their replacement. by lasge;bore n Fass 
Q3) 3 S with keys (ophicleide, g.v.) or valves (tubas, saxhorns, 
lich t ese being partly descended from the bugle (q.9.), m 
iss T old wide horn bore was developed in metal. A nd A 
i ruments with a narrow conical bore, reaching aes 
(straight s hunting and post horns, now includes the posi AA 
erivativ in England, circular on the continent) with 2 nis: 
(huntin ee Cornet, and the French circular POR ES c Ge 
orn) M th orn) with its valved version the French em d 
mech ans ough every bore is necessarily cylindrical Qu Ns ya 
te m (see below), the smooth sound imparted by ie ine 
Modern J; mouthpiece cup is nevertheless preserved wi de 
e trumpet gone to contrast with the brighter sonori 
up. 
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Technique.—Modern wind playing rests upon cultivation of 
embouchure, breathing and tonguing, as well as upon fingering 
and interpretation. The term embouchure covers the physical 
contact with the player's mouth, including position of the lips and 
use of the facial muscles. Breathing is from the diaphragm. 
Tonguing, by which the playing is articulated on all wind instru- 
ments except bagpipes and organs, is basically a tongue movement 
similar to pronunciation of the letter "T," made against the upper 
teeth in playing flutes and most brass instruments, but against 
the tip of the reed in playing reed instruments. For very quick 
articulation this may be alternated with a *K" made with the back 
of the tongue ("double tonguing"). 

Tuning—Modern wind instruments are built to the standard 
pitch of A = 440 vibrations per second; all except the conical- 
bore reed instruments are provided with a tuning slide or socket 
for temperature adjustment during performance. Many instru- 
ments built to other pitches formerly in use survive, especially 
in Great Britain; those built to high pitch (A = 452) are vir- 
tually useless, except for the brass instruments, which can be 
lowered by a lengthened tuning slide. 

Mechanism.—Wood instruments may be discussed under the 
headings of brass or woodwinds. The latter include flutes and 
reed instruments, whether made of wood or of metal. (See also 
Orcan: General Description and Mechanism.) 

Woodwind Instruments—Woodwind mechanism, or keywork, 
began with a lever key fitted to larger shawms in c. 1400 to cover 
the lowest tone hole; it was termed in France a clef (“key”) and 
was sprung to rest in the open position. This open key in its 
modern form (e.g., on large recorders), well illustrates the tech- 
nological advance in keywork achieved in the first half of the 19th 
century: keys were formerly simple levers pivoted on pins held 
in the wood, sprung with a leaf spring and padded with strip 
leather; on modern instruments they are soldered to an axle or 
“barrel,” turning on steel screws held in metal pillars screwed 
into the wood, and have a stuffed pad and generally a steel needle- 
spring bearing on the axle’s rotation. Keys sprung to rest in the 
closed position were first employed for obtaining semitones out- 
side the finger hole scale in the French bagpipe musette, about 
1600. Modern instruments using only closed keys are the simple 
band flutes or fifes, preserving the system of the later 18th-century 
flute. Only the smallest possible number of keys, open or closed, 
were fitted to reed instruments before the 19th century, Ring 
keys or rings, though not Theobald Boehm’s idea in the first place, 
appeared in their modern form in his 1832 conical flute; familiar 
on modern clarinets and many oboes, they enable one or more 
fingers independently to turn an axle to actuate a key in the same 
movement as covering a hole. Shortly after this, the saxophone 
and Boehm’s cylindrical flute required larger holes than finger 
tips could cover, and therefore padded keys or plates for each 
finger were introduced. These necessitated in many cases the 
mechanical articulation (e.g., by small cork-adjusted clutches) 
of the devices operated on other instruments by the rings, to allow 
one of two plates to be lowered without automatically lowering 
the other. (Clutches or equivalent devices are also needed when 
two rings or plates on one axle are to operate two separate mech- 
anisms.) 

The term articulation, however, is most used in keywork for 
instances where a closed key is arranged to rise when one lever 
is pressed and then, while the finger still presses this lever, to be 
closed by another lever. This involves fitting springs of two 
different strengths, the key being normally kept closed by the 
stronger spring of the first lever. The arrangement is used to 
facilitate various trills, and also in the automatic octave-key 
mechanisms of oboes and saxophones. 

Brass Instruments —The mechanism of nearly all brass instru- 
ments, namely, their valves, was invented in Berlin about 1815 
and patented jointly by H. Stölzel and F. Blühmel in 1818. Valves 
enable the player momentarily to add to the total tube length 
in order to lower the pitch. The first valve is depressed by the 
first finger to deflect the air column through a small loop of 
tubing which lowers the pitch of the instrument by a whole tone; 
the second valve similarly lowers by a semitone; both together 
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lower by a minor third. To the two original valves was soon 
added the third valve, which by itself lowers by a minor third but 
is chiefly used in combination with the others to lower over 
larger intervals down to a diminished fifth. 

The example shows how part of the chromatic scale is ordinarily 
fingered on the trumpet, the open notes (made without the 
valves) being indicated by white notes and the valves numbered 


1, 2 and 3: 


Trumpet, valved scale 


The valves most commonly employed are of the piston type, sprung 
to resume their raised positions; they are E. F. Périnet's improve- 


ment (Paris, 1839) upon an earlier Berlin pattern in which the 
main tubing led through the bottoms of the valves (so-called 
Stölzel valves). The rotary valves employed in Germany, and 
with the German type of French horn now used in most countries, 
have rotors with the valve ports cut in them, turned against a 
spring by a system of levers. Many of the larger brass instru- 
ments have a fourth valve which transposes the instrument a 
fourth lower, mainly in order to complete the scale down to the 
fundamental open note (which in the example would be the Cc 
four lines below the stave, though in fact the fundamentals are 
musically useful only in instruments with large bore or wide mouth- 
pieces, or, as in tubas, both). Though each valve can be tuned to 
its correct lowering interval by means of its own tuning slide, 
notes made with combinations of valves are by nature too sharp, 
especially those involving the third valve. For example, this valve 
tuned to lower an open note (say, G) to E would require, by 
proportion, longer valve-tubing to lower a first-valve note (say, F) 
by the same musical interval to D. The player has therefore to 
correct such notes with ear and lip, though the trumpet's first or 
third valve slide is often arranged to move easily for momentary 
extension to counteract sharpness. In combinations with a fourth 
valve, the sharpness becomes by nature very acute. A partial 
remedy is to provide a fifth valve tuned to a wider semitone than 
the second valve. More efficient but more expensive is D. J. 
Blaikley’s compensating system (London, 1874), used on many 
British tubas: the tubing of the fourth valve actually runs through 
the three normal valves in such a way as to add small extra loops 
when any of them is depressed while the fourth valve is also de- 
pressed. 

See also BAND; ORCHESTRATION, 

BisLiocRAPHY.—AcoOustics: C. A. Culver, Musical Acoustics (1947) ; 
L. S. Lloyd, Music and Sound, 2nd ed. (1951). Instruments: for 
western wind instruments the articles in Grove's Dictionary of Music 
and Musicians, 5th ed. (1954), are of first importance. Other works 
include: A. Baines, Woodwind Instruments and Their History (1957) ; 
N. Bessaraboff, Ancient European Musical Instruments (1941); A. 
Carse, Musical Wind Instruments (1939) ; L. G. Langwill, An Index of 
Wind-Instrument Makers (1960); M. Praetorius, Syntagma Musicum 


(1619); C. Sachs, The History of Musical Instruments (1940). 
(A. C. Ba.) 


WINDMILL. Like waterwheels, windmills were among the 
original prime movers that replaced man as a source of power. 
Their use was increasingly widespread in Europe for 650 years 
from the 12th century until the early 19th century. Their slow 
decline, because of the development of steam power, lasted for a 
further 100 years. Their rapid demise began after World War I 
with the development of the internal-combustion engine and the 
spread of electric power; but from that time on electrical genera- 
tion by wind power has been the subject of more and more experi- 
ments. 

History.—The earliest-known references to windmills are to a 
Persian millwright in A.D. 644 and to windmills in Seistan, Persia, in 
AD. 915. These windmills are of the “horizontal mill" type, with 
sails radiating from a vertical axis standing in a fixed building, 
which has openings for the inlet and outlet of the wind diametri- 
cally opposite to each other. Each mill drives a single pair of 
stones direct, without the use of gears, and the design is derived 


WINDMILL 


from the earliest water mik 
Persian millwrights, taken pr 
oner of the forces of Cail 
-—— Khan, were sent to China to 

- instruct in the building of wind. 
mills; their use for irrigation 
there has lasted ever since but 
the mills are freestanding with 
feathering sails. The horizontal 
windmill was used in the Crime 
and that type also has been used 
though not extensively, in mid | 
of the western European coun | 
tries and in the United States 
Its limitations are considerable 
and its most satisfactory manifes. 
tation is in the S-rotor of S.J, 
Savonius of Finland. 

The “vertical windmill,” with 
sails on a horizontal axis, derives 


REX WAILES 
POST MILL WITH FOUR 'COMMON 
SAILS.’ THE CLOTHS OF WHICH ARE 
FULLY SET. AT MARCKE, PAS DE directly from the Roman water 


CALAIS, FRANCE mill with its right-angle drive to 


the stones through a single pair. of gears, although the actul 
idea of utilizing wind power may have been brought back fron 
the east by crusaders, and the first European references are to 
one in France about 1180 and in England in 1187. 

The first detailed description from which a windmill could be 
built was published in France in 1702, and the first satisfactory 
working drawings were published in the Netherlands in 1727. 

Development.—The earliest form of vertical mill is known a 
the “post mill.” It has a boxlike body containing the gearing, mil- 
stones and machinery and carrying the sails. It is mounted on à 
well-supported wooden post socketed into a horizontal beam o 
the level of the second floor of the mill body. On this it can be 
turned so that the sails can be faced into the wind; access to the 
mill body is by a ladder at the tail of the mill. Usually the pos 
and its substructure are above ground; but sometimes they ar 
buried in a mound and the mill is then known as a “sunk post mill 
The substructure is often protected by a “roundhouse,” which È 
simply a storeroom. e 

The next development was to place the stones and gearing M1 
fixed tower, This has a movable top or “cap,” which carries the 
sails and can be turned around on a track or “curb” on top of the 
tower. Brick and stone towers are usually round; timber towels 
are usually octagonal and tapering and are known in England i 
“smock mills.” The earliest-known illustration of a tower 
is dated about 1420. Both post and tower mills were to be fo 
throughout Europe and were also built by the British, Du 
French and other settlers in America. «of stone 

At first both post and tower mills drove a single pair of e 
for grinding grain through single-stage gearing. By 1430, howe Si 
the Low Countries needed more than just animal and Ur i 
for draining the land; the Dutch therefore invented the “ho 
post mill" An upright shaft 
takes the drive through the hol- 
low post of the mill and drives 
a "scoop wheel,” resembling a 
paddle wheel, which scoops the 
water up from a lower to a higher 
level. Two pairs of gears were 
used, at the top and bottom of the 
upright shaft respectively, and © 
this opened the way for the 
larger tower mills with several 
pairs of stones and ancillary ma- 
chinery. 

To work efficiently, the sails of 
a windmill must face squarely 
into the wind, and in the early 
mills the turning of the post- 
mill body, or the tower-mill cap, 
was done by hand by means of a 
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SAILS OF WHICH FOUR ARE i 
CAP, ONCE THATCHED: 
COVERED WITH GALVAN 
IN MOLINO CATALINA: 
FRONTERA. SPAIN 


i sailed mills 
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Jong "tailpole" stretching down to the ground. Later a series of 
ts were placed around the mill, a winch fixed to the lower end 
of the tailpole and a chain run out from the winch to one of the 
osts. Winches were also placed in the caps of tower mills and 
operated from inside or from an endless chain from the ground, 

Jn 1745 Edmund Lee in England invented the automatic “fan- 
dl.” This consists of a set of five to eight vanes mounted on the 
tailpole or the ladder of a post mill at right angles to the sails 
and connected by gearing to wheels running on a track around the 
mill. When the wind veers it strikes the sides of the vanes, turns 
them and hence the track wheels also, which turn the mill body 
until the sails are again square into the wind. The fantail is also 
itted to the caps of tower mills, driving down to a geared rack on 
the curb. 

Sails —The sails of a mill are mounted on an axle or “windshaft” 
inclined upward at an angle of from 5° to 15° to the horizontal. 
On this shaft, inside the mill, is the first geared wheel known as 
e “brake wheel" because a contracting brake acts on its rim. 
The first mill sails were wooden’ frames on which sailcloth was 
spread; each sail was set individually with the mill at rest. The 
early sails were flat planes inclined at a constant angle to the 
irection of rotation; later they were built with a twist like that 
of an airplane propeller. 

In 1772 Andrew Meikle, a Scot, invented his “spring sail,” sub- 
stituting hinged shutters, like those of a Venetian blind, for sail- 
cloths and controlling them by a connecting bar and a spring on 
each sail, Each spring had to be adjusted individually with the 
mill at rest according to the power required; the sails were then, 
within limits, self-regulating. 

In 1789 Stephen Hooper in England utilized roller blinds instead 
of shutters and devised a remote control to enable all the blinds to 
beadjusted simultaneously while the mill was at work, In 1807 Sir 
William Cubitt invented his “patent sail” combining Meikle’s 
hinged shutters with Hooper's remote control by chain from the 
ground via a rod passing through a hole drilled through the wind- 
shaft; the operation was comparable to operating an umbrella; 
by varying the weights hung on the chain the sails were made self- 
regulating. Patent sails and fantail, widespread in England, were 
also adopted in Denmark, Germany and the Netherlands. 

In 1860 R, Catchpole, in England, successfully applied air 
brakes to patent sails; the idea was revived in the Netherlands 
after the application of airfoils to the leading edges of mill sails 
Was initiated by A. J. Dekker, advised by A. G. von Baumhauer, 
n1927. Others followed and greatly increased the output of 
mills by enabling them to do useful work in lighter winds. First 
Rims in England, then K, Bilau in Germany and later G. ten 
[M and others in the-Netherlands produced sails hinged longi- 

nally with the same object. Of other varieties of sail the 
Most common are triangular jib sails wrapped around poles which 
ate braced to a bowsprit extending from the front of the windshaft. 
i hese are found in Spain, Portugal, the Azores, the Mediterranean 
Sands, Greece and Turkey; from 8 to 12 sails are used. 
m = wae number of sails for a windmill is four. John Ere 
hints ngland in 1759 was the first to investigate windmill sails 

‘*ntifically, He preferred five sails, however; six- and eight- 
By P Weré also built, He and others in England first used 
Vr SA in mill work at this time. “At this time, too, the windmill 
fn to à wide variety of uses by the Dutch in addition to on 
M d and water raising by scoop wheel, Archimedean screw an 
; of pots. The most important of these uses were sawing 

" 5 pressing oil from seeds and paper making. The centrifugal 
NA was applied to corn mills in England by Thomas Mead in 
Bn. was used for maintaining constant the gap soit 
tive n hence the fineness of grinding. Wind power wes Low ine 
toppers of nc hoist to raise the grain into bins and so fee : 
Provi dé the stones by gravity, and automatic bell evan wert 

inj da give warning when the hoppers needed replenis! d i 

: d i eam annular-sailed wind pump we? actos 
in steel b = States by Daniel Hallady in 1854, and ds POR Mor 
ilthoush 2 Stuart Perry in 1883 led to world-wide adoption, ! i 
D bid inefficient it is cheap and reliable. The design consists 
Imber of small vanes set radially in a wheel, Governing 1s 
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automatic: of yaw by tail vane, and of torque by setting the wheel 
off-centre with respect to the vertical yaw axis. Thus as the 
wind increases the mill turns on its vertical axis, reducing the ef- 
fective area and therefore the speed. 

Electrical Generation.—The windmill has been used as a 
source of electrical power since P. La Cour's mill, built in Denmark 
in 1890 with patent sails and twin fantails on a steel tower. After 
World War I experiments were carried out with windmills having 
three sails of airfoil section like the blades of an airplane pro- 
peller, notably by G. Darrieus in France; and in 1931 a windmill 
of this type was built in the Crimea and the power generated 
fed into the low tension side of the local supply. Experimental 
twin-bladed mills were built and run in the United States in the 
1940s and in France and England in the 1950s; but the most suc- 
cessful generator was developed in Denmark under J. Juul with 
three blades braced to each other and to a bowsprit on the front of 
the windshaft. 

In the meantime in the Netherlands three old-fashioned corn 
mills had been adapted to use surplus energy to generate elec- 
tricity, An asynchronous motor is used, which can drive the mill 
or be driven by it as a generator; the gearing incorporates an 
overrunning clutch so that the motor will not drive the mill 
sails, The cap is turned by a servomotor controlled by a wind 
vane. 

Bistr0cRAPHY.—P. Linperch, Architectura Mechanica of Moole- 
Boek (1727); M. Jousse, L’Art de Charpenterie, 2nd ed. (1702); J. 
Smeaton, An Experimental Enquiry Concerning the Natural Powers of 
Wind and Water . . . (1794); A. R. Wolf, The Windmill as a Prime 
Mover (1885); R. Bennett and J. Elton, History of Corn Milling, 
vol. ii (1898) ; Newcomen Society, Transactions (1922— ); A. Ronse, 
De Windmolens (1934); R. Wailes, The English Windmill (1954); 
UNESCO, Technical Reports (1953- ); Electrical Research Associa- 
tion, Technical Reports (1954- ); E. W. Golding, The Generation of 
Electricity by Wind Power (1955) ; Prinsen Molen Committee, Research 
Inspired by the Dutch Windmills (1958). (R. Wa.) 

WINDOW, an opening in the wall of a building for the ad- 
mission of light and air. A window that opens on hinges is called 
a casement. Fenestration (q.v.) is an architectural term pertain- 
ing to the arrangement of windows as an element of the exterior 
decoration of a building. For the historical development of houses 
from earliest times in all parts of the world, see RESIDENTIAL 
ARCHITECTURE. For discussions of the factors determining the de- 
sign of windows in contemporary dwellings, see House DESIGN; 
ORIENTATION; INTERIOR DECORATION. See also Sop FRONT DE- 
sicN; Rose WINDOW. 

Early History.—Windows are obviously a very ancient inven- 
tion, probably almost coincident with the development of fixed and 
enclosed houses, particularly in those parts of the world in which 
courtyards were of little importance, Representations of windows 
occur alike in early wall paintings in Egypt, reliefs from Assyria 
and terra-cotta plaques from Crete. The Egyptian examples show 
openings in house walls covered with mattings, like the doors, as 
in the 5th-dynasty tomb of Ti. Well-known examples of Egyptian 
windows also exist in the hypostyle hall of the great temple at 
Karnak, built by Seti I and Ramses II, and in the so-called pa- 
vilion at Medinet Abu, nearby. In the hypostyle hall the central 
aisles have much higher columns than those at the sides, and the 
space between is filled by clerestory (gv) windows consisting of 
huge granite slabs pierced with two tiers of narrow, vertical open- 
ings. In the pavilion at Medinet Abu there arë several windows 
consisting of simple rectangular openings with a small, decora- 
tive frame. These were probably originally closed by hangings of 
matting or cloth, (See EGYPTIAN ARCHITECTURE.) » Assyrian win- 
dows are almost always wider than they are high, and subdivided by 
little colonnettes. Many such openings are shown in the palace 
reliefs of the gth and 8th centuries B.c: They are generally high 
in the wall. Cretan plaques show many house fronts; in these 
there are indications of several tiers of windows, as though the 
houses were two or three stories high, and in the windows them- 
selves representations of frames, dividing the large opening into 
four smaller ones by means of a central mullion and a horizontal 
transom bar. (See PRE-HELLENIC ARCHITECTURE. ) 

Greek and Roman.— The devotion of the Greeks to the house 
built around a court led to an almost total disappearance of win- 
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dows, and such remains as those of Delos, although they are prin- 
cipally of Alexandrian and Hellenistic date, show scanty signs of 
windows, each room being lighted only by a door to the central, 
colonnaded court. In temples, also, windows are usually lacking, 
and the interior was lighted only by what light entered through the 
door or percolated dimly through the marble tiles of the roof. In 
exceptional cases, however, windows of very marked architectural 
character occurred. In the Erechtheum (q.v.), for instance, al- 
though the windows in the western wall date from a Roman recon- 
struction, the great eastern door was, from the beginning, flanked 
by window openings, with an architrave band around and a cornice 
above, and the existence of such highly developed window forms 
in the sth century B.c. would seem to indicate that similar forms 
had long been well known. (See GREEK ARCHITECTURE.) 

In Roman imperial times the glazed window first definitely ap- 
peared, and fragments of glass in a bronze frame have been found 
in Pompeii, as well as many other fragments of glass in the re- 
mains of Roman villas in England. Moreover, it is obvious that 
the great windows in the baths (q.v.) of Rome must have been en- 
closed in some way, in order to retain the heat. The general hy- 
pothesis is that these great segmental-headed clerestory openings, 
whose shape is perfectly preserved to the present day in the tepi- 
darium of the baths of Diocletian at Rome, now the church of Sta. 
Maria degli Angeli, were filled, originally, with frames of bronze 
which subdivided the whole into small areas, each of which held 
a pane of glass. There is much debate as to how common glass was 
during the early empire, and whether the speculares which Pliny 
refers to, in his letter (no. 217) describing his villa at Laurentum, 
were glazed windows or not; they, without doubt refer to trans- 
parent or translucent windows. In addition to glass, the Romans 
are known to have used thin sheets of translucent marble, panes 
of mica, shells and horn. (See ROMAN ARCHITECTURE.) 

Byzantine church windows were glazed from an early period. 
Thus it is known that from the beginning, the windows of Hagia 
Sophia at Constantinople (begun 532) were filled with pierced, 
marble frames enclosing panes of glass, and it is possible that some 
of the glass still existing may be the original glazing. (See BvzAN- 
TINE ARCHITECTURE.) 

Islamic builders copied this Byzantine technique of inserted, 
small pieces of glass, in a masonry frame, and by substituting ce- 
ment for marble, obtained great freedom and richness in pattern 
design, so that with the use of different colours of glass in the 
small openings, brilliant effects were produced. In addition to the 
mosque windows which followed Byzantine prototypes, the Islamic 
builders of Egypt and Syria developed an extremely rich type of 
domestic window which was usually unglazed. This consisted of a 
projecting, bracketed, framework of wood with its sides entirely 
filled by intricate grillwork formed by carved, turned, wooden 
spindles. (See ISLAMIC ARCHITECTURE.) 

Medieval. It was probably also during the Byzantine period 
that windows covered by a complete arch superseded the segmental 
and square heads common in Roman work, and it is the arched win- 
dow that became the governing form throughout medieval Europe, 
atleast for masonry buildings. The history of the window in the 
domestic architecture of the early middle ages is difficult to trace. 
From existing reliefs, representing early Romanesque houses, it 
appears that semicircular, arched windows were the rule in ma- 
sonry town houses, and square-headed windows in timber-built 
country work. From an early period, however, the tendency ap- 
peared to use square-headed openings in masonry houses. Thus, in 
the hotel de ville at St. Antonin, France (12th century), the main 
hall is lighted by 12 little square-headed openings in groups of 
Íour, forming practically an open loggia. There are indications 
that these openings were closed by shutters. The rooms above, 
however, have semicircular windows in pairs. With the gradual 
introduction of the glazed sash in secular work, which apparently 
began during the 12th century, the tendency toward the use of 
rectangular openings was much increased, due to the ease with 
which sash could be framed in them. During the late 12th cen- 
tury, transitional forms were found; especially in south France, in 
which arch-headed openings were divided by a heavy frame mem- 
ber at the spring, so that at least the lower part of the window 


could have a rectangular sash, as in the 12th Century house 
Monpazier, illustrated by Viollet-le-Duc, Dictionnaire rais 1 
The 12th-century Jew's house in Lincoln, Eng., preserves traces of 
original arch-headed windows, which were later altered to qua : 
heads. From the middle of the 13th century on, the square hai. 
became almost universal, even in masonry buildings, al : 
traces of the arch tradition remained in the arch forms often carve 
upon the stone lintels. (See Romanesque ARCHITECTURE.) 
The desire for light and air increased continuously with the | 
growing cheapness of glass, but the necessity for small 
remained; the inevitable result was the development of the mj. 
lioned and transomed window, generally rectangular in shape in 
which the entire opening is subdivided into convenient sizes 
vertical bars known as mullions and horizontal bars know a 
transom bars. The climax of the development appears in France 
in such 15th-century work as the Cluny museum at Paris and the — 
house of Jacques Coeur at Bourges; in England, in countless Tudor 
and Jacobean houses. In some of these, as in Sutton place, Surrey 
(1525), the small, rectangular sections made by the mullions and 
transoms are decorated with cusped arches. The glazing of thee 
medieval, secular windows was probably originally done by assem- 
bling many small pieces of glass in a wooden framework or sash, 
There was a great use of roundels. Later, leading was introduced, 
although the whole leaded sash was set in a wooden frame, The 
leading was usually in panes, either rectangular, with the long 
dimension vertical, or in diamonds. Toward the end of the period, 
especially in England, metal sashes began to be introduced. 
The development of ecclesiastical windows was. quite differen, 
for two reasons: first, the necessity for large size, which rendered 
the arch head inevitable; and second, the development of stained 
glass (q.v.). The combination of these two elements, together 
with the general use of stone, vaulted forms, in church architec 
ture, led to, first, the grouping of several small windows in ont 
composition, as in much early English Gothic work, and later, 
during the early 13th century, the evolution of tracery (qx). The 
leaded glass in these windows was inserted in a groove cut in the 
inside edge of the jamb and held in place by iron bars or an i 
framework. A characteristic feature of almost all medieval Vi 
dows is the splaying of the jambs on the interior, so that 
opening on the inside face of the wall is much larger than 
on the outside. In'this manner the illumination was Wd 
and tlie large openings inside offered great opportunities for det 
rative richness. (See GOTHIC ARCHITECTURE.) 
Renaissance.—Early Renaissance palace windows in Italy shot 
many attempts at compromise between the arched and m! i 
windows of Gothic tradition and the classic feeling that the rect 
gular opening was more dignified. Thus most of the ag thier 
Florentine palaces had twin, arched windows under a single enc 
ing arch; in many cases the opening itself was square topp? 
the arches above mere panels. During the High Renaissance 
riod, the rectangular window was the most popular form. Tm 


frequently decorated with an architrave, and a Wee Dut 
ee sides. 
Josures wet 


ment. Pilasters and columns were often added at t. 
ing the baroque period these decorative window enc 
often elaborately scrolled and ornamented with fan ind 
touches, consoles, masks and human figures. Arche ally i 
appeared spasmodically throughout the Renaissance, usu 
churches or enclosed loggias. The general system © P gh 
Renaissance Italy was the use of wooden-hinged cy 
divided by small wooden bars known as muntins; the tenia 
continuous toward the use of larger and larger panes D fal wit f 
In the countries north of Italy, the persistence of medie for it 

dow forms into the Renaissance was marked. In Franch. uide | 
stance, debased Flamboyant tracery forms occurred in NI d 
well into the reign of Henry II (1547-59), as in the ks ji 
Notre Dame at Grand Andely, and mullioned and ini time t 
dows were a distinctive feature of the chateaus O 4 vind 
Francis I. Similarly in England, rectangular, mullione decori 
with hinged sashes and leaded glass, and occasional jate pull 
with cusped arches, were built particularly in the colle 

ings at Oxford and Cambridge, well into the 17th centum d w 

The later Renaissance in France produced and dev 
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piney OF (TOP RIGHT) THE ARCHAEOLOGICAL MUSEUM, IRAKLION, CRETE: 
URP, crop LEFT, sorrow RIGHT) wuitoi, (CENTRE) A. fF. KERSTING, 
ME RIGHT) ALINARI-—MANSELL, (BOTTOM LEFT) JEAN ROUBIER 


(Un lett) Trompe l'oeil window from the house of Jacques Coeur, at 
inten France; 15th century. (Top right) Terra-cotta plaques found 
Mien at Knossos, in Crete, showing domestic buildings with 
Ahate p (Centre) Mullioned and transomed. window with cusped 
Wii om Sutton Place, Surrey; 1525. (Centre right) Rectangular 
ove) Ihe High Renaissance period from the Palazzo Farnese, Rome, 
md indow gallery from the Romanesque hôtel de ville at St. 
Wii, France. (Right) Large casement windows, known as French 
"Wt, from the Place Vendôme, Paris 


ue of large casement window that has remained the accepted 
qm the continent of Europe ever since—popularly known as 
live]: Tench window, Tn this type the opening is high and obe 
tk frequently extending down to the floor and is Lapin 
subdivan large, hinged, wooden sashes, arranged to swing in, eac 
N ir m into three or more lights of comparatively large cud 
Safety n railing or stone balustrade is built on the outside - 
Un It is largely the use of such windows that has given t - 
Apart Us to the extensive use of balconies in modern continental 
Ment houses. In England the late Renaissance development 
tmined by the common use of the type of window known 
ilg e hung," which during the late 17th and 18th centuries 
iea e Superseded the swinging casement. In this the window is 
iii into two sashes, horizontally, the lower one on a dm 
Tsing inside the upper one. By lowering the upper asor 
itea of ma ower, any desired amount of ventilation up to se d 
double h; * entire opening can be produced. In the cruder x. s = 
OF sprin ung window, the sashes are supported in position Dy pee 
Versal E cams, or elbows. The more developed type, now U 
' "5 the sash hung on ropes or chains, which pass over 
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pulleys and are connected at the 
other end to counter weights con- 
cealed in the window frame or 
box. (T.F. H.) 

Modern.—The impact of in- 
dustry on many processes of con- 
temporary building has led to the 
use of metal frames for windows 
in most residential construction. 
These metal window frames are 
constructed of stock shapes that 
are either rolled (stainless or 
ordinary steel) or extruded (alu- 
minum and bronze). The win- 
dow itself has tended to become 
larger, often wall to wall and floor 
to ceiling, and frequently when 
the building is air-conditioned no 
longer has opening sash members. 
Shop windows and other similar 
large glass areas are, in fact, both 
wall and window, and to with- 
stand wind pressures must be of 
a prescribed thickness per square 
foot of exposed area. Vertical 
supporting members, called mul- 
lions, which transfer the wind 
forces to the structural frame, 
also vary in thickness and depth 
in accordance with the glass area 
they stiffen. The glass itself may 
also be designed to perform a spe- 
cific function such as ""Thermo- 
pane” (two panes of glass with a 
hermetically sealed dry air space 
between)—used to restrict the 
heat lost through a window, and 
“heat absorbent” green glass— 
used to restrict the passage of 
heat producing infrared rays of 
the sun. (See MODERN ARCHI- 
TECTURE.) (H. MN.) 

Oriental.—A great difference 
in window design between the 
orient and the west is due to the 
traditional lack of window glass 
in oriental countries. In China 
and Japan windows were usually 
covered with paper, cloth or shell. 
All of these required a large 
amount of subdivision of the win- 
dow area; shell, because of the 
small size of the elements, the other materials because of their 
fragility. Japanese windows are usually arranged to slide horizon- 
tally. Ordinarily the whole opening is of great width in relation 
to its height, and is subdivided into a number of small sashes, 
each sliding in a different plane, and all arranged so as to slide 
back into a pocket or case, bracketed out from the outside face 
of the wall. The patterns of Japanese window subdivisions are 
more limited than those of China and are universally based on 
the subtle relationships of rectangular shapes, with their long di- 
mensions horizontal. See CHINESE ARCHITECTURE; JAPANESE 
ARCHITECTURE; INDIAN ARCHITECTURE; see also references under 
“Window” in the Index. (T. F. H.) 

WINDPIPE (Tracuea), the tube that carries air between the 
throat and lungs. It lies partly in the neck and partly in the chest. 
See RESPIRATORY SYSTEM. ANATOMY OF. 

WIND RIVER RANGE in west-central Wyoming is one of 
the highest ranges of the central Rockies. The 100-mi. (160 
km.) northwest-southeast axis of the range is located on the water 
divide between the Gulf of Mexico and the Pacific, The elongated 
ge lifts 4,000 to 5,000 ft. (1,200 to 1,500 m.) above the sur- 


uijiji 


ran; 


574 


rounding Wyoming Basin; it contains the highest point in Wyom- 
ing, Gannett Peak (13,785 ft. [4,202 m.] above sea level). The 
huge anticlinal fold exposes Precambrian rocks along the axis 
with younger upturned sedimentary rocks on the flanks. At the 
southern end of the range is historic South Pass. (H. B. Ha.) 

WINDSOR, a city and port of entry in Essex County, Ontario, 
Can., on the left bank of the Detroit River opposite Detroit, Mich., 
U.S., and 230 mi. (370 km.) SW of Toronto. Pop. (1961) 176,- 
519. In 1701 the French founded a fort at Detroit and soon set- 
tlement spread to the Canadian side of the river. The survey pat- 
tern was French Canadian: long, narrow farms, stretching back 
from the river banks. In 1748 Jesuits established a mission for 
the Huron Indians. The French settlers remained after the fort 
became British in 1763; in the latter part of the 20th century 

. about 20% of the population was of French origin. The hamlet 
was known as “the Ferry"; during the War of 1812 it was occu- 
pied by U.S. forces. Later it was called Richmond and after 
1836, Windsor (for Windsor, Eng.). Because of its strategic 
location opposite the heart of Detroit, Windsor became an im- 
portant railway terminal: U.S. railroads used the short cut through 
southern Ontario between Buffalo, N.Y., and Detroit. Windsor was 
incorporated as a village in 1854, as a town in 1858, and as a city 
in 1892, At the close of the 19th century, when tariff agreements 
gave Canada preferential treatment in British markets, it became 
an attractive site for U.S. branch plants. Between 1908 and 1928 
the population of Windsor and adjacent towns grew from 20,760 to 
105,200; this rapid growth was caused largely by the expanding 
automotive industry. In 1935 East Windsor, Walkerville, and 
Sandwich were amalgamated with Windsor into the city of Wind- 
sor. In the 1950s Windsor embarked upon extensive redevelop- 
ment of the river front: the program included a park with the 
Hiram Walker Museum nearby, a civic auditorium and convention 
hall, and a new city hall. The city is governed by a mayor, ten 
aldermen, and a city manager. Windsor is the commercial centre 
for a rich farming area producing fruits, vegetables, corn, soy- 
beans, grain, tobacco, and potatoes, The chief industries are trans- 
portation equipment, medicinal and pharmaceutical preparations, 
industrial machinery and other iron and steel products. Large salt 
deposits sustain important salt and chemical works. Railroads 
connect Windsor with the United States by means of a tunnel and 
large car ferries; vehicular traffic uses the Ambassador Bridge, 
with a suspension span of 1,850 ft. (564 m.), and also a tunnel of 
5.160 ft. (1,574 m.). South of the city there is a modern airport. 
Windsor is the site of the University of Windsor (1857) and the 
Western Ontario Institute of Technology (1958). (Js. S.) 

WINDSOR, DUKE OF: see Epnwanp VIII. 

WINDSOR, HOUSE OF, the name from 1917 of the British 
royal family. During World War I, by a proclamation dated July 
17, 1917, King George V, in fact a member of the House of Saxe- 
Coburg-Gotha (Wettin), declared that all descendants of Queen 
Victoria in the male line, who were also British subjects, would 
adopt the surname “of Windsor.” Queen Elizabeth II, whose 
children would normally have borne their father's adopted sur- 
name Mountbatten, soon after her accession (1952) declared that 
the issue of her marriage in the male line would, nevertheless, 
bear the surname Windsor. This decision was modified (Feb. 8, 
1960) to the effect that issue other than those styled prince/ 
princess and royal highness (see PRINCE) should bear the name 
Mountbatten-Windsor. : 

WINDSOR CASTLE, one of the English royal residences, 
lies at the northeastern edge of the town of New Windsor (g.v.) 
in Berkshire on a slight but commanding eminence made by 
the projection of the underlying chalk through the clays and 
gravels which cover the rest of the district. It comprises two 
courts, known as the upper and lower wards, separated by the 
massive round tower in the middle ward (on an artificial mound) 
which is conspicuous from far over the flat land surrounding it. 

The site of the castle, an irregular parallelogram, occupies 13 
acres, On the west the walls enclosing the lower ward with the 
Curfew, Garter and Salisbury towers overlook Thames street, 
from which the “hundred steps" give access to the ward on the 
north, with Henry VIII's gateway opening from Castle hill on the 
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south. This ward contains St. George's chapel in the centre, wj 

the Albert Memorial chapel on the east and the Horseshoe cj p 
on the west, To the north are the deanery and the canons E 
dences and to the south the guardroom and the houses Ga 
military knights. On the flag turret of the round tower the toy] 
standard or Union Jack is hoisted according to the Sovereign’ 
presence or absence. The buildings in the upper ward, east of the 
form three sides of the quadrangle. The state apartments are tt 
the north, the private apartments on the east and the visitor 
apartments on the south. 


Along the north side of the castle extends the North terrace | 


commanding, from its position above a steep slope, splendid view 
across the river to Eton on the Buckinghamshire side, and fat 
over the valley. The East terrace continuing the North overlooks 
the gardens in front of the private apartments, and the South te. 
race continues farther, as far as George IV's gateway. The Hom 
park lies adjacent to the castle, on the south, east and north, The 
Great park extends south of Windsor, where the land, rising gently, 
is magnificently timbered with the remnants of the old royal forest, 

In Saxon times a royal residence of some importance existed at 
Windsor, a few miles from the site of the present castle, This 
latter site, a chalk hill overlooking the river, formed almost à 
natural fortress within a day's march of London and was convenient 
for hunting in Windsor forest. Attracted by it, William the Con 
queror obtained the land by exchange from Westminster abbey to 
which Edward the Confessor had given it. On the highest point f 
the escarpment he constructed a mound, upon which he built sone 
form of wooden stockade about 1070. This structure was replated 
by Henry II in 1180 with the stone "Round tower," the walls of 
which were heightened by George IV, in whose reign the fig 
turret was added. Henry Il also added the outer walls of the 


jed by li 


castle to the north, east and south. His work was finish 


grandson Henry III, who completed the western end of the lover | 


ward on the same plan as that of his grandfather. The interestiy 
difference is that by that time the towers had assumed the D shape 
which the advance of military architecture had substituted lor 
the square towers customary before the third crusade, lil 
else of Henry III's work inside the castle remains, but a porti 
is preserved at the east end of St. George's chapel behind the alit 
and in the south wall of the beautiful little dean's cloister, forming 
the north wall of the Albert Memorial chapel, which stands onthe 
site of the royal chapel built by Henry III. It was this di 
chapel which Edward III made the centre of the newly form 
Order of the Garter in 1348. The order included a dean, b 
minor canons, choristers and the Poor Knights, known after I 
as the Military Knights of Windsor, who live in the lower watt’! 
posite the south side of the chapel. The deanery, adioa É 
dean’s cloister, is dated 1500, but the chapter library aW y 
shoe cloisters, to the west of St. George's chapel, are ear T "m 
latter were restored by Sir George Gilbert Scott in 1870, anc 
in 1953 by Lord Mottistone. f m 
Edward III was also responsible for the conversion to res wl 
tial apartments of the fortresslike buildings in the upper 
It is evident that by this time the chief purpose of eee 
as a fortress was subordinated to the need for comto a » 
royal quarters, and indeed the castle was only tWke 4, 
throughout its history. In connection with these extensive 
Edward III employed William of Wykeham, founder of pm Wir 
and of New college, Oxford, as his clerk of works. E ‘alld 
chester tower, to the northeast of the deanery, an pe 
Norman gate, dividing the upper ward from the rest “i Cont 
and protecting the keep, date from his reign. The poe 
figured as clerk of works in the following reign. ward mi 
The rebuilding of the royal apartments in the upper wood I 
the continuation of the North terrace (built first 1n M 
Henry VIII and later reconstructed in stone by Elizabeth acti 
the upper ward on the east and south were among r^ aure! | 
ments of Charles II's reign. His equestrian statue 15$ ^ i, W 
the quadrangle. The state apartments include St- Geor 
the audience and presence chambers and the grand Bes 1 
adorned with Gobelin tapestries, and the guardroom E ovjes" 
All these rooms also contain splendid pictures and other 


t most notable in this connection are the picture gallery, 

‘Rubens room and the magnificent Van Dyck room. Three of 
i tain their original ceilings by Antonio Verrio and there 
beautiful carving by Grinling Gibbons, In the royal library 
ous collection of drawings by old masters, including im- 
examples of Leonardo da Vinci, Michelangelo and Raphael. 
also is a magnificent series of Holbein (the Younger) por- 
drawings representing the chief personages of the court of 
ry VIII, But the greatest restoration was carried out by 
y IV, the work being under the supervision of Sir Jeffry 
| ded his work has been criticized, but there is no doubt that 


formed the castle into a comfortable sovereign's residence. 
George's Chapel.— This was designed to be the chapel of the 
f the Garter and was begun by Edward IV. It is one of the 
examples of Perpendicular architecture in England. The 
chapel was built in two stages, the choir and its aisles being com- 
L dis roofed by 1483, the nave by 1496, but the stone vault- 

dm V Wi he d cracks eppeared in the 

in ir Christopher Wren was invited to make a 
But little was done until Sir Harold Brakspear under- 
took a complete restoration between 1921 and 1930 when the whole 
Tof was removed, repaired, cleaned and reassembled. Above the 
dark oak stalls hang the insignia of the Knights of the Garter, 
their swords, helmets and banners: to the backs of the stalls are 
(0 cr epi aues Eure a pae 
[ medieval times. e large west window with its 
ao ES glass mo the painted roof bosses are among 

r remarkable features of the chapel. 

The chapel ranks next to Westminster abbey as a royal mauso- 
leum, and it became customary for royal funerals to take place 
there, Edward IV and his predecessor Henry VI, whose bones 
were removed from Chertsey, are buried here. The former's tomb 
isenclosed by the most remarkable piece of ironwork of its type 
in England, wrought in 1483 by John Tresilian. In the middle of 
e p floor a vault contains the bodies of Henry VIII and his 
ae E Jane Seymour, and of Charles I, who was once a pris- 
is 4i e castle walls. Edward VII and Queen Alexandra are 
ae on the right-hand side of the high altar, their effigies being 

work of Sir Bertram Mackennal. Those of George V and 
Quen Mary, by Sir William Reid Dick, are to be seen in the nave. 
I (— meme — chapel, to the = of > 
pns esigned by Henry VII as a royal mauso! eum an 
(TOREM m ets: canis Wolsey as a place sre own 

g as restored by Queen Victoria in memory of Prince 
aet whose cenotaph stands before the altar. In the crypt be- 

a pu grid George III and members of his family, includ- 

ge and William IV. 

2 Parks.— South of the castle, beside the Home park, is the 
Mews. Within the bounds of the park are Frogmore, in the 
n. "v which stands the mausoleum of Queen Victoria and 
tree marke rt, and the home farm and kitchen gardens. An oak 
bythe tks the supposed site of Herne’s oak, said to be haunted 
ere of Herne the Hunter, a keeper who figures in Shake- 
Castle ee Wives of Windsor and in Ainsworth’s Windsor 
Park, x € Long walk, a three-mile avenue leading into the Great 
MR pected by Charles II in 1685; it consisted of 1,650 
Trad A ese became dangerously large and were cut down and 
other Y young plane trees and horse chestnuts in 1945. An- 
Among € straight avenue is Queen Anne’s ride, planted in 1707. 
ocea alae buildings within the Great park is Royal lodge, 
ET Vourite residence of George IV, but after 1932 remodeled 
| Mu pate residence of the royal family. At the southern 
EOM TY of the park is a beautiful artificial lake, covering about 
| creation called Virginia water. The park was embellished by the 
E n of the Savill Gardens named after Sir Eric Savill and 

sted to the public in 1934. 

(igg OGRAPEY.—R, R. Tighe and J. E. Davis, Annals of Windsor 


PE Sir W. H. St. John Hope, Windsor Castle: an Architectural 
J pe, 


j 079, 3 vol. (1913) ; Sir Owen Morshead, Windsor Castle (1951). 
(J.F. Br.) 


3 
w NDTHORST, LUDWIG (1812-1891), the most promi- 
tman Roman Catholic political leader of the 19th century, 
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was born at Kaldenhof, a country house near Osnabriick, on 
Jan. 17, 1812, and studied law at Göttingen and Heidelberg. In 
1836 he settled as an advocate at Osnabrück. He became a mem- 
ber of the diet of Hanover in 1849 and was serving as minister 
of justice of that kingdom (to which he remained sentimentally 
attached for the rest of his life) at the time of its annexation by 
Prussia in 1866. Elected first to the North-German, then to the 
German Reichstag, and to the Prussian diet, he was one of the 
founders of the Centre Party, soon becoming its uncontested 
leader, The party derived great strength from its struggle against 
the Kulturkampf, Bismarck’s attempt to separate German Catho- 
lics from Rome (see GERMANY: History: The German Empire: 
Bismarck's Liberal Period and the Kulturkampf). In the parlia- 
mentary fight against the Kulturkampf measures, Windthorst fre- 
quently crossed swords with Bismarck, proving a brilliant parlia- 
mentary debater and providing the cartoonists with an intriguing 
contrast between his dwarfish figure (which earned him the nick- 
name die kleine Exzellenz) and the giant features of the "iron 
chancellor." 

Windthorst cooperated with Bismarck, however, on political 
matters, supporting the turn to a protective tariff in 1879 and to 
social legislation afterward. The votes of the Centre Party were 
at times crucial for Bismarck's majority, which was one of the 
reasons why he finally agreed to rescind most of the Kulturkampf 
laws. In this process he attempted unsuccessfully to undermine 
the position of Windthorst and the Centre Party through direct 
negotiations with Pope Leo XIII. By 1890 most of the anti- 
Catholic laws had been repealed. In March of that year Windt- 
horst had an interview with the emperor William II which played 
a part in Bismarck's dismissal, though Windthorst denied any such 
intention. He died in Berlin on March 14, 1891. 

Windthorst was undoubtedly one of the greatest of German 
parliamentary leaders; no one equaled him in his readiness as a 
debater. It was his misfortune that nearly all his life was spent 
in opposition, and he had no opportunity of showing his abilities 
as an administrator. 

See Ausgewühlte Reden von Windthorst ("Selected Speeches by 
Windthorst”), 3 vol, 2nd ed. (1903) ; Martin Spahn, in Catholic En- 
cyclopedia, vol. xv (1913); J. N. Knopp, Ludwig Windthorst: ein 
Lebensbild (1898). (F. A. Hs.) 

WIND TUNNEL, a device for producing a carefully con- 
trolled stream of air in order to study its effects on scale models 
of airplanes, missiles, and space vehicles, or their component parts, 
or on any other such objects that involve movement through air. 
The wind tunnel has played a major role throughout the history of 
aviation, It has helped man to a better understanding of the 
mechanism of flight and provided experimental data essential to 
the successful development of every new flight vehicle, 

The effectiveness of the wind tunnel as a test device is based 
on the similarity between the forces and pressures developed on 
an object moving through still air and those developed on an 
object held stationary in moving air. Thus, in the wind tunnel, 
a stationary model is suspended in a stream of air of known veloc- 
ity, pressure, and temperature such that an accurate determination ` 
may be made of the pressures and forces acting on the model. 
The need for a carefully controlled airstream and for suitable 
devices for both supporting the model and measuring its reactions 
under different test conditions constitute the basis for design, con- 
struction, and operation of most wind tunnels. 

Types of Wind Tunnels.—Wind tunnels are classified accord- 
ing to their speed range, specialized testing capabilities, and gen- 
eral design. Low-speed tunnels include performance to several 
hundred miles per hour. Subsonic or high-speed tunnels cover 
speeds just short of the velocity of sound (about 760 mph at sea 
level). Transonic tunnels, as the name implies, bridge the gap 
across the speed of sound. Supersonic tunnels range to about five 
times the speed of sound, and even higher speeds are achieved 
in hypersonic tunnels. Regardless of their speed ranges, all wind 
tunnels fall into three distinct classes: continuous, intermittent, 
or impulse. These classes indicate the length of time air can be 
made to flow through the test section. Thus, a continuous-flow 
tunnel operates on a continuous basis; an intermittent tunnel for 
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a matter of seconds or minutes; and an impulse tunnel for ex- 
tremely short periods of time, generally for no more than a few 
thousandths of a second. 

In its simplest form, the wind tunnel consists of a straight, 
open-ended duct of varying cross-sectional area through which 
air is drawn by a fan. The duct is large at its entrance but re- 
duces abruptly to a much smaller area at the beginning of the 
model test section, Beyond the test section, the duct expands 
gradually to a large size. The fan is often located just past the 
expanding portion of the duct. 

The air travels slowly through the large part of the duct ahead 
of the test section. As it moves into the contracted area or nozzle, 
it speeds up rapidly and then remains at a high speed throughout 
the entire length of the test section. Once past the test section, 
it is brought back to a low velocity in the expanding region, or 
diffuser. It then continues on through the fan and out the duct 
exit. This open-ended model is known as an open-circuit tunnel, 
for the air which is drawn through the system has no passage to 
guide it back to the inlet. Very little control can be maintained 
over the pressure, temperature, and humidity of the air since the 
ends of the tunnel circuit are open to the atmosphere. 

. The disadvantages of the open circuit are largely overcome by 
connecting the inlet and outlet with a return passage. The sys- 
tem is then classed as a closed-circuit tunnel, the most common 
of all wind-tunnel designs. A typical closed-circuit wind tunnel 
is outlined in fig. 1. The return passage permits the same air to 
be circulated continuously around the tunnel, making it relatively 
easy to control the conditions of the air. The closed-circuit tun- 
nel has a further advantage in that the pressure in the tunnel can 
be varied to produce different levels of air density. 

The tunnel shell is usually circular, although rectangular and 
square shapes have been incorporated in some low-speed at- 
mospheric-pressure tunnels. The majority of the variable- 
pressure tunnels have circular shells to carry the high loads imposed 
on the structure. Test-section shapes are somewhat arbitrary, 
although the selection often depends upon the special test require- 
ments of the tunnel. These shapes may be square, circular, oval, 
rectangular, or rectangular with beveled corners. 

The air velocity in the tunnel is controlled either by changing 
the rotating speed of the fans or by adjusting the angle at which 
the individual fan blades are set relative to the rotating axis of the 
fans. Fan-system designs vary from simple, two-bladed propellers 
for small, low-speed tunnels to multibladed devices requiring 
thousands of horsepower and moving large quantities of air 
through the 10- to 20-ft.-wide test sections of high-speed high- 
pressure wind tunnels. Reliability and operating ease make the 
electric motor a usual choice for fan-drive systems. 

The energy which the wind-tunnel fans impart to the airstream 
causes a rise in air temperature. In tunnels of low power, the 
heating of the air is not severe enough to require special cooling. 
However, to remove excess heat from tunnels in which the energy 
input is numbered in thousands of horsepower, cold water is 
pumped through cooling radiators (not unlike automobile radi- 
ators) which span the low-speed section, 

Tunnels in the intermittent class do not use fans to move the 
air, but instead rely on the energy of air stored at high pressures. 


CONTRACTION 
OR NOZZLE 


DIRECTION OF AIRFLOW—— “dy 
d aA 


TEST SECTION DIFFUSER 
FIG. 1.—GENERAL ARRANGEMENT OF A CLOSED-CIRCUIT WIND TUNNEL 
Alr flows slowly through the low-speed sections, speeds up in the test section 
and slows down again in the diffuser. Fans provide power to move air through 
the tunnel, and turning vanes guide the air smoothly around sharp corners. 
Measurements are made on the model supported in the test section 


WIND TUNNEL 


BY COURTESY OF CORNELL AERONAUTICAL LABORATORY, INC. 


FIG. 2.—AIRPLANE MODEL INSTALLED IN A 12-FT.-WIDE TEST SECTION OF A 
HIGH-SPEED WIND TUNNEL, AS SEEN FROM THE DIFFUSER LOOKING UP. 
STREAM INTO THE TEST SECTION 


In one common configuration, a large volume of air is confined 
at high pressure in a tank connected to the entrance of the nox 
zle. Upon opening a valve between the nozzle and tank, air fow 
out of the tank and through the nozzle, where it is accelerated to 
the correct test velocity; it then flows into the test section and 
finally down the diffuser. Because of the manner in which these 
tunnels operate, they are known as blowdown tunnels. Ina second 
arrangement of the intermittent tunnel, airflow is induced bya 
large vacuum tank connected to the diffuser outlet. Such tunnels 
as these must be operated at quite low pressures because the at 
entering the nozzle is never above atmospheric pressure. 

A third version of the intermittent tunnel combines both tht 
pressure reservoir at the nozzle inlet and the vacuum tank at the 
diffuser outlet, permitting a wide range of operating pressures at 
many different test velocities. i 

Extremely high pressures and temperatures are requited for 
duplication of flight conditions at hypersonic speeds. Power 
requirements are so great as to make the more conventional meani 
of producing airflow uneconomical or, in most cases, impossible 
To properly duplicate temperatures of flight at speeds of 10,000 
mph and more, the test air in an intermittent tunnel must fis 
be heated to temperatures well above the melting point 0 
ordinary structural materials. Impulse tunnels resolve this a 
perature problem by operating for such short periods that j 
equipment has insufficient time to heat up to dangerous lev ; 
Two fundamentally different methods are used to produce B 
sonic flow in impulse tunnels. In one system, called the i. 
discharge tunnel, the test air is heated and compressed by m df 
charge of a high-intensity electric arc located in the air md 
Upon discharge of the arc, a diaphragm separating the n " 
from the nozzle ruptures, allowing the processed air to ae 
through the nozzle into the test section, The entire operai 
lasts only a fraction of a second. seturbant 

A second technique is to drive a strong pressure dis "T 
(shock wave) through the test air, heating and compres à 
in much the same mahner as would be achieved by "5d" 
air into a cylinder with a piston. Tunnels of this type are 
as hypersonic shock tunnels and have the characteristic d 
a large gun barrel attached to the upstream end of the Wi 
test section, The barrel is separated into two regions by p tub 
metal diaphragm. The section nearest the nozzle, the driven es 
contains the test air, The other section, the driver, con! d 
light gas such as helium or hydrogen at very high pe jd 
in combustion drivers, a mixture of hydrogen and Oxy BE cu 
is burned to produce high pressures and temperatures. 
gas sends a strong shock wave down the driven tub 
diaphragm is ruptured, rapidly heating and compres 
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FIG. 3.— EXTERIOR VIEW OF 7 X 10-FT. SUBSONIC WIND TUNNEL 


Thisair then expands through the nozzle. Flow is maintained for 
several thousandths of a second. 

In one variation of the shock tunnel, the driver gas acts upon 
" piston, sending it down the driven tube to heat and compress 

e air. 

Construction.—Many different materials and methods are 
employed in wind-tunnel construction. The shells or ducts of low- 
speed tunnels which operate at or near atmospheric pressure are 
often made of wood. Concrete shells have been used successfully 
on very large, low-speed atmospheric tunnels where wood is im- 
practical and steel too costly. Welded steel construction is neces- 
sry in tunnels designed for high pressures. Regardless of the 
type of structure, however, the interior surface of the tunnel shell 
must be quite smooth, particularly in the test section where any 
Toughness on the walls would disturb the airflow. The steel test- 
section walls of tunnels which operate at many thousands of miles 
per hour are ground and polished to a mirror finish. 

Operation.—Since the primary objective of the typical wind- 
lumel test is to measure the reactions imposed upon the model 
by the moving air under conditions which most closely duplicate 
those of actual flight, the basic operating principles and pro- 
cedures of the tunnel include accurate control of the airstream, 
Proper positioning of the model relative to the airstream, and 

measurement of the forces and pressures on the model itself. 
^ From the velocity, pressure, and temperature of the air, the 
iid can determine the test Reynolds number, the criterion 
EM of flow between the tunnel and flight. Reynolds 
ppl the product of the air velocity, air density, and a char- 

ae length of the model (usually the wing chord), divided 
eric viscosity. If the test Reynolds number is equal to the 
tie, ds number of the full-scale airplane in flight, then the 
ij th of the flow over the model, and consequently, the reactions 
* air on the model will correctly represent full-scale values. 
wid oes acting upon the model and the moments or torques 
is cent lese forces produce about a point in the model (usually 
"dn Té of gravity) are measured by the weighing system or 
ie upon which the model is supported in the tunnel. The 
ing pnl 9f the model under such conditions as diving, climb- 
lie model es or rolling can be examined in the tunnel by moving 
s GE about its supporting structure and recording the strc 
trample me on the model at each different position. Thus, for 
with ite 9 determine how the lifting force on a wing will on 
ive ecd of attack (angle between the wing chord and us 
oper ain? the engineer need only set the wind tunnel at es 
às mo Ir velocity and measure the lift on the wing each time he 
‘Sona to a different angle of attack. ara sr, 
€ soluti Uses.— The wind tunnel finds broad Ro. um in 
fun Hia of many aerodynamic problems. These range trom 
Airplane zal Work on the flow about bodies to routine tests on new 
uc missile, and space vehicle designs. TE 
Study of a the basic research on flow about bodies involves a 
lo the b d boundary layer, the slow-moving layer of air adjacent 
ody surface, Notable contributions to a better under- 
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standing of boundary-layer flow 
and its influence upon the aero- 
dynamic behaviour of the air- 
plane have come from wind- 
tunnel experiments. 

The ability of the wind tunnel 
to simulate conditions of very 
high-speed flight has enabled thé 
engineer to examine a broad 
range of problems associated 
with travel in and out of the 
earth's atmosphere, 

The evaluation of new airplane 
designs involves nearly every use- 
ful application of the wind tun- 
nel. Selection of wing and body 
shapes; location of the wings and 
tails on the body; orientation of 
the tail surfaces, and control ef- 
fectiveness of ailerons, rudders, elevators, flaps, and dive brakes 
are some of the design problems that receive thorough attention 
in the wind tunnel. 

In the structural design of flight vehicles, it is extremely im- 
portant that the engineer not only know what total loads will 
be imposed upon the vehicle but also how these loads are dis- 
tributed over the various surfaces. Here the wind tunnel plays 
an important role. Measurements of the air pressure at many 
points on the model yield information about the way in which the 
total load is spread over the surface, These same pressure data, 
when reduced to velocity measurements, are very useful in study- 
ing the flow over the components of the vehicle. 

The success of the wind tunnel as a research tool has not been 
restricted to aeronautics. Aerodynamic studies on automobiles, 
boats, and trains, as well as on the effects of wind pressure on 
buildings and bridges, attest to the wind tunnel's versatility in 
scientific research. 

BisLrocRAPRY.—Alan Pope and Kenneth L. Goin, High Speed Wind 
Tunnel Testing (1965); Alan Pope, Wind-Tunnel Testing, 2nd ed. 
(1954); R. C. Pankhurst and D. W. Holder, Wind-Tunnel Technique 
(1952). (R. S. K) 

WINDWARD ISLANDS, a group of islands in the West 
Indies belonging to the Lesser Antilles and lying between latitudes 
12? and 15? N and longitudes 60° and 62° W, They include, 
from north to south, the French département of Martinique (q.v.), 
the British colonies of St. Lucia, St. Vincent, and Grenada (qq.v.), 
and, between St. Vincent and Grenada, the chain of small islands 
known as the Grenadines (see GRENADINE ISLANDS). (R. To.) 

WINE is the fermented juice of the grape (q.v.). Of the grape 
genus, Vitis, one species, V. vinifera, is used almost exclusively, the 
exception to this being the use of species native to North America 
in the eastern U.S. From V. vinifera comes the enormous variety 
of grape types used in making wine. The culture of wine is known 
from the earliest records of man and has developed a multitude of 
tastes, all distinct to the palate. 

Wine is known by the name of the region or even more specific 
locale where it is produced; for the diversity of wine results from 
the unique character given wine by the climate, soil, and topog- 
raphy of particular vineyard areas and by the techniques peculiar 
to individual vintners or to their communities. A vine producing 
a certain wine type in one region will, if planted elsewhere, give 
wine of a quite different nature. 

After a consideration of the classification of wines, grape varie- 
ties, the terminology of wine tasting, the relations of wines and 
foods, and defects of wine, this article is concerned with the 
history of wine, classification of wines by region in Europe and 
in the world, special types of wine, and the chemistry and making 
of wine. 

Classification.—Place of origin is not sufficient to classify ` 
wines. A primary classification is that of (1) still or natural 
wines, called also beverage or table wines; (2) fortified wines; 
and (3) sparkling wines. This classification depends on the tech- 
nique of production, called vinification. Table wines are made 


(TOP, CENTRE RIGHT) BY COURTESY OF THE CHAMPAGNE PRODUCERS OF FRANCE; (CENTRE LE 
ROSA HARVAN; (BOTTOM) FRENCH GOVERNMENT TOURIST OFFICE 


(Top) Filling a wine press with Pinot Noir grapes, Champagne, France, 


left) Leveling pulp after pressing grapes: the best 
Ing of a blend. 
It is tested for sugar and acid content. 


later removed, and the bottle recorked. 
Pizay, Rhóne Valley, France 


from juice pressed from the grape, called must, which is allowed 
to ferment naturally, perhaps only with the addition of controlled 
amounts of a yeast, sugar, or a very small amount of sulfur. Forti- 
fied wines receive a dosage of alcohol, usually a grape brandy, at 
some time during their vinification; controlled interferences with 


CENTRE) "HOLIDAY" MAGAZINE, 


(Centre 


ne comes from the first press- 
(Centre) After the grape juice is placed in casks for fermentation, 
(Centre right) Making remuag: 
wine is turned and tilted to collect impurities on bottom of corks. 


bottled 
These are 


(Bottom) Wine cellar of the Cháteau de 


reserved for the particular wines of the rei 
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natural fermentation typi 
production of and Character, 
fortified wines as vernon 
sherry, Marsala, Madeira ofp 
The alcoholic content of fot 
wines is high, from 16 to ae 
by volume. Natural wines rang 
from 10 to 15%, for ferment. 
tion stops when alcohol concen. 
tration is higher. Sparkling 
wines, the type exemplified by 
champagne, go through a double 
fermentation, the second fermen. 
tation taking place in the bottle, 
Some natural wines have a slight 
effervescence, called pétillement, 
but this effervescence is slight and 
is not the result of interference 
with the fermentation process, 
Wine is also cla: 

as red, white 

portance, rosé, or pink. Rd 
made from black grapes 
only. The colour comes from the 
skins; the must is left in contat 
with them until a desired quality 
is attained. White wines may t 
made from either grapes of greet: 
ish colour or from black grapes; 
if white wines are made from 
black grapes, the must is stp 
rated immediately from the skits 
White wines are greenish or yt 
olours being som 


fY the 


wine is 


lowish, these 


times quite pronounced. Rot 


le by leaving the skins it 
contact with the must for asho 
time . 
Wines are further distinguish 
as either sweet or dry (sour wiit 
being bad wine) according 1 
taste, which may vary due n 
other elements in a wine; wie 
are sometimes said to have a di 
finish, meaning that the aftertastt 
removes the effect of sweelntss 
Grape Varieties —The oe 
cise variety of grape determin 
í quality of winti 
er, the p oduction Wt 
ariety varies greatly Ji 
soil and climate. A high vA 
yield in one soil, or à yield 
certain character, may nol és 
in another; hence the signif 
of a wine named by the gn. 
riety is not a criterion unless 
locale is specified. 
Restriction © 
ture.—Though the nam 
pagne, sherry, and port an il 
of some other wines ar ec 
used as generic terms Ut ge 
types of wine resembling oy T 
nals whose names they ie 
propriated, many author! it 


0 
such names § 
sist that su + dicated, 


howe 
grape 


Nomen 
es h 


there their use is protected by law, protection bein 
idea that a wine is defined by method of making, soil, 


variety of grape, whereby it earns its proprietary 


tion d'Origine). 


name 


Wine Tasting.—Wine tasting is an old and honoured profes- 
and has developed a vocabulary to describe the effects of wine 
experienced in drinking. This vocabulary is quite diversi- 
seemingly imprecise, yet meaningful. The term body de- 
scribes the impression of substance in wine, a full-bodied wine 
— Wing more of this impression than a light-bodied wine. The term 
ce describes the relation of such elements as alcoholic content. 
flavour, and body. Balance is an essential; but a light- or heavy- 
poded wine has its proper place, and thus both may be esteemed. 
Flavours are spoken of as rich, round; wines as robust or thin. 
Bouquet, or scent, colour, and taste are criteria of evaluation. 
_ Gastronomy.— Wine types correspond with specific foods; thus 
[4 o E n iE peus curd of gastronomic art. 
tein this matter has remained fairly stable, in spite of varia- 
tions to suit individual preferences. Fortified wines pa not served 
with main dishes; such wines are apéritifs, served before or at the 
ing of a meal, or dessert wines. Typical apéritifs are dry 
sherry or dry Madeira, and vermouth, either dry or sweet; these 
should be served chilled. Among dessert wines are the sweeter 
sherries, Madeira, port, and Marsala, A dryish champagne may be 
served throughout the meal; other sparkling wines are generally 
too sweet, Of table wines the following combinations are usual: 
dry wines or rosé with appetizers, hors d'oeuvre; dry whites with 
cay D cm with shellfish, fish, light fowl; light reds with 
B white or rosé with pork or veal; lighter reds with 
toasts; rosé with ham; heavy red wines with heavy-flavoured 
psg or E most wines with cheese; sweet whites, as Sau- 
eres, with desserts. 

White and rosé wines are served chilled; reds at room tempera- 
ture, Ice should not be put in glasses, as it dilutes the wine, en- 
feebling its character. Red wines should not be suddenly warmed; 
the practice is to withdraw the cork an hour or so before serving, 
thus allowing the bouquet to volatilize. Various shapes of glasses 
ate conventional; they should be colourless, in order for the wine 
E and with a cup that narrows toward the top so as to 

ouquet. 
Defects of Wine.—Acidity caused by immaturity is recogniz- 
able by a taste of tartar; this defect may be remedied by further 
aging. Acidity caused by bad vinification is recognizable by a 
Vinegar taste and cannot be remedied. A wine aged past its prime 
Ws E 2 epos bya — in wm and cia 

a g flavour appears for a period in red wines 
Mainly, shortly after bottling; this is called bottle sickness and will 
3 ea within a few weeks or months. A mildewy taste, called 
corked, is caused by a bad cork and is irremediable. 

; ory.—Wine had a history by the time the Old Testament 
|. ip in Genesi opio it is petit m ne niente 

s was dark and usually drunk with water (to drink 1t un- 
sae riotous) ; a four-year-old wine was venerable, as Theoc- 

tifies. It was kept in casks, goatskins, or earthenware am- 
Workin, and stoppered with oil or a greasy rag; effectively, air was 
g on it all the time, There was little change in Roman 

YS though With greater wealth there came an approach to con- 

ne hip. Horace shows us that Falernian wine was famous, 

RR vintage year (42 B.C., consule Planco, the consulate of L. 
thai Plancus) is known, But the full maturing of wine was 
"Ibossible until the bottle and the cork were generally used. Wine 

? m commonly reaches its maturity in about three years; 
ere ind Ee it may not improve and may deteriorate. Hocks 
ith E kept in cask for as long as 20 years until the end of the 
een abando. and considered to improve; but the habit has long 
ler for E and what virtues connoisseurs found in it is a mat- 

7 ation, 
f ae the Dark Ages, the production and quality of wine, so 
R ae be ascertained, fell steadily from classical days. The 
in Neth ad planted vines wherever the climate would tolerate it, 
Their ca ica, Spain, Gaul, Britain, and Iliyria in particular: 
the vation continued for local consumption, and because of 
Yards 9f wine for the communion service the care of the vine- 
ines Particularly an ecclesiastical preoccupation. The re- 
from "Ace of good wines and famous vineyards invariably resulted 
the efforts of monks or of monarchs distinguished by their 
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yoon to the church. Much of the wine thus locally made was 
or ad quality and in areas now found to be too northerly; the 
vin de Suresnes outside Paris became a byword for thinness. Wine 
was made at Glastonbury and elsewhere in England, and until late 
in the 19th century there was even some Welsh sparkling wine 
from near Cardiff. 

The planting of vines in some of the most famous Rhenish and 
Burgundian vineyards is traditionally ascribed to Charlemagne, but 
it was not until the 12th century that the great winegrowing areas 
were planted and found a larger market. Due to the limits of me- 
dieval transport vineyards had to be by riversides; and the most 
famous wines came from the Rhine, the Garonne, and the Loire, of 
which the last was the least important. Gascony wine came either 
from St. Emilion (where the Château Ausone claimed to date from 
the Roman poet Ausonius) or from the uplands beyond. Sack was 
a name of disputed or vague meaning, used for a dryish wine— 
sherris sack from Spain, Canary sack from the Canaries. Mal- 
voisie or malmsey was a rich wine made from the malvasia grape, 
originally coming from the Venetian-controlled part of Greece and 
later from Madeira, where vines were planted soon after 1420. 
Rhenish meant any Rhine wine. Hippocras was spiced and sweet- 
ened wine. 

Use of wine bottles and corks as it is known in modern times 
seems to have become common toward the end of the 17th century, 
the development of both resulting largely from the work of Dom 
Pierre Pérignon of Hautvillers, the father of the champagne trade. 
Another important change was the discovery, by accident in the 
year 1775 in the Rheingau, that grapes left to rot on the vines pro- 
duced a sweetness and bouquet unobtainable otherwise. This 
pourriture noble is caused by the presence of a special mycoderm 
that alone makes possible some Sauternes, some great hocks, and 
some wines of Hungary. In the middle 1750s the Madeira shippers 
first began scientifically fortifying their wines by adding a propor- 
tion of brandy to them, a process essential for the manufacture and 
maturing of all dessert wines except those few which make nat- 
urally nearly 20° of alcohol. The fortune of the port-wine trade 
was made by this and by the Anglo-French wars of the 18th cen- 
tury, as the latter led to the Methuen treaties from 1703 onward, 
by which Portuguese wines were admitted to Great Britain at one- 
eighth of the duty on French. This discrimination was ended in 
1862, by W. E. Gladstone, when claret and Burgundy regained 
some of their old markets. 

European vineyards were visited by a disaster that threatened 
at one time to wipe them out completely when in 1863 there was 
accidentally imported an American louse called Phylloxera (q.v.) 
which fed upon the roots of vines. Large winegrowing areas were 
devastated as the pest spread; 2,500,000 ac. were reckoned to have 
been ruined in France; and in Madeira and the Canaries wine pro- 
duction ceased completely. The ravages were checked eventually 
by the importation of louse-resisting stocks from California, on 
which the older vines were grafted, Pre-Phylloxera vines are now 
extremely rare. 


REGIONAL CLASSIFICATIONS OF WINES 


Wine-producing regions of the world are in the south and north 
temperate zones. In volume the greatest wine-producing nations 
are France, Italy, Spain, Argentina, Portugal, and Algeria, His- 
torically, France is the centre of wine culture in the modern era; 
it is the greatest producer, and also is the greatest importer. 
France has produced most of the table wines of great excellence 
and the greatest variety of wine types. Only Germany, in its Rhine 
and Moselle wines, has contributed wines of such character, 

Regions of France and Appellations d’Origine.—Six re- 
gions of France produce its finest wines and major wine types. 
These are Bordeaux, Burgundy, Champagne, Cétes du Rhéne, the 
Loire Valley, and Alsace. The quality of these wines, as well as of 
those of many lesser regions, is maintained by a codification first 
instituted by commissions of the wine industry, and later largely 
guaranteed by French statutes, known as the laws of Appellations 
d'Origine. Wines so codified, and only those, may use the names 
of the wines of the region, district, or even specific vineyard and 
are labeled Appellation contrôlée. 
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The difference between blended and unblended wines must be 
appreciated before the sense of these codes can be fully seen. A 
wine is a blend if it is composed of wines from different years, 
called vintages, or if it is composed of wines from the same year 
but from different vineyards. By extension, if wines typical of a 
certain region are mixed with wine from another, the typicality of 
the wine is destroyed. The quality of wine being extremely sensi- 
tive to differences in soil and season, unblended wines are generally 
superior to blended wines. Wine from a specific vineyard, if it has 
character, is superior to a blend of wines from the vineyards of 
the district surrounding. The practice, known in France as cou- 
page, of blending a good regional type wine, Burgundy for exam- 
ple, with an inferior wine such as ordinary Algerian, and labeling 
it Burgundy, is a fraud that all wine-producing countries have ex- 
perienced. The French classifications and statutes were instituted 
to prevent such mislabeling and to guarantee the authenticity of 
their best wines. The wine trade and governments of wine-produc- 
ing nations, with the exception of Germany, have tended to follow 
the practice of France, though with less exactitude. 

Laws of Appellation d’Origine define many other characteristics 
of wine: the vine and care of it, alcoholic content, acidity, time of 
harvest of the grapes, amount of tannin, soil and undersoil and 
topography of the vineyards, days of sun in the growing season, 
bouquet of the new wine and its bouquet when aged, and others de- 
pending on regional peculiarities. 

Bordeaux.—Claret is the traditional English name for the wine 
of the region surrounding the city of Bordeaux, France, Bordeaux 
has a long history in wine culture; like Burgundy and the Rhine 
region it was known in Roman times. During the English occupa- 
tion of Bordeaux a charter was granted, first by Richard I and 
second by John in 1199, to the still-functioning jurade, a control- 
ling body dating originally from the 12th century, which in its 
ceremonies still observes its medieval ritual and uses its traditional 
robes of the St. Emilion district for the supervision of wine making. 
Claret meant in those days a pale wine made by mixing reds and 
whites; the word claret is not used in modern French. 

The modern Bordeaux region is the most important region mak- 
ing fine wines in the world. It is divided by the Bordeaux wine 
classification into 36 districts, which in turn are divided into com- 
munes, Within these communes, again, are certain individual vine- 
yards, called chateaux in this region, that produce the finest wines. 
The chateaux bottle their own wine and label it under their 
names, thus guaranteeing it is not a blend. The chateau-bottled 
wines rated best are classified as crus classés, which in turn have 
five categories called growths. These five growths are not alto- 
gether based on excellence, which in fine wines remains always a 
matter of taste to some degree; other criteria, such as market 
price, exportation, and fame also formed these ratings. Rated in 
1855, this classification is also 
somewhat outdated; nevertheless 
it has held up well over the years. 
After these crus classés are crus 
exceptionnels, comprising a half 
dozen wines, and several hundred 
wines named crus bourgeois and 
crus artisans or paysans. The 
last two categories are largely ob- 
solete due to the growth of co- 
operative wineries, which have 
enabled small proprietors to use 
up-to-date wineries managed by 
expert vintners, thus raising the 
quality of less expensive wine in 
Bordeaux and elsewhere. Al- 
though strict labeling is in force 
in Bordeaux cháteau-bottled 
wines, inferior wines are still sold 
as Bordeaux. Further, as a poor 
year produces wine of inferior 
quality, such wines must be saver, victenevve-son-rot 
known by vintage as well. GRAPE PICKING IN THE BORDEAUX 

Wines of the Bordeaux region REGION OF FRANCE 


BY COURTESY OF CITY OF BORDEAUX AND RAT- 
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are labeled Bordeaux. Wines from specific districts of Bord 
are usually of specific type and have more interest; they are labeled 
with the district name, as Médoc, or St. Emilion. Within the 
districts are communes, of specific wine type and of Superior 
character; these are labeled with the name of the commune St 
Julien, or St. Estéphe. Of the 17 districts in Bordeaux, Mado 
Graves, St. Emilion, and Pomerol are best known. Médoc Say. 
ternes, and Barsac were classified in 1855, Graves in 1953, and St, 
Emilion in 1955. i 

Médoc.—These wines are red, generally of light body and strong 
flavour. Médoc, 50 mi. long and 3 to 7 mi. wide, has a dozen, 
communes each possessing soil that produces wine of particular | 
quality; Pauillac, Margaux, St. Julien, Cantenac, St, Estéphe are 
of these, Of the 61 red wines classified crus classés in 1855, all but 
one were from Médoc. First growth chateaux are Lafite-Roth 
schild, Margaux, and Latour; other crus classés number among 
them Mouton-Rothschild and Kirwan. | 

Graves.—The general reputation of Graves is for white wing, 
rich in taste and not too sweet. Actually Graves produces as much 
red as white. These balanced, fine-coloured, and rather fruity reds | 
are sometimes rated finer than the whites. Château Haut-Brioy | 
was classified first growth in 1855; it is one of eight classified re]. | 
wines of Graves in the 1959 official classification of Graves, Five 
chateaux were selected as classified white wines of Graves in 1989. 

Sauternes and Barsac.—The natural sweet wines, fruity with 
enduring rich flavour, of this district are usually considered tht 
world’s finest. To achieve their quality the grapes are left til - 
overripe on the vines before harvesting, thus producing the ripe. 
ness known as pourriture noble, which leaves an abundance of 
sugar in the grape, sweetening the wine and producing a high al 
holic content. A label of Haut-Sauternes is also allowed for win | 
of this district, although no such area exists. Wines from the | 
village area of Barsac, similar to Sauternes, are allowed the hd 
of Sauternes or Barsac. Chateau d’ Yquem is classified first Si 
perior growth, and 24 other châteaux are classed in the first and 
second growths, 

St. Emilion —Sometimes called masculine wines, St, Emilions 
are full-bodied and of darker colour than Médocs. The 1955 di: 
sification listed 12 called first great growths of St. Emilion, among 
which are Château Cheval Blanc and Chateau Ausone, of loig 
standing reputation. There were 63 châteaux rated as pe 
growths. These classes, like those of Graves, are peculiar to these 
districts, not part of the 1855 Médoc classification. | 

Other Bordeaux Districts.—White wines come from Sainte Ff 
Entre-Deux-Mers, Langoiran. At their best the whites of St | 
Croix-du-Mont, Loupiac, and Cérons have characteristics of Silk 
ternes. Good red and white wines are produced in Bourg, Bly 
Cadillac, and Camblanes-et-Meynac. | 

Vintages and Age.—Some wines prosper in generally bad be | 
or fail in good years, Thus vintage charts are not a certain (UT 
Bordeaux reds are at their peak 8 to 23 years after vintage: ‘a 
are long-lived, however, and full-bodied reds will last 50 years 
more. Dry whites may be ready to drink in 1 to 2 years, bu 
faster than reds or sweet whites, fading sometimes after 
Sweet whites may be drunk about 3 years after vintage, 
their peak at 10 years and may last 30 years. + c of Pat 

Burgundy.— Burgundy extends from about 100 mi. SEO igy 
near Auxerre, through the départements of Yonne, Cote it | 
Saóne-et-Loire, and Rhóne, a length of about 230 mt. Ber 
with the Chablis district, its vineyards include those of bn | 
de Nuits just south of Dijon, the area around Beaune and 
and end in Beaujolais just north of Lyons. It isa region. 4 
wines, rather than of a type. Its white wines are usua p dt 
reds velvety and full-bodied. Burgundy-type wines made y D 
countries such as Italy, Spain, Chile, or in California imitate 
varying success, some wine of the region of Burgundy. ais 

The best Burgundy wines are codified under the APP at 
d'Origine. The use of the names of the districts, 25 pgi 
Beaune, is controlled, as well as the names of communes, qi 
and individual vineyards. The last produce the finest et or 
bottled on their properties are known as estate-bottled, j 
terpart of cháteau-bottled in Bordeaux. 
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Burgundy wines were known by the Romans and have a continu- 

ow history. The planting of some vineyards is ascribed to Charle- 
magne. By ses 12th century great areas were planted and had 
found a market. 
f Wine properties! in ee are small and the tendency had 
been until the 20th century for growers to turn over their pri z 
tion for shippers to bottle. In the 1930s a classification Hua 
gundy wines was undertaken; the success of this and its guarantee 
by the Appellations d'Origine promoted another tendency for grow- 
ers to bottle their own wine under a protected label showing their 
name and property. 

Yonne-—This district produces mainly white wines. The fa- 
mous Chablis is a very dry wine, light and with subtle bouquet; 
only wines from delimited areas in Yonne are allowed the name 
Chablis. 

Cóte-d'Or.—This district is divided in two parts, the Cóte de 
Nuits just south of Dijon and the Céte de Gone farther south. 
In the Cóte de Nuits red wines are produced almost exclusively. 
Villages that have given their names to famous wines are Gevrey- 
Chambertin, Morey-St. Denis, Chambolle-Musigny, Vougeot, 
Vosne-Romanée, and Nuits-St. Georges. Formerly these villages 
were simply Gevrey, Morey, Chambolle, etc.; but as their wines, 
such as Chambertin from Gevrey, became celebrated the villages 
adopted hyphenated names, the former village name first and the 
wine name last. Wines labeled with such hyphenated names are 
not the same as the original, though; the wine Gevrey-Chambertin 
isnot the same as Chambertin. Well-known are the Chambertins, 
Clos St, Denis, Clos de la Roche, Musigny, Clos de Vougeot, Les 
em Echézeaux, Romanée-Conti, Les’ Richebourg, Nuits-St. 

Orges. 

In Cóte de Beaune both red and white wines, including most of 
the best white Burgundies, are produced. The important com- 
munes are Aloxe-Corton, Savigny, Beaune, Pommard, Volnay, 
Bonus Puligny-Montrachet, Chassagne-Montrachet, and San- 

ny, 

Süóne-et-Loire.—In this district are prolific but less distin- 
guished vineyards. Mercurey and Givry are esteemed red wines. 
Around Macon are whites of good quality, notably Rully, Mon- 
E and also Pouilly-Fuissé, a dry, heady wine with much bou- 

Rhéne—Beaujolais, a tasty and fruity wine, is notable. Tt is 
made from the Gamay grape, which in other areas produces a large 
ht low-quality yield. It is drunk young: 

Dies ines of pidik Fleurie, and Moulin-à-Vent have 
y of aging well. 

nw du Rhóne.—South of Burgundy to the Avignon area is 

B typically producing full, strong red wines. is me 

are found as Côte Rótie, Hermitage, and Chateauneuf-du- 

ie the last being probably the most robust French wine of dis- 

en sy On the west side of the Rhóne are the vineyards of Tavel, 

Loire prie ire erac extended region are typically 

—Wines o s extended regi 
n The vineyards follow the Loire from its source to the At- 

(ries Nantes. Major districts, running from the river mouth 
Quine am, are Muscadet, Anjou, Saumur, Vouvray, Touraine, 
"hd Reuilly, Sancerre, Pouilly. „Muscadet is pale, delicate, 
Re; mes showing pétillement, as with Vouvray, of fine quality 
often D^ Saumur is a semidry white; this region and Anjou are 
tes saad ups dpi. We ies. wines bessere PERA 
umes of Pouilly and Reuilly are 
tench wines, 
vine: ace— Alsatian wines are usually named according to ^ud 
Showin esling, Traminer, Gewürztraminer, Sylvaner, Zwicker. 
luis Some similarity to the great Rhine wines of mE 
Slee "9d eis us eps Lg zs iy do á té 
bottle, ; including the vineyard, is usua 
e French Regions.—Most production of the ctm 
"fin | of the sparkling wine, but some still wine wi! ud x 
a aste is very worthy. In the Jura, near Switzerland, 
White Arbois and a white wine, Cháteau-Chálon, of 5. light 
sry taste and highly esteemed. In Languedoc and the Madian 
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the south and west from the Rhéne, is a huge production of undis- 
tinguished but good vin ordinaire, the staple drink of the French 
worker and peasant, 

Along the slopes, however, there are wines of superior quality 
classified by the Appellations d’Origine. The Pyrenees area pro- 
duces estimable wines, East of Marseilles along the coast are 
the wines of Céte de Provence, and smaller districts of good qual- 
ity such as Bandol and Cassis. 

Germany.—German wine production is not large, but its great 
white wines are world famous. The major regions are along the 
Rhine and its tributary, the Moselle, whose wines were known by 
the Romans. The still-famous vineyards of Johannisberg and 
Steinberg were planted in 1106 and 1131. These wines have been 
known as hock or Rhenish; the trend nowadays is to name Rhine as 
the type and to consider Moselle under that heading. Rhine and 
Moselle wines have similarities of taste and fragrance, often with a 
flowery bouquet. Rhine wines proper have greater body, and more 
vinosity as they age, and are the finest wines. The four main 
wine-growing districts of the Rhine are the Rheingau, Palatinate 
(Ger. Pfalz), Rheinhessen, and Nahe Valley. The very best are 
from the Rheingau with such celebrated names as Riidesheim, 
Geisenheim, Johannisberg, Oestrich, Steinberg, Marcobrunn, Er- 
bach, Rauenthal, and many others. The Palatinate produces 
much ordinary wine, but some of its specimens rival in generosity 
and fruity quality those of the Rheingau; famous names are Diirk- 
heimer, Wachenheimer, Forster, Deidesheimer, Ruppertsberger. 
These wines do not keep so well as the Rheingau wines, however. 
Rheinhessen is a large district and produces much good, robust 
wine. Especially in good years the wines of such places as Nacken- 
heim, Bodenheim, Nierstein, Oppenheim equal the best of the other 
districts. Liebfraumilch, which means today a wine of soft, good 
quality, had its origin in Rheinhessen. Wines somewhat more ele- 
gant and not so full-bodied as those of Rheinhessen come from the 
Nahe Valley, the best under such names as Schloss Bóckelheim, 
Niederhausen, and Kreuznach. 

Rhine wines are grand; Moselles are graceful. Moselles have 
low alcoholic content, some small but agreeable acidity, and a 
floweriness similar to Rhines. Some of the best-known varieties 
are Enkirch, Zeltingen, Wehlen, Bernkastel, Brauneberg, Piesport, 
Dhron. Very similar wines are of the Saar and Ruwer, such as 
Scharzhofberg, Wiltingen, Ayl, Cassel, Grünhaus. 

The quality and permanence of German wines have been strictly 
maintained by the industry and German wine law. The proportion 
of overripe grapes used and the selection of only the best grapes 
is indicated by the following categories, labeled on the better 
wines; Spätlese, picked late; Auslese, selected bunches; Beeren- 
Auslese, from selected berries; Trockenbeeren Auslese, selected 
grapes picked when almost dried. Special selections such as these 
can only be made with a fine harvest, however, and the cost of such 
products is high. 

Other European Wines.—Italy is the second largest producer 
of wine, in some years equaling the quantity of France. Many 
good wines are of Italian vintage, but none to rival the great wines 
of France and Germany. In the north is the red wine of the area 
of Barolo, the fine red, Valpolicella, and an excellent dry white 
Soave, the last two from the area of Verona. Other red wines 
of the north are Nebbiolo, Grignolino, Freisa, and Barbera; these 
are names of grapes that, when used in specified locales, such 
as Nebbiolo in Barbaresco, Barolo or the Valtellina, produce ex- 
cellent wines. Chianti, from Tuscany, is most widely known as an 
agreeable but undistinguished red wine sold in straw-covered flasks ; 
this type is always drunk young. There is a much superior type 
called vecchio or stravecchio, that ages and comes in standard 
bottles. Farther south are "Vesuvio, a dry white grown on Vesu- 
vius; Capri, dry white from Capri and Ischia; and Lacrima Cristi, 
usually white but sometimes red. 

Spain is third in world wine production. In the north is Rioja, 
a district producing Spain's best red and white wines. Good reds 
and whites from the central regions are Valdepefias and Alicante. 
Portugal produces some very acceptable table wines; dry reds and 
whites are Colares, Torres Vedras, Dao, and sweet whites are 
Setubal and Bucellas. Switzerland produces a small quantity of 
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good white wine, as Johannisberg and Neuchatel. Neither the 
great Tokay of Hungary, nor any wine approaching it under that 
name, was available to western Europe in the second half of the 
20th century; however, Hungarian production remained at pre- 
World War II levels for wines in general. Greek wines labeled 
retsina are spoiled for Western taste by being heavily flavoured 
with resin, The Dalmatian coast, in Yugoslavia, has produced red 
wines and good aromatic whites, Rumania heavy reds. The 
U.S.S.R. produces a complete range of wines, particularly from 
Georgia and the Crimea, 

Non-European Wines.—Wine culture followed the expansion 
of European empires. British plantings in North America date 
from 1617, Spanish in Central and South America even earlier, 
Dutch in South Africa from 1653, and French in Algeria, reversing 
the destruction of vines by Islam, from 1830. 

Algeria.—A century of French planting has made Algeria one 
of the half-dozen largest wine-producing countries, Its wines gen- 
erally supplement the vin ordinaire of France, although some fine 
wines were being made in the second half of the 20th century. 

South Africa.—By the early 1800s Cape reds and whites had 
good sales in London. After a drop in quality in the later 19th 
century the Co-operative Winegrowers' Association was formed in 
1917. It now includes most South African producers, has elimi- 
nated bad wines, standardized others, and occasionally, as with 
Nederburg wines or those from Constantia, has developed wines 
of character. 

Australia.—Australian reds have had the reputation of being 
full, and ferruginous due to a generally high iron content. In 
fact, there is much good wine, often with no iron taste. The 
whites are clean and fresh, The Hunter River area is best known. 

South America.—Wine is produced in all countries south of the 
equator and per capita consumption is high. Argentina ranks gen- 
erally fourth in world production. South American wine is gen- 
erally undistinguished, except in Chile, where excellent wines come 
from such vineyards as Santa Rita, Tarapaca, Undurraga, and Vial. 

The United States.—Most wine of North America comes from 
the United States. Prohibition from 1919 to 1933 destroyed an 
industry that was becoming respected even in Europe. Carefully 
chosen vines and locations were grubbed up or returned to wil- 
derness. Establishing vineyards is a lengthy process; hence the 
first products after prohibition were usually coarse and heady and 
marketed under such names as Chablis or Sauternes to which they 
had no technical right. After World War II production began to 
recover. Great improvements in quality were made and selling 
of wines with labels showing place of origin and grapes used in- 
creased. Most states produce wines, but California is far ahead of 
the others. The best wines are chiefly from the San Francisco 
area, in the districts of Napa Valley, Sonoma, Livermore, and 
Santa Clara Valley; some of these compare with Europe's, but 
there are as yet no great wines. The best established districts in 
the east are the Erie Islands area near Sandusky, Ohio, and upper 
New York state where interesting projects with native vines not of 
the V. vinifera were being carried on. 


FORTIFIED AND AROMATIC WINES 


Sherry.—Veritable sherry comes from the province of Jerez 
de la Frontera in Spain, “sherry” being an anglicization of “Jerez.” 
A distinguished and venerable wine, sherry results from the soil 
and grapes of Jerez and a unique vinification, Essential is the 
action of flor, a mildewlike growth encouraged by a slight expo- 
sure to air after fermentation. Also unique is the Solera system 
of blending wines of many vintage years, maturing the newer 
wines, and maintaining the historical continuity of a type. As 
apéritifs, four main types are: Manzanilla, Fino, Amontillado, and 
Vino de Pasto. All are dry and pale, descending in order named to 
Vino de Pasto, sometimes characterized "not dry," and of a golden 
colour. Sweeter, heavier sherries are used as dessert wines; the 
usual types are Oloroso, Amoroso, Golden, all somewhat dry; and 
Cream, Brown, and East Indian, all sweet and darker. Sherry- 
type wines are made in South Africa, Australia, and the United 

States. No satisfactory duplication of the Spanish process has 
been achieved, though recent use of flor and Palomino grapes in 
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California has resulted in a few wines comparable 
Spanish sherries. 

Madeira.—From the Portuguese island of Madeir, 
is, like sherry, the result of a unique vinification and 
must is fermented and either before or after fortifi 
in cask for weeks, then agitated artificially. "This 
attempts to reproduce the agitation of Atlantic vi 
17th century, which evidently contributed to the qu 
deira. The result is an individual, dark brown, sweet 
a hard undertaste. Apart from the wine of Camara de 
best Madeiras are classified according to vine. Light 
dry, are rainwater, sercial, and verdelho. Bual is a 
Madeira; Malmsey, or Malvasia, is rich and sweet, 
sherry, the range of types in Madeira permits their use. 
or dessert wines and with certain foods. r 

Port.—Port, perhaps the most popular dessert. 
duced within a region that is delimited by Portuguese li 
and grapes, and the skill of Oporto vintners in blendi 
wines of remarkable character, with types running 
of flavours. Vintage port, the finest, is not blend 
deemed worthy to produce it are rare. The full rich 
port taste is found jn dark vintage and vintage cha 
these types are taken from the cask after two or thre 
complete their aging in the bottle. Vintage chara 
blend of best wines, sometimes called crusted poi 
with vintage port, it forms a crust within the bottle, Ri 
a blend of younger wines. Tawny port is blended and 
cask, changing its colour. Peculiar to the vinification. of 
large dosage of brandy given to the still fermenting m 
the character of the wine is greatly changed. Much tim 
for the maturing of ports, in 1950, for example, 1912 
excellent. There is some white port, usually made 
grapes, but it is not of equal distinction. The name 
been appropriated by certain wines of other countries, S0! 
not aged, often not from the same grapes. 

Marsala and Malaga.—These fortified wines hay 
reputation, Marsala, from Sicily, is dark and sweet 
taste; Malaga, from southern Spain, is a very heavy, 

Aromatic Wines.—Vermouths are white wines, 
fortified, and infused with herbs, The French type 
paler, the Italian sweetish and brown in colour. 

A number of drinks styled apériti/s in France are 
ing quinine and other ingredients to sweet heavy ¥ 
marketed under brand names, such as Dubonn 
Raphaël, Plessis, Lillet. Italy offers “Cin,” Campa! 
Mes. | 


SPARKLING WINES 


Champagne.— The premier sparkling wine is 
ing its name from a French province of the ancien 
Champagne district today is defined as certain p 
départements of Marne, Aube, and Aisne. The besi 
comes from vineyards along the Marne from Chátea! 
Épernay and a belt to the south, called the Cóte des. 
those on a plateau called Montagne de Reims. It is! 
only three wines: Pinot and Meunier, both black, and 
white, Characteristic of champagne is a crisp, flinty 
times ascribed to the chalky soil. A small amo 
green grapes only is called blanc des blancs. Pink chi 
made by adding a little red wine. 

Champagne first ferments in cask, but when fermen! 
temporarily in the first winter it is transferred to 
Just before bottling the wine is blended by experienci 
artists of champagne. The wine now goes through a. 
mentation in the bottle, making it naturally spar 
year has been excellent, only wines of that year are 
product is vintage champagne; if not, a blend wi! 
ferent years will be made, improving and strengthel 
and producing a nonvintage champagne. For the first 
in the bottle the wine is gradually moved and 
until the bottles are upside down and the impurities 
onto the bottom of the cork, The bottles are stood 
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for six months or perhaps years; when the wine is mature and 
rady for the market the cork is released and the sediment shot off 
with it. Next a small amount of sirup melted in old champagne 
js added and the wine recorked. Champagne to which little or 
none of this sugar is added is labeled brut or extra dry, somewhat 
sweeter iS Sec, and wine with larger quantities demi-sec and doux. 
All of these are sweeter than the words indicate. The second fer- 
mentation of wine to produce sparkling champagne is ascribed to 
Dom Pierre Pérignon, a Benedictine monk of the late 17th century. 
Others.—Other sparkling wines are made throughout the world. 
Tn France such wines outside the champagne area are called mous- 
seug; such wines are those of Saumur, the blanquette of Limoux, 
md white, red, and rose Burgundies. These wires, and their 
counterparts elsewhere, do not have the flinty taste of champagne 
and tend to lose their individual bouquets. Asti Spumante is the 
favourite Italian sparkling wine. At one time Rhine and Moselle 
sparkling wines of good quality were produced, not to be confused 
with the cheap imitation champagne, Sekt. In South Africa, 
Australia, and the United States sparkling wines sometimes take 
the name champagne, an inaccurate designation. The prices these 
wines secure are below champagne, but their prices are high due 
tohigh taxes on them in non-Latin countries, (L. G. K.) 


CHEMISTRY AND MAKING OF WINE 


Wine is ultimately derived from the carbon dioxide of the air 
which penetrates the leaves of the vine and is there converted into 
starch and its derivatives. During absorption into the grape these 
bodies are converted into the sugars glucose and fructose. Dur- 
ing the fermentation process, the sugars are converted into ethyl 
alcohol and carbon dioxide according to the equation CgH,.0,—> 
1C;H;0H + 2CO,. The reaction is complicated (see FERMEN- 
TATION), and it is probable that glycerophosphoric acid derived 
from phosphorus compounds occurring naturally in the grape is 
anintermediate product in the production of alcohol, as well as in 
the original formation of starch from carbon dioxide. 

The manufacture of wine varies in detail according to the type 
of wine to be produced, but it usually follows a standard pattern. 
The grapes are crushed and the grape must is allowed to ferment 
M vats, usually after the addition of sulphur dioxide to suppress 
wild yeasts and organisms other than the true wine yeast Sac- 
charomyces ellipsoideus. A selected strain of wine yeast may be 
added at this point. Heat is evolved by the fermentation, and the 
temperature may have to be controlled within optimum limits. 

it should be excluded from the vats as much as possible to dis- 
Courage the action of Acetobacter, the vinegar-forming bacterium, 
and other harmful organisms. When fermentation is well ad- 
Yaticed, the “free-run” wine is drawn off. Fermentation continues 
andis completed after several weeks. The wine is racked (drawn) 
Off to separate it from the lees or sediment of yeast, acid potassium 

ttrate, and other matter; in the case of quality wines, racking 

y be repeated at intervals for several years during the aging 
Period in wood, Before bottling, the wine is cleared by the addi- 
Mn of fining agents such as bentonite or isinglass to precipitate 
ius of suspended matter. 

E: "addition to those induced by Acetobacter and wild yeast, 

JA infections may attack wine; e.g., tourne, mildew, and local 
| d It is considered better practice to avoid the sources of 
; ction during manufacture, e.g., by observing maximum clean- 
bra nd taking the other precautions already described, than to 
zation Eo cure the disease once it has been established. Pasteuri- 
frat (heating the wine for short periods) and highly de 
ir td sometimes used to eliminate last traces of harm: 
rapeking White wines, which may be made from black or es 
Bape’ the juice is fermented after separation of the crushe 
thing 2 and extraction of colouring matter and tannin from the 
of sy a thus avoided, Fermentation may proceed until only i % 
of about j nins (dry wines), and to a maximum alcohol Eh e 
Forte o 167 by volume, at which stage yeast activity is inhibited. 
lota] Am Wines (e.g. sherry, port) contain added spirits icum » 
ines rength of about 22% of alcohol by volume. Sparkling 

ate produced by introducing carbon dioxide into wine un- 
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der pressure either by secondary fermentation with added yeast 
in bottle (champagne) or by passing a stream of the gas through 
the wine in a closed vessel ( impregnation process). It is claimed 
that the steady and continued effervescence of true champagne is 
due to the gradual decomposition of ethyl pyrocarbonate, 

During aging, and subsequent maturing in bottles, many re- 
actions including oxidation occur with the formation of traces 
of esters, aldehydes, etc., which together with the tannin and acids 
already present, enhance the taste, aroma, and preservative prop- 
erties of the wine. 

See also references under “Wine” in the Index, (B. E. D.) 

BrstidcrarHy.—R. Postgate, Plain Man’s Guide to Wine (1957); 
H. Grossman, Grossman’s Guide to Wines and Spirits, 4th rev. ed. 
(1964) ; A. Lichine and W. Massee, Wines of France (1955) ; F. Schoon- 
maker, The Wines of Germany (1956), Dictionary of Wines, ed. by 
Tom Marvel (1951); C. Bode, Wines of Italy (1956); G. Rainbird, 
The Wine Handbook (1963) ; A. Simon, A Wine Primer, rev. ed. (1950), 
A Dictionary of Wine, Spirits and Liqueurs, rev. ed, (1958); T. Lay- 
ton, Winecraft, 2nd ed. (1956); L. Larmat, Atlas de France Vinicole 
(1949) ; L. Adams, The Commonsense Book of Wine (1958). 

Making of Wine: W. V. Cruess, The Principles and Practice of Wine. 
Making, 2nd ed. (1946) ; J. Ribéreau-Gayon and E. Peynaud, Traité 
d'Oenologie (1960); L. W. Marrison, Wines and Spirits, reprinted 
(1962); M. A. Amerine and W. V. Cruess, The Technology of Wine 
Making (1960). 

WINGATE, SIR FRANCIS REGINALD, Isr Bart. 
(1861-1953), British general and administrator, as governor gen- 
eral of the Sudan from 1899 to 1916 laid the foundation of the 
Anglo-Egyptian Sudan. He was born at Port Glasgow, Renfrew- 
shire, on: June 25, 1861. Commissioned in the RoyaleArtillery in 
1880, he was seconded to the Egyptian Army in 1883 and served 
in the unsuccessful Khartoum relief expedition of 1884-85. Win- 
gate’s facility in Arabic secured his transfer in 1887 to the Egyp- 
tian army intelligence department of which he became director in 
1889. He fought at Toski (1889) and Tokar (1891) against the 
Mahdists, and organized the escape from Omdurman of J. Ohrwal- 
der (1891), P. Rossignoli (1894), and R. C. Slatin (g.v.; 1895). 
He wrote Mahdiism and the Egyptian Sudan (1891), and he trans- 
lated accounts by two of the fugitives: Ohrwalder's Ten Years’ 
Captivity in the Mahdi's Camp (1892), and Slatin's Fire and 
Sword in the Sudan (1896), books that did much to prepare the 
British public for the reconquest of the Sudan in 1896-98, In 
1898 he took part in the battles of the Atbara and Omdurman and 
was present at Gen. Sir Herbert (later Lord) Kitchener's historic 
meeting with the French commandant, J. B. Marchand, at Fashoda. 
On Nov. 24, 1899, he defeated and killed the Khalifa ‘Abdullahi 
at Umm Diwaikarat. d 

As governor general of the Sudan and sirdar of the Egyptian 
Army (from December 1899), Wingate nursed the war-shattered 
Sudan from chaos to sound government, and the country proved 
loyal to the Allies during World War I. On the outbreak of the 
Arab revolt in June 1916, he directed the movement from Khar- 
toum, In January 1917 he became high commissioner for Egypt. 
Although in November 1918 he failed to persuade the British gov- 
ernment to allow the Egyptian nationalist leaders to plead their 
cause in London, and was dismissed while on leave in October 1919, 
subsequent British policy in Egypt followed the lines he had rec- 
ommended. He was a pasha of Egypt and was made a baronet in 
1920. He died at Dunbar, East Lothian, on Jan. 29, 1953. 

See R. Wingate, Wingate of the Sudan (1955). (R. L. Hr.) 

WINGATE, ORDE CHARLES (1903-1944), British army 
officer, leader of the “Chindits” who harassed the Japanese in the 
Burmese jungle in World War II, was born at Nainital, India, on 
Feb. 26, 1903. Educated at Charterhouse and the Royal Military 
academy, Woolwich, he was commissioned in the royal artillery 
in 1923, serving in the Sudan and making some exploration of the 
Libyan desert (1928-33). ens 3 

In 1936 he went to Palestine as an intelligence officer, being 
awarded the distinguished service order for his part in organizing 
and leading guerrilla forces during the Arab revolt. In 1940-41 he 
organized and led Ethiopian and Sudanese forces on an advance 
from the west against the Italians at Addis Ababa and was given 
a bar to his D.S.O. In 1942 he commanded a mixed brigade of 
British, Gurkha and Burmese guerrillas in Burma, later known as 


584 


the “Chindits” or *Wingate's raiders.” Supplied from the air, his 
small force was able to penetrate and remain for weeks a long way 
behind the Japanese lines. For this brilliant work he was promoted 
to acting major general and awarded a second bar to his D.S.O. In 
1944 Wingate was appointed to command the air-borne force which 
carried out the invasion of central Burma, but at the opening of the 
campaign. on March 24, this most unorthodox but extremely suc- 
cessful commander was killed in an air crash. 

See C. J. Rolo, Wingate's Raiders (1944) ; L. O. Mosley, Gideon 
Goes to War (1955). (E. B. By.) 

WINNEBAGO, a Siouan-speaking tribe of North American 
Indians. They lived in what is now eastern Wisconsin when first 
encountered by Jean Nicolet in 1634, Archaeologically they show 
relationships with the cultures of the lower Mississippi valley, but 
in historic times they more closely resembled their Algonkian 
neighbours such as the Menomini and Fox Indians (gq.v.) rather 
than their prehistoric antecedents or their closest linguistic affili- 
ates, the Iowa, Oto and Missouri. In response to the fur trade 
the Winnebago began a westerly expansion during the mid-17th 
century. By the early 19th century they claimed most of south- 
western Wisconsin and the northwestern corner of Illinois. This 
land was ceded to the U.S. government in three parcels by treaties 
in 1829, 1832 and 1837. The Winnebago considered the 1837 
treaty to have been signed under duress and, therefore, not valid. 
However, part of the tribe submitted to its terms and were moved 
to a series of reservations; they were finally settled in 1865 on 
their present reservation in northeastern Nebraska where about 
1,000 were enrolled in the 1960s. The rest of the tribe resisted 
the terms of the 1837 treaty and despite forcible removals per- 
sisted in returning to their homeland. In 1875 they were per- 
mitted to take up homesteads in Wisconsin where about 1,500 
resided in the 1960s. 

Winnebago in the Wisconsin and Nebraska enclaves recognize 
their common ancestry and frequent visiting occurs between 
the two groups. The Nebraskans are somewhat more acculturated 
in that English is rapidly replacing the Winnebago tongue. 
Also, the Nebraskans are nominally Christian, being about evenly 
divided between the quasi-Christian peyote religion (see Peyo- 
TISM) and white Christian denominations. In Wisconsin, Win- 
nebago is commonly spoken and 
about a third of the group adheres 
to traditional pre-Christian reli- 
gious practices. See also SIOUAN 
INDIANS. (N. O. L.) 

BisLro0GRAPHY.—Paul Radin, The 
Winnebago Tribe (1923) ; Frederick 
Webb Hodge (ed.), Handbook of 
American Indians North of Mexico 
(1959) ; Sam Blowsnake, Autobiog- 
raphy of a Winnebago Indian 
(1963). 

WINNETKA, a village of 
Cook County in northeastern Illi- 
nois, U.S., 17 mi. N of downtown 
Chicago on Lake Michigan, is one 
of several North Shore residen- 
tial suburbs of Chicago (q.v.). 
Incorporated under a special 
charter in 1869, it established a 
council-manager plan of govern- 
ment in 1915. The municipality 
operates and owns water and elec- 
tric utilities. Its public schools 
are nationally recognized for 
their experiments in teaching, 
with emphasis on individual prog- 
res. New Trier Township High 
School is there, as are the North 
Shore Country Day School (pri- 
vate) and the Hadley School for 
the Blind, a privately supported 
institution (incorporated in 1922) 
which teaches by mail. For com- 
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WINNEBAGO—WINNIPEG 


parative population figures see table in ILLINOIS: Population 
H. 

WINNIPEG, the fourth city of Canada and p. pe 
Manitoba, stands at the confluence of the Red and Asin tf 
rivers, 60 mi, (95 km.) N. of the U.S. border. Pop, (1961) gi 
265,429; metropolitan area 475,989, including the adjoining di 
of St. Boniface (q.v.) and the city of St. James (33,977); Win, 
peg sends 4 members to the federal parliament and 2 to th 
Manitoba legislature. The name is from the Cree Indian words 
win, “muddy,” and nipee, “water.” 

Winnipeg owes its origin and growth to its geographical Position 
in relation to communications. Its early development as a für 
trading post (Fort Rouge established by Pierre de la Vérendry 
1738; Fort Gibraltar built by the Northwest company, 1804; Fi 
Garry, by the Hudson's Bay company, 1821) was due to its log. 
tion where the westward route following the Assiniboine joined 
with the north-south course of the Red river. The fertility of the 
Red river valley led Lord Selkirk to plant a Scottish colony ther 
in 1812 which survived the hostility of the fur traders and ws 
joined by European immigrants (see RED RIVER SETTLEMENT), 
Numerous French-speaking half-breeds, or métis, also inhabited 
the district, Further development of the area was handicapped by 
the difficult access route across northern Canada from Hudson} 


bay. This isolation was ended in 1859 by steamboats from th 
U.S. on the Red river and by a railway from Minnesota it 
1878. 


The formation of the dominion of Canada as a “coast to coat" 
nation (1867-71), followed by the building of the Canadian 
Pacific railway across the country (1885), enhanced the impor 
tance of Winnipeg's position; the rugged terrain of the Canadian 
shield there approaches close to the U.S. border, so that east-vel 
routes across Canada are compelled to converge. Settlers beg 
to arrive from the east in the late 1860s and by 1870 the Tit 
village of Winnipeg had grown up half a mile north of Fort Garry 
it was incorporated in 1873 with a population of 1,869, and it 
1876 began to ship wheat eastward. k 

As the prairie was opened up, more and more wheat moved it 
the city until Winnipeg became the largest grain market in Nott 
America. Manufactured goods from eastern Canada and the US 
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were distributed throughout the Canadian west and this, together 
with a large mail-order business serving the rural communities 
of the prairies, remains a prime function of the city. Growth 
yas rapid until the agricultural depression of the 1930s, the popula- 
tion rising from 42,430 in 1901 to 221,960 in 1931. The 1950s 
saw renewed expansion, mainly in the suburban areas. Increased 
mining activity made Winnipeg an important supply centre for 
the northland and it retains its original function as a fur market, 
The air age added to the city’s function as a communications cen- 
"i oie 4 mi. W. of the city centre, is one of the 
usiest in Canada. 

Cheap and plentiful supplies of hydroelectric power, natural 
qus (after 1958), and soft water favour industrial development. 
The leading industries are slaughtering and meat packing, flour 
nilling, clothing, printing, brewing, baking and food processing. 

Extensive. railway freight yards, branch lines and the rivers 
divide the city into separate parts; the rivers have necessitated 
several long bridges. The streets, arranged on a rectangular plan, 
are wi le. The city centre, where the commercial and financial 
buildings are located, is formed by the junction of Main street, 
which follows the Red river, and Portage avenue, which was 
originally a trail to the northwest. Most of the imposing buildings 
are on Broadway: the parliament building, the law courts and the 
Fort Garry hotel. The post office (1958) is particularly note- 
AR grid older wooden houses in the centre have been 
pulled down, leaving open spaces used as car parks. The chief 
public parks are Assiniboine park, on the banks of the river of that 
name (300 ac.) and Kildonan park on the Red river (98 ac.). 

Winnipeg is cosmopolitan; although the British element pre- 
wails, there are large French, Jewish, Ukrainian, Polish, German 
ind Scandinavian groups. An active cultural life finds expression 
in the Royal Winnipeg ballet, a symphony orchestra, a musical 
festival and various societies. ‘The University of Manitoba 
E 1877) is situated south of the city in the suburb of Fort 
ary. (W. H. Pr.) 

P A NIPEG ATARE AND RIVER, a water system of 
; Can. e lake has an area of 9,094 sq.mi., is at an alti- 

lude of 713 ft., is 264 mi. long, 25 to 68 mi. wide, and has several 
islands, including Reindeer (57 sq.mi.). The lake has an average 
depth of 40 to 60 ft. and is navigable its entire length for sizable 
n. Its shores on the south are extremely marshy. It re- 
vl the drainage from a large part of the Great Plains, including 
from the Red and Saskatchewan rivers from the south and 
Eos Winnipeg River on the east. The lake is drained to the 
rth by the Nelson River into Hudson Bay. The fisheries of Lake 

i Innipeg, operating out of Gimli, are of considerable commercial 
E mis Beach on the southwest shore is a popular 
at ins River drains an area of 48,880 sq.mi. from the Lake 
lere sg to Lake Winnipeg. It was discovered about 1733 by 
Tis e la Vérendrye and Christophe de la Jémeraye and for 
lake aa was on the route of the explorers and fur traders from 
Mrs eid to the west. The falls and rapids of its lower 
Eus ich earlier made travel difficult, supply most of the 
in m Power used in Manitoba. There are power Ex eden 
ine EAM and Great Falls, Pointe du Bois and Slave Falls, 

s and McArthur Falls. y (F.A. Ck) 

Reatest NIPEGOSIS, LAKE, in western Manitoba, Can.; its 
Somi, EU is 152 mi. greatest width, 32 mii shoreline, 

im and area, exclusive of islands, 2,086 sq.mi. Its seen 
above ni EN ascertained at 59 ft. and mean altitude, vae 

eis i it is navigable for vessels drawing 10 ft. The 
, The lake Mayenne d de la Vérendrye in 1739 and 
early fur trates overed by Pierre de iode! 
Tite, Rail rade days was an integral part of the western voyaget 

" lk di service reaches the lake at the village of NNUS kid 
iieb rains through Waterhen River into Lake Manitoba an! 

y the Dauphin River into Lake Winnipeg. (F. A. CK.) 
NA, a city of southeastern Minnesota, U.S., E 
th zi County, is picturesquely situated beneath s e 
ha Mississippi River about 100 mi. SE of St. Paul. — 

led in 1851 by New England settlers followed by Polis! 


along 
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and German immigrants. When the town was platted in 1852 it 
was named Montezuma (for the Aztec emperor) but was soon re- 
named Winona, an application of the Indian Wenona, a name com- 
monly given by Sioux families to girls who were firstborn. It was 
chartered in 1857. Winona is located ona wide shelf of level land 
easily accessible from the farming regions to the west, This made 
the city an important river port and it became a great wheat 
shipping centre. Giant sawmills were established and were fed by 
logs rafted down the Mississippi. Business leaders accumulated 
large fortunes and Winona was once reputed to have had 20 mil- 
lionaires. 

When the booms in wheat and lumber ended, other industries 
arose. About 4095 of Winona's workers are employed in manu- 
facturing. Medicines, cosmetics, flour, appliances, metal goods, 
lubricating equipment, and ‘fertilizers are the leading products. 
River shipments to Winona have increased steadily and in 1958 
a new barge dock was opened. There are numerous boat shelters 
for the growing number of pleasure craft on the river. 

About one-half the population is Protestant and one-half Roman 
Catholic, Winona State College (1858), St. Mary’s College (Ro- 
man Catholic; 1912), and the College of St. Teresa (Roman Catho- 
lic; 1907) are in the city. 

For comparative population figures see table in MINNESOTA: 
Population. (H. T. H.) 

WINSLOW, EDWARD (1595-1655), a founder of the 
Plymouth colony in America, was born in Droitwich, Eng., on Oct. 
18, 1595. In 1617 Winslow moved to Leiden, united with John 
Robinson's church, and in 1620 was one of the “Mayflower” Pil- 
grims. His first wife, Elizabeth (Barker) Winslow, died soon after 
their arrival at Plymouth. He married, in May 1621, Mrs. Su- 
sanna White, the mother of Peregrine White (1620-1704), the first 
white child born in New England. This was the first marriage in 
the New England colonies, "Winslow was one of the assistants 
(member of the governor's council) from 1624 to 1647, except in 
1633-34, 1636-37, and 1644—45 when he was governor of the col- 
ony. In 1643 he was one of the commissioners of the United 
Colonies of New England. On several occasions he was sent to 
England in the interests of the Plymouth and Massachusetts Bay 
colonies. He left on his last mission.as the agent of Massachusetts 
Bay, October 1646, and spent nine years in England, where he held 
minor offices under Cromwell. Winslow's portrait, the only au- 
thentic likeness of any of the “Mayflower” Pilgrims, was preserved 
in the gallery of the Pilgrim Society at Plymouth, Mass. His 
writings, though fragmentary, are of great value to the historian 
of the Plymouth colony. 

WINSOR, JUSTIN (1831-1897), U.S. historian and librar- 
jan, was the first president of the American Library Association 
and was regarded as being at the head of the library profession, 
but his reputation rests chiefly upon his services to historical schol- 
arship. He was born in Boston, Mass., on Jan. 2, 1831, the son 
of a prosperous merchant. He was early attracted by history and 
letters, publishing his first book while a freshman at Harvard in 
1849, After two years of study abroad, and after 14 years writing 
for periodicals, he became in 1868 first the temporary and then 
the permanent superintendent of the Boston Public Library, He 
was responsible for the establishment of numerous branch libraries 
in Boston, In 1877 he was appointed librarian of Harvard Col- 
lege. 
He edited The Memorial History of Boston (four volumes, 
1880-81), and, more important, The Narrative and. Critical His- 
tory of America (eight volumes, 1884-89), in which the critical 
bibliographies he prepared still remain of primary value for schol- 
ars of the early period of American history. Other volumes fol- 
including Christopher Columbus (1891), Cartier to Fron- 
tenac (1894), The Mississippi Basin (1895), and The Westward 
Movement (1897). In all of his works he stressed the relation 
between cartography and history. He died in Cambridge, Mass., 
Oct. 22, 1897. (S. Ps.) 

WINSTANLEY, GERRARD (1609-after 1660), leader 
and theoretician of the group of English agrarian communists 
known as the Diggers (¢.v.)¢ Winstanley was a ruined London 
cloth merchant of Lancashire origin who in April 1649 took the 


lowed, 
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lead in establishing a communist colony on St, George's Hill, near 
Cobham in Surrey. He published a series of pamphlets, culmi- 
nating in The Law of Freedom in a Platform, a sketch of a com- 
munist society dedicated to Oliver Cromwell in 1652. Winstanley 
believed that the Civil War had been fought against the "Norman 
power" of king, landlords, priests, and lawyers and that the com- 
mon people would not benefit by their victory unless private prop- 
erty in land was abolished. Buying and selling was the cause of all 
oppression, bondage, and war. The rich owed their wealth to the 
labour of the poor: a co-operative society was the only just one. 
Religion was an instrument of class rule; preaching of a heaven 
and hell hereafter diverted men from asserting their rights on 
earth. Winstanley appears to have passed from religious mysti- 
cism to a materialistic pantheism. He would have replaced ser- 
mons by lectures on the constitution and the natural sciences. 
His writings, in vigorous and racy prose, contain interesting fore- 
tastes of later communist and materialist ideas. 

BrsriocrapHy.—D. W. Petegorsky, Left-Wing Democracy in the 
English Civil War: a Study of the Social Philosophy of Gerrard Win- 
stanley (1940) ; G. H. Sabine (ed.), The Works of Gerrard Winstanley 
(1941); L. Hamilton (ed.), Gerrard Winstanley: Selections from His 
Works (1944); Paul H. Hardacre, *Gerrard Winstanley in 1650," 
Huntington Library Quarterly, vol. xxii, no. 4 (1959). (J. E. C. H.) 

WINSTON-SALEM, a city of western North Carolina, U.S., 
located about 35 mi. S of the Virginia boundary in the north 
central piedmont; the seat of Forsyth County. Pop. (1960): city 
111,135, an increase of 26.6% in the decade; standard metropoli- 
tan statistical area (Forsyth County) 189,428, an increase of 
29.6%. (For comparative population figures for the city see table 
in NorTH CAROLINA: Population.) 

Winston-Salem is a union of two towns representing respectively 
the new South and the colonial period. Salem was founded in 1766 
by Moravians (see Moravian CHURCH) and remained under 
Moravian control until 1849. In 1856 land was first sold to out- 
siders and the town was incorporated. Many of the original build- 
ings are still standing. Old Salem, Incorporated, has begun a major 
effort to restore the colonial town, and a museum is maintained. 
The Moravian Easter sunrise service annually attracts thousands 
of worshipers from all over the United States. 

Winston, to the north of Salem, was founded in 1849 as the 
seat of Forsyth County and was named in 1851 for Maj. Joseph 
Winston, one of the heroes of the Battle of Kings Mountain. The 
two towns were originally about a mile apart but they gradually 
grew together and in 1913 they united. Winston-Salem became a 
centre of the tobacco industry in the nation; other important 
industries include nylon hosiery, men’s and boys’ underwear, elec- 
tric communication equipment, woolen blankets, furniture, textiles, 
and dairy products. 

Four-year colleges in the city are Winston-Salem Teachers Col- 
lege, a state-supported institution established in 1892; Wake For- 
est College (Baptist; chartered in 1833) and its affiliated Bowman 
Gray Medical College (1902); and Salem College (Moravian; 
founded 1772). It is the economic centre of about 15 surround- 
ing counties. Winston-Salem established a council-manager form 
of government in 1948. (D. J. Wr.) 

WINTERGREEN, the name for several low evergreen herb- 
like shrubs, especially Gaultheria procumbens, a member of the 
heath family (Ericaceae; g.v.). It has numerous short, erect 
branches bearing in the upper part short-stalked, oval, thick, shin- 
ing leaves with a sharp-toothed edge. The flowers hang singly 
from the leaf axils and have a pale pink, waxy-looking urn-shaped 
corolla, The bright red berrylike fruit consists of the much- 
enlarged fleshy calyx, which surrounds the small, thin-walled, 
many-seeded capsule. The plant is a native of shady woods on 
sandy soil, especially in mountainous districts in the northern 
United States and southern Canada; it is quite hardy in England. 
The leaves are sharply astringent and have a peculiar aromatic 
smell and taste caused by oil of wintergreen, a volatile oil used 
in the treatment of muscular aches and pains and as a flavouring 
agent (commercially, the active ingredient, methyl salicylate, is 
synthesized and sold as oil of wintergreen). An infusion of the 
leaves was used, under the name mountain tea, in some parts of 

North America as a substitute for tea, and the fruits are eaten 
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under the name of deerberries. Other names for the plant a 
berry, checkerberry, boxberry, spiceberry and ground holly * 
counterpart on the Pacific Coast is the salal, or shallon C P 
lon), a slender shrub, one to six feet high, with black berries: iti 
found in the coastal redwood belt of California and northward 
British Columbia. “Wintergreen” is also applied to the pipsiss s 
(Chimaphila umbellata). The so-called flowering wintergen y 
Polygala paucifolia. 

WINTERHALTER, FRANZ XAVER (1805-1873 

), Ger 

man painter and lithographer, best known for his royal portraits, 
was born at Menzenschwand, Black Forest, April 20, 1805, He 
trained in Freiburg-im-Breisgau and Munich, and in 1828 entered j 
court circles when he became drawing master to the margravine 
Sophie at Karlsruhe, After a visit to Italy in 1833-34, he went to 
Paris and quickly became fashionable, at first under the protection 
of King Louis Philippe and later at the court of Napoleon IIT, He f 
was first summoned to the English court by Queen Victoria in 184 
and in the course of his career painted most of the crowned heads 
of Europe, as well as leading members of the aristocracy, Hj 
style, somewhat pedantic at first with smooth enamellike surface, 
developed a freedom of brushwork and romantic charm (well er 
emplifed in the celebrated portrait of the Empress Elizabeth of 
Austria) that accounts for his popularity among sitters. Winter 
halter's works, which became widely known through copies and 
reproductions, are now valued more for the picture they give oft 
bygone age than for their purely aesthetic qualities, He died al 
Frankfurt am Main on July 8, 1873. | 

WINTER SPORTS. Although ice skating, sledding, anl 
other winter sports have long been popular in many parts of the 
world that have sufficient ice and snow, they gained national and 
international stature only in the 20th century. Figure skating 
on ice became the first Olympic winter sports event in 1908, fk 
Jowed by ice hockey in 1920, and skiing, bobsledding, and sped 
skating in 1924, the year the separate cycle of Winter Ol 
Games was inaugurated. : 

The major winter sports are covered in detail in separate att 
cles: see BOBSLEDDING; CURLING; Ice BOATING; ICE Hockey; Io 
SKATING; SKIING; and TomoccANiNG. For Olympic competit 
see OLYMPIC GAMES, See also CHILDREN’S GAMES AND SpOntt 
Games Around the World. Jl $ 

WINTERTHUR, the second largest town in Zürich Canton | 
Switz., lies 1,450 ft. (442 m.) above sea level in a wooded fest 
east of the Töss River, 16 mi, (26 km.) NE of Zürich by 
Pop. (1960) 80,352, German speaking and three-fourths Pod 
tant. The town has extensive garden suburbs surrounding 
medieval core. Notable among the advanced schools is the E 
nikum, the largest college of technology in Switzerland. The Ke 
hart Gallery has Swiss, German, and Austrian paintings a a 
18th, 19th, and 20th centuries; and there is a symphony Or ve 
The Roman settlement of Vitodurum was on the site of mee 
northeast suburb of Ober-Winterthur. Winterthur was s d 
(c. 1175) by the counts of Kyburg, who granted it à chart 
extensive privileges, In 1264 the town passed to the fai di 
with the Kyburg inheritance. It came under the rule 0! t 
of Zürich, a member of the Swiss Confederation, in 14 beconit 
shared the history of the other Zürich territories, 
a district town. Winterthur is a railway junction 
engineering works. ; a and 

WINTHROP, JOHN (1588-1649), Puritan leach i gg 
governor of the Massachusetts Bay Colony, was born i id 
tone, Suffolk, Eng., Jan. 12, 1588. After attending fa 
lege, Cambridge, for two years, he left in 1605 to marry nit 
the practice of law. Already a Puritan, he joined the ve to M 
Agreement, which in 1629 pledged its associates to ets colat 
England if the patent and government of the Massacht » gott 
could be transferred there. On Oct. 20 he was oo eo 
and sailed the following March in the “Arbella,” rea eral gol 
June with a large party. He settled at Boston sevt 
later, living there until his death on March 26, 1649. col 

For 19 years Winthrop was the dominant figure a oi 
He was chosen governor 12 times and was either bs igt 
ant governor in the intervening years. Cheerful 


f-disciplined, he devoted himself wholeheartedly to the colony, 
Although somewhat aristocratic (he pointed out that democracy 
ws recommended nowhere in Scripture), he resisted the efforts 
of the clergy to control the colony. 

Jn 1634 he took the lead in preparing the colony against possible 
coercion by England, Rebuked by the clergy for being too lenient 
with religious dissenters, he grew more severe, siding with the 
dergy in the Antinomian Controversy of 1636-38 (see Hutcxin- 
sox, ANNE). He was the first president of the Commissioners of 
the United Colonies of New England, organized in 1643 for de- 
fense against the Indians. Again in 1645-46 he defended his 
colony against the threat of parliamentary interference. His keen 
nind, his religious sincerity, and his strength of character placed 
him high among American colonial leaders. He was married four 
times, the last in 1647. 

Winthrop’s Journal (edited by James K, Hosmer, 1908) is a 
priceless record of the Bay colony’s early years. The Winthrop 
Papers, published by the Massachusetts Historical Society, are 
also valuable. 

See Robert C. Winthrop, Life and Letters of John Winthrop (1864- 
6), and Edmund S. Morgan, Puritan Dilemma: the Story of John 
Winthrop (1958). (B. Sm.) 

WINTHROP, JOHN (1606-1676), known as John Win- 
throp the Younger, son of John Winthrop (1588-1649), was born 
at Groton, formerly a small rural village lying about midway be- 
tween Wadleigh and Sudbury in Suffolk, Eng., Feb. 12, 1606. He 
attended the Bury St. Edmunds Grammar School and Trinity Col- 
lege, Dublin, studied law for a short time after 1624 at the Inner 
Temple, London, and accompanied the expedition of the duke of 
Buckingham for the relief of the Protestants of La Rochelle. In 
1631 he followed his father to Massachusetts and was an assistant 
(member of the governor’s council) in 1635, 1640, 1641, and from 
1644 to:1649. He was the chief founder of Agawam (now Ips-. 
Wich), Mass., in 1633. He went to England in 1634 and returned 
the following year as governor (for one year) of Connecticut, un- 
ltr the Saye and Sele patent, sending out the party that built the 
fort at Saybrook. He was again in England in 1641-43 and on 
Ma hoe to Massachusetts established ironworks at Lynn and 

raintree, 

Winthrop became magistrate of Connecticut in 1651; in 1657- 
$8 was governor of the colony; and in 1659 again became gover- 
nor, and was annually reelected until his death in Boston on April 
51676. In 1662 he obtained in England the charter uniting 

€ colonies of Connecticut and New Haven. In 1675 Winthrop 
Ma further honoured by being chosen a commissioner of the 
b ited Colonies of New England. In England he was elected 
" membership in the newly organized Royal Society, and his 
ee was published in the Proceedings of the Massa- 

5 Historical Society. 
[M F. Waters, Sketch of the Life of John Winthrop the 2S 
Wee ee m ooo 
WINZET, NINIAN (1518-1592), Scottish Catholic con- 

an M and author of polemical tracts in the hie A 
Verity ae in 1518 and was probably siue D t Linlith- 
fov, but asgow. He taught in the grammar sc Ede SE 
ecause Am expellit and schott out” from this office n a 
Contine 7 his opposition to the Reformation, He escape tothe 
Wied Ht lectured at the University of Paris, studied at Domi 
monaste ome, and in 1577 was appointed abbot of the pee de zi 
lis death on Sent Jamnes ak Regensburg, where he remain 

ES . 21, 1892. 9 
d Doss polemical tracts (Certane Tractatis for ee 

v sed and Maneris, 1562; The Last Blast of the premi, $6 
eof (n 6, 1562; The Buke of Fourscoir-thre On ae 
Scottie oe historical value, and his determined use of aul ERG 
an teresting at a time when many prose writers in 
His RS to English. E 

hn ular writings were edited by J- K. 

90) for the Scottish Text Society. 


e 
eA. C, Southern, Elisabethan Recusant Prose e 


Hewison (two vol- 


G. M) 
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WIRE. The first known writing relating to wire and its manu- 
facture appears in the Bible (Ex. 39:3): “And they did beat the 
gold into thin plates, and cut it into wires. ..." When round wire 
was required, the plates probably were cut into narrow strips, 
which were then hammered and filed to form threads or wire. 
Since these wires were very short, it was necessary to braze or ham- 
mer several pieces together to make longer lengths, 

For several centuries wire was drawn through metal dies by 
hand, in short lengths. The section to be drawn was hammered 
to a point so that it could be pushed through the hole in the die. 
The wiredrawer grasped it with his hands, or with tongs, and 
pulled it through the die, the amount of reduction being limited by 
the strength of the wiredrawer. Various means were used to aug- 
ment his strength, such as seating him in a hanging chair so that by 
bracing his legs against the die-holding structure he could pull with 
his arms and push with his legs, thus having more pulling power. 
Again, however, the amount of wire he could draw at each pull 
was limited by the length of his arms and legs. He pulled out as 
much as he could and then grasped the remaining wire close to the 
die and repeated the operation until the length was completed. 
The shape of the wire assumed the shape of the die-hole through 
which it was drawn. There were a number of modifications of this 
method in use, but all depended on the strength of the wiredrawer. 
Consequently, except for very soft metals, no large-diameter wire 
could be drawn. Larger wire had to be made by hammering or 
rolling or both. 

Water power for wire-drawing machinery was used first in Ger- 
many about the middle of the 14th century, in England in 1565, 
and in the United States about 1650 and, together with the advent 
of the steam engine in 1769, eliminated the manual-drawing prac- 
tice. Wire was produced thereafter in somewhat larger sections 
and longer lengths, but it was still relatively small in section and 
short in length. It was not until the demand for wire rope about 
1840 and the development of the telegraph beginning in 1844 that 
the requirements for larger tonnages and longer lengths of both 
steel and copper wire became acute. Thereafter the invention of 
the telephone, barbed wire, and wire fencing, and a greater use of 
wire nails and other wire products all added to the demand for 
enormous tonnages of wire. 

The invention of the Bessemer steelmaking process in 1856 and 
the Siemens-Martin (open-hearth) process in 1867, and the inven- 
tion of new machinery and methods of rolling rods about 1880, 
along with improvements in machinery and methods for the manu- 
facture of wire, made it possible to produce wire in large tonnages 
and greater lengths. 

WIRE MANUFACTURE 


Wire is made from various metals and alloys, such as brass, 
bronze, copper, aluminum, and zinc, as well as steel and the pre- 
cious metals, gold, silver, and platinum. The description of wire 
manufacture which follows, however, is limited to steel, since the 
process used for the other metals is fundamentally the same. 

Gauges.—The wire gauge almost universally used is the steel 
wire gauge. The Birmingham gauge, the only gauge recognized in 
the United States by an act of Congress, is used for gauging im- 
ported wire. It is practically obsolete for any other use in the 
United States or England. The American, or B. & S. (Brown & 
Sharpe), gauge is used for copper wire and other nonferrous wire. 
All wire gauge numbers are gradually passing out of use and are 
being replaced by decimal or circular mil designations. 

Rods.—Wire is drawn from a hot-rolled section of steel, called 
a rod. (For some of the softer metals, rods may be formed by 
extrusion or casting instead of rolling.) The size of the rod to 
be drawn into wire varies from the smallest size, 5 gauge, s'y in. 
(nominal 0.218 in. diameter), to the largest size, 4} in. (0.734 
in. diameter). 

When the rods leave the last pass in the rod mill they are coiled 
into bundles weighing from 300 Ib. in some mills to 450, 600, and 
1,000 Ib. in others. Since rods are rolled and finished at high 
temperatures, about 2,000° F (about 1,090° C), a hard oxide of 
iron, called scale, forms on the rod surface. This scale is very 
abrasive and must be removed before the wire can be drawn; if 
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TABLE I.—Comparison of Wire Gauge Systems the rod; (2) threading the pointed end of the rod 
TE 3 (3) attaching the end to the drawing block. +! 
Gigs Gauges imdecipaliparts oben inm Wire Dies.—The wire die (see fig. 1) is made fror 
number Steel American QS British Music or material, usually tungsten carbide, although other ma 
wire | (or B.&S.) | (or Stubbs) | Imperial | piano wire | 4. tantalum carbide, hard chrome steels, and chilled 
7/9 4490 E -500 a used. For very fine wire, e.g., 0.010 in. in diate 
E oe Siss m an 0s diamond dies may be used: 
1 d oe ^ nd oo E The hole i in the tungsten carbide die, through whi 
2/0 331 13648 380 2348 .008 is drawn, is actually a taper at the entrance end ai 
up 3005 RE E AD fd taper at the exit end, with a small surface between 
2 2 ED 259 ae ae exact shape and size of the wire being drawn. There are. 
4 2253 (2043 238 232 1013 in the carbide die, the first being the cone-shaped 
hi oe aha an an ie designed so that the rod or wire entering the die w 
1 177 Jis 120 HS ds it some of the lubricant. The second zone, which i al 
9 1483 a 148 nm 1022 is the working and shaping part of the die, and it is in 
Hf nore "95 TE 8 pet that the actual reduction takes place: The angle of ti i 
12 1058 .0808 109 1104 1029 important part of the reduction in size of the rod or: 
m x T v 14 ie gree of angularity depending on the kind of steel, 
5 as vh m2 un m reduction of area required, and the kind of lubricant 
17 1054 10453 1058 1056 1039 comes a very short cylindrical zone known as the beari 
8 Qu os id s (od the actual roundness and size of the wire is formed, 
20 0348 10320 035 036 2045 lowed by the exit, or reverse taper, which strengthens | 
au i aes vet oe 0 of the die and prevents the end of the bearing from. 
mi Since tungsten carbide is very brittle and, used byi 
020 not have enough strength to be used as a wire-drawi 
ge case is shrunk around the carbide nib to act as a reinfc 
014 ber. Because of the heat generated by the drawing 
23 usually necessary to water-cool the dies, as shown in fi 
2 Tungsten carbide dies are made in single units—on 
008 in each die. The hole may be any shape desired, ro 
Sie onal, half-round, rectangular, etc. When the tungsi 
used for round wire wear out on their original size, | 
iS opened up for a larger size until the ultimate st 
= carbide nib is reached. 5 


Lubricants.—Bare rods or wire cannot be drawal 
since heat generated by friction would cause the: 
not removed, it will cut the wire-drawing die during the drawing Or the wire would be scratched and the die worn and th 
operation and also cause the wire to break. eventually be off-gauge or break, or both. Many h 

Cleaning.— The removal of scale is known as the cleaning proc- used for wire drawing, depending on whether dry 
ess. There are several methods for doing this. The most widely drawing is used. 
used method is to immerse the rods in a 3 to 10% solution of For dry drawing the lubricants used are soap 
sulfuric acid and water heated to about 150° F (65° C). The acid sodium soaps, metallic stearates, lime and greases, 
treatment is called pickling. The acid also contains an inhibitor, Or some combination of these. For wet drawing, S 
an organic compound used to prevent the acid from attacking the Soluble oils, and the like are used. The wire may 
metal after the scale has been removed. Other acids, such as hy- copper, brass, or bronze by displacement from sa 
drochloric, nitric, and hydrofluoric, are also used, depending on these metals prior to wet drawing. ! 
the material being pickled. Scale may also be removed by sub- _ Wet drawing is usually associated with fine-wire d 
jecting the rods to the action of a molten salt bath, such as sodium is used for coarser wire in some cases when special 
hydride, or to the action of mechanical descalers which break the surfaces are required. The dry lubricant is carried im 
scale from the rod by means of a deforming action. Metallic grit box shown in fig. 1. For wet drawing the lubricant 1 
blasting is sometimes used to clean spring wire. the wire in the lubricant box or it may be used im 

After the rods have been cleaned in the sulfuric acid bath, drawing machine designed for that purpose. } 
they are washed with water to remove the acid and are immersed Drawing Operation.—Wire drawing may be cart 
in a coating solution which may be a lime emulsion, a phosphate ! 
base solution, or some other. If lime is used, the coated rods are 
transferred to an oven, called a baker, and heated to from 250° 
to 450° F (120° to 230° C), the time of heating varying from = 
about ten minutes to several hours, depending on the kind of steel 
and the purpose for which it is to be used. If borax or phosphate 
solutions are used, baking is not always necessary. These coatings, WA 
especially the lime coating, not only help neutralize any remaining — UBRICANT BOX [ 2 = 
traces of acid on the rods but also act as a lubricant carrier in the Yi x S 
subsequent wire-drawing operations. After this last step, the rods i— 
are ready for the wire-drawing operation. Lcx 2 

Wire Drawing.—Either before the rods are cleaned or after 
they are removed from the baker, several bundles of rods are 
placed on holders called pins or flippers. Electric resistance butt 
welders are used to weld the back end of the front bundle on YH 
the pin to the front end of the next bundle and so on for the 
entire pin. This permits the use of long lengths of rods for wire 
drawing. 

The wire-drawing process consists of three steps: (1) pointing FIG. I.—CROSS SECTION OF A WIRE DIE — 
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FIG, 2.—8INGLE-BLOCK WIRE-DRAWING UNIT AND STRIPPER 


single-block, single-draft unit, or on a multiple-block multiple-draft 
machine, depending upon the amount of reduction required. 

A single-block unit is shown in fig. 2. The rod is first pointed 
by means of reciprocating rolls or a swager so that the pointed end 
of the rod can be threaded through the die and fastened to the 
cylindrical block. 

The block, driven by an electric motor, is revolved and pulls the 
tod through the die, thus reducing the rod in diameter and in- 
creasing its length in the form of wire. The wire as it coils around 
the bottom of the block keeps pushing the strands up until the top 
of the stripper, shown in fig. 2, is reached. The block is then 
stopped, the wire cut, a crane lifts the stripper with the drawn wire 
from the block, the stripper is again collapsed, and the wire de- 
Posited on a truck or other conveyance. The stripper is then re- 
placed on the block, the wire fastened, and the block again rotated. 
The block, depending on the kind of wire being drawn, may be 
ar- or water-cooled, this function taking place out of direct con- 
tact with the wire, 

_ There is a limit to the amount of reduction the wire may be 
fiven at each draft, depending upon the tensile strength of the 
Wire and other physical characteristics, because the drawing op- 
‘ration increases the hardness and stiffness and decreases the duc- 
tility of the wire. When smaller sizes of wire are required, there- 
fore, and since the reduction cannot be performed in a single draft, 
‘number of drafts are required. When several drafts are neces- 
“ity a multiple-block machine i$ used. In substance, this type of 
aie drawing machine consists of a number of single-block ma- 
: nes built together in one unit. Each block may be driven by a 
"parate motor, or all may be driven by one motor having suitable 
Tiving Bears for each block on a single shaft. 

" € Wire, as it is reduced in section, increases in length. The 
ed of each block after the first one must be proportionately 
ae T to compensate for the increase in length of the wire, so that 
BUT the first block may be drawing wire at 600 ft. per min., the 
M Minishing block may be drawing the same strand at 1,500 ft. 

The first block in the multiple machine may be a double block, 
a 1s, one block superimposed on the other. In this case, the 
Sicke we through the first die and around the top of the two 
ire S the latter being, in effect, a short cylinder or spool. 4 
thro I5 given a few wraps around this spool, then pointed, passe 
Bi um the bottom die to the bottom block, and then for each 

Ble block of the series to the stripper block. 

D a rule, the wire-drawing lubricant is required only for the 

draft, since enough will be carried over on the wire to finish 
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the entire drawing. If, for some reason, more lubricant is re- 
quired, it can be added at any of the subsequent drafts. 

For wet drawing fine wire, the same principles are used, but 
the wire-drawing machinery is different. The blocks, instead of 
being vertical, are usually horizontal and are revolved in the draw- 
ing solution. Or the blocks may consist of two step-down cones, 
parallel in position and opposite each other, 

The wire passes from one cone to the other and back again 
alternately, and passes through a die between each reversal until 
the wire reaches the final block, which is usually vertical and on the 
outside of the machine. The cone blocks and the dies which are 
enclosed within the wire-drawing machine are kept constantly 
drenched with lubricant. Instead of coiling on the final block, 
the wire may be wound directly on a removable spool, or it may 
be given a few turns around the finishing block before passing to 
the spooler. 

Annealing and Heat Treating —Wire cannot always be finished 
directly from the rod since the steel becomes so hard before the 
finished size is reached that unless softened it will break. Soften- 
ing is accomplished by heating the wire to a point below the criti- 
cal range for a period of time long enough to relieve the drawing 
strains. This operation, while not true annealing (softening), is 
suitable for the subsequent drawing operation. In some cases, 
especially for high-carbon or alloy-steel wire, several annealings 
may be necessary, each at a different step of the wire-drawing proc- 
ess. This is known as process annealing. ` ° 

In some cases, such as for certain cold-heading stock, rope wire 
or spring wire, the rods are given a special heat treatment called 
patenting before the drawing operation. Or, for stock to be sub- 
jected to cold heading, or similar operations, the rods or wire 
may be spheroidized. 


MANUFACTURERS' WIRE 


This type of wire is used for the manufacture of wire products, 
such as merchant wire, which is used to make fence wire, barbed 
wire, bale ties, wire nails, wire for concrete reinforcing, stucco 
mesh, etc. Manufacturers’ wire is finished as bright wire, bright 
basic wire, annealed or otherwise heat-treated wire, wire requiring 
highly finished surfaces, such as that used for electroplating; rope 
wire, spring wire, bolt and screw wire, telephone and telegraph 
wire, music wire, box wire, florists’ wire, cotton-pin wire, welding 
wire, and wire for many other purposes. Wire can be made in 
almost any shape desired and to any analysis, and with specified 
physical characteristics, although it is not customary to specify 
both chemical and physical requirements for the same wire. Some 
of the products made from this wire are not new. In England in 
1565, for example, wire was used to make “knitting needles, nayles, 
pack-needles, chaynes, burde caiges, mouse trappes, buckles, iron 
rings, and like iron wyre wares.” 

The steel for manufacturers! wire may be made by the basic 
or acid open-hearth process, basic or acid electric-furnace process, 
the Bessemer process or a modified Bessemer process. It may 
be made from low-, medium-, or high-carbon steel or one of the 
many alloy steels. It may be wet drawn, dry drawn, or drawn and 
rolled; as is the case with some shaped wire. It may be hard, soft, 
medium hard, or tempered to suit specific requirements. The coils 
of wire may be pot annealed, strand annealed through molten lead 
or molten salt, sull finished, liquor finished (copper, brass, or 
bronze-colour finish), galvanized (zinc coated), tin coated, lead 
coated, or aluminum coated. 


FENCING AND NETTING 


Kinds of Fences.—Landed property formerly was marked out 
by stones or posts, set up so as to ascertain the division of family 
estates. Later, fences or enclosures were built either from stones, 
hedge, sod, turf, wood, or other easily available materials. The 
building of fences from most of these materials involved the 
clearing of the land and other backbreaking labour. 

What was true for the labour required for rail fences was also 
true for stone, turf, stump, and other types of fences. Hedge 
fences, of course, were a product of the soil, being principally 
prickly pear or Osage orange. They required a long time to grow 
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and it took a great deal of time and labour to maintain them. 
Furthermore, they would not afford adequate protection from ani- 
mals. Many of these fences are still in use, however, though they 
occupy space which could be used for crop production. 

Plain wire was used for fences in England as far back as 1840, 
and galvanized wire was used for the same purpose in 1851 (woven 
wire fence, except netting, was not manufactured at that time). 

That was the situation until 1874, when barbed wire made its 
appearance. It was developed principally as a result of the inven- 
tion of improved machinery for its manufacture. Barbed wire 
was thought to be the last word in fencing and, to a certain extent, 
that was true, since a practical loom for weaving woven wire 
fence had not yet been built. A number of styles of woven wire 
fencing were developed between 1877 and 1909, but it was not 
until the early 1890s that practical looms for weaving fence fabric 
were introduced. 

Woven Wire Fencing and Netting.—There are several kinds 
of woven wire fence, each adapted more or less to a particular 
use. 

Farm, Field, and Poultry Fence.—This is made up of horizontal 
wires, called line wires, and vertical wires called stay wires. The 
vertical and horizontal wires are held together at their respective 
intersections by joints called ties or knots or by welds or twists. 

There are three types: (1) the stiff-stay fence, which uses a 
staple-tie knot or welded joint, and whose stay wires are one piece 
from top to bottom; (2) cut-stay fence, which uses a wrapped 
joint or knot, known as the hinge joint, which has a separate stay 
wire between each pair of line wires; (3) twist-stay fence, which 
is also a cut-stay type. Wire for all of these fences is usually zinc 
coated (galvanized), although it may be coated with lead, alumi- 
num, enamel, or plastic. 

These types of fence are made from various gauges of wire, 9 
gauge being the heaviest used except for some railroad right-of- 
way fence, for which 7-gauge top and bottom wires are used. The 
lightest gauge used is 20 gauge for some types of poultry fence 
and for netting. 

Chain-link fence is essentially an industrial fence, although it is 
widely used for other purposes such as for enclosing large estates, 
playgrounds, athletic fields and cemeteries. This fence is made 
from wire pickets spirally wound and interwoven in the form of 
a continuous link fabric, without knots or ties except at the top 
and bottom of the fence where it is twisted (barbed) or folded 
over in a single interlock (knuckled). This fence is usually gal- 
vanized after it is woven, although a small amount is made from 
galvanized wire. It is made from 6-, 9-, or 11-gauge wire, only one 
gauge to a fence, which is not always the case with woven wire 
fence. 

Ornamental fence is sometimes called lawn fence, It did not 
come into widespread use until about 1920; prior to that time 
automatic looms for weaving this fence had not been invented. 
It is made of crimped stay wires, called pickets, which have their 
tops formed into semicircles, with the short end of each picket 
tied into the top line wire (called cable, if the top wire is formed 
of two longitudinal wires twisted together), The line wires are 
locked in the crimp of each picket and the picket ends are locked 
into the cables by means of the cable twist. Sometimes the twist 
is not used and the wires are welded together at their respective 
intersections, Variations of the structures described are princi- 
pally in the number of wires used and the method of interlocking. 

Wire netting is the oldest of woven wire fences and was first 
made in England in 1844 by Charles Barnard. The first netting 
was made by hand twisting on a wooden machine. In 1855 Bar- 
nard built a power-driven machine which made netting having 
meshes of 18 in. Most netting made at that time, either galvanized 
or varnished, was sold to Australian stockmen and farmers. 

Woven wire netting is made in either diamond mesh or hexag- 
onal mesh, with 1-, 13-, or 2-in. mesh size. It is usually made from 

17-, 18-, or 19-gauge wire and from galvanized wire, or it may be 
galvanized after it is woven. This netting is also known as poultry 
netting or chicken wire. 
Barbed Wire.—This wire is made up of two longitudinal wires 
twisted together to form a cable and having wire barbs wound 
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TABLE I.— Standard Types of Barbed Wire 


Nominal Diameter 


Number aa ee Shape 
oí spacing o D of 
i Cable wire Barbs 

points Pacts tea} palate, age barbs | 

4 4 12 m R 
2 4 1234 14 oma 
2 4 14 16 Round 
A Oe oe 
4 alf- 
2 4 12% 1234 ae 


around either one or both of the cable wires at regular spaced jp. 
tervals. The barbs are made from round, half-round, or flat wire 
and are spaced four or five inches apart; for certain special barbed 
wire the barbs are spaced three or six inches apart. The cables 
are made from 124-, 134-, 14-, 153-, or 16-gauge wire, and the 
barbs from 12-, 123-, 14-, or 164-gauge wire. 

The gauge of the half-round or flat barbs is determined from 
the round wire from which the barbs are rolled. The barbs are 
diagonally cut in order to provide sharper points, and unless other 
wise specified are one inch in length from tip to tip. The barbs 
have either two or four points, depending upon whether the barbs 
are formed from one wire or two wires. 

Prior to the introduction of barbed wire it was customary to 
use 9-gauge round or oval wire or flat wire having serrated edges, 
However, this wire was easily broken since it would not stand tht 
pressure of cattle running into or even leaning against it. Further 
more, expansion of the wire in hot weather and contraction in cold - 
weather caused the wire to break. This was the reason for the 
use of two wires twisted together in the later barbed wire, sint 
it permitted contraction and expansion without breakage. 

The first patents on barbed wire were taken out in 1867 in the 
United States, but it was not until 1874, when Joseph Glidden of 
De Kalb, Ill., invented a practical machine for the manufacture 
of barbed wire, that the industry began to be developed on a latge 
scale. 

Barbed wire machines are fundamentally alike. The cable wire 
feed through the machine longitudinally and the wire for the 
two-point type of barb feeds into the machine at right angles lo 
the cable wires, from one side of the machine; for four-point 

barbed wire, one wire from ead 
side of the machine. The wit 
for the barbs feeds into a spinner 
head which revolves around ont 
^ or both of the cable wires, ë 
pending upon the type of bar 
wire being made, The spine 
twists the barbs around one o 
both wires of the cable and cut 
knives cut the barbs to length i! 
point, The cables are then a 
the proper distance from the s 
spacing and the process 18 y 
peated, all of this being P 
formed automatically. I 
meantime, the finished bar 
wire is coiled on a reel, usk 
made of wire, into lengths y h. 
rods or weights of 100 0r ‘ait 
The finished coil of barbe diit 
is removed from the W^ idi 
inserted 
manually, a new reel ins Bal 
the operation repeated. PP. 
E wire is usually made of gå 


k sth galvanize 
FIG. 3.—BARBED wire WiNDINGs Wire but, for use ie fence" | 


after-weaving chain- 


(A) Two-point round barbs wrapped 
around one cable wire; (B) two-point 
half-round barbs wrapped around both 
cable wires; (C) two-point flat-wire 
barbs wrapped around one cable wire; 
(D) four-point round barbs, one wire 
of each barb wrapped around one cable 
wire, second wire wrapped around both 
cable wires; (E) four-point half-round 
barbs wrapped around both cable wires 


ication. 
is galvanized after fabrica? 


WIRE ROPE 


Uses.—This product P 
wire made from steel, om 0f 
carbon content varying cart 


to 0.90%, although lower" 
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wire may be used for specific purposes. Wire rope is designated 
hy the names cast steel, mild plow steel, plow steel, and improved 

iowsteel. It is made in a variety of designs based on the purpose 
for which it is to be used. The wire may be plain or galvanized, 
also according to use. Wire rope is used for hoisting, elevators, 
bes es. eem meia. power transmission, suspension 

ridges, an: s 
b History—The first wire rope was made by tying together single 
strands of straight wire and then grouping and tying several of 
these units together to form a rope of the diameter required. 
Such ropes were unsatisfactory, The tie wires slipped and did 
not remain in position; there was too much variance in the physi- 
al characteristics of the individual wires; the straight wires were 
too stiff; and the rope lacked flexibility. Furthermore, until about 
1880 it was not possible to produce uniform grades of steel in 
suitable lengths to manufacture sound rope wire, although heat- 
treated steel (patented) wire had been produced since 1854. 

The origin of the modern wire rope is highly controversial. An 
Englishman named Wilson claimed to have made wire rope in 
1832, but a German, A. Albert, produced wire rope in 1834 
which was used at a German mine, and some rope is still known 
as Albert lay. Albert’s rope was laid by hand. In 1840 a patent 
was issued in England to Robert Stirling Newall for the first wire- 
ropemaking machine. Until, however, the invention of the Bes- 
semer and Siemens-Martin (open-hearth) processes for steel-mak- 
ing and the development of the rod mill about 1880 it was not 
possible to make suitable steel and produce it in the long lengths 
md with the uniform chemical properties required for rope wire. 

Classes and Constructions.—Wire rope is made of a group 
o individual wires twisted together helically with a uniform twist 
(pitch) and direction around a hemp or wire core to form a strand. 
Several of these strands are then similarly grouped (laid) to form 
wite rope, although for rope to be used for guys or bracing only a 
Single strand may be used. 

As mentioned previously there are four classes of wire rope: 
est steel, a low-carbon product; mild plow steel, with a carbon 
‘ontent ranging from 0.40 to 0.70%; plow steel, with a carbon 
ee from 0.65 to 0.80%; and improved plow steel, with a 
T on content from 0.70 to 0.90%. This range, of course, may 

Perea between different manufacturers. 

* UN are four standard constructions of wire rope: 6x 7,6x19, 
edm and 8 x 19. This means that the rope is made up of 6 
e of 7 wires each, 6 strands of 19 wires each, etc, While these 
s iius are considered more or less standard, there are many 
oorr used Be the various wire rope manufacturers 
requirements, 
Wahear king. Rods to be used for rope wire are subjected 
a, teatment, called patenting, by which the rods are strand 
Br » a temperature above the critical range of the steel, and 
35 rough a selected range at a relatively rapid rate. 
are three methods for doing this. One is to heat the rods 
* proper temperature in a furnace and cool them directly in 
in obe Second process, the rods are cooled in molten lead 
Of the Fi proper temperature, depending upon the carbon content 
len je 1 The third method involves heating in one bath of 
cm and cooling in another molten lead bath, the second 
M led at a much lower temperature than the first bath. 
ten salt bath: i f the molten lead 
e object eer ere used instead of the molten lead. s 
Bin, with of patenting is to produce a structure having a fine 
t finely di 5 iron carbide distributed through. the ferrite in 
sorbita t. led form. This structure is metallurgically known as 
Noperties ‘ae a grain structure having good wire-drawing 
tetesan, th t different stages of the wire-drawing process, when 
tration m e rope wire may be subjected to the patenting op- 
after cath or more times, and must be cleaned, coated, and baked 
fully fet eet operation. The finished wire must be care- 
ites b. » depending upon its ultimate use. Usually this re- 
Derequire ‘te tensile strength, and torsion tests, but others may 
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ine wi ; t 
i ERR for ropemaking is usually coiled on spools in the wire 
n coils for larger wire, and the coils later spooled on sepa- 

nes. The spools are placed in the cradles of the strand- 
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ing machine in such a manner as to prevent twisting of the wires. 
There the wires are led to the front of the machine where they 
are mechanically laid around a core wire at the point where the 
wires converge and the strand is then wound on drums. The 
drums are placed in another machine, called a closer, where they 
are subjected to the same process as in the strander, to form the 
finished rope, which is coiled on reels for shipment. 

Rope is furnished in several types of lay. In the regular lay, 
the strands of the rope are laid in an opposite direction to that 
of the wires in the strands. The Lang (sometimes called Albert) 
lay has the wires in the strand, and the strands of the rope twisted 
in the same direction. The preformed lay has the wires pre- 
formed before laying. The lay may be left lay or right lay. In 
general, stiffness, tensile strength, and surface wearing increase 
with the carbon content of the wire and the size of the individual 
wires. Flexibility is obtained by increasing the number of wires 
in the strand, the number of strands in the rope, or both. Reverse 
bends are highly detrimental to the life of a rope, so the rope 
should travel and bend in the same direction. 


WIRE SPRINGS 


There are countless uses for wire springs, varying from the 
fine spring for precision instruments to the large wire springs used 
for upholstery, mattresses, automobiles, and heavy machinery. 

Wire springs may be made of low-, medium-, or high-carbon or 
alloy steels, as well as nonferrous alloys, and in many shapes, such 
as round, flat, or rectangular. They may be used as drawn, or they 
may be heat treated. Wire springs may be classified as extension, 
compression, and torsion and may be helical, spiral, and some other 
shape. Small coiled helical springs are made from hard-drawn 
steel wire having a carbon content from 0.45 to 0.75% and a 
manganese content ranging from 0.60 to 1.20%, or from music 
wire containing from 0.70 to 1.00% carbon, and manganese from 
0.20 to 0.60%. Some wire springs, such as valve springs, may be 
made from carbon steels or alloy steels. 

The steels for valve springs will contain 0.60 to 0.70% carbon 
if straight carbon steel, or from 0.45 to 0.55% carbon with chro- 
mium content 0.80 to 1.10%, vanadium 0.15% minimum if 
chrome-vanadium steel. Another steel used is from 0.55 to 0.65% 
carbon with a silicon content of 1.80 to 2.20%. 

The tensile strength of spring wire ranges from 150,000 to 
350,000 Ib. per sq.in. 

Hard-drawn wire for spring steels is process annealed and not 
heat treated after drawing. This type of steel is used principally 
for springs not subjected to severe stress or duty. 

Oil-tempered spring wire is tempered by a continuous process 
It is more suitable for precision forming and coiling operations than 
hard-drawn wire. 

Music wire used for springs is heat treated by patenting, in 
which the wire is heated above the critical range and tempered 
in molten lead, molten salt, or air cooled. Usually this wire is 
given no further heat treatment except to relieve coiling strains 
by heating the coiled springs to from 350° to 750° F (175° to 
400° C). Annealed wire may be coiled and then heat treated. 

The wire used for high-grade springs must be exceptionally free 
of physical, surface, or internal defects. 

See also references under “Wire” in the Index. 

BrsriocraPHy.—Wire, rope wire, and spring wire: J. Bucknall Smith, 
Wire (1891) ; Alastair T. Adam, Wire-Drawing and the Cold Working 
of Steel (1915) ; E. J. P. Fisher, “Cold Drawn Steel Spring Wire,” Wire 
and Wire Products (Sept. 1934) ; W. R. Bloxdorf, “Wire Rope,” Wire 
and Wire Products (Oct. 1938) ; U.S. Steel Corp., The Making, Shaping 
and Treating of Steel, 7th ed. (1957); K. B. Lewis, “The Shape of 
Things to Come,” Wire and Wire Products (Jan. 1941), Steel Wire in 
America (1952) ; Anton Pomp, The Manufacture and Properties of Steel 
Wire, trans. from the 2nd German ed. by C. P. Bernhoeft (1954); 
Wire Industry, Ltd., Wire Industry Handbook (1964). 

Wire fence and barbed wire: U.S. Department of Agriculture, “Farm 
Fences,” Farmers’ Bulletin No. 1802 (1940) ; U.S. Department of Com- 
merce, “Fence and Barbed Wire,” Simplified Practice Recommendations 
R9-42 (1942) ; Mamie Meredith, “Nomenclature of American Pioneer 
Fences,” Southern Folklore Quarterly (June 1951) in co-operation with 
the University of Florida (contains photographs of all types of fences) ; 
J. L. Schueler, “The Design and Manufacture of Woven Wire Fence,” 
Wire and Wire Products (Jan. 1951). (J. L. Sr.) 
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WIRE RECORDING: see Tare RECORDING, MAGNETIC; 
PHONOGRAPH. 

WIRETAPPING, as a term of legal significance, refers to 
the interception of a telegraph transmission or a telephone con- 
versation without the consent of one or both parties to the mes- 
sage. Such interceptions, which may be accomplished by a va- 
riety of techniques, are motivated by the same considerations 
that lead to other kinds of eavesdropping. Defense of wire- 
tapping for private commercial or domestic purposes is rarely at- 
tempted. The principal issues relate to the use of wiretapping 
by police officials as a means to detect crime or to gather evidence 
for criminal prosecution. 

There are indications of wiretapping activities in the United 
States almost from the beginnings of telegraphic communication. 
California enacted legislation in 1862 forbidding interception of 
telegraph messages. The tapping of telephone lines dates from 
the 1890s. In 1895 Illinois prohibited the interception of news 
dispatches being transmitted either by telegraph or telephone. 
In 1918 New York enacted legislation prohibiting interceptions by 
law-enforcement officers except when acting under the authority of 
court orders. Wiretapping by federal and state police officials oc- 
curred frequently throughout the Prohibition era. 

The modern federal law of wiretapping begins with the case of 
Olmstead v. U.S., 277 U.S. 438 (1928). A majority of the Su- 
preme Court, over vigorous dissent, held that a defendant's rights 
against unreasonable search and seizure, protected by the Fourth 
Amendment of the U.S. Constitution, were not denied by the 
tapping of his telephone wires by federal police officials. In 
denying constitutional protection to the privacy of telephonic 
communications, the O/mstead decision in effect delegated to 
Congress the responsibility for defining what restraints, if any, 
are to be imposed on wiretapping activity. In 1934 Congress 
enacted section 605 of the Federal Communications Act, which 
provides, in part: "no person not being authorized by the sender 
shall intercept any communication and divulge . . . the contents 
. «+ of such intercepted communication to any person." In the 
Nardone case (302 U.S. 379) the Supreme Court interpreted the 
section as requiring that evidence obtained by tapping telephone 
wires be excluded from federal criminal trials. The court held 
that introduction of such evidence would amount to a “di- 
vulgence” in violation of the section and rejected the govern- 
ment’s contention that the act does not apply to federal police 
officials, It is at least doubtful that Congress intended the re- 
sult attributed to it by the court, The language of the section is, 
in any event, poorly adapted to telephonic communications; and 
much of the complexity of the modern law is related to the defi- 
ciencies of the statutory language, Section 605 has been held to 
require only the exclusion of evidence obtained from the inter- 
ception of a telephone conversation to which the defendant was 
a party. If such an interception is made, however, not only the 
transcript of the conversation is excluded but all other evidence 
obtained from clues provided by the conversation. The section 
applies to intrastate as well as interstate telephone calls. The 
Supreme Court has held that listening to a conversation on an 
extension phone with permission of one of the parties does not 
fall within the statutory prohibition. It is clear that federal police 
officers continue to engage in wiretapping despite the statute. The 
position of the Department of Justice has been that section 605 
does not forbid wiretapping per se, but only interception and di- 
vulgence. Moreover, it is asserted, communication of the con- 
tents of an intercepted message by one federal police officer to 
another is not “divulgence” within the meaning of the act. This 
interpretation has never received definitive judicial approval. 
Since the late 1930s numerous unsuccessful attempts have been 
made to amend the provisions of section 605, usually with the pur- 
pose of broadening various law-enforcement uses of wiretapping. 

Many U.S. states also enacted wiretapping legislation. Some, 
like New York, authorize interceptions only under authority of a 
court order. Others, like Illinois, forbid all wiretapping. Many 
states have made no legislative attempt to prohibit or regulate it. 

All available evidence indicates that the legislative prohibitions 
have not prevented wiretapping by private persons and public 
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offcers. The U.S. Supreme Court has held that wiretap evi 
obtained under the authority of a state court order is not admissi 
in a federal criminal prosecution. The Supreme Court has ref ille 
however, to reverse a state conviction based in part on wire 
evidence admitted in the state trial. tap 
Wiretapping practices of official agencies became’ the subject 
of public discussion in England during the late 1950s, Tt Was 
revealed that the police, with consent of the home secretary, dis. 
closed transcripts of telephone conversations to the bar coum! 
indicating improper involvement of a barrister in criminal ac. 
tivities. In 1957 a committee of three privy councilors, after 
investigation, condemned the divulgence of such material to any 
private organization, including the bar council. The committe 
concluded, however, that the secretary of state has power to ay 
thorize law-enforcement agencies to engage in wiretapping, It ! 
was revealed that a considerable number of interceptions had been | 
so authorized. Permission appears to be granted in cases of seri. 
ous offenses when interceptions are likely to result in convictions 
and other methods of investigation have failed. The committe - 
discovered no evidence of wiretapping by unauthorized persons - 
Many European countries have adopted constitutional or legis — 
lative provisions intended to protect the privacy of telephonit 
communications. Generally, however, wiretapping is authorized 
under prescribed circumstances at the request of judicial, prose 
cuting, or police officials. Thus, although art. 187 of the Frendi 
Penal Code prohibits the disclosure of communications transmitted 
by radio or electrical devices, wiretapping by the police, the prot 
urator of the Republic, or the juge d'instruction, for purposes of - 
investigation, is legal. In Italy a constitutional provision guaran- 
tees the secrecy of “any form of communication"; but wiretapping 
is permitted when under judicial authority. In Denmark and 
Sweden a court order is ordinarily required to authorize intercep 
tion of telephonic messages, but exceptions are recognized in urgent 
cases. (FAA) 
WIRTH, KARL JOSEPH (1879-1956), German politidan 
who supported Germany's collaboration with the U.S.S.R. after 
World Wars Land II, was born at Freiburg im Breisgau, Baden, ol 
Sept. 6, 1879. Educated at Freiburg University, he became it 
1908 a master of science at a boys’ high school in Freiburg. 
1914, as a member of the Centre (Roman Catholic) Party, he was 
elected to the Reichstag and in 1919 to the Weimar National As 
sembly. In March 1920 he succeeded Matthias Erzberger aş mi 
ister of finance. In May 1921 he became chancellor, with it 
avowed policy of the fulfillment of treaty obligations. In Aug 
and September 1921 he came into conflict with A. R. von Kant, 
the Bavarian premier, who refused to apply to Bavaria the M 
of national emergency which Wirth had proclaimed consequent w 
the murder of Erzberger. Wirth stood) his ground, and D 
compelled to resign. The decision on the partition of Upi 
Silesia between Germany and Poland (Oct. 20, 1921) increase 
opposition to the policy of fulfillment. Wirth resigned on M 
1921, but resumed office four days later. He then sought to 8 
lish a "great coalition" which should include all but the Ni 
ists and the Communists, but failed to secure the support 0 5 
the Socialists and the Conservatives (Volkspartei), the ae 
jecting to the appointment of Walther Rathenau as foreign 
ister. Wirth and Rathenau represented Germany at n "m" 
Economic Conference, and on that occasion they conclu 1920) 
German-Soviet treaty of friendship at Rapallo (April in the 
Unable to carry out the necessary financial measures t0 $ i js 
depreciation of the mark, Wirth resigned in November. 1 y de 
1929-30 he served as minister for the provinces excu sid 
Allies. In 1930 he became minister of the interior. Wirt pore! 
in October 1931, returning to Freiburg. After Hitler came t ‘| 
he went to Paris and afterward to Switzerland. + of rea” 
Returning to Germany in 1948, he opposed the policy ? ppt | 
ing the German Federal Republic and its joining NATO, § pe 
ing instead the policy of a reunited but neutral Germany: m 
cember 1955 he was awarded the Stalin Peace Prize. He 
Freiburg on Jan. 3, 1956. m 
WIRTH, LOUIS (1897-1952), US. sociologist and 3, 


on urban problems, was a theorist, critic, empirical inv 
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mdan inspiring teacher who greatly influenced the development 
af sociology- He was born in Gemünden, Ger., on Aug. 28, 1897, 
and went to the United States in 1911. He was naturalized in 

1924 and earned his Ph.D. in sociology at the University of Chi- 

in 1926, In the same year he joined its sociology faculty 
on which, except for brief periods, he remained throughout his 

reer. 

E his main areas of activity—sociological theory, studies of 
the city, “urbanism as a way of life,” and the minority group— 
heprovided a good demonstration of the interplay between theory 
indempirical study. As president (1947) of the American Socio- 
logical Society and as the first president (1949-52) of the Inter- 
mtional Sociological Association he contributed materially to the 
emergence of sociology as a profession. Through numerous radio 
ind platform appearances he was widely known to national au- 
diences as an para partiront in public affairs. He died at 
Buffalo, N.Y., on May 3, 1952. 

Wirth left a long list of distinguished writings. These include 
The Ghetto (1928) and Community Life and Social Policy (1956), 
a posthumous collection of -his more important papers with full 
bibliography. (P. M. Ha.) 

WISBECH, a market town, port, and municipal borough in 
Cambridgeshire and Isle of Ely, Eng., 43 mi. N of Cambridge by 
toad and on the River Nene 11 mi. from its outlet on the Wash. 
Pop. (1961) 17,528. Georgian houses line the “Brinks” along the 
Nene, one of which is Peckover House (National Trust) with its 
tococo interiors m SM of SS. ais hs Paul has a double 
nave and dates from Norman times. In the museum are manu- 
scripts, including that of Charles Dickens’ Great Expectations, 
and an archaeological collection. The town is predominantly agri- 
cultural, with a cattle market and canning works for the locally 
grown fruit and vegetables. Industries include engineering, brew- 
ing, printing, and metal-box- and basketmaking. Bulbs and other 
flowers are extensively grown, and timber, potatoes, and fertilizers 
n grad. There is a technical college and school of horticul- 
ure—the first of its kind in England. 

WISCONSIN, popularly called the "Badger state,” is one 
of the north-central states of the United States. It is bounded 
m by Lake Superior and the upper peninsula of Michigan, east 
y Lake Michigan, south by Illinois and west by Iowa and Min- 
Yet. The greater part of the western boundary is formed by the 
pm Mississippi rivers flowing southward. y e 
Othe st, fbppximately 42° 30' to 47? 3’ N.) the greatest ength 
etes bs 305 mi., and from east to west (approximately 86 
id 4^ W.) its extreme breadth is 253 mi. The lake shore 
n aries on the north and east are more than 500 mi. in length. 
(s the state totals 56,154 sq.mi., of which 1,449 are water 
had ta addition, the state includes 10,062 sq.mi. of boundary 
[oe ie akes Superior and Michigan. It ranks 26th in size 
i m e states (21st when the boundary waters are included). 
uite] 15th among the states in population. Wisconsin was 
ii icum the union May 29, 1848, the 30th state. The capital 
[qu ison, The state flower is the wood violet, the state bird is 
n TOR des tree is the sugar maple. Its slogan is 

yland," 
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Eon Features and SoiL— The surface of Wisconsin is 
the s d 9f a rolling or undulating character, interrupted only by 
along SESS of changing geological strata, the bluff lands 
Tidges of ewe and Mississippi rivers, and isolated hills and 
Rat, der rocks, which, especially in the north-central part 
entary e, have thrust themselves up through the younger sedi- 
Part of S The Baraboo hills, a range in the south-central 
V). east dM. are of the latter character. Tim’s Hill (1,952.9 
ion; other Ogema in the north central part, is the highest eleva- 
I) also in Well-known high points are nearby Pearson hill (1,950.4 
in ya I! Price county, Rib mountain (1,940.8 ft.) near Wausau 
of e riheast, The lowest part of the state is along the shore 
tion ig q p achigan (579.76 ft. above sea level). The mean eleva- 


thon County, and Sugarbush hill (1,939.3 ft.) near Laona 
1:050 ft. The divides which form the watersheds between 
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Lake Superior, Lake Michigan and the valley of the Mississippi 
river and its tributaries—the three main drainage areas—are very 
slight. Of these areas, that of Lake Superior is much the smallest. 
Its short, rapid streams seldom rise more than 30 mi. S. of the 
lake shore. 

Of the streams flowing into Lake Michigan the Fox river (175 
mi.) is the most important. Rising in the south-central part 
of the state it flows north and east by a circuitous route through 
Lake Winnebago, and thence into Green bay. In its upper course 
it is joined from the north by Wolf river, an important tributary. 
The Menominee and Oconto are smaller rivers also flowing into 
Green bay, while farther south the Sheboygan and Milwaukee 
rivers empty directly into the lake. The harbours along Lake 
Michigan are mainly enlarged mouths of rivers. 

The largest by far of the drainage areas is that whose waters 
flow into the Mississippi river. The Wisconsin river, the principal 
tributary, rises on the upper Michigan border and flows south and 
west for 430 mi. through the heart of the state to join the Mis- 
sissippi near Prairie du Chien. It is navigable for light craft 
as far as Portage, 200 mi. from its mouth. At this point the Fox 
river, flowing into Lake Michigan, is only one mile to the east 
across low, marshy ground. The proximity of the two rivers made 
this a frequent route for early explorers and fur traders traveling 
by canoe from the lake to the Mississippi; a canal later connected 
them. North of the mouth of the Wisconsin the Mississippi re- 
ceives several rivers of considerable length, the most important of 
which are the Black, Chippewa and St. Croix, the latter forming the 
Wisconsin-Minnesota boundary line for 135 mi. The southern 
part of the state is drained by a number of streams, which find 
their way to the Mississippi after passing into Illinois, The largest 
of these are the Rock and Fox (of the Illinois) rivers. 

The bedrock in the northern highland consists of crystalline 
rocks; in the central plain the bedrock is sandstone, underlain by 
granite and other crystalline rocks. A soft sandstone in the west- 
ern upland is capped with limestone; in the east is limestone, of 
which a very striking feature is the Niagara escarpment bordering 
the eastern shore of Lake Winnebago and extending to the tip of 
Door county. Glacial ice sheets covered all but the southwestern 
quarter of Wisconsin and greatly influenced the topography and 
soils. They leveled the hills, filled in the valleys and ground and 


BY COURTESY OF STATE HISTORICAL SOCIETY OF WISCONSIN 
LUMBER RAFTS ON THE WISCONSIN RIVER, 1887 
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mixed the soils. In the terminal moraines invaluable sand and 
gravel deposits were left. 

The glacial ice was further responsible for nearly 9,000 lakes, 
which help control the water flow of the rivers and prevent floods, 
and are sought increasingly as summer resorts. The largest is Lake 
Winnebago with an extreme length of 30 mi. and breadth of 10 mi. 
On its banks are several important manufacturing cities. In the 
southern and eastern parts of the state the lakes are beautiful, clear 
bodies of water with sandy or gravelly shores and frequently high, 
heavily wooded banks. Among them are Green lake, the "four 
lakes” near Madison and chains of lakes in Walworth, Waukesha 
and Waupaca counties. A second group of hundreds of lakes is 
found in the highland district of northern Wisconsin, chiefly in 
Vilas, Oneida and Iron counties. Many of these are small, but 
there are few parts of the world where so large a proportion 
(39%) of the total area is occupied by lakes. A third group, also 
consisting of hundreds of small lakes, is in northwestern Wisconsin, 
especially in Washburn, Burnett, Polk, Barron and Sawyer counties. 
In all parts of the state, except the driftless area of the southwest, 
numerous large and small marshes are to be found, many of them 
representing filled in or drained lake beds. The driftless area is 
rugged and without natural lakes. Within its limits much of the 
most attractive scenery of the state is to be found. Between the 
Wisconsin and Mississippi valleys is the western upland, a plateau 
about 1,200 ft. in elevation but dissected in every direction by 
tributaries of the two rivers into a succession of ridges and coulees. 
The bluffs are wooded and often capped by picturesque limestone 
cliffs. 

Climate.—The climate of Wisconsin is influenced by storms 
which move eastward along the Canadian border and by those 
which move northward up the Mississippi valley; that of the east- 
ern and northern sections is moderated by the Great Lakes. The 
mean annual temperature varies from 48° F. in the extreme 
southern part to 39° in the north. Most of the north averages from 
110 to 135 frost-free days, while in the south the growing season 
ranges from 135 to about 160 days, and along the southern border 
of Lake Michigan to about 175 days. The mean precipitation is 
about 31 in., most of the rainfall coming during the growing season 
from May through August. In the far north some sections average 
55 to 60 in. of snowfall; the extreme south averages about 30 in. 

Plant and Animal Life—Originally about 85% of Wisconsin 
was covered with forests, with natural prairies occurring chiefly in 
the south and west. Across the north stretched a heavy growth of 
white and red (Norway) pine, interspersed with jack pine, spruce, 
balsam fir and hardwood. In the south and extending inland from 
Lake Michigan hardwood trees predominated, mainly oak, elm, 
hickory, maple, basswood, poplar and birch. Ruthless cutting of 
timber and forest fires rapidly depleted this immense natural 
resource. The 20th century has seen great strides in reforestation 
of the cutover area. Forest crop laws of 1927-29 have encouraged 
private owners and counties to 
put well over 2,000,000 ac. back 
into forests. Industry has added 
almost another 1,000,000 ac. as 
industrial forests. 

There are about 1,500,000 ac. 
of federal forests in Wisconsin 
and about 374,000 ac. of state 
forests. Such measures as rural 
zoning laws, a forest fire control 
service and a program of educa- 
tion and information are designed 
to forestall further depletion of 
the timber supply. In addition to 
producing recurring forest crops 
for commercial use and stabilizing 
watersheds and stream flow, Wis- 
consin’s state forests provide sce- 
nic attractions, outdoor recrea- 
tion and facilities for hunting and 

fishing. 

Wildlife has always been abun- 
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dant in Wisconsin. The heavy forest cover, the alternation ofo 
space and uplands, the numerous lakes and streams proven 
ideal habitat for a variety of species of mammals, birds and Es 
However, the white man with his rifle and trap, his ax, hig ploy 
and his cow changed the landscape and the wildlife communi 
Species continue to fluctuate in number and habitat with fem 
drainage, timber cutting, reforestation and hunting regulations 
Pheasants, prairie chickens, quails, woodcocks, bears and otter 
are still found; ducks, geese, grouse, rabbits, squirrels, woodchucks 
skunks, raccoons, muskrats, beavers, minks, foxes, coyotes and 
deer are still numerous. The impact of man on his environment 
has produced changes in the fish population but the quantity i 
believed to remain fairly constant. Of the approximately 15 
species there, the muskellunge is regarded as the prize game fish, 

Parks and Historic Sites.—State parks encompass more than 
19,000 ac. and, together with the state forests, offer almost 393,000 
ac. devoted to conservation and to the preservation of outstanding 
unique, scenic or historic places, and the provision of ‘areas for 
public recreation. Chequamegon National forest and Nicolet Na. 
tional forest provide numerous additional recreational facilities, 
including several winter sports areas. The larger state scenic 
parks include Copper Falls (1,400 ac.), Devil's Lake (2,500 ac), 
Peninsula (3,600 ac.) and Wyalusing (1,600 ac.). State historical- 
memorial parks include Aztalan, site of an ancient Indian village, 
Copper Culture mounds, preserving the remains of a prehistoric 
village; Cushing Memorial, a monument to William Barker Cush- 
ing (g.v.) and his two brothers, American Civil War heroes; First 
Capitol, site of the territorial capital (1836), restored; Lizard 
mound, restorations of a number of Indian mounds; Lost Dauphin 
home of Eleazer Williams, reputed Lost Dauphin of France; Né 
son Dewey, home of Wisconsin's first governor; Old Wade house, 
restoration of an early stagecoach inn; and Tower Hill, site of 
historic shot tower. In addition there are a number of roadsie 
parks with camping facilities, ranging in size from about 50 to 
more than 350 ac. 


HISTORY 


Exploration and Settlement.—The French from Canali 
were the first white men to reach the Wisconsin area. Impell 
by such motives as the search for a "northwest passage,” the lure 
of the fur trade, rumours of copper deposits or missionary zeal 
they followed the Ottawa river and Lake Nipissing route from 
Montreal or ascended the St. Lawrence river and the Great Lakes 
to the unexplored west. They found a region inhabited by numer 
ous Indian tribes, who frequently made war with one another an 
with the incoming whites and thwarted France's ambition 0 
strengthening its dominion in North America through à chain 
posts between Canada and Louisiana. hth 

Jean Nicolet is believed to be the first Frenchman to eh 
Wisconsin region; he landed on Green bay in 1634. In 16 
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Médart Chouart, sieur des Groseilliers, and an unidentified French 
companion explored Green bay and the region south and west. 
Des Groseilliers and Pierre Esprit Radisson spent the winter of 
659-60 on the south side of Lake Superior, making expeditions 
southward to Ottawa Indian villages and westward to the Sioux 
md Cree. Seven traders went to Chequamegon bay on Lake Su- 

rior in 1660, accompanied by the Jesuit Father René Ménard, 
the first missionary in Wisconsin, In 1665 other traders went to 
Chequamegon bay, taking Father Claude Allouez, who established 
4 mission there and remained until 1669. In succeeding years 
Jesuit priests opened several missions around Green bay, including 
$t, François Xavier at the present De Pere, which became one of 
their most successful western missións. Father Jacques Marquette, 
who succeeded Allouez at Chequamegon bay, was forced to abandon 
themission in 1671, and in 1673 he accompanied Louis Jolliet on an 
aploratory trip across the Fox-Wisconsin waterway. On June 17 
they "discovered" the upper Mississippi. Between 1679 and 1689 
Daniel Greysolon, sieur Dulhut (Duluth), explored the western 
lake Superior area and some tributaries of the Mississippi. 
Nicolas Perrot, too, explored in that area, extended French in- 
fluence over the Indians, built posts, and in 1689 took formal 
possession of the upper Mississippi territory in the name of the 
king of France. By that date the Wisconsin region was occupied 
with strategically placed posts and missions and was regarded as 
an integral part of the French empire in North America. 

The outbreak of wars between France and Great Britain and 
among Indian tribes foreshadowed the end of French supremacy. 
In 1712 the slaughter of a band of Foxes by Indian allies of the 
French near Detroit was the signal for hostilities which lasted al- 
most continuously until 1740 and at one time or another involved 
every tribe in the Wisconsin country. The French and Indian War 
(1754-63) soon followed, bringing the overthrow of French do- 
minion in continental North America. Britain's occupation of its 
tewly won territory was briefly threatened by an Indian conspiracy 
led by Chief Pontiac, but the outbreak was crushed in 1765, and 
British traders, appropriating French posts, methods and personnel, 
took over the fur trade. In the American Revolution that broke 
Wt in 1775 most of the traders remained loyal to the British. The 
Mixed-blood Charles Michel de Langlade, who had led a force of 
Wisconsin Frenchmen and Indians against the British in the earlier 
ii led his men against American frontier communities west of 

E Alleghenies, The treaty of 1783 made the Wisconsin region a 
Bart of the new United States, but British traders from Montreal 
Continued to exploit the rich fur trade on both sides of the inter- 
Mational boundary. Although Britain evacuated American military 
| don in 1796, its traders monopolized the western trade until the 

Ose of the War of 1812, 

After the war a new era began for the region between Lake 
E and the Mississippi. In 1816 military garrisons were 
ài Chí ed at Ft. Howard (Green Bay) and Ft. Crawford (Prairie 

ien) and, in 1828, after a brief Winnebago Indian uprising, at 
Tas hina near Portage. Beginning in 1818 civil government 
Bs Eod from the Michigan territorial capital at Detroit. 
N the old Northwest territory, the Wisconsin region had 
(i uy attached to Indiana from 1800 to 1809, to Illinois 

is C 9 to 1818, and thereafter to Michigan until 1836. Gov. 
Michigan of Michigan promptly established counties west of Lake 
Voyage eae local officials and, in 1820, made a long canoe 
federal + m petiam. In 1823 James D. Doty took office as 
teprese ee over western Michigan, and after 1824 Wisconsin 
ing ane ives attended legislative sessions at Detroit. Conflict- 
l 1826 claims to the area were defined in three treaties in 
U cession cnc, 1827, and between 1829 and 1848 eleven treaties 
Bon Sa inguished Indian title to Wisconsin. 

e Ameri: 816 excluded foreigners from the fur trade and enabled 
lon of an Fur company to rise to wealth and power. Exploita- 
ut af er of Wisconsin's natural resources, the lead deposits, 
Stimated oe of miners into the southwestern area, reaching an 
Black H 500 by 1830. The influx was briefly halted by the 

ise GWK War in 1832, but the war broke the Indian power in 

It also widely advertised the attractions of the new 
Xcept for small private land grants to retired traders 
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around the posts, no land could be legally owned until the public 
land offices opened, in Mineral Point in 1834 and Green Bay in 
1835. Sales were large at first, totaling 878,014 ac. by the end of 
1836. Most of the purchasers came from eastern states, occupying 
lands in the southeast and founding Milwaukee and other cities 
along the Lake Michigan shore. 

Wisconsin Territory and Statehood.—In 1836 Wisconsin be- 
came a separate territory, with its western boundary at the Mis- 
souri river until 1838. The vigorous and populous mining area 
assumed control in organizing the territory. Henry Dodge, hero 
of the Black Hawk War, received the appointment as governor. 
The first legislature met in Old Belmont, now Leslie, in Lafayette 
county, but after a spirited contest selected Madison as the perma- 
nent capital. For a time such matters as banks, canals, roads and 
river and harbour improvements occupied the attention of the 
settlers. They also started newspapers, built churches, schools and 
colleges and laid the foundation for free public education. A great 
stream of immigration set in and, as the population grew, agitation 
for statehood developed and on Aug. 10, 1846, a congressional 
enabling act permitted a call for a constitutional convention. The 
first constitution drafted by the convention was rejected because 
of liberal provisions relating to the rights of married women, 
prohibition of banks, an elective judiciary, etc. A second consti- 
tution which eliminated the objectionable features was approved 
by the electorate and on May 29, 1848, Wisconsin was admitted to 
the union with its present boundaries. Nelson Dewey of Cassville 
was elected the first governor. 

The first years of statehood were a time of great social, eco- 
nomic and political activity. The population reached 305,000 by 
1850; of these, over 36% were foreign-born, with Germans pre- 
dominating. The temperance crusade, the nativist, or Know- 
Nothing, movement, and antislavery agitation sweeping the north 
found strong support in Wisconsin. Wheat became the first com- 
mercial crop, and in 1860 Wisconsin produced the greatest wheat 
crop in its history. Lumbering ranked next to agriculture in im- 
portance, the industry spreading rapidly up the river valleys and 
along the eastern lake shore. Water power sites became flour mill 
and sawmill cities; Mississippi river and Lake Michigan harbours 
became flourishing commercial ports. A referendum in 1852 ended 
the ban on banks. Although want of capital delayed progress in 
railroad building, a short line began operation in 1851 and by 1858 
two roads crossed the state from Milwaukee to the Mississippi. 
Strongly Democratic at the time of admission, Wisconsin gradually 
shifted its political faith. In passing on the case of an escaped 
Negro slave the state supreme court declared the Fugitive Slave 
law unconstitutional and void in Wisconsin. A protest meeting at 
Ripon in March 1854 proposed that a new party be formed, to be 
called the Republican party. A state organization was effected that 
July and in 1856 a Republican governor took office. Wisconsin 
helped elect Lincoln in 1860 and supported his administration 
during the Civil War. Out of a population of 775,881 in 1860, 
the state furnished over 91,000 men to the northern armies and 
suffered over 12,000 war casualties. 

In the business boom that followed the war railroads expanded 
rapidly and small lines were consolidated into a few powerful com- 
panies. The postwar years saw the enormous expansion of the lum- 
ber business, which reached a peak in the decade 1890-1900. The 
uncontrolled power of the railroads and the fall of farm prices 
in the panic of 1873 turned numbers of voters to a political coali- 
tion which elected a Democratic governor in 1873 and enacted 
the Potter law, pioneer legislation to regulate railway rates, which 
was soon repealed. Noting diminishing returns from wheat crops, 
farmers began to turn to diversified farming and dairying. 

The Wisconsin Idea.—The decade of the 1890s saw a four- 
year reversal of the long Republican rule. The Democratic vote 
was largely a protest against national measures, accentuated in 
Wisconsin by the Bennett law, providing for the enforcement of 
the teaching of English in all public and parochial schools, which 
many foreign-born citizens regarded as a move to outlaw parochial 
schools. Dissension was brewing within the Republican party, 
dominated by lumber barons and railroad magnates. Against their 
rule Robert M. La Follette (g.v.) led a reformist revolt and won 
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the governorship in 1900. Through a close working relationship 
with social scientists at the University of Wisconsin known as the 
“Wisconsin idea,” the Progressive faction instituted a number of 
reforms: equitable taxation of railroads, the direct primary and 
civil service, and in later years a stringent corrupt practices act, 
workmen’s compensation, state income tax and industrial com- 
mission, and other pioneer social and economic measures. After 
1905 La Follette continued his reform crusade in the U.S. senate, 
where he served as a leader of the progressive wing of the Repub- 
lican party until his death in 1925. His long continuance in of- 
fice was remarkable in view of his open opposition to the declara- 
tion of war against Germany in 1916 and to the League of Nations. 
Although Wisconsin citizens, too, were divided regarding war aims, 
they united in prosecution of the war, sending nearly 125,000 men 
into service. The 32nd, or Red Arrow, division won glory in 
France. Later, in World War II, the division reinforced its gal- 
lant reputation in the Pacific. In the second war over 352,000 
Wisconsin citizens served in the armed forces; the reported dead 
and missing totaled 7,083, three times the casualties in the earlier 
conflict. 

Pattern of Modern Development.—The census of 1930 re- 
vealed that Wisconsin had become predominantly urban. By this 
time the pattern of modern development had been set. Wisconsin 
was an industrial state, with manufacturing concentrated on the 
Lake Michigan shore and in river basin areas, Industrialization 
brought problems connected with metropolitan life and demands 
of a labour population for recognition. Farms and farmers de- 
creased in number, but farm production rose with the advance of 
scientific agriculture. The dairy cow still symbolized Wisconsin’s 
pride. In politics the state maintained its liberal traditions but 
spread its party votes. A Republican, Alexander Wiley, was 
elected to the U.S. senate in 1938 and re-elected in 1944, 1950 and 
1956. Two La Follette sons held the offices of governor and U.S. 
senator for 6 years and 21 years respectively; each was succeeded 
by a conservative Republican, In 1934 the progressive wing 
formally set up a separate party but united with the Republicans 
in 1946. Joseph McCarthy (g.v.), a conservative Republican, 
served in the U.S. senate from 1947 until his death in 1957. A 
Democrat, E. William Proxmire, followed him in office and was 
re-elected in 1958, when the Democrats won control of the lower 
house of the legislature and all but one state office. In national 
politics Wisconsin gave its electoral vote to La Follette ( Progres- 
sive) in 1924 and to the Democrats in 1932, 1936, 1940, 1948 and 
1964, 


GOVERNMENT 


The original constitution of the state, adopted in 1848, is still 
in force, though a number of amendments have been made. An 
amendment may be proposed by either house of the legislature, 
and if passed by a majority of the members of each house in two 
successive legislatures, it must be submitted for ratification by a 
majority vote of the people. 

A constitutional convention may be called if the proposal is 
adopted by a majority of the senate and assembly and voted upon 
favourably by the people at the following election. The legisla- 
ture, composed of the senate and assembly, meets biennially in 
January of odd-numbered years. It may also be called into spe- 
cial session by the governor, but only to transact the specific busi- 
ness named in the governor’s call. There are 100 assemblymen 
and 33 senators, the former chosen for two-year terms, the latter 
for four years. A joint legislative council of 15 members studies 
problems of government, prepares bills and introduces them in the 
legislature. 

Executive power is vested in a governor and a lieutenant gover- 
nor, both elected for two years. The governor has a veto on legis- 
lation which may be overridden by a two-thirds vote of the mem- 
bers present in each house. The lieutenant governor is president 
of the senate and is entitled to cast a vote only in the case of a tie. 
The administrative officers, a secretary of state, treasurer and 

attorney general, are elected for two years and in ex officio ca- 
pacity act also as commissioners of public lands. A state super- 
intendent of public instruction is elected for a four-year term. 
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Some important governing commissions have been established, the 
chief ones being the industrial commission, with authority in 
matters involving relations between management and labour, and 
the public service commission, which has jurisdiction over tht 
rates and service of railways and other public utilities, Other 
important commissions and departments are: the state highway, 
conservation and building commissions; the departments of agi 
culture, audit, banking, budget and accounts, motor vehicle, public 
welfare and taxation; the bureaus of engineering and of personnel; 
and the boards of health and of vocational and adult education, 

The judicial power of the state is vested in a supreme and dt 
cuit courts, The supreme court has seven members, each elected 
for a term of ten years. The court has original jurisdiction in 
limited number of cases of state-wide concern and appellate jur 
diction in all other cases. It holds one term, beginning in August, 
and is in session virtually continuously until July. Circuit cous 
have original jurisdiction in all other matters and appellate Jue 
diction from justices of the peace and from some municipal courts 
Wisconsin has 25 judicial circuits, some of which have more than 
one judge. Circuit judges are elected for six-year terms. Tems 
of circuit court are held at least once each year in every 00 
of the circuit. fi 

The New Englanders and New Yorkers who settled in easte™ 
Wisconsin set up the town government system there, whereas 
lead miners from the lower Mississippi areas who settled in ih 
southwestern part of the state established the county form wie 
miliar to them. Eventually the town system (based on geogr 
governmental units within counties) prevailed throughout 
state. In 1965 the legislature abolished the provision dating 
1848 under which the town chairman of each town, large Of dr 
served on the county board; the counties were divi! ed into in 
tricts on the basis of population, with county boards varying 
size from 21 to 47. 

Finance.—Tax receipts account for more than 0 
state’s revenue; other income comes from federal aids, " 
and various lesser sources. The general property tax !5 b stat 
reliance of local governments and school districts, while t i 
government depends primarily on income tax (of which it Fi 
40%, distributing the remainder to local governments etal 
valorem tax on certain public utilities and railroads, 4? d 
gross receipts taxes and selective sales taxes on special con 
ities such as cigarettes, liquor, gasoline, and others. 
taxes produce income in the following order: income tax, t 
public utilities and transportation companies, tax Gi M stall 
premiums, liquor taxes, cigarette tax and inheritance an 
taxes. xin 

There are about 550 banks in Wisconsin, of which app unii 
100 are national banks. After 1950 the number of CTC rj 
increased from fewer than 600 to more than 700, while menm 
grew from under 200,000 to more than 300,000 and à 
from about $35,000,000 to about $55,000,000. 


ous 


POPULATION 
The population of Wisconsin in 1840 was 30,945; in 1870 it was 
1054670; in 1910, 2,333,860; in 1950, 3,434,575; and in 1960, 
3951777. This last figure represented an increase of 15.195 
ver the population in 1950. The population per square mile in 
1960 was 70.4, as compared with 61.2 in 1950, and with 49.6 for 
the US. in 1960. 

Of the 1960 population, 2,452,295, or 62%, lived in incorporated 
places of 2,500 or more, as compared with 56.8% in 1950, when 
these places constituted the urban area. The entire urban popula- 
tion, which included also the thickly settled suburban area, or 
"urban fringe,” adjacent to Milwaukee, Madison and Racine, and 
four unincorporated places of 2,500 or more outside this fringe, 
amounted to 2,522,179 or 63.8% of the state total. 

The number of households in 1960 was 1,146,342, as compared 


Wisconsin: Places of 5,000 or More Population (1960 census)* 
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hac: | UE aj D4 
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Waukesha. 13,943 12,417 11,301 
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with 947,670 in 1950. The average population per household had 
declined from 3.49 in 1950 to 3.36 in 1960. 

The population of the state was distributed by colour and na- 
tivity in 1960 as follows: 93.4% native white; 4.3% foreign-born 
white; and 2.3% nonwhite. Of the foreign-born population, 
35.7% were born in Germany, 10.2% in Poland and 8.0% in 
Norway. 

In 1960 there were 98.6 males per 100 females in the native 
white population and 103.4 in the foreign-born white; 10.2% of 
the population was 65 years old or over; and 55.9% of the popula- 
tion 14 years old and over was in the labour force. Of the total 
number of employed persons, 11.4% were engaged in agriculture, 
4.9% in construction, 32.9% in manufacturing, 3.3% in transpor- 
tation and 17.5% in wholesale and retail trade. 


EDUCATION 


The free public-school system was established in 1848 and the 
first provision for free high schools was made in 1875, School 
attendance was made compulsory for children between the ages of 
7 and 15 in 1879, for those between the ages of 7 and 14 in 1903, 
between 6 and 16 in 1949, and between 6 and 18 in 1965. The 
first kindergarten in the United States officially connected with a 
state normal school (teachers college) was opened at Oshkosh in 
1880. In the second half of the 20th century total annual ex- 
penditures for public schools amounted to about $280 per capita 
for elementary and almost $400 for secondary schools, as com- 
pared with the national median, for all schools, of about $330. 
Following the national trend toward consolidation, the number of 
school districts was reduced from 6,000 to 4,000 in a ten-year 
period following World War II. 

It is estimated that more than 25% of all elementary pupils and 
somewhat less than 15% of all high school pupils attend private 
or parochial schools, mainly those supported by the Roman Catho- 
lic and Lutheran churches. 

The public-school system is under the supervision of the state 
department of public instruction, headed by a state superintendent 
of public instruction. With rare exceptions the public elementary 
and secondary schools are operated by local school districts under 
the supervision of the state. The state department supervises 
the education and training of the physically and mentally handi- 
capped under 18 years of age, including those at the state school 
for the blind at Janesville and for the deaf at Delavan. The 23 
county teachers colleges, with an enrollment of about 1,200, are 
also under the jurisdiction of the state superintendent. Handi- 
capped children over 18 (except for those who are institution- 
alized) are the responsibility of the rehabilitation division of the 
state board of vocational education, as part of its extensive pro- 
gram of vocational and adult education which annually enrolls 
over 100,000 persons. 

Higher Education.—Public higher education is provided by 
the University of Wisconsin and nine state colleges. The state 
university and land-grant college, established at Madison in 1848 
and supported largely by the state as a part of the public educa- 
tional system, occupies a beautiful site extending for a mile along 
the shores of Lake Mendota. The University of Wisconsin— 
Milwaukee resulted from the merger of Milwaukee State college 
with the university in 1956. The university includes a college of 
letters and science and the related schools of commerce, education, 
journalism, library science, music and pharmacy; a college of agri- 
culture and a related school of home economics; a college of engi- 
neering; a law school; a medical school with a school of nursing; 
a graduate school; and an extension division which, in addition to 
offering adult education, group and community service programs, 
includes centres at Green Bay, Kenosha, Manitowoc, Marinette, 
Menasha, Racine, Sheboygan and Wausau where the first two years 
of university work are offered. Several scientific institutions are 
associated with the university, including the U.S. forest products 
laboratory, the U.S. weather bureau, the Washburn observatory, 
the Wisconsin psychiatric institute, the Wisconsin geological and 
natural history survey, the university hospitals, the state historical 
society, the Wisconsin Academy of Sciences, Arts and Letters, and 
the state laboratory of hygiene. 
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Stout institute, at Menomonie (a training school for teachers 
of vocational subjects, established in 1903), became Stout State 
college in 1955. Wisconsin State College and Institute of Tech- 
nology, at Platteville, was founded in 1866, the name being changed 
from Wisconsin State Teachers college at Platteville in 1959 when 
it was combined with the Wisconsin Institute of Technology 
(1907). The other state colleges, with their founding dates, are 
at Whitewater (1868), Oshkosh (1871), River Falls (1874), Su- 
perior (1893), Stevens Point (1894), La Crosse (1909) and Eau 
Claire (1915). The state colleges provide teachers training and 
liberal arts education and grant the bachelor’s degree. A law of 
1955 created a co-ordinating committee for higher education com- 
posed of members of the boards of regents of the university and 
of the state colleges with broad powers over the finances, prop- 
erties and programs of these institutions. County teachers colleges, 
schools of vocational and adult education, and private colleges in 
the state work co-operatively with this committee. 

Private institutions of higher learning in the state include 
Alverno (1936), Cardinal Stritch (1937) and Mount Mary (1872) 
colleges and Marquette university (1857), all Roman Catholic, at 
Milwaukee; Beloit college (1846), related to the Congregational 
and Presbyterian Churches, at Beloit; Carroll college (1840), af- 
filiated with the United Presbyterian Church, at Waukesha; 
Lawrence university (1847), nonsectarian, and its affiliated Insti- 
tute of Paper Chemistry (1929), at Appleton; Northland college 
(1892), affiliated with the Congregational Church, at Ashland; 
Ripon college (1850), nonsectarian, at Ripon; St. Norbert college 
(1898), Roman Catholic, at West De Pere; and Viterbo (1931), 
Roman Catholic, at La Crosse. 


HEALTH AND WELFARE 


Public Health.—Since 1876 Wisconsin has been officially con- 
cerned with the health of its people. Beginning with attempts to 
control communicable diseases through sanitation and quarantine. 
the state board of health has constantly expanded its responsi- 
bilities and its control over measures relating to public health. 
It maintains the state bureau of vital statistics and (in co-opera- 
tion with the University of Wisconsin) a state laboratory of hy- 
giene. It provides education in maternal and child health, in 
dental hygiene and in general health measures; administers hos- 
pital and nursing home licensure; and regulates the licensing of and 
inspects barbershops, beauty salons, public eating houses and 
funeral establishments. It co-ordinates the work on control of 
infectious and chronic diseases and serves as a channel of com- 
munication among all health agencies, local, private and state. A 
section on environmental sanitation supervises public water sup- 
plies, milk, refuse disposal, plumbing and similar safeguards to 
public health. y 

Public Welfare.—A department of public welfare is responsi- 
ble for most of the state charitable, curative, correctional and penal 
institutions. It administers laws pertaining to the welfare of chil- 
dren and youths, including licensing and supervising private child 
welfare agencies and advising county agencies and juvenile courts 
It supervises the state correctional institutions as well as prison 
farms and camps, the probation and parole system, the psychiatric 
field services and the program of correctional education. It also 
supervises the state hospitals for the mentally ill and defective 
and inspects county mental hospitals. A division of public as- 
sistance supervises the administration of aids to the aged, the 
blind, the disabled, and state dependents, administers programs of 
relief to needy. Indians and to the blind, and supervises distribu- 
tion of state relief monies. 

In the second half of the 20th century 13 state institutions were 
under the supervision or operation of this department. The cor- 
rectional institutions were the home for women at Taycheedah. 
the school for boys at Waukesha, the school for girls at Oregon 
the state prison at Waupun and the state reformatory (for males) 
at Green Bay. The mental institutions were the Central State hos- 
pital at Waupun, the Central Colony and Training school at Madi- 
son, the Mendota State hospital at Madison, the Northern 
Wisconsin Colony and Training school at Chippewa Falls, the 

Southern Wisconsin Colony and Training school at Union Grove, 
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the state hospital at Winnebago and the diagnostic cent 
Madison. Finally, there was the child care institution at Su 
An interagency committee on human welfare studies cant 
of health and public welfare in Wisconsin and recommends n e 
legislative measures to the legislative council. eei 


THE ECONOMY 


Agriculture.—Wisconsin is one of the leading agricultun] 
states of the United States. In the 1960s about 21,000,000 a 
were farm land. The number of farms was about 125,000 as d 
pared with 175,000 at the end of World War II. During the sim 
years the average size of farms increased from 117 to over 160a, 
and the average value per acre from $53 to $133. The highest 
land values were in the southern and eastern counties, 

Annual cash farm income exceeds $1,000,000,000, of which more 
than $800,000,000 is from the sale of livestock products and the 
balance from crops. The chief crops, by acreage harvested, are 
hay, oats, corn, peas, barley, wheat, rye, potatoes and tobacco, 

A small proportion of Wisconsin’s crop is marketed directly; 4 
greater amount, however, is fed to livestock on the farms, and 
the farmers receive their income chiefly from livestock produt 
tion. Wisconsin ranks first in the nation in value of dairy products. 
Early Swiss, German and Danish settlers, producing the famous 
cheeses of their native lands, established and fostered the cheese 
making industry. At the close of World War II Wisconsin pro: 
duced almost 50% of all the cheese made in the United States, 
and was the nation’s Swiss cheese capital. By 1955 the state 
supplied only 33% of the Swiss cheese, the decrease being dit 
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largely to the introduction of the rindless block type technique 
hich was quickly adopted by other areas. Normally, more than 
33% of the milk produced in Wisconsin is used for cheese, about 
15% for butter, 12.5% is shipped to other states and the re- 
mainder is used for evaporated and condensed milk, home con- 
sumption, and other purposes. In addition to dairy herds Wis- 
consin produces cattle for beef and raises swine, sheep and lambs, 
chickens. 
uf addition to the more standardized farm products, Wisconsin 
produces some unusual crops. The state ranks high in the trees 
tapped for maple sap and in production of maple sirup. It pro- 
duces about 110,000 tons of sugar beets annually. A relatively 
new industry is peppermint culture, begun in 1943. The domestic 
culture of fur-bearing animals has become an important source 
ofrevenue; more than 1,400 mink ranches annually produce about 

0,000,000 worth of pelts. 

B oua facturing, increasing rapidly in the 20th cen- 
lury, became the chief industry in the state. The value of its 
products rose from $360,000,000 in 1900 to almost $700,000,000 
in1914 and to more than $2,000,000,000 in 1929. The depression 
reduced it to less than $1,000,000,000 in 1933 but World War II 
brought revival and by the end of the war it was again more than 
$2,000,000,000 and in the 1960s exceeded $5,000,000,000. 

Nonelectrical machinery ranks first in value of product. An 
important branch of manufacture is that connected with Wis- 
consin’s dairying industry, in which it leads the states. The indus- 
tty is widely diffused, with many of the cheese factories being 
small and close to the supply of raw material. Also important is 
the paper and pulp industry. Other major manufactures are trans- 
Portation equipment, malt and malt liquors, foundries, machine- 
shop products, printing and publishing, electrical machinery, ap- 
paratus and supplies, leather, meat products, canned vegetables 
Eu textiles, clothing, furniture and lumber and lumber 

lucts, 

In 1910 Milwaukee was responsible for more than one-third of 
the state’s manufacturing output and thereafter remained the chief 
industrial centre of the state. After 1914, however, other cities 
developed considerable manufactures, especially Kenosha, Racine 
ind Janesville. Racine and Janesville are famous producers of 
fim implements. Important enterprises are also located at West 
Allis, Madison, Oshkosh, Sheboygan, Beloit, Green Bay, Superior, 

Crosse, Manitowoc, Fond du Lac, Eau Claire and Appleton. 
Madison, Beloit and Janesville are all in the Rock river valley, 
ín is the route for two of the leading railroads from Chicago 
diss northwest, : A more notable concentration of manufacturing 
Winey in the Fox river valley, including the shores of Lake 

i dU Here are Oshkosh, Fond du Lac, Appleton and Green 
i. heir location makes them the centre for the papermaking 

Aip odworking industries. This is also the region of greatest 
E in water power. It is noticeable that only one of the 

ant cities, La Crosse, is on the Mississippi river, and one 

COP Lake kr QM LAE 

arries.—Wisconsin's mineral products are vi 
Enn in value they fall far below the uy forest, and fac- 
ili M ucts of the state, they nevertheless amount to consider- 
Boductin each year. During the decade 1920-30 the annual 
n ranged close to $20,000,000 and in 1929 exceeded $24,- 
sequent ining activity, however, diminished in 1930 and sub- 
af Tuscos a ave: when production nae at at iste 

weve: ereafter, a slow recovery began, ai i 
* J Zulus of World War II the state’s mineral output again 

$20,000,000 during the war and rose to $40,000,000 by 
e more than $70,000,000 in the 1960s. Important min- 
Vel, e granite, limestone (dolomite), clay and sand and 
Vaters. nother important resource of the state is its mineral 

sea mines of southwestern Wisconsin were the earliest 
I after n they reached a peak production in the decade 1840- 
4533 short ich they slowly declined. In 1918 there were produced 
After Worl tons. In 1938 production was down to 320 short tons. 
tining Sa War II most of the lead was only a by-product of zinc 
» Which has become of main importance in the same region, 
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with annual production fluctuating between about 500 and 2,000 
tons. The zinc-bearing ores are chiefly found below the water level, 
and their production was not stimulated greatly until the rise in 
price of zinc about 1900. The production of this metal fluctuates 
with widely varying prices. It amounted to 27,285 tons in 1920, 
10,952 in 1922 and 26,800 in 1926. After World War II it ranged 
from about 5,000.to 20,000 tons. Whereas early lead mining was 
largely carried on by individuals in shallow mines, the deeper zinc 
ores are mined almost exclusively by large companies using modern 
power machinery for mining and milling. 

Of the great Lake Superior iron-producing district shared by 
Minnesota, Wisconsin and Michigan, Wisconsin possesses the 
smallest part. Two producing ranges extend into north Wisconsin, 
but the richer portions of each are in the upper peninsula of 
Michigan. The Wisconsin portion of the Penokee-Gogebic range 
is in Iron county, where most of the ore is mined. The chief 
mineral output of Wisconsin, formerly building and ornamental 
stone, is sand and gravel and crushed stone for highway and build- 
ing construction. Granite of many different colours is also quar- 
ried. At hundreds of places in the state, clay deposits suitable for 
making brick and tile are to be found. 

Forests and Lumbering.—Originally all Wisconsin, except a 
few thousand square miles of prairie region in the south, was 
covered with forests (see Plant and Animal Life, above). The 
great age of lumbering in Wisconsin was from 1890 to 1905, for 
the last five years of which Wisconsin was the leading lumber- 
producing state of the United States. Production reached nearly 
3,500,000,000 bd.ft. annually. The cut of lumber steadily de- 
clined after 1900 to about 300,000,000 bd.ft. a year in the second 
half of the 20th century. In contrast to the decline in lumber 


production, wood pulp production reached its peak after 1950, 
exceeding 1,000,000 tons annually. 

Transportation.—In Lake Superior, Lake Michigan and the 
Mississippi river, Wisconsin is supplied upon three sides by unusual 
facilities for water shipping. 


In addition to their actual com- 
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merce, these waterways are of great importance because of the 
continual check they supply upon land transport rates. Each year 
the navigable channel of the Mississippi transports nearly 700,- 
000 tons of coal, petroleum and other bulk products to or from 
Wisconsin ports. Wisconsin has 12 major and 10 minor ports on 
Lakes Superior and Michigan. By far the largest is its share in 
the port of Superior-Duluth, which handles more than 65 ,000,000 
tons of freight a year, mostly iron ore, with coal and grain as 
leading secondary products, Other chief ports are Ashland on Lake 
Superior and Milwaukee and Green Bay on Lake Michigan. 

The first railways were built east and west with the idea of 
connecting the waterways, but as the railways grew more indepen- 
dent main lines were built in a northwest-southeast direction to 
connect Chicago and Milwaukee with St. Paul and Minneapolis by 
lines as direct as possible. Other lines run from Milwaukee north- 
west to Ashland, Superior and Duluth. Railway mileage in the 
state, which reached more than 7,500 mi. in the 1920s, declined to 
about 6,000 mi. in the second half of the 20th century. Motorbus 
lines connect the chief cities, and the state has over 100 publicly 
owned airports. There are about 100,000 mi. of roads, of which 


about 90% are surfaced. 

Tourist Trade.—The tourist trade is a major contributor to 
Wisconsin’s economy. Attracted by the scenery, the climate, water 
sports, hunting and fishing, winter sports, and camping and other 
forms of recreation provided in public parks and private resorts, 
tourists enter Wisconsin at all seasons. The Conservation com- 
mission, the Northern Great Lakes Area council and numerous 
private agencies encourage tourism, which produces an annual rev- 
enue estimated as high as $300,000,000. 

See also entries under “Wisconsin” in the Index. 

BisLIocRAPRY.—History: R. G. Thwaites, Wisconsin (1908) ; M. M. 
Quaife, Wisconsin, Its History and Its People, 4 vol, (1924), Lake 
Michigan (1944) ; L. P. Kellogg, French Régime (1925), British Régime 
(1935); W. F. Raney, Wisconsin, a Story of Progress (1940; reissue 
1963); American Guide Series, Writers’ Project, Wisconsin, rev. ed. 
(1954) ; G. L. Nute, Lake Superior (1944) ; A. Derleth, The Wisconsin 
(1942); B. Still, Milwaukee (1965); the Wisconsin State Historical 
Society, Collections, 21 vol. (1855-1915), Proceedings (111th year is- 
sued 1957), Wisconsin Magazine of History (1917 et seq.), and individ- 
ual volumes. Economic history: J. G. Thompson, Wheat Growing 
Industry in Wisconsin (1909); F. Merk, Economic History of Wis- 
consin During the Civil War Decade (1916) ; R. Fries, Empire in Pine 
(1951); F. McDonald, Let There Be Light: the Electric Utility In- 
dustry (1957). 

Law, government and politics: University of Wisconsin Law School, 
Wisconsin Law Review, quarterly (1920 et seq.); J. B. Winslow, 
Story of a Great Court (1912); C. McCarthy, The Wisconsin Idea 
(1912) ; F. C. Howe, Wisconsin, an Experiment in Democracy (1912) ; 
M. M. Quaife, ed., Constitutional Series, 4 vol. (1918-28); R. S. 
Maxwell, La Follette and the Rise of the Progressives in Wisconsin 
(1956), Emanuel L. Philipp, Wisconsin Stalwart (1959); R. S. Hunt, 
Law and Locomotives: the Impact of the Railroad (1958) ; L. Epstein, 
Politics in Wisconsin (1958). Education: M. Curti and V. Carstensen, 
University of Wisconsin, 2 vol. (1949); W. H. Glover, Farm and Col- 
lege: the College of Agriculture (1952) ; F. M. Rosentreter, Boundaries 
of the Campus: Wisconsin Extension Division, 1885-1945 (1957); 
L. P. Jorgenson, Founding of Public Education in Wisconsin (1956). 

Agriculture: Consult the publications of the agricultural experiment 
station and of the agricultural extension service of the University of 
Wisconsin and publications of the Wisconsin and United States de- 
partments of agriculture, also J. Schafer, History of Agriculture in 
Wisconsin (1922). Archaeology: Wisconsin Archaeological Society, 
Wisconsin Archaeologist, quarterly (1901 et seq.). Natural resources: 
L. Martin, Physical Geography of Wisconsin (1965). 

Biographical studies include: R. N. Current, Pine Logs and Politics: 
a Life of Philetus Sawyer (1950); B. C. La Follette and Fola La 
Follette, Robert M. La Follette, 2 vol. (1953); E. B. Thompson, 
Matthew Hale Carpenter (1954); A. E. Smith, James Duane Doty 
(1954) ; W. B. Hesseltine, Pioneer's Mission: Lyman Copeland Draper 
(1954) ; H. S. Merrill, William Freeman Vilas (1954) ; K. W. Duckett, 
Frontiersman of Fortune: Moses M. Strong (1955) ; L. Gara, West- 
ernized Yankee: Cyrus Woodman (1956) ; Wisconsin State Historical 
Society Staff, eds., Dictionary of Wisconsin Biography (1960). 

The Wisconsin Blue Book, published biennially by the state, furnishes 
much valuable information on contemporary conditions. Current sta- 
tistics on production, employment, industry, etc, may be obtained 
from the pertinent state departments; the principal figures are sum- 
marized annually in the Britannica Book of the Year. (Av. E. SM.) 


WISCONSIN, UNIVERSITY OF, a state-controlled co- 
educational institution of higher learning established at Madison, 
Wis., in 1848. See Wisconsin: Education: 
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WISDOM, BOOK OF (titled Wispom oF Sotomo 
manuscripts), a book established in the Vulgate canon of 
by the Council of Trent (1546); Protestant editions of 
include it among the Old Testament apocrypha; it is nol 
in the Jewish canon. It belongs to the class of literati 
as wisdom writings, of which Job, Proverbs, Ecclesi 
Ecclesiasticus are earlier examples (see Wispom Litera’ 

The work may be divided into three sections: (1) d 
with the problem of the oppression of the righteous b 
righteous; (2) ch. vi-ix purport to be an oration deli 
Solomon in praise of Wisdom (regarded as a personi 
attribute); (3) ch. x-xix are a recital of Israel's hi 
a view to showing Wisdom as the defender of the right 
the judge of God's enemies. The final section includes a len 
digression (xiii-xv) condemning idolatry. ( 

The book was produced at a time when pious adhere 
Judaism were suffering under the domination of Gentile 
high-placed Jewish renegades. The author hoped to end 
oppressed and bring about the reconversion of the apost 
extensive treatment of Wisdom’s protection of Israel am 
ment of Egypt in ancient times (ch. x-xix) probably was 
as a warning against the writer's Alexandrian contemporati 
recurrent theme is that Wisdom, the associate of God 
the only source of good, and that to know her is to gain 

The name “Solomon” in the title is a pseudonym. 
good command of Greek and acquaintance with Helle 
losophy identify him as a member of the Diaspora. 
author incorporated earlier written sources in his book is a 
question. Scholarly opinion is all but unanimous in 1 
theories of Hebrew originals behind parts of the book, 

Since the writer relied on the Septuagint version 0| 
date of composition later than 150 s.c. is necessary. 
use of the book by Paul and in the Epistle to the Hebi 
a date prior to A.D. 50. Some scholars find a referen 
fledged persecution in ii, 12-20, and place the writing of 1 
shortly after the anti-Semitic disorders in A.D. 38. Other: 
a date in the 1st century B.C. 

In any case, the book is an example of modification 
thought by Alexandrian Greek philosophy. While 
probably had no formal philosophical education, he wi 
with Hellenistic culture, He accepted the Platonic 
the pre-existence of the soul (viii, 19-20). He spoke 0! 
tion of the world out of formless matter (xi, 18) and t 
body as evil (ix, 15). His doctrine of the immanence 
in all things (i, 7; vii, 24) was taken from the Stoics. * 

Yet, his appropriation of Hellenistic ideas was not 
nate. He had no sympathy for any “love of wisdom" 
not expressed by the "keeping of her laws" (vi, 17-20). 
inveighed against apostates who had accepted the Epic 
trine that men are born by chance and had adopted 
greedy hedonism (ii, 2-11). In vi-ix he asserted th 
comes only as a gift of God (viii, 21); even the unders! 
the sciences is divinely given (vii, 17-22). 

His loyalty to his ancestral faith is apparent. Ear! 
writings were known to and echoed by “Solomon” rep 
personification of Wisdom was rooted in such passagi 
viii and Job xxviii; his picture of the suffering but viel 
of God (ii, 10-v) was drawn from Isaiah. His account Ob 
history (x-xix) is distinctive both in the freedom wM 
embellished the narrative and in his exaltation of Wi 
Spirit: i, 6—7; ix, 17) as the instrument of redempti 
recital itself is evidence of his grounding in the faith oF 

*Solomon"*had not yet achieved the level of ass 
Greek philosophy to the Law found in Philo. Hellenisti 
ish ideas sometimes occur side by side in an unrecog 
He polemized against idolatry like a Hebrew prophet * 
but he adopted Euhemerus’ theory of the origin of the 
15-21). He described a judgment scene in language C 
to Jewish eschatology (iii, 7 ff.), but he obviously belies 
immortality of the soul (iii, 1-4). ft 

It is important, however, that he found the two ways" 
compatible. In his work we recognize Wisdom as à 5^ 


WISDOM LITERATURE—WISE 


jlosophy and the Bible, and that bridge was crossed by Philo, the 
rabbis and the Fathers of the Church. 

BIBLIOGRAPHY —A T. S. Goodrick, The Book of Wisdom, in The 
oxford Church Bible Commentary (1913) ; Robert H. Pfeiffer, History 
of New Testament Times, ith an Introduction to the Apocrypha, 

j,ch..6, part ii, ch. 5 (1949) ; Joseph Reider, The Book of Wisdom: 
an English Translation With Introduction and ricer meat T aie 
a J; 5U. 

WISDOM LITERATURE is the title given to certain writ- 
ings of the ancient Orient, of which those of the Hebrews are most 
widely known. The Books of Proverbs, Job, and. Ecclesiastes 
(qp); along with some Psalms (notably 1, 49, and 73) and a 
few other brief passages, are the wisdom literature of the Old 
Testament. In the Apocrypha the great wisdom books are the 
Wisdom of Solomon and Ecclesiasticus (see WrspoM, Book or; 
Eccuesiasticus). ‘The word “wisdom” was a technical term 
which covered much that is included under the modern usage 
but had a wider connotation as well. 

We hear first of wisdom in Egypt soon after 3000 B.c. Then 
about 600 years later a vizier by the name of Ptahhotep attained 
high repute for his wisdom. His precepts, in the form of a col- 
lection of proverbial sayings, are a sort of ethical treatise; they 
assume the nature of the good life and undertake to tell how 
this can be realized by the special group for whom they were 
written. (See Ecypr: History: Ancient Civilization and Culture: 
Literature and Mythology.) 

Through the following 15 or more centuries many other wise men 
arose in Egypt, some of whom left bodies of proverbs, others of 
whom were led by circumstances to consider more deeply the 
worth and meaning of human life—that is, to think about meta- 
physical problems. Wisdom speculation likewise arose in Baby- 
lonia, where writers composed bodies of proverbs and pessimistic 
writings that denied any value in life. Yet it is apparent that this 
intellectual activity could not have been confined to a few favoured 
lands. Even uncivilized peoples ask and answer questions about 
thenature of the world and the meaning of human life, and such 
Speculation is universal among more advanced cultures. And 
§0 wisdom was pervasive through the ancient East. Edom was 
famous. for its wise men, and apparently there was a wisdom 
xr among the Canaanites before the Hebrews entered 

testine, 

It is n0 accident that the Greek word philosophy means “love 
of wisdom.” The full measure of Greece’s debt to the Orient has 
tever been determined, but Greek philosophy was heir and in 
‘me measure disciple of the age-old speculation of the East. Yet 
m was both more and less than philosophy. Much that is 
ie included under the term had not then risen above the intel- 

fal horizon, but also much that then was wisdom later at- 

He an independent position. The practical shrewdness of the 

nessman. and administrator, incipient science, general knowl- 

€, reflection upon known facts, and much else of the sort, as 

tid more strictly philosophic speculation, went into the total 

sdom. The educated man, particularly if he gave thought to 

Eae Mr ita ends was the wise man. Wisdom was the 
ellectual culture of the age. 

ihe Seem that Israel was introduced to wisdom by the 
Maita jie to whose culture it was deeply indebted. This ex- 

e E i Perse astonishingly early appearance. Even in the 
Dt, sy i Judges (about 1200-1050 s.c.) devices of the wise 
de (s as the fable and the riddle, were. familiar. In David's 
(I arly 10th century) there were professional wise persons 
omen). 14:2-20; 20:16-22; those who are mentioned were 

5 zu Solomon's wisdom became proverbial. f 
the Shien a following centuries the wise men were at times 
ires of rebuke by the prophets, who disliked their prag- 

m, as i sm. But the exile brought a change in Hebrew wis- 
ej c much else of the nation's character. Wisdom became 
score gious; the wise men were convinced that religion alone 

“essed the key to life's hi I this mood that 

minated th y to li e's highest values. It was A Me 

Dots final shaping of the Hebrew wisdom literature. 
liy, endent on older materials and in part incorporating 
Ay kno from before the exile, the wisdom books as they are 

Wn were produced from approximately 400 3.c. to the 
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beginning of Christian times. True to the character of the wis- 
dom activity, they show the influence of foreign thought. 

As literature the books are of varying worth. The apocryphal 
books do not attain the level of the others. Ecclesiastes contains 
much of high quality; Job is freely recognized to be a classic. 
The maxims in Proverbs attempt no literary merit, but ch. 1-9 are 
poetry that attains considerable excellence in parts. This section 
is the latest portion of the book and contains some of the most 
profound thought of the Old Testament. It speaks of a reality 
pervasive through the world, indeed existent before the world 
and through which the world was made. This reality, which is 
wisdom, proceeded from God and is the expression of God’s ac- 
tivity in all created things. In particular it operates in human 
life as the impelling force that insistently and unceasingly leads 
men to higher things. 

The great thinker who was the author of these chapters was 
an optimist. But the Book of Job is down among the bitter facts 
of experience. Its problem is that of the divine government of a 
world where injustice is rampant. The book is composite; many 
thinkers have contributed their views. But the great author of 
the Dialogue, which is the core of the book, was also an optimist: 
he had an answer of faith and hope. Ecclesiastes was again dif- 
ferent. Its author saw no worth in life; all that remains is for 
each individual to find what enjoyment he can in his work and 
in the pleasures of the passing days. But Ecclesiasticus and Wis- 
dom of Solomon, while containing much diverse material and, in 
the former, a considerable bulk of maxims, were in the tradition 
of Prov. 1-9; the transcendent wisdom is the supreme fact of 
human experience. 

BisLroGRAPRY.—B. G. Gunn, The Instruction of Ptah-hotep and the 
Instruction of Ke’gemni (1906); D. B. Macdonald, The Hebrew Lit- 
erary Genius (1933), The Hebrew Philosophical Genius (1936); M. 
Noth and D. Winton Thomas (eds.), Wisdom in Israel and in the 
Ancient Near East (1955); W. O. E. Oesterley, The Wisdom of Egypt 
and the Old Testament (1927); J. B. Pritchard (ed.), Ancient Near 
Eastern Texts Relating to the Old Testament, 2nd ed., pp. 405452 
(1955) ; H. Ringgren, Word and Wisdom (1947). (W. A. I.) 

WISE, ISAAC MAYER (1819-1900), U.S. rabbi, America’s 
greatest organizer of Liberal (Reform) Jewish institutions, all of 
which became prototypes for similar organizations of American 
Conservative and Orthodox Jews, was born in Bohemia on 
March 29, 1819. In his long career as rabbi after his arrival in 
the United States in 1846 he wrote many volumes of history, the- 
ology, polemics, novels, plays and hymns, of which only his 
Reminiscences will endure, After a brief stay as rabbi in Albany, 
N.Y., where he evolved his philosophy of moderate, gradualistic 
reform, he moved to Cincinnati, O. (1854), where he remained for 
the rest of his life the most influential rabbi of the Ohio and Mis- 
sissippi valleys. Kindly, able, energetic, an astute politician, Wise 
gained a huge following through his English weekly the American 
Israelite, through his German paper Die Deborah, through his 
prayer book Minhag America and through his willingness to go 
almost anywhere to dedicate new synagogues, His goal in life was 
to bring about a united American Jewry. Thus, as chairman of a 
national committee to protest a proposed treaty between the U.S, 
and Switzerland which discriminated against American Jews living 
in Switzerland, he headed the first organized effort of American 
Jews to fight for their civil liberties. Because of his talents for 
leadership and his sense of realism, he was able to bring effec- 
tive guidance in the adjustment of Judaism to American life. 
An excellent organizer, he created three basic American Jewish in- 
stitutions: the Union of American Hebrew Congregations (1873), 
at first a union only of synagogues in the middle west and south; 
the Hebrew Union college (1875), a rabbinical school; and the 
Central Conference of American Rabbis (1889), an association of 
Reform rabbis. Firmly believing in the ultimate triumph of the 
liberal-universalistic approach of Reform Judaism, he frowned 
upon a Jewish national political state in Palestine, and he bitterly 
opposed the Zionist movement. 

Wise died at Cincinnati on March 26, 1900. 

Brriocrapuy.—Reminiscences by Isaac M. Wise, ed. and trans. by D. 


Philipson (1901); D. Philipson and L. Grossmann (eds.), Selected 
Writings of Isaac M. Wise (1900); Max B. May, Isaac Mayer Wise 
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(1916) ; Dena Wilansky, Sinai to Cincinnati (1937); Nathan Glazer, 


American Judaism (1957); I. Knox, Rabbi in America: the Story of 
Isaac M. Wise (1957). (J. R. Ms.) 


WISE, JOHN (1652-1725), American clergyman and pam- 
phleteer in support of democratic government and liberty, was 
born at Roxbury, Mass., in Aug. 1652. He was graduated from 
Harvard university in 1673; and after studying theology, he 
preached at Branford, Conn., 1675-76, and at Hatfield, Mass., 
1677-78. He was ordained in 1683 as minister of Chebacco, a 
parish of Ipswich, Mass., where he remained until his death, Wise 
led the citizens of Ipswich to resist the efforts of Gov. Edmund 
Andros to levy a province tax, and in Oct. 1687 he was tried and 
convicted, fined, deprived of his clerical office and put under peace 
bonds. Andros later reversed that part of the court’s judgment 
that prohibited him from acting as a minister. Wise brought an 
action against Joseph Dudley, who had presided over the court 
that convicted him, for refusing to grant him the right of habeas 
corpus, and it is said that he was awarded damages. 

In 1705 Increase Mather published a pamphlet called Questions 
and Proposals, which outlined a plan to establish an organization 
of ministers in Massachusetts that would exercise the authority 
then invested in the individual churches. Fearing that this marked 
the beginning of a reactionary movement, Wise opposed the plan 
and in 1710 published the pamphlet The Churches Quarrel 
Espoused. In this he eloquently attacked the proposals of Mather, 
and the movement was completely defeated. In 1717 Wise pub- 
lished A Vindication of the Government of New-England Churches, 
a pamphlet examining the principles of both civil and religious 
government. His essays were reprinted in 1772 and in 1860. In 
support of the project of many liberal groups to establish a mone- 
tary system based on paper money, he published a pamphlet in 
1721 entitled A Word of Comfort to a Melancholy Country. He 
died in Ipswich on April 8, 1725. 

WISE, STEPHEN SAMUEL (1874-1949), U.S. rabbi, for 
many years a leader of American Judaism and of the Zionist cause, 
was born March 17, 1874, in Budapest, Hung., and was taken 
to the United States in 1875 by his father, Rabbi Aaron Wise. 
He received his Ph.D. at Columbia university in 1901 and his rab- 
binical training from private teachers, among them Rabbi Gustav 
Gottheil. After serving as rabbi to Congregation B’nai Jeshurun, 
New York city (1893-1900), and Temple Beth Israel, Portland, 
Ore. (1900-06), he was invited to become rabbi of Temple 
Emanu-El, New York city, but not receiving adequate assurances 
of free speech in the pulpit, he declined the call, founding instead 
the Free Synagogue of New York city in 1907. Wise fought for 
civic morality and helped bring about the downfall of Richard 
(“Boss”) Croker, and later, with John Haynes Holmes in the Civic 
Affairs committee, of Mayor James J. Walker. At Basel, Switz., 
in 1898 he was English secretary at the second Zionist congress, 
and thereafter became one of the foremost Zionist leaders. In 
1915-16 Wise was associated with Louis D. Brandeis and others 
in the American Jewish congress; later he became president of the 
permanent American Jewish congress and the World Jewish con- 
gress. He helped represent the Jewish cause at the Versailles peace 
conference in 1919 and was the outstanding figure in mobilizing 
U.S. public’ opinion against Hitlerism in the 1930s. In 1922 he 
founded the Jewish Institute of Religion and ordained many lead- 
ing American rabbis. He was a founder and editor of the magazine 
Opinion, author of The Improvement of the Moral Qualities 
(1902) and other works. For many years he conducted Sunday 
morning Services at Carnegie hall, attracting great throngs of non- 
Jews and Jews. His work in synagogue social service and child 
adoption (in co-operation with his wife, Louise Waterman Wise) 
endures. Wise was of striking appearance, had a voice of remark- 
able resonance, and during his lifetime his name was a household 
word throughout the country. He died April 19, 1949, 

See Challenging Years, his posthumously published autobiography 
(1949) ; American Jewish Vear Book, 1950, pp. 515-518, 525-526; Uni- 
versal Jewish Encyclopedia, vol. x, pp. 543-544. (L. I. N.) 

WISEMAN, NICHOLAS PATRICK STEPHEN (1802- 
1865), English cardinal and first archbishop of Westminster, was 
born at Seville on Aug. 2, 1802, the child of Irish parents who 


WISE—WISLICENUS 


had emigrated to Spain as merchants. After his father’s deat 
his mother brought him home to Waterford, and later sent him iy 
school at Ushaw, in County Durham (1810). From there he ty 
to Rome, to assist in reviving the historic English College "id 
had been derelict during the wars with France. He made a bi 
liant reputation at once and won his doctorate in 1824. Hig Hory 
Syriacae (1827) contained important original research and he 
was appointed professor of oriental languages in the Univensty 
of Rome and rector of the English College in 1828, 

Visiting England in 1835-36, he preached with unexpected sy. 
cess to audiences of various creeds in London and founded the 
quarterly Dublin Review; after returning to Rome he forsook his 
oriental studies to promote religious revival in England. In 194) 
he was made a bishop and sent to Birmingham as coadjutor tp 
Bishop Thomas Walsh, vicar apostolic of the Midland district and 
as president of the Catholic college at Oscott, near Birmingham, 
He soon became the leading propagandist of the Catholic revival, 
Almost alone among English Catholics, he showed trustful sym: 
pathy toward J. H. Newman and his friends in the Tractarian 
movement; and when Newman and many other converts entered 
the Roman Catholic Church around 1845, Wiseman was their chief 
adviser and protector. He was soon transferred from Bitming 
ham to London, as the Catholic revival made headway, with many 
converts and a vast immigration of Catholic labourers from Ie 
land. In 1850 Pius IX decided to restore a diocesan hierarchy in 
England. Wiseman was summoned to Rome to be made a cardinal 
and first archbishop of Westminster. In a flamboyant pastor 
letter, he announced the pope’s decision in glowing terms, which 
were resented hotly in England as the “papal aggression,” After 
a triumphal journey home across Europe, he found that in England 
he and the pope were being burned in effigy and publicly execrated. 
But he faced the storm with unflinching courage, and his App 
to the Reason and Good Feeling of the English People for {at 
play and honest understanding won him wide popular support. 

As archbishop he presided at Oscott in 1852 at the first Synod 
of Westminster. Though he was the recognized leader of üt 
whole Catholic revival, he became involved in distressing con 
troversies, because of his failings as an administrator and his 
inability to work happily with colleagues who had their own pre 
rogatives and views to defend. He found an invaluable adjutant 
in the convert H. E. Manning (q.v.), whose dynamic energy i 
masterful methods supplied qualities Wiseman, with his sanguine 
temperament and his warmth of sympathy, lacked. Wise 
health failed through diabetes, and his later years were br y 
by isolation and personal disputes. But as the first cardinal re 
dent in England since the Reformation, he became @ BN 
figure, widely respected for his intellectual distinction, ir 
humanity, and his constructive achievements. His histori a 
Fabiola (1854) was translated into many languages. He 
Feb. 15, 1865, in London, + chal 

See Denis Gwynn, Cardinal Wiseman (1950) ; B. Fothersil j G) 
Wiseman (1963). nyed 

WISHART, GEORGE (c. 1513-1546), an early px um 
the Reformation in Scotland, was born at Pitarrow, d 
trose. While a teacher of Greek at Montrose he was m 
heresy and went to Cambridge (1538), where he err 
quainted with Hugh Latimer. In 1539 he was sent to n yl | 
Bristol, where he was again accused of heresy an Cl obi | 
for the continent. After a brief period as tutor at " P 
(1542-43) he returned to Scotland, where he strongly p: 
John Knox (g.v.) and preached Reformation doctrine sil oy 
Dundee, Kyle, and East Lothian, He was taken into pr pardel 
the earl of Bothwell, on condition that he should not din BAH 
over to Cardinal David Beaton (q.v.), and imprisoned | qug 
burgh, But in fact he was handed over to Beaton, w / st, Ar 
tried and then burned at the stake on March 1, 15 as 
drews. His translation of the First Helvetic Confess! 
was published in 1548. 

See C. Rogers, “Memoir of George Wishart,” Transat 
Royal Historical Society, 4:260-363 (1876). man d 

WISLICENUS, JOHANNES (1835-1902), Gere 


ist, who did pioneer research on isomers, was o! 


tions it 
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1335, at Klein-Eichstedt in Thuringia and emigrated in 1853 to 
the U.S. with his father. He was assistant at Harvard to Eben 
Horsford, and in 1855 was appointed lecturer at the Mechanics’ 
Institute in New York. Returning to Europe in 1856 he continued 
his studies at Halle and Ziirich, where he was subsequently pro- 
fesor of chemistry ( 1864). He then obtained the chairs of chem- 
istry at Würzburg (1872) and Leipzig (1885). He died at Leipzig 
Dec. 5, 1902. 
P Vislicenus! work on lactic acid resulted in the discovery of 
wo substances differing in physical properties though possessing 
astructure of proved chemical identity. He maintained (1873), 
before publication of the doctrine of Jacobus H. van’t Hoff and 
J.A. Le Bel, that the ordinary formulas did not afford an adequate 
exlanation of certain carbon compounds, and suggested that ac- 
count must be taken of the differing spatial arrangement of their 
atoms. He is also known for his work on acetoacetic ester and its 
application as a synthetical agent and for his syntheses in the 
ISMAR. k ale nd regional capital in the Bezirk (district) 
a town a ezirk (distric 

of Rostock, German Democratic Republic (East Germany). It is 
aport on an inlet of the Baltic Sea, about 38 mi. (60 km.) SW of 
Rostock. Pop. (1964) 55,062. It still has a medieval town cen- 
tre, although many historic buildings were destroyed during World 
War II. The town is a road junction and is on the Schwerin- 
Rostock railway. Industries include shipbuilding, and metal and 
sugar manufactures, and the port is a fishing centre. Wismar is 
first mentioned in the chronicles in 1167 and received its municipal 
charter in 1229. It joined the Hanseatic League in 1266. In the 
Peace of Westphalia (1648) it was awarded to Sweden, which did 
ot give up its claim to the town until 1903. 

WISSLER, CLARK (1870-1947), U.S. anthropologist, 
whose systematic work Te American Indiam (1917) remains a 
tlassic in North American ethnology, was born Sept. 18, 1870, in 
Wayne County, Ind. In exhibiting collections at the American 
Museum of Natural History, New York City, where he directed 
torts in anthropology for nearly 40 years, he developed the fruit- 
ful concept of culture provinces (see INDIAN, NORTH AMERICAN: 
Culture Provinces). Educated in the public schools of his home 
County, he taught in rural communities and attended the Univer- 
sity of Indiana (B.A., 1897; M.A., 1899). In 1901 he received 
the Ph.D. in psychology under James McKeen Cattell (g.v.) at 
Columbia University, being one of the last professional anthro- 
Dologists to be trained in another discipline. However, influenced 

lis teacher Franz Boas (q.v.), at Columbia, Wissler turned 
to anthropology, A 
ne became a leading authority on the Dakota and Blackfoot 
1113.) tribes and wrote more than 200 scientific and popular ar- 
tices, After 1924 he was professor in the Institute of Human 
lations at Yale University while retaining his position at the 
im He died in New York City on Aug. 25, 1947. 
n "ssle's works also include: North American Indians of the 
ten (1912); Man and Culture (1923); The Relation of Nature 
4 js in Aboriginal America (1926); Introduction to Social 

fey (1929); and Indians of the United States (1940). 

EGP Murdock, “ i . y Am. Anthrop., vol. 50 
(er 1948) N.C. Nelson, “Clark Wissler lotam. yir vol. 13 

WI 8). (W.N. F; X.) 
Vg TER, OWEN (1860-1938), U.S. writer, whose novel The 
stock Pan helped establish the cowboy as a U.S. folk hero and 
igp Sonal character, was born in Philadelphia, Pa., July 14, 
Kemble G Was a favourite grandson of the English actress Fanny 

1882, n see KEMBLE [family]). On graduating from Harvard in 
studied s Intended to devote himself to music and for two years 
United supposition in Paris. Ill-health forced his return to the 

Padyi tates; and he spent the summer of 1885 in Wyoming, on 

the fa soot the physician-novelist S, Weir Mitchell (g-v.). In 
Wister entered the Harvard Law School, graduating in 

m and, after being admitted to the bar in 1889, practised for 

iq 5 in Philadelphia, He continued spending his summers 
© West, and in 1891, after the enthusiastic acceptance by 

literan, „Of two of his western sketches, he devoted himself to a 
career. He died at North Kingstown, R.I., July 21, 1938. 
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His novel The Virginian (1902), a humorous account of the 
misadventures of an easterner in Wyoming, was a great popular 
success and did as much to shape the romantic conception of the 
cowboy west as any other single work. Two earlier books, Red 
Men and White (1896) and Lin McLean (1898), also contributed 
to the legends of the cunning horse thief, the chivalrous rancher 
and the vanishing red man, Philosophy 4 (1903), a diverting 
college story, and Lady Baltimore (1906), a romance of old 
Charleston, were also popular. Wister’s other works include: 
The Dragon of Wantley (1892), a novel; Ulysses S. Grant (1900) ; 
The Seven Ages of Washington (1907); Roosevelt; the Story of 
a Friendship, 1880-1919 (1930), concerning his long acquaintance 
with Theodore Roosevelt, a Harvard classmate; and two politico- 
social works on Anglo-American relations, The Pentecost of 
Calamity (1915) and Neighbors Henceforth (1922). He also 
wrote a number of books for children. Wister’s collected writings 
were published in 11 volumes in 1928. His journals and letters 
from 1885 to 1895 were published in Owen Wister Out West, edited 
by Fanny Kemble Wister (1958). 

BrBLr0cRAPHY.—]. B. Hubbell, “Owen Wister's Work," South At- 
lantic Quarterly (Oct. 1930); Frances Kemble Wister Stokes, My 
Father, Owen Wister (1952); N. O. Rush, “Fifty Years of The Vir- 
ginian," Papers of the Bibliogr. Soc. of America (2nd quarter 1952). 

WISTERIA, a high-climbing woody vine of the pea family 
(Leguminosae), native to China, Japan, and eastern North Amer- 
ica. The genus name, Wisteria, 
commemorates Caspar Wistar, 
distinguished U.S. physician and 
scientist. The garden wisterias 
are mostly W. sinensis of China 
and W. floribunda of Japan; 
their violet-blue spring-blooming 
flowers, borne in long drooping 
branchlets, are effective floral 
decorations against a house wall 
or on trelliswork. Varieties of 
these two species provide a wide 
range of colours from white 
through shades of pink, to red 
and purple. The North American 
species W. frutescens, found in 
southern states, has lilac-purple, 
fragrant flowers, and W. mac- 
rostachya of the central U.S. has 
much longer flowering branches 
of similar colour. Wisterias, 
propagated by seed, division, lay- 
ering, and cuttings, thrive in deep, 
rich soil. They are hardy in mild 
climates of the northern U.S. and 
southern England. The Asiatic 
species can be pruned and trained 
into treelike standards, 

WITAN or Wirenacemor, the council of the Anglo-Saxon 
kings. It was in no sense a popular assembly, and its com- 
position was determined by the king's pleasure. He would natu- 
rally wish to consult his greater nobles and his bishops, and such 
men were normally found in attendance at his councils. The eccle- 
siastical element was sometimes reinforced by the abbots of im- 
portant monasteries. The king’s household officers were usually 
present, and the council generally included a varying number of 
thegns without specific duties at court. The general character of 
the council underwent little change throughout the Old English 
period, though it inevitably tended to become a larger body as the 
king of Wessex developed into a king of all England. Its essential 
duty was to advise the king on all matters touching which he 
chose to ask its opinion. It attested his grants of land to churches 
or laymen, it consented to his issue of new laws or new statements 
of ancient custom, and it helped him to deal with rebels and per- 
sons suspected of disaffection, King Alfred asked its advice about 
the testamentary disposition of his private inheritance. In late 
Old English times the witan had ceremonial functions. It attended 
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the king when he received ambassadors, and in the 11th century, 
if not earlier, joined him in public feasting at Easter, Whitsuntide, 
and Christmas, commonly meeting for this purpose at Winchester, 
Westminster, and Gloucester. At other times the king would 
summon his witan to attend him wherever he might choose. Im- 
portant meetings of king and council were held in royal manors 
such as Wantage in Berkshire, Calne in Wiltshire, and Andover in 
Hampshire. In its composition and duties the witan closely re- 
sembled its successor, the commune concilium of the Anglo- 
Norman kings, the fundamental difference between these bodies 
being the feudal tie which connected the baronial councillors of 
the Norman time with the king. (F. M. S.) 

WITCHCRAFT is the human exercise of alleged supernatural 
powers for antisocial, evil purposes (so-called black magic). A 
female held to have such powers may be called a witch or sorcer- 
ess, the male counterpart being named wizard, sorcerer, or war- 
lock. Belief in witchcraft survives in modern technologically de- 
veloped cultures and remains a potent factor in most primitive 
societies (see also Macic; MAGIC, PRIMITIVE). 


HISTORY IN WESTERN CULTURES 


The earliest evidence of witchcraft in Europe survives from the 
prehistoric past. A horned creature, no doubt connected with 
witchcraft, is to be found carved in rock, or painted on the walls 
of caves, at archaeological sites 
dating to 30000 B.C. and span- 
ning the territory from the Soviet 
Union to Spain (e.g., see ALTA- 
MIRA CAVE). According to the 
Egyptologist Margaret Murray, 
witchcraft as practised in West- 
ern Christendom was a survival 
of pagan religion. Other theories 
are that witches were indeed in 
league with the devil or that their 
supposed activities were in fact 
hallucinations. 

The witch cult religion sur- 
vived in England until the 18th 
century, 1,200 years after the in- 
troduction of Christianity. Dur- 
ing the 20th century its practices 
were still to be found in France, 
and in Italy /a vecchia religione 
still numbered followers. Assem- 
blies (called witches’ sabbaths) 
took place at regular times 
throughout the year; one of these 
survives in the modern observ- 
ance of Halloween (g.v.). 

Biblical references to witchcraft are not uncommon; it was for- 
bidden by Saul (g.v.; about 1025 s.c.), first king of Israel, who 
nevertheless consulted with the so-called witch of Endor (I Sam. 
28). However, she seems to have been a diviner (see DIVINATION) 
rather than a witch as defined here, reportedly calling on the ghost 
of Samuel to prophesy Saul’s death and defeat by the Philistines 
(see SPIRITUALISM). 

In ancient Greece witchcraft is mentioned as early as Homer 
(see Circe). The best-known sorceress in classical times was the 
legendary Medea (g.v.). The Roman poet Horace left an elabo- 
rate description in Satires 1.8 of the proceedings of two witches 
in the Esquiline cemetery. At the new moon they steal into it to 
gather bones and noxious herbs, their feet bare, their hair loose, 
and their robes tucked up. Making a hollow in the ground they 
rend a black lamb over it to summon the dead. They take two 

images, a larger one of wool (representing a witch) and a smaller 
one of wax (representing the person to be punished). The moon 
turns red, hellhounds and snakes glide over the spot. Then they 
bury the muzzle of a wolf and a snake’s tooth, and burn the waxen 
image. 
The Christian church taught that the world was created, re- 
deemed, and sustained by almighty God, against whom what power 
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could women in league with evil spirits exercise? The 
Church Fathers generally held that any so-called witali d 
a delusion and a deception and that the name of Jesus used mi 
believing Christian could turn aside attempted witchcraft, 
Augustine (a.D. 354—430), for example, asserted that men E X 
be transformed into pack animals (he had heard in Italy tad 
tain women innkeepers gave cheese to travelers who became hes i 
of burden after eating it). He also observed that one ma be 
convinced of the validity of events that in fact one has hall 
in a deep sleep or trance (De civitate dei 18, 18). (See Lyo - 
THROPY.) i 
This attitude of skepticism was accompanied by strong disap. 4 
proval of efforts to practise witchcraft, as shown in church canons T 
In about 906 the canonist Regino of Prüm quoted a paragraph sup. 
posedly from the 4th-century synod of Ancyra but in fact pro} 
ably from a contemporary Frankish source that describes wicked 
women converted to Satan who, deluded by demonic fantasies 
claim to ride great distances by night on the backs of beasts inte 
service of Diana, the pagan goddess. Clergy are urged to preach 
that such claims are false, for God alone is powerful, and thal 
there is a sharp distinction between factual evidence and fantasy 
or dreams. Later known as the canon episcopi, this paragraph wis 
incorporated into Gratian’s Decreta (2. 26.5 12) to become partai 
canon law. $ 
Witch Trials.—However, in the following centuries beliet 
in witchcraft spread, perhaps encouraged by the very se ns 
preached against it, which put ideas into the heads of simple p 
ple who had previously never heard of such possibilities, T 
connection with Satan was emphasized with the rise of the du 
heresy, which ascribed real power to the devil as an equal oppone 
of God. Once witchcraft was believed to involve demonic posee 
sion, heresy, and the rejection of God, it came within the sed 
of the Inquisition (g.v.). The practice was now seen as a serious 
and dangerous sin that demanded eradication; it was no longer a 
fantasy to be discouraged with relative mildness as in the om 
episcopi. : 
Witch trials had been in progress for nearly a century by the ; 
time of the Inquisition at Toulouse (1335). According to its ree 
ords, accused women confessed to attending a witches’ sabbath ot 
Friday nights; to having intercourse with the devil (in the formal 
a goat); to casting spells and committing sacrilege at Holy pe 
munion on the devil’s instruction; to making a brew of poi | 
herbs together with parts of human and animal corpses and b 
of clothing from the hanged; to believing that the devil was al 
equal and ruled over the earth; to making a pact with the dei 
to eating the corpses of stolen newborn children; to causing nel A 
bours’ wheat to rot, sheep to sicken, and vineyards to be smi 
with frost; and to causing persons to die by melting wax P 
dressed in parts of their clothing. One accused woman 7" 
claimed innocence, but after torture she confessed to beig 
witch. ir ells 
All these activities, clearly evil in themselves, in their ! 
and in their example, were believed to have taken Pp! ce p 
and the punishment for persisting in them was death, aS ‘te 
biblical command (“You shall not permit a sorceress t0 
Ex. 22:18). All over Western Europe, and particularly in 
many, witchcraft executions grew increasingly commi) 
Innocent VIII, in his bull Summis desiderantes affectibus si | 
noted reports that men as well as women were practising 
craft in Germany, that they drew their power from sexu: 
with incubi and succubi (male and female evil spirits de a 
they had brought about sterility, impotence, disease, m 
murder. He sent the Dominican priests Henricus if | 
(Kramer) and Jakob Sprenger to Germany as inquisitor » 
book, Malleus maleficarum (1487; “the witches' bens thet 
trans. by M. Summers, 1928, 1951), was a detailed ee atest 
logical document that was regarded by Catholics and er 
alike as a textbook on witches, It asserted that CH cur 
witchcraft was “carnal lust," said to be “insatiable th 
women, and laid down that those accused of witchcra ic ip 
investigated if necessary with torture; convicted itc 
tent should be condemned to life imprisonment, and 1 
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‘ged Leicestershire witches Anne Baker, Joane Willimot, and Ellen 
qm The Wonderful Discoverie of the Witchcrafts of Margaret and 
‘ower, 1619, (Centre left) “A Witch Preparing a Philtre," by un- 


ya ish master, 15th century. (Centre right) “Linda Maestra" by Fran- 
ton) pei; towing a young witch being instructed by experienced hag. (Bot. 


and witches trampling cross, from Compendium maleficarum, 1608 
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Bee to the law to be executed. The work assumed major 

den owe pate history of psychiatry since it specifies that sud- 

Usual Teason in a person is a symptom of demonic possession. 

the uses of driving away the supposed demon was to burn 
tial infi he doctrines of the Malleus continued to have sub- 

for eya, Uence in Europe well into the 18th century; they were, 

ple, accepted by Martin Luther. 
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However, resistance to these beliefs. and practices was present 
almost from the first (among the clergy and especially among 
physicians). The Italian philosopher Giordano Bruno (1584— 
1600), burned at the stake as a heretic, openly said that many so- 
called witches were simply psychologically disturbed old women; 
St. Vincent de Paul (1581-1660) added his voice to the opposi- 
tion; physicians who resisted, often at great personal risk, included 
Paracelsus (c. 1490-1541), Johann Wier (Weyer; 1515-88), and 
Thomas Sydenham (1624-89). Despite these efforts, the victims 
of the witchcraft trials have been variously estimated to number 
from the hundreds of thousands to the millions. 

The first evidence of a decline in the intensity of the witch 
hunts came in Spain (1610) where the inquisitor Alonso Salazar 
y Frias conducted a long investigation of witch burning at Logroño, 
Navarre. He concluded that most of the accusations had been 
false, and that no single act of witchcraft had occurred in the en- 
tire series of burnings. He ordained that the Spanish Inquisition 
was not to accept accusations without independent evidence and 
that torture was not to be used. But most significant seems to have 
been his order that the accused's property was not to be confiscated 
as a result of conviction; at any rate, accusations of witchcraft in 
Spain dropped sharply. 

In England the trials were most numerous in the 17th century; 
but the absence of judicial torture made the cases proportionately 
less numerous than they were on the European continent. One 
of the most famous witch hunters was Matthew Hopkins, many of 
whose methods between 1644 and 1647 were not far removed 
from actual torture. He pricked any bodily excrescence on the 
accused which was thought to be an extra pap for suckling imps; 
such parts, if insensible, were believed to prove the accused was 
a witch. Another method was to force the accused to walk about 
all night, for only when at rest could à witch summon her familiars 
who would terrify her accusers away. A further test was to fling 
the accused bound into water, for a witch, having denied her bap- 
tism, would in her turn be repelled by the water so she would float 
and not sink into it. The last English trial for witchcraft oc- 
curred in 1712, when Jane Wenham was convicted but not exe- 
cuted. Witch trials were held in Scotland only after the Reforma- 
tion; the last official burning took place there in 1727. 

In Germany one of the last cases was that of Johannes Junius, 
the burgomaster of Bamberg in Bavaria. He was pricked (pos- 
sibly with a knife that had a retractable point) and did not feel it 
(presumptive evidence of his witchcraft). Under torture he con- 
fessed to devilish acts, named neighbours seen at witches’ sabbath, 
and was burned alive in 1628. Witchcraft trials in France declined 
after an edict (1682) of Louis XIV (see PorsoNs, AFFAIR OF 
THE). 

Belief in witcheraft was taken to colonial America by English 
settlers. In 1692, after a prolonged witch trial at Salem, Mass., 
as a result of accusations by a group of teen-age girls, more than 
30 persons were convicted of witchcraft, some after torture. 
Among those executed, one man received the unusual punishment 
of being pressed to death between heavily weighted planks. 

Scattered claims of witchcraft continue to be heard from Europe 
and the Americas. In the 1960s cases of black magic were reported 
in England; in the Soviet Union a village milkmaid was charged 
with witchcraft; beliefs and practices among peasants in Lower 
Saxony stimulated a government investigation. During the 1950s 
in Querétaro, Mex., two alleged practitioners of witchcraft were 
lynched; and in Guatemala the wife of a political rival of the 
anti-Communist Col. Carlos Castillo Armas was charged with 
practising witchcraft against the colonel. (X.) 


PRIMITIVE SOCIETIES 


Belief in witchcraft is almost universal in contemporary primi- 
tive societies. Typical examples include the Barotse of Africa, 
the Maori of New Zealand, and the Quiché Indians of Guatemala. 
Among some peoples individuals will openly avow that they are 
witches and make public threats; more frequently, personal knowl- 
edge of the techniques is denied, and witchcraft is the subject 
only of hushed gossip. In some groups those suspected or accused 
of witchcraft are exclusively or predominantly women; elsewhere 
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men are in the majority. The killing of a close relative is often 
held to be necessary to acquire the power of witchcraft. In the 
Marquesas Islands a father or grandfather is the required victim; 
among the; Navaho (g.v.) it is a brother or a sister. 

With rare exceptions, witches are depicted as adults. They may 
act out of malice or because of grudges, but also to gain personal 
power and goods. Myths and folklore describe the methods and 
traditional origin of witchcraft. The principles and techniques 
are closely related to the popular religion, and witchcraft may be 
considered the obverse or the “bad side" of the religion. Those 
with ritual knowledge and competence are especially liable to 
suspicion of witchcraft. 

Witches are associated with the dark and with corpses. They 
are held to operate regularly at night, traveling at supernatural 
speeds. They are believed to gather (often in localities where the 
dead are buried) to conduct evil and obscene rites and to prepare 
noxious agents. Frequently the practitioners wear foul masks or 
animal skins. In their activities they violate the central values 
of the society; they commit incest, murder near relatives, have 
sexual intercourse with corpses. 

In most cases witchcraft is defined as the most terrible of crimes 
and public accusation results in a trial. If the accused confesses, 
it is commonly believed that he or she then becomes impotent 
to do further harm and will die within a specified time. When an 
alleged practitioner refuses to confess, he may be executed either 
in a quasi legal manner or by the spontaneous violence of those 
gathered. 

The witch is often held to be in an abnormal psychological or 
other medical condition. In parts of Africa, for example, the 
intestines are believed to be in such a physical state that the soul 
of the witch can emerge at night to harm others. 

In efforts, to practise witchcraft, spells are uttered, especially 
over something closely connected with the victim: excreta, nail 
parings, hair, spittle, clothing. Images are constructed and pierced 
or consigned to the flames. Magical poisons, concocted from hid- 
eous ingredients (such as the brains of babies, menstrual blood, or 
the finger whorls of twins) are administered. Tiny objects are 
held to be shot by supernatural means into the body. These in- 
trusive objects are also likely to have connotations of horror: a 
bit of bone fromia corpse or a sharp fragment of a gravestone. 

Those who have unexplained illness, persistent nightmares, or 
continuing psychological distress may wonder if they are not being 
bewitched—or those close to them will suggest this possibility. 
Divination may be attempted to determine if witchcraft is the 
cause, who is carrying it out, and what methods are being used 
(see AZANDE). Ceremonial protection and cure may be advised. 
All these measures impose considerable economic expense on the 
supposed victim. and his relatives. If the symptoms do not dis- 
appear, anxiety may grow into terror, and the sufferer becomes 
wan, sleepless, emaciated; the original difficulty is aggravated by 
the burdens of emotional disturbance. Even if clear-cut bodily 
symptoms are absent at first, the nervous system may be deranged 
under strong fear of witchcraft, producing phenomena similar to 
those of surgical shock leading in some cases to the victim's death 
(see SHOCK; PSYCHIATRY: Psychosomatic Medicine). 

(C. K. K.) 

BisLrocmAPHY.—M. Murray, The Witch-Cult in Western Europe 
(1921), The God of the Witches (1933) ; G. Zilboorg and G. W. Henry, 
The History of Medical Psychology (1941); S. F. Nadel, “Witchcraft 
in Four African Societies," American Anthropologist, vol. 54, pp. 18- 
29 (1952); M. Summers, The History of Witchcraft and Demonology 
(1956, 1965);.J.Middleton and E. H. Winter (eds.), Witchcraft and 
Sorcery in East Africa (1963) ; G. Parrinder, Witchcraft, European and 
African (1963) ; C. Kluckhohn, Navaho Witchcraft (1962) ; F. G. Dan- 
forth, New England Witchcraft (1965); W. Notestein, A History of 
Witchcraft in England ... (1965); A. Scobie, Murder for Magic: 
Witchcraft in Africa (1965) ; A, Naff, “Belief in the Evil Eye Among 
the Christian Syrian-Lebanese in America,” Journal of American Folk- 

lore, 78:46-55 (1965) ; H. C. Lea and A. C. Howland, Materials Toward 
a History of Witchcraft (1939); R. H. Robbins, The Encyclopedia of 
Witchcraft and Demonology (1959); J. C. Baroja, The World of the 
Witches (1964). ` 

WITCH HAZEL, a North American shrub, Hamamelis vir- 

giniana (family Hamamelidaceae), native to low woods from Nova 
Scotia to Minnesota and south to Florida and Texas. It grows 


WITCH HAZEL—WITHAM 


from 10 to 25 ft. high, with smooth, wavy-toothed leaves, gym 
what unequal at the base. The showy bright-yellow flowers, 
in profuse axillary clusters, appear in autumn as the leaves is 
ing. The fruit; a hard, woody capsule that matures during the, 
suing summer, contains two black shining seeds, which are f a 
ejected when the fruit is ripe. A fluid extract, prepared from the 
leaves, is used as an astringent lotion. The name witch th 
derived from the use of the twigs as divining rods, just ag 
twigs were used in England, The North American witch haze js 
occasionally planted for ornament, as are the allied H, japoni 
of Japan and H. mollis of China. H. macrophylla, with leaves 
roughened by persistent tubercles, is a small tree of the Souther 
Gulf states of the U.S. 

WITCHWEED, any plant of the genus Striga in the figwo 
family, including about 50 species of the old-world tropics anf 
one species introduced into the southeastern United States, About 
ten species are destructive 4 
parasites on such crops as mait, 
sorghum, rice, sugarcane, and o- 
bacco. Witchweeds are branche 
herbs, six inches to two and one 
half feet tall, with opposite oral 
| ternate, usually narrow and rough j 
or sometimes scalelike leaves, | 
The two-lipped flowers, solitay - 
in axils of upper leaves, are: 
yellow, purplish, bluish, or white 
Witchweed seeds, minute ad 
produced in great numbers, get 
minate when in contact witht 
host root. Roots of the parast 
establish and maintain connection 
with the host, The first fouti 
six weeks of the life cycle at 
spent underground, where ti 
pide young plant is entirely dependet 
upon its host. After emergence, the plant can photosynthesizis 
own food but takes water and minerals from the host. Tas 
site dies when its seeds mature or when the host is harvested, H 4 
plants appear stunted and chlorotic, often showing signs s 

j 
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they may not yield at all, or their yield may be sharply 
Severe infestation may kill the host. 4 
Control measures include the use of herbicides and the e| 
of catch crops (in this case, host plants that are plowe 
before the witchweeds can mature seeds, thereby killing bol 
and parasite) or trap crops (plants that stimulate wit vit 
germination but do not serve as satisfactory hosts). The gr it 
of catch or trap crops over several years can almost elimini | 
witchweeds from an area. Among certain crop plants, esp 
sorghum, witchweed-resistant varieties have been developed. i) 
Members of the genus Alectra (also in the figwort 
some of which parasitize legumes and tobacco in Africa an 
cane in tropical America, are sometimes called witchweed. 
also PLANT Diseases: Other Pathogens. m 
See Hilda McGrath et al., Witchweed (Striga Asiatica), d i 
sitic Plant in the United States, US. Department of AUG yit 
cultural Research Service, Plant Disease Epidemics aní 
Section, Special Publication no. 10 (May 15, 1957). 1 M 
WITHAM, the main river of Lincolnshire, Eng., Rs 
the border of Rutland and Leicestershire, northwest of 
and flows generally northward for 40 mi. (64 km.) Uia. "i 
ham to Lincoln, where it turns east and later southe | 
The Wash at Boston, Its total length is approximale yst 
(128 km.). The upper course, from its source à abo ad 
(130 m.) to a point about 5 mi. north of Grantham, 18 i T 
defined valley and has a gradient of about 15 ft. per m the Lom 
dle course, which starts with a swing westward, lies on ad ] 
Lias clay vale, whereas its lower course, after the "ir m 
through the Jurassic limestone Lincoln Edge at Linco nt m4 
the northernmost part of the Fens (g.v.). The gait ft. pet 
out the middle and lower courses averages less than Linc fi 
the river being wholly artificially embanked. below 
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y straightened for drainage above that town. The drainage 
wasin is limited by the proximity of Welland tributaries and the 
Trent to the upper and middle courses. The main tributaries are 
«nal and enter from the north, the Till at Lincoln and the Bain 
at Dogdyke. The peculiarities of the river pattern are probably 
the results of glacial interference. (B. W. S.) 


WITHER, GEORGE (1588-1667), English poet, remem- 
bered for a few songs (notably "Shall I wasting in despair?") and 
hymns. In his vast output are embedded, as well as the better- 
known pastoral poetry, good political heroic verse and satire, vivid 
description of contemporary distress, and religious prose of sim- 

le strength. 

[ix on June 11, 1588, at Bentworth, Hampshire, as a boy he 
absorbed the sights and sounds that give reality to his use of the 
pastoral convention. He entered Magdalen College, Oxford, about 
1603, but left in 1605 without a degree. In 1606 he settled in 
London and, disappointed of preferment at court despite the pa- 
tronage of Princess Elizabeth (for whose marriage he wrote 
Bpithalamia, 1612), in 1615 began to study law. Meanwhile, in 
1611 Abuses Stript and Whipt was privately printed. Its satires 
of Lust, Avarice, Pride, etc., apparently gave offense; when pub- 
lished publicly (1613), it led to imprisonment. In prison he 
wrote The Shepherds Hunting (publ. 1615). Its five eclogues are 
among his finest verse, looking back to Spenser in form and for- 
ward to Wordsworth in feeling. The fourth contains a famous 
description of “poesy’s” power to inspire “raptures,” a view that, 
under Puritan influence, led to his claim that poets who respond 
to God-given "raptures" become His prophets. Other pastoral 
poems, written in retirement (1611-13), are Fidelia (private ed., 
1615; public ed., 1617), an elegiac epistle lamenting a lover's in- 
constancy; and Faire-Virtue, The Mistresse of Phil’Arete (1622), 
aeulogy of an imaginary lady. 

Wither changed course with the scholarly, tedious A Preparation 
fo the Psalter (1619), He returned to satire in Withers Motto 
(1621), an assertion of his own virtue and a lively denunciation of 
thers’ vices; and was again imprisoned. The Hymns and Songs 
of the Church (1623; enlarged as Halelujah, 1641) is the first 
tymnbook in English not based entirely on the psalms; it con- 
tains passages of rugged, simple prose. A quarrel with the Sta- 
‘loners’ Company, caused by a royal patent granting him 51 years’ 
Monopoly of the hymnbook and ordering that it be bound with 
‘very copy of the metrical Psalter, brought out the worst in both 
n Wither denounced the Stationers in a virulent tract printed 
e (c. 1623-25), The Schollers Purgatorie ; they refused to sell 

t hymnbook; Britains Remembrancer (1628), in which descrip- 
0n of plague-stricken London is interspersed with invective and 
Wophecy, was privately printed by Wither; and The Psalms of 
wa (1632) was printed in the Netherlands. 

n the Civil War, Wither took the Parliamentary side. In 1642 
seed oe nissioned to take and hold Farnham Castle: later he 
te b Kent. There is no evidence that he achieved military suc- 
MN much that his duties did not halt his pen. He poured out 
ied i poems; attempted to reconcile king and Parliament, and 
(1643). grievances, in Campo-Musae, or . . . Field Musings 
M ih defended himself against criticism of desertion of the 
iliised eg in fighting him; denounced the clergy; and 
ei i electors (1644). Among all this mediocrity is his 

sh i litical satire, Opabalsamum Anglicanum (publ. 1646), 
ters an an election; a witty arraignment of Royalist pamphle- 

le ved Great Assizes Holden in Parnassus, 1643); and a heroic 

Panda] dite Mus eae SERS 
t was j ifficulties began to rival politics as his main concern. 
frapas mprisoned for debt (1645), and though he continued to 
"tora Public calamity, most of his works were petitions for 
Aiter ee estates sold or sequestered and pleas for peace. 
Verse ang ng’s death, praise of Cromwell mingled with visionary 
M) py P'Ose (ep, Three Grains of Spiritual Frankincense, 
the Rest spite minor office (1655), he remained dissatisfied. At 

;, tation he was imprisoned in the Tower (1660-63), with- 
Commons ^r 3n unpublished poem criticizing the new House of 
tear Bet and denied pen and paper, or visits from his wife, the 

SY" with whom he sustained his only lasting personal 
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relationship. His last published work, Fragmenta Poetica: 
Ecchoes from the Sixth Trumpet. Reverberated by a Review of 
Neglected Remembrances (1666), is typical of his decline into 
querulous complaint. He died in London on May 2, 1667. 

Wither's verse has been thought monotonous: but, considering 
its bulk, and the speed with which he turned it out, its variety is 
surprising. At his best he can make the heptasyllabic-lined couplet 
slow and solemn, soaring, or quick and lively. In songs and 
hymns he blends simple “rustic” language and regular rhythm to 
produce an unforgettable effect, perhaps most notably in the poem 
“Sweet baby, sleep, what ails my dear?” 

As he himself said, his reputation “‘wither’d” in his lifetime. 
His behaviour alienated sympathy, and his wish for toleration and 
compromise in religion and politics was out of tune with the times, 
Among Royalists his name became a synonym for a hack Puritan 
pamphleteer. To Pope he was “wretched Withers,” but with 
Bishop Percy’s inclusion in his Reliques (1765) of two early 
poems, the tide turned. Despised rusticity became the “homely 
heartiness" praised by Charles Lamb, whose essay (publ. 1818) 
restored Wither to favour, and he holds a secure place in English 
poetry, as well as in the history of his time. 

BiBLrocRAPHY.—The only edition of his works (almost complete) 
is by the Spenser Society (1871-82). The Poetry of George Wither, 
ed. by F. Sidgwick, 2 vol, (1902), contains the pastorals and other 
early lyrics. Four Scarce Poems oj Wither and A History of the Pes- 
tilence (written 1625) were ed. in 1931 and 1932 by J. M. French. 
See also C. V. Wedgwood, Poetry and Politics Under the Stuarts 
(1960); W. M. Clyde, The Struggle for the Freedom of the Press 
(1934) ; W. K. Jordan, Development of Religious Toleration in En- 
gland, vol. ii (1936); R. Freeman, English Emblem Books (1948); 
L. Jonas, The Divine Science (1940). (D. M. Pa.) 

WITHERSPOON, JOHN (1723?-1794), Scottish-American 
Presbyterian minister and president of the College of New Jersey 
(now Princeton University), prominent in American political af- 
fairs during the Revolutionary period and the only clergyman to 
sign the Declaration of Independence, was born at Gifford, Scot., 
probably on Feb. 5, 1722 or 1723. He was educated at the Had- 
dington Grammar School and the University of Edinburgh (M.A., 
1739), where he completed his theological studies in 1743. He was 
called to the parish of Beith in 1745 and in 1757 became pastor at 
Paisley. His militant tendencies, which later made him a promi- 
nent figure during the American Revolution, manifested them- 
selves at the invasion of the Young Pretender and in his ecclesiasti- 
cal controversies. These he waged by sermon, debate, pamphlet, 
and essay, revealing himself as a keen dialectician, an effective 
satirist, and a convincing and entertaining speaker. Among his 
chief publications of this period are Ecclesiastical Characteristics 
(1753), Essay on Justification (1756), and a three-volume collec- 
tion of his essays and doctrinal sermons (1764). 

Witherspoon's acceptance of a call to the presidency of Prince- 
ton in 1768 marked a turning point in his career. Thereafter, 
although he was received warmly by the American Presbyterian 
Church and although he took a prominent part in the meetings of 
the synod and was first moderator of the General Assembly which 
he had advocated, he was more distinguished as an educator and 
asa statesman than as a clergyman. He seems to have brought to 
the struggling little college a vision of its potentialities as a cultural 
agency as well as a training school for ministers. He opened a 
grammar school, announced graduate courses, encouraged the 
undergraduate societies, added Hebrew and French to the cur- 
riculum, provided scientific equipment, and set out immediately on 
a quest for more money and more students. 

From his arrival he was an enthusiast about America. He en- 
couraged Scottish immigration, and in the dispute with the mother 
country ranged himself uncompromisingly on the side of the colo- 
nists. The loyalism of the Scots Regulators in the Carolinas es- 
pecially troubled him. He presided over the Somerset County 
Committee of Correspondence in 1775-76; was a member of two 
provincial congresses; and in 1776-79 and 1780-82 he was a mem- 
ber of the Continental Congress, playing a creditable part in the 
congressional body both in debate and on committees, He died on 
his farm, Tusculum, near Princeton, Nov. 15, 1794. 

The first edition of Witherspoon's works was published in four 
volumes in Philadelphia in 1800 with a biographical account by 
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John Rodgers. A nine-volume edition was published in Edinburgh 

in 1804-05. $ 
See his Lectures on Moral Philosophy (1912), ed. by V. L. Collins, 

and the biography President Witherspoon by the latter, 2 vol. (1925). 

WITNEY, a market town and urban district in the Banbury 
parliamentary division of Oxfordshire, Eng., on the River Wind- 
rush, a tributary of the Thames, 12 mi. (19 km.) NW of Oxford 
by road: Pop. (1961) 9,219. Witney, partly due to its position 
in the Cotswolds (g.v.) where vast numbers of sheep were for- 
merly raised, is the seat of an old-established industry in blanket 
making, and gloves and other woolen goods are also made. The 
great Church of St. Mary is cruciform with a lofty central tower 
and spire (Early English) and a Norman porch, Among the gray 
stone buildings are the grammar school (founded in 1663), the 
butter cross (1683), and the old Blanket Hall (1721). 

The manor of Witney was held by the see of Winchester before 
the Conquest. In the middle of the 18th century it was leased by 
the bishop of Winchester to the duke of Marlborough. Witney was 
a borough by prescription at least as early as 1278, and sent repre- 
sentatives to Parliament fairly regularly from 1311-12 to 1359-60. 
There is reference toa fulling mill ina charter of King Edgar dated 
909. In 1641 the blanket weavers petitioned the crown against 
vexatious trade regulations; in 1673 the town is described as “driv- 
ing a good trade for blankets and rugs." In 1710 the blanket weav- 
ers obtained a charter making them into a company, consisting of a 
master, assistants, two wardens, and a commonalty. 

See J. A. Giles, History of Witney (1852); W. J. Monk, History of 
Witney (1894). 

WITOS, WINCENTY (1874-1945), Polish statesman, an 
outstanding leader of the Polish Peasant Party, was three times 
prime minister in his country's first decade of restored indepen- 
dence. He was born at Wierzchoslawice in Galicia (Austrian 
Poland), on Jan. 22, 1874, a peasant's son. Inspired by Boleslaw 
Wyslouch (1855-1937) and Stanislaw Stojalowski (1841-1911), 
on whose initiative the Polish Peasant Party was founded in July 
1895, he became a deputy in the Galician Sejm (1908-14) and in 
the Austrian Reichsrat (1911-18). 

A member of the Polish Sejm from 1919 to 1930, Witos became 
undisputed leader of his party, which stood for a fair land reform 
without class hatred. On July 24, 1920, during the crisis of the 
Russo-Polish War (g.v.), he formed a government of national 
unity. He resigned on Sept. 13, 1921, but returned to office in 
1923 (May 28-Dec. 14) as head of a National-Peasant coalition. 
He formed his third government on May 10, 1926, but was over- 
thrown four days later by Pilsudski’s coup d’état. He then started 
collaborating with Christian Democrats and Socialists. On Sept. 
10, 1930, he was arrested and sent to the Brześć (Brest) prison. 
Freed on Noy, 27, he was sentenced on Jan. 13, 1932, to 18 months’ 
imprisonment. The Supreme Court on May 9, 1933, quashed the 
sentence as illegal; but Witos, fearing a second arrest, escaped to 
Czechoslovakia on Sept. 28. 

After the German occupation of Prague (March 1939), Witos 
returned to Poland and was arrested, but was soon freed because 
of his poor health. During World War II he was imprisoned by 
the Germans in October 1939, authorized to return to Wierzchosla- 
wice in 1941, and arrested by the Russians in January 1945. Freed 
a few weeks later, he was invited in June to Moscow to discuss 
the formation of a Polish government of national unity. He 
agreed in principle but was too ill to go. He died in Cracow on 
Oct. 30, 1945. His memoirs were published in Paris (1964-65). 

(K. SM. 

WITOTO (Urroro), South American Indians of a sa 
Colombia and adjoining Peru belonging to an isolated linguistic 
group. Reported to number as many as 50,000 at first European 
contact, these people had been so heavily dispersed and assimilated 
by the 1960s that fewer than 1,000 were estimated to survive. 
Their tribes and subtribes are scattered along the Putumayo, 
Apaporis, and Caquetá rivers. The most important surviving 
groups were the Witoto proper, the Bora (Miranha), the Okaina 
and the Orejón. 1 

Witoto culture is typical of the tropical forest: they are good 
farmers and food-gatherers as well as proficient hunters and fisher- 


men. The typical settlement consists of a single large round 
rectangular hut sheltering many families. They use large, toll 
signal drums. Traditionally, women go nude, while men wear 
a breech cloth; both sexes paint colourful designs on their b 
(sometimes from shoulders to ankles). 

The Witoto groups waged constant warfare among themselves 
and with their neighbours. Like the ancient Tupi (see Turun) 
they sacrificed prisoners and ate them; the cannibalism was T 
doubtedly magico-religious. Shamanism (g.v.) assumed its Usual 
forms among the Witoto: conjuration of spirits and the treatment 
of diseases by sucking out pathogenic substances, During cere. 
monies connected with the cult of the dead and of the earth 
spirit, huge sacred trumpets (the sight of which was forbidden t 
women) were blown, Exogamy of small groups, preferential man 
riage with the mother’s sister's daughter, and child betrothal or 
bride service are elements of their social organization, 


only 
dies 


BisLroomaPHY.—T. W. Whiffen, The North-West Amazons (1913); 
K. T. Preuss, Religion und Mythologie der Uitoto (1921-23); J, H, 
Steward, “The Witotoan Tribes,” in Handbook of South Americay 
Indians, vol. 3 (1948). (A. Mx) 

WITT, JOHAN DE (1625-1672), Dutch statesman who ws 
grand pensionary (see Penstonary) of Holland from 1653 to 167), 
was born at Dordrecht on Sept. 24, 1625, of one of the ruling 
families of the urban patriciate. His father, Jacob, six times 
burgomaster of Dordrecht and for many s one of the towns 
representatives in the states of Holland, was a strenuous adherent 
of the so-called States party (see NETHERLANDS, THE: History), 

In 1650 Johan was appointed pensionary of Dordrecht, which 
made him the leader of the town’s deputation to the states of 
Holland at the time when the states came into conflict with the 
youthful prince of Orange, William IJ, over the question of the 
disbanding of troops. William, who found himself supported by 
the army and by some of the other provinces, seized six of the 
leaders of the States party and imprisoned them in Loevestet 
castle; among these was Jacob de Witt. The sudden deal 
William II in Nov. 1650 led to a reaction. He left only a post 
humous child, afterward William III of Orange, and the princips 
of the states triumphed. . à 

It was his father's position which gave Johan his opportunity, 
but his own eloquence, wisdom and business ability caused i 
be appointed grand pensionary of Holland on July 23; a 
He was re-elected in 1658, 1663 and 1668 and held office unti i 
before his death in 1672. His first years of office were e 
his most difficult because the first Anglo-Dutch war (see DU i 
Wars) had taken the Dutch unprepared and made them a 
severely through the loss of their carrying trade. Yet the i 
concluded in 1654, although advantageous to England, Muss 
promise. The peace treaty included a secret article by es 
province of Holland pledged itself never to appoint m i 
stadholder or a captain general. This act of exclusion M 
at the young prince of Orange. De Witt, although i i 
favoured the exclusion, resigned himself only reluctant" d 
claring it on the occasion of the Anglo-Dutch peace treaty 
the request of Cromwell. inly si 

The policy of De Witt after the peace of 1654 was mi pu 
cessful. He restored the public finances and extende Wi 
commercial supremacy in the East Indies. In 1658590 " 
tained Denmark against Sweden. Relations with Englan qj dl 
ever, remained strained. The restoration of King Chat 
not alter the situation (although the act of exclusion Ty) 
scinded) and war broke out again in 1665., The grand Pan 
went to sea with the fleet and inspired all by his calmness ! ue ai 
energy in action and inflexible strength of will. It was Sio p» 
as much to De Witt's organizing ability and diploma, 1661) 
Ruyter’s brilliant seamanship that the treaty of Breda (J B 
was so honourable to the United Provinces. In the E edi | 
De Witt made the states of Holland promulgate the p deel 
which abolished the function of stadholder of Holland aní go 
the functions of stadholder of any province and cap 
to be incompatible. parles pe 

In 1668 De Witt was forced by the diplomacy of C p od! 
sign with England and Sweden the Triple alliance whic 
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Louis XIV's attempt to take possession of the Spanish Nether- 
lands for France. He rightly foresaw that this would make the 
French king an enemy of the Dutch. Louis managed to detach 
Charles from the Dutch, and in 1672 France and England de- 
cared war on the United Provinces. Louis himself headed the 
splendid French army which invaded the republic and conquered 
the larger part of the country. This was the signal for the Orangist 
party to overthrow De Witt and his supporters. Johan's brother 
Cornelis was arrested (July 24) on an improbable charge of con- 
spiring against the prince of Orange. 

On Aug. 4, Johan de Witt resigned the post of grand pensionary. 
Comelis was put to the torture and, on Aug. 20, sentenced to 
deprivation of his offices and banishment. On the same day Johan 
went to visit him in the Gevangenpoort at The Hague. A vast 
crowd, hearing this, collected outside and finally burst in, seized 
the two brothers and tore them to pieces. William III, who had 
become stadholder of Holland in July, made no move to have 
the mob dispersed or the murderers punished. 

There are editions of Johan de Witt’s correspondence by 
R. Fruin and others, 4 vol. (1906-13) and 2 vol. (1919-22). 

(E. H. K.) 

WITTE, SERGEI YULIEVICH, Count (1849-1915), 
Russian statesman, the first constitutional prime minister of the 
Russian Empire (1905-06), was born on June 29 (new style; 17, 
old style), 1849, at Tiflis (Tbilisi), where his father, who was 
of Dutch ancestry, held a senior administrative post. He was a 
man of contradictions who combined a belief in economic and so- 
cial progress with a loyalty to the autocracy, His ambition, vanity, 
and imperious manner earned him many enemies, and his achieve- 
ments found little recognition among the Russians of his day; but 
hewas a most capable organizer and a man of rare vision, 

In August 1892, after a successful career in the railway service, 
Witte was appointed minister of finance by the emperor Alexander 
IIL He realized that Russia's survival as a great power necessi- 
lated systematic efforts by the state to develop the country’s pro- 
ductive resources and transform the economy along modern West- 
erm lines. He promoted an unparalleled industrial expansion by 
Protective tariffs and government orders, attracted foreign capital 
by stabilizing the currency and introducing the gold standard, and 
by various expedients doubled state revenue in ten years. 

itte seriously overestimated the peasants’ ability to with- 
stand increased taxation; but his belated efforts to eliminate some 
Of the major impediments to efficient. peasant farming met with 
dhstruction from conservative landed interests. He was equally 
Unsuccessful in his cautious advocacy of greater tolerance toward 

* Oppressed national minority groups. In reactionary circles 

‘tle was hated as a parvenu and a rebel, Emperor Nicholas II 
feared him and listened with increasing readiness to his enemies, 
Vk whom the most formidable was the minister of the interior, 
EA aby (q.v.). An interdepartmental rivalry developed in 

uch one of the chief issues was Russia's Far Eastern policy. 
it advocated gradual economic penetration into China, limited 
i € first instance to northern Manchuria, whereas his nationalist 
po favoured the less subtle tactics of military occupation, 
ORENSE into Korea, which led to war with Japan. In Au- 
iy 03 he was dismissed by Nicholas and relegated to a decora- 

post of chairman of the committee of ministers. 
Ds m Russia's defeats provoked a wave of revolutionary vio- 

4 di itte was given, in July 1905, the thankless task of repairing 
bite pase caused by failure to heed his advice. As Russia’s dele- 
loos) ihe Portsmouth, N.H., peace conference (Aug. 9-Sept. S. 

ity. © Signed a peace treaty, which did not increase his popu- 
advocat (See Russo-Japanese War.) Though he remained an 
evitaba firm authoritarian rule, he was now convinced of the 
tral hb ty of constitutional reform. Under the impact of a gen- 
(Oct. ae he pressed Nicholas to grant the “October Manifesto 
Doren 17, O.S., 1905), promising political liberty and 
sia ae government, and was appointed prime minister in 

sperat rst professedly constitutional administration. In a 
iliation o effort to win support he veered erratically between con- 

lona, and repression, But each success in overcoming the revo- 

ty threat encouraged the irreconcilable reactionaries to in- 
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trigue more openly against him. On May 5 (N.S.), 1906, Nicholas 
dismissed him. He spent the rest of his life in the political wilder- 
hess, ventilating in his Memoirs (Eng. trans., 1921) his disappoint- 
ment that the imperial regime had failed to appreciate his qualities. 
He died at Petrograd (Leningrad) on March 13 (N.S.), 1915. 

See T. H. von Laue, Sergei Witte and the Industrialization of Russia 
(1963). CDL. H. ES 

WITTELSBACH, the great German dynasty which provided 
rulers of Bavaria and of the Rhenish Palatinate for centuries, as 
well as numerous other European princes. 

The Wittelsbachs’ earliest positively authenticated ancestor 
appears between c. 1045 and the 1070s, namely Otto, count of 
Scheyern. In 1115 Count Otto V (d. 1156) moved the family 
seat from Scheyern to the castle of Wittelsbach, near Aichach 
northeast of Augsburg. Otto VI (d. 1183), son of Otto V, was an 
adherent of the emperor Frederick I Barbarossa, who invested him 
with the duchy of Bavaria (qg.v.), as Otto I, on the deposition of 
Henry the Lion in 1180. 

For the Wittelsbachs’ major achievement see Bavaria: History. 
'The first step toward extending their authority outside Bavaria 
was made in 1214, when Otto II, through marriage, obtained the 
Palatinate of the Rhine. (See PALATINATE.) 

Otto II's sons Louis II (d. 1294) and Henry (d. 1290) parti- 
tioned their inheritance in 1255. Another partition was effected 
in 1294, between Louis II's sons Rudolf I (d. 1319) and the future 
emperor Louis IV (g.v.). It was the emperor Louis who, by the 
Treaty of Pavia (1329), made the most important partition of the 
Wittelsbach lands, assigning the Rhenish Palatinate and the so- 
called Upper Palatinate (northern Bavaria) to his nephews Rudolf 
II (d. 1353) and Rupert I (d. 1390), but keeping ducal Bavaria 
for his own descendants. This division between Palatinate and 
Bavarian branches lasted till 1777. Louis IV's stipulation that the 
electoral dignity (see ELECTORS) should alternate between the two 
branches was overruled by the next emperor, Charles IV, whose 
Golden Bull (1356) gave it permanently to the Palatinate. 

The emperor Louis IV also made ambitious provisions for his 
younger sons: Wittelsbachs held the margraviate of Brandenburg 
(q.v.) from 1323 to 1373 and the countship of Holland (see Hor- 
LAND, CouNTY AND PROVINCE OF) from 1345 to 1433. 

Ducal Bavaria, subdivided among three grandsons of Louis IV 
in 1392, was reunited, after much contention, three generations 
later by Albert IV (d. 1508), who introduced the rule of primo- 
geniture. The Wittelsbachs of the Palatinate provided a German 
king, Rupert (g.v.), who reigned from 1400 to 1410; but their 
lands were continually subdivided among themselves. 

During the Reformation and the Counter-Reformation the Ba- 
varian dukes William IV, Albert V, William V, and, especially, 
Maximilian I (g.v.), took the Catholic side. One lasting result was 
the accumulation of ecclesiastical principalities in northwestern 
Germany in the hands of younger sons of the family, who monopo- 
lized the archbishopric of Cologne from 1583 to 1761 and often 
had also the bishoprics of Hildesheim (1573-1688 and 1694-1761), 
of Münster (1585-1650, 1683-88, and 1719-61), of Paderborn 
(1618-50 and 1719-61), and of Liége (1581-1688, 1694—1723, and 
1744-63). The electors of the Palatinate, on the other hand, be- 
came Lutheran with Otto Henry (d. 1559) and then Calvinist with 
Frederick III (d. 1576). When Frederick V (q.v.) tried to set 
himself up as king of Bohemia (q.v. ; and see THIRTY YEARS’ WAR) 
he lost all his possessions, and in 1623 the electorate was trans- 
ferred to Maximilian of Bavaria, as also was the Upper Palatinate. 
The Rhenish Palatinate was restored to Frederick V's son Charles 
Louis in 1648, and a new electoral dignity was created for him. 

A Wittelsbach of the Palatinate-Zweibrücken-Kleeburg branch 
became king of Sweden as Charles X (g.v.) in 1654. Charles XI 
and Charles XII (gg.v.) continued this Wittelsbach kingdom till 
1718. 

The Bavarian elector Charles Albert (d. 1745) was Holy Roman 
emperor, as Charles VII (g.v.) from 1742. With his son Maxi- 
milian III Joseph the Bavarian line died out in 1777. The elector 
Palatine, Charles Theodore, then succeeded to Bavaria, by virtue 
of a dynastic treaty of 1724. On his death (1799) the Palatinate 
and Bavaria both passed to Maximilian IV Joseph of Zweibriicken, 


610 


who in 1806 became king of Bavaria as Maximilian I (q.v). 

Maximilian I's descendants were kings of Bavaria till Louis III 
abdicated in 1918. Louis III's son, Prince Rupert (Ger. Rup- 
precht; d. 1955), who became a potential pretender to the British 
crown through his female descent from the Stuarts (see Jaco- 
BITES), led Bavarian monarchist opinion against Hitler. k 

Prince Adalbert of Bavaria (a grandson of King Maximilian D, 
his son Louis Ferdinand, and his grandson Ferdinand all married 
Spanish infantas (1856, 1883, and 1906). Their branch has a con- 
tingent interest in the succession to the Spanish crown. 

The line of “dukes in Bavaria,” to which the Austrian empress 
Elizabeth belonged, represents the branch of Palatinate-Birkenfeld- 
Gelnhausen, descending from a younger brother of King Maximil- 

ian I's greatgrandfather. 
~ WITTEN, a city of West Germany in the Land (state) of 
North Rhine-Westphalia, Federal Republic of Germany, borders 
on Dortmund to the north, Bochum to the northwest, and the 
Ennepe-Ruhr district to the south. Pop. (1961) 96,462. The 
town received civic rights in 1825, Heavily damaged during World 
War II, it was rebuilt into a modern city with numerous commer- 
cial enterprises. The heavily wooded country surrounding the 
town is a favourite resort area for the people in the Ruhr district. 
The Márkisches Museum der Stadt Witten has collections of geo- 
logical and historical documents, coins, and modern German art, 
and houses a special Westphalian library. Industries include 
steel, machine building, glass, and chemicals. (Ho. Sc.) 

WITTENBERG (or LurHERSTADT WITTENBERG), a town of 
East Germany in the Bezirk (district) of Halle, German Demo- 
cratic Republic, on the Elbe River, is 63 mi. (101 km.) SW of Ber- 
lin and 43 mi. (69 km.) NE of Leipzig. Pop. (1964) 46,846. The 
wooden doors of the Schlosskirche (All Saints church), to which 
Martin Luther nailed his famous 95 Theses on Oct. 31, 1517, at the 
start of the Reformation, were destroyed by fire in 1760, and the 
burial church of the Reformers was seriously damaged (1813-14). 
Tt was later restored and has had its present appearance since 1892; 
the bronze doors of 1858 bear the Latin text of Luther's Theses. 
Across the market place with its Renaissance town hall and the 
court portal (1573) is the town church, the oldest remaining build- 
ing. Init are housed the paintings of Lucas Cranach (1472-1553), 
court painter to the electors of Saxony, who was a town councilor 
and burgomaster of Wittenberg. Wittenberg University, which 
was founded in 1502 by the Elector Frederick the Wise of Saxony, 
was made famous by its teachers, Luther (who was first given an 
appointment in philosophy there in 1508) and Philipp Melanch- 
thon; Shakespeare had Hamlet study there, and there is a Hamlet 
house in the town to commemorate this. Wittenberg University 
merged with the University of Halle in 1817; it is now the United 
Martin Luther University of Halle-Wittenberg and is at Halle. 

Wittenberg's favourable location on the Elbe, its river harbour, 
and its position as a railway junction enabled the town to become 
an industrial centre. Of primary importance is the chemical in- 
dustry, especially the nationally owned nitrogen works at Piesteritz, 
Which exports to more than 40 countries. There are cellulose, 
iron, and rubber factories, and machinery, soap, and foodstuffs 
are also manufactured. 

The town was first mentioned in 1180 and received its charter 
in 1293. It was the capital of the duchy of Saxe-Wittenberg, the 
rulers of which afterward became electors of Saxony. In 1547, 
when John Frederick the Magnanimous was forced to sign the 
Capitulation of Wittenberg, it ceased to be the official residence 
and the electorate passed from the Ernestine to the Albertine 
branch of the Wettins. Wittenberg was occupied by the French in 
1806, and the fortifications of the town were reinforced by Na- 
poleon in 1813; the fortress was stormed by the Prussians in 1814, 
but only after 1873 were the old defenses dismantled. Wittenberg 
was part of Prussia until World War II, and thereafter, until 1952, 
was in the Land of Sachsen-Anhalt. 

WITTGENSTEIN, LUDWIG (JOSEF JOHANN) 
(1889-1951), the philosopher whose work was a major factor in 
the rise of the Several schools of logical positivism, linguistic 
analysis and semantics in the second quarter of the 2oth century. 
was born in Vienna on April 26, 1889: his family was of Jew- 
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ish descent. Wittgenstein studied engineering at Berlin and af 
Manchester and, from 1912, logic and philosophy at Cambridge | 
He fought in the Austrian army in World War I and was a prisoner 
in Italy from 1918 to 1919. After working asa schoolmaster jy 
lower Austria (1920-26) and as an architect in Vienna (1926-49) 
he returned to Cambridge in 1929, becoming Ph.D. in the same 
year. Subsequently he was fellow of Trinity college (1930-36) 
lecturer (1930-35) and professor of philosophy (1939-47), if 
1938 he became a naturalized British subject. He died in Cam. 
bridge on April 29, 1951. 

The only book that Wittgenstein published in his lifetime was 
the Tractatus logico-philosophicus (German original, 1921; Ger 
man-English parallel text, 1922). Posthumous publications jn. 
clude Philosophische Untersuchungen (Eng. trans., Philosophical 
Investigations, 1953) and Bemerkungen über die Grundlagen dy 
Mathematik (Eng. trans., Remarks on the Foundations of Mathe. 
matics, 1956). He wrote in a simple, nontechnical and occasionally 
aphoristic prose of high stylistic merits. ` 

In his Tractatus Wittgenstein taught that the world con 
sists of “things” (simples) which are configurated to “atomic 
facts.” Things in the world are represented by names in lan- 
guage. In the “elementary proposition" names are configurated 
to a “picture” of a possible state of affairs. Language, thus, isa 
picture of reality. Significant propositions, which are not elemen- 
tary, are “truth-functions” of elementary propositions. Among 
truth-functions a singular position is held by tautologies, Tak 
tologies are true, regardless of the truth or falsehood of elemen- 
tary propositions. All truth which is a priori or logical, as distind 
from experiential or factual, is, according to the Tractatus, tau 
tological truth. Metaphysical and ethical propositions, in Witlger 
stein’s view, cannot be expressed in language. Philosophy is none 
of the sciences. It is an activity, the objective of which is to 
make us see what cannot be said—the limits of language—through 
clearly displaying the logical grammar of propositions. j 

The Tractatus profoundly affected logical positivism (ga), 
The idea that all meaningful propositions are truth-functions al 
elementary propositions which stand in a picturing relation to 
reality was interpreted by the logical positivists as requiring the 
dependence of meaning upon verifiability through sense expel 
ence. This interpretation, however, has no ground in Wittgen: 
stein’s work. i 

Later, Wittgenstein’s thought underwent great changes. i 
the problem of language remained central in his work. In be 
sophical Investigations he studies "language games" or simpl P 
linguistic situations in which the actual working of language 
perspicuously displayed. When a great variety of such Es 
games is presented, it becomes clear that there is no general W 
of proposition or “essence” of symbolism. The mutual rid 
relatedness of the various language games, which together und 
tute all the variety of linguistic usage, is a family resemblal 
Any member of the family resembles some other membe 
there is no single pervading feature marking them all as mei 
of the same family. "m 

The family character which belongs to the concept of E. 
is also true of other concepts, such as “name,” “meaning, ce 
ber," “proof” and “consciousness,” in the nature Or d 
which philosophy has traditionally been interested. : 
taught by the study of language games, in which such 
used, is thus that the philosopher's quest for essence "m 
easiness of the mind that originates from a misunderstan ut 
our ordinary use of words and can be allayed by 2 per 
presentation of the linguistic situation. In his later jM 
over, Wittgenstein regards philosophy as a logical clarific ‘no 
thought through a “critique of language,” not as a theory 
the foundations of knowledge or the nature of reality. 

Much of what has become known under the names of 
“linguistic” or “semantic” philosophy is inspired by 
teaching at Cambridge in the 1930s and 1940s or by B 
work. Wittgenstein tended, however, to repudiate t 
his influence and was probably justified in thinking t 
were usually misunderstood and distorted even by those 
fessed to be his disciples. 


concepts i 
s is an W 
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. von Wright, “Ludwig Wittgenstein, a Biographi » 
M ira Review, 64:527-543 (Oct. 1988), eee 

WITZ, KONRAD (c. 1400-c. 1445), painter, active in Basel, 
one of the first masters of modern realism and one of the first land- 
scape painters, but a painter of the monumental not the narrative 
Dutch style, was born c. 1400 in Rottweil, Württemberg. In 1435 
he acquired citizenship of Basel, having entered the painters’ guild 
in 1434. The panels for three altars have been- preserved: 
the Heilsspiegelaltar (Mirror of Salvation altar; Basel, Berlin, 
Dijon), in which he created thickset, monumental figures; the altar 
from Geneva Cathedral (museum), dated 1444, where in the 
course of illustrating Peter's draught of fishes he presented a wide 
landscape of Lake Geneva; and some panels of the Virgin (Basel, 
Nürnberg, Strasbourg) as well as many pictures (Berlin, Naples). 
In these late works he prepared the way for the perspective draw- 
ing of modern art. 

See W. Uberwasser, Konrad Witz (1938); J. Gantner, Konrad Witz 
(1942). (A. SE.) 

WIVALLIUS, LARS (1605-1669), Swedish poet and adven- 
turer, whose lyrics show a feeling for the beauties of nature new to 
Swedish poetry, was born at Wivalla in 1605. He studied at Upp- 
sala and in 1625 left Sweden to travel in Germany, France, Italy, 
and England. Frequently posing as a nobleman, he swindled his 
way across Europe, being imprisoned for a time in Nürnberg. 
Back in Sweden (1629), by false pretenses he succeeded in marry- 
ing the daughter of a nobleman, but was found out and again im- 
prisoned. In 1634 he was deported to Kajaneborg, northern 
Finland, where he spent seven years of severe hardship. Subse- 
fay he became an advocate in Stockholm, where he died on 

pril 6, 1669, 

Unscrupulous and antisocial, in his youth Wivallius was full 
of gaiety. Of his many ballads, written mainly in prison, the best 
are those inspired by longing for freedom (for example, “Ack liber- 
P ‘ate 2 pati eun love of Peer WE MO 
and feeling, he sings of the creatures of field anı orest, o: ay 
nin, and of wanderings under the stars. ` 

Wivallius' collected works were published, with a life, by H. 
Schück, 2 vol. (1893-95), 

Ste S, Ek, Studier i Wivalliusvisornas kronologi (1921) and Lars 
Wivallius visdiktning (1930). (S. H. L.) 

WLADYSLAW, the name of four kings of Poland. 
eed I (1260 or 1261-1333), called LokrETEK i Span- 

Bi) because of his short stature, was a member of the Piast 
dynasty, He was a son of Casimir I of Kujavia, one of the numer- 
Mus principalities among which the old Polish realm had long been 
divided (see Potanp: History). Having himself been prince of 
Kujavia from 1275, he was elected by the nobles of Great Poland 
a prince in 1296, but they subsequently Smeal their 
te 4! to King Wenceslas (Vaclav) II of Bohemia, who was 
R ing of Poland at Gniezno in 1300. Wladyslaw went to 

ome to get Pope Boniface VIII's support and in 1305 began war, 
i Hungarian help, against Wenceslas. After the assassination 
ata Sd S son and successor Wenceslas IIT (1306), Wladyslaw 

pm ae dominion not only over Great Poland and Little 
(Gane ut also northward over eastern Pomorze and Danzig 
On as 4 tie however, was conquered by the Teutonic 
ia 1311 the German bishop of Cracow, Jan Muskata, and the 

n controlled city council revolted against Wladyslaw and 

hen ra their allegiance to King John (g.v.) of Bohemia. 

shat Suppressed this rebellion (1312), Wladyslaw banished 

m ese iis city's vh and forbade the council 

) proceedings. 
troned eee aly reunited the Polish. lands, Wladyslaw was 
Po] of ae of Poland at Cracow on Jan. 20, 1320, with the ap- 
ate pe John XXII. He thereupon claimed the restitution 
dm ze from the Teutonic Order. A papal commission sitting 
tender moras in February 1321 ruled that the order should sur- 
on the ORE and pay damages of 30,000 ducats to Poland; but 
at bet = S appeal to the Curia this judgment was suspended. 
Plowce en Poland and the order broke out in 1327; and at 
» On Sept. 27, 1331, Wladyslaw inflicted a serious reverse on 
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the knights. Having laid the foundations of a strong Polish mon- 
archy, Wladyslaw died on March 2, 1333. 

WrapvsrLAw II JAGIELLO (c. 1351-1434), king of Poland from 
1386, was one of the 12 sons of Algirdas (q.v.), grand prince 
of Lithuania. His pagan name, in Lithuanian, was JOGAILA, of 
which Jagiello is a Polish form. Succeeding his father as grand 
prince in 1377, he was soon involved in disputes with the Teutonic 
Order (g.v.) on the one hand and with his uncle Kestutis (g.v.) 
on the other. Having come to terms with the order against 
Kestutis (Treaty of Dawidyszki, 1380), he was temporarily im- 
prisoned by the latter. After a show of reconciliation with 
Kestutis, Jogaila arrested him in turn (1382). As Kestutis died in 
prison, presumably murdered, his son Vytautas (q.v.) allied him- 
self with the order against Jogaila for a time. Then the two cous- 
ins made common cause and invaded the order’s Prussian lands. 

In search of allies, Jogaila in 1384 offered marriage to the 
young Polish queen Jadwiga (born 1373 or 1374) with the proviso 
that he should share her crown. Under pressure from the Polish 
nobility, she renounced her former fiancé, William of Austria. 
Elected king of Poland, at Lublin on Feb. 2, 1386, Jogaila was 
baptized as a Catholic, taking the name Wladyslaw, at Cracow on 
Feb. 15; married to Jadwiga on Feb. 18; and crowned on March 4. 
He at once began to convert Lithuania to Catholicism. 

The Ukrainians of Ruthenia were induced to acknowledge 
Wladyslaw’s rule; and on Sept. 27, 1387, the hospodars of Walachia 
and of Moldavia also submitted to Polish suzerainty. The Teu- 
tonic Order, however, had some success in exploiting further dis- 
sension between Wladyslaw and Vytautas till 1401, when by the 
Treaty of Vilnius (Jan. 18) Wladyslaw recognized his cousin as 
grand prince of Lithuania and concerted a common policy for their 
two states with him. The fruits of this alliance were seen in the 
great victory over the order in the Battle of Grunwald (q.v.) in 
1410. 

Jadwiga died in 1399. By his second marriage (1402), to the 
Styrian countess Anna of Cilli (d. 1416), Wladyslaw had a daugh- 
ter, Jadwiga (1408-31). After a third marriage (1417-20), 
Wladyslaw in 1422 married a Lithuanian princess, Sophia of 
Alsenai (in Polish called Zofia Holszańska; d. 1461), who became 
the mother of the future kings Wladyslaw III (see below) and 
Casimir IV (g.v.). Wladyslaw Jagiello died at Grodek, near 
Lwow, on May 31/June 1, 1434. Thanks to the Lithuanian con- 
nection, he left Poland a great power. 

WrapvsLAw III (1424-1444), king of Poland from 1434, was 
born at Cracow on Oct. 31, 1424. He succeeded his father, Wlady- 
slaw II. During the troubles of his minority, the kingdom was 
governed for him by Zbigniew Oleśnicki (g.v.). 

In July 1440 the young Wladyslaw was crowned king of Hun- 
gary, as Ulászló I, at Buda, having been elected by the Hungarians 
in succession to the Habsburg king Albert (d. 1439; see ALBERT 
II, German king); but for three years he had to fight for his new 
crown against the supporters of Albert’s widow, Elizabeth of Lux- 
embourg, daughter of the late Holy Roman emperor Sigismund. 
Finally Pope Eugenius IV made peace between the rivals, so that 
Wladyslaw could lead a crusade against the Turks. Then, in 1443, 
Wladyslaw and Janos Hunyadi (g.v.) led 40,000 men into the 
Balkans. They forced Sultan Murad II to conclude the Peace of 
Szeged (July 1, 1444), whereby the Turks undertook to evacuate 
Serbia, Albania, and all territory that they had ever taken from 
Hungary, and to pay an indemnity of 100,000 florins in gold. Two 
days after swearing to observe the treaty, Wladyslaw broke it in 
the name of religion and invaded the Balkans again. Having 
advanced into Bulgaria, he was killed in the disastrous Battle of 
Varna on Nov. 10, 1444. (A. Gr.) 

WrapvsLAW IV Vasa (1595-1648), king of Poland from 1632, 
was born in Cracow on June 9, 1595, the son of King Sigismund 
III by his first consort, the Austrian archduchess Anna. As a boy, 
he was elected as tsar of Muscovy in 1610, during the “Time of 
Troubles," which his father was trying to exploit (see RUSSIAN 
History) ; but the Polish hold on Moscow could not be maintained 
long. Wladyslaw, however, showed military ability in the cam- 
paigns of Jan Karol Chodkiewicz against the Muscovites in 1617- 
18 and against the Turks in 1621. 
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Sigismund III died on April 30, 1632, and Wladyslaw was elected 
to succeed him a few weeks later, without much difficulty. He was 
crowned at Cracow on Feb, 6, 1633. The Russians, meanwhile, 
had begun hostilities on Sigismund’s death and were besieging 
Smolensk (ceded to Sigismund in 1618). Wladyslaw's campaign 
of 1633-34 not only relieved Smolensk but forced the Russian com- 
mander M. B. Shein to surrender. By the Peace of Polyanov 
(summer 1634) Tsar Michael Romanov confirmed all the cessions 
made to Poland in 1618 and agreed to pay 200,000 rubles to 
Wladyslaw for the latter’s renunciation of his claim to the tsar- 
dom. (See Tumerv Years’ Wan: War of Smolensk.) 

By promptly moving his army southward to Lwów, Wladyslaw 
frightened the Turks into coming to terms with him (October 
1634). It was agreed that Poland and Turkey would keep the 
Cossacks and the Tatars, respectively, in order on their frontier; 
and that they would share suzerainty over Moldavia and Walachia. 

Wladyslaw would have liked to exploit Sweden’s difficulties (see 
Turmry Years’ War: Swedish War (1630-35) and the Peace of 
Prague) so as to win for himself the Swedish crown that his father 
had lost; but internal and external pressures obliged him to assent 
to the Truce of Stuhmsdorf with the Swedes (Sept. 12, 1635), re- 
newing that of Altmark (1629) on terms quite advantageous to 
Poland. 

The Polish Sejm, constantly anxious to check the king’s power, 
refused to subsidize Wladyslaw’s dynastic ambitions. It frustrated 
his plan of 1637 for a knightly Order of the Immaculate Concep- 
tion, which would have had 72 members bound to the crown by 
‘a special oath of allegiance. After the Danes had suddenly at- 
tacked and practically destroyed the fleet sent by Wladyslaw to 
force Danzig to pay him certain customs dues, the Sejm was ready 
to acquiesce to this affront “lest warships make the crown too 
powerful" (1638). 

Wladyslaw in 1637 had married Cecilia Renata of Austria, sister 
of the Holy Roman emperor Ferdinand III. When she bore him 
a son, Sigismund Casimir, in 1640, he tried again to assert him- 
self, His attempts to mediate between the warring German and 
Scandinavian powers came to nothing, and he finally planned to use 
the Cossacks to provoke the Turks into attacking Poland, so that 
his military leadership would be indispensable. Stanislaw Koniec- 
polski, the commander in chief of the army, was his principal 
partner in this scheme, but died in 1646; and Wladyslaw's negotia- 
tion of an offensive alliance with Venice against Turkey was 
undertaken without consulting the Sejm, contrary to the restric- 
tive pact which he had sworn to observe at his election, Broken- 
hearted at his son's death (1647), Wladyslaw died at Merecz on 
May 20, 1648, at the moment when the Cossacks, disabused of his 
promises, were starting their greatest rebellion against Polish rule 
(see CHMIELNICKI, Bonpan). He left no children by his second 
marriage (1646) to Marie Louise de Gonzague-Nevers. 

(Sr. He.) 

WLOCLAWEE, a town and district capital in northern 
Poland and seat of a Roman Catholic bishopric, in Bydgoszcz 
wojewodztwo (province), is 87 mi. (140 km.) NW of Warsaw. 
Pop. (1960) 63,000. The town was founded in the mid-13th cen- 
tury, though it had been mentioned in documents of the 11th cen- 
tury as the site of an ancient Kujavian fortress. Picturesquely 
situated on the left bank of the Vistula and surrounded by exten- 
sive woodlands, it was the site of the first paper factory in Poland 
(1799). Production of cellulose, begun in 1895, developed rapidly 
after World War II, and Wloclawek was Poland's leading producer 
inthe 1960s. Asan important industrial centre, the town also has 
china factories, as well as metal, chemical, and leather industries. 

(K. M. Wr) 

WOBURN, a city of Middlesex County, in northeastern Mas- 
sachusetts, U.S., is 10 mi. NW of Boston and within the Boston 
standard metropolitan statistical area. Set off from Charlestown 
law.) and incorporated as a town in 1642, Woburn was chartered 
as a city in 1888. 

Woburn’s historical attractions include the old burial ground, 
which includes the graves of the ancestors of four presidents 
(Cleveland, Harrison, Pierce and Garfield), and a number of 
colonial houses, among which are the birthplace of Sir Benjamin 
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Thompson (q.v., also known as Count von Rumford) (erected 
1714) and the Baldwin mansion (1661), home of Loammi Baldy 
an engineer. The latter, popularly remembered as the original 
of the Baldwin apple, was largely responsible for the old Midde 
sex Canal (built 1803; its dried up channels are still traceable) 
which gave impetus to the town’s economic development, Th | 
principal modern manufactures include pharmaceutical, chemical 
and photographic supplies, leather goods, and processed foods 
For comparative population figures see table in Massicut: | 
setts: Population. (L.G. H 
WODEHOUSE, PELHAM GRENVILLE (1881- ) 
English-born humorous novelist, short-story writer, and play. A 
wright, published more than 80 books, collaborated in over 3j 
plays, and wrote scripts for more than 20 motion pictures, He | 
was born at Guildford, Surrey, on Oct. 15, 1881. He was educated 
at Dulwich College, London, and after a period in a bank began ip 
1903 a humorous column for the London Globe and took to free. 
lance writing. After 1909 he lived and worked frequently in the 
United States and in France, and during World War II he was in. 
terned in Germany. In 1955 he became a U.S. citizen, 
Wodehouse’s best-known stories are irreverent farces about 
English gentry in Mayfair flats and clubs, baronial castles, and 
high summer weather. The young bachelor Bertie Wooster and 
his effortlessly superior manservant, Jeeves, are still together, 
their ages unadvanced, in Stif Upper Lip, Jeeves (1963), having 
first appeared in a story in The Man with Two Left Feet (1911), 
The most famous other recurrent characters include Bertie’s ferc 
Aunt Agatha; Lord Emsworth, master of Blandings Castle; Mr, 
Mulliner, rotund and orotund narrator of tall stories; Stanley 
Featherstonehaugh Ukridge, an irrepressible ne'er-do-well; Bingo 
Little, much the same, though not such a rogue; and Lord Jeker | 
ham (“Uncle Fred"), an elderly romantic whose outrage 
schemings and impersonations amuse him and the reader but brit 
havoc to the lives of his long-suffering relatives. The heront 
are generally bright young spreaders of mayhem, 21-year 
female versions of Lord Ickenham, with whims of iron but wel 
worth the winning when they are won. $ 
Wodehouse began by writing public-school stories; then light 
romances. It was not till 1915 (in Something Fresh [US. el, 
Something New]) that he turned to the pure farce which is is 
special forte, The shape of the Jeeves stories as told by Bett 
Wooster is reminiscent of the shape of Conan Doyle's Holt 
stories told by Dr. Watson: the good-natured bunglers describing 
the exploits of the great thinkers. But in Bertie Wooster’s b 
Wodehouse has evolved a style completely his own. He has ¢ 
scholar's command of the English sentence. He delights in Mi 
far-fetched imagery, and in slang. His plots are highly compi 
cated and carefully planned. There is no sex in his punit 
Whatever the dates of publication of his books, Wodehous 
English social atmosphere is of the late Edwardian era. 
BrsnrocmAPHY.—Autograph ed. of complete works, 1956-.- jet 
best source of information about Wodehouse and his work is d | 
to a writer-friend, Performing Flea (1953; U.S. ed., Author, A 
1962). See also Richard Usborne, Wodehouse at Work (1961); 


Orwell, “In Defence of P. G. Wodehouse,” Critical Essays, hu v) à 
(1946). NEU. 
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WOESTIJNE, KAREL VAN DE (1878 mm 


jc philo 
t Martei 
Brus 


Latem, became a journalist and government official ie "n 


His first collections of poetry (Het vaderhuis, 
gaard der vogelen en der vruchten, 1905; De gulde iterati 
1910) show the influence of classicat and Renaissance li 
and, more particularly, of the French Symbolists. 
rhythms and mannered language reveal the world-Wé7. 
sensualist and an introvert who is conscious of a deep SP. qf | 
rest. That much of his work is symbolic autobiogt@P Yol 
even in his monumental epic works (Interludién, 2 VO gs M 
Zon in den rug, 1924) and no less in his prose works 1918; Da 
het dubbele voorhoofd, 1908; Goddelijke verbeeldinge™ 
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bestendige aanwezigheid, 1918), metamorphosed legends, Bible 
stories, and lives of saints in a Baroque style, distorted by the 
author's hypersensitivity and powerful imagination, so that they 
become indirect self-revelations. The literary and critical essays 
and journalistic chronicles that he wrote throughout his career are 
also primarily subjective. 

Van de Woestijne’s growing desire to purify passion, already 
revealed in his prose, is shown in the lyrical poems of his second 
period (the trilogy De modderen man, 1920, God aan zee, 1926, 
and Het bergmeer, 1928; Substrata, 1924; Het satte hart, 1926). 
Language and style have become simpler and more direct: a sign 
of his growing spirituality and of the modification of his blind 
passion for life. His tormented awareness of the dichotomy be- 
tween sense and spirit is never lost, however. His poetry—ter- 
tifying in its power to convey the spirit's longing for liberation 
from the compulsive desires of the flesh—is outstanding as an 
expression both of an unusually complex personality and of the 
spirit of the age. : 

À collected edition of his works, in eight volumes, was pub- 
lished in 1947-50. There are English translations in Contem- 
porary Flemish Poetry, selected and translated by J. Bithell 
(1917). See also BELGIAN LITERATURE: Flemish. 

Bruocrapay.—U. van de Voorde, Essay over Karel v. d. Woestijne 
(1934) ; M. Rutten, De lyriek van K. v. d. Woestijne (1934), Het Proza 
Van Karel Van de Woestijne (1959); P. Minderaa, K. v. d. Woestijne. 
Zijn leven en werken, vol. 1 (1942) ; A. van Cauwelaert, K. v. d. 
Woestijne. Een synthese (1943); A. Westerlinck, De psychologische 
figuur van K. v. d. Woestijne als dichter (1952) ; J. Aerts, Stijlgeheimen 
wn K. v. d. Woestijne (1956). (R. F. Ls.) 

WOFFINGTON, PEG (Marcarer) (17142-1760), Irish 
actress, one of the finest of her time and unexcelled in “breeches 
parts,” was born at Dublin, of poor parents, on Oct. 18, probably 
in 1714. As a child of ten she played Polly Peachum in a lillipu- 
tian presentation of The Beggar’s Opera, and she danced and 
acted in Dublin theatres until 1740, when her success as Sir Harry 
Wildair in The Constant Couple secured her a London engage- 
ment.: In this, and as Sylvia in George Farquhar's The Recruit- 
ing Oficer, in which she was called upon to impersonate a boy, 
she had a tremendous success. After her Sir Harry Wildair, no 
male actor was acceptable in the part to London audiences; even 
Garrick (who was her laver and nearly married her) failed in the 
tole. Also among her best impersonations were those of elegant 
Women of fashion like Lady Betty Modish and Lady Townley. 

*r morals were notoriously sketchy, but her heart was warm: 
she built and endowed almshouses at Teddington, where she lived 
after 1757 when illness forced her to retire, She died in London 
o March 28, 1760. 

See Austin Dobson’s introduction to Charles Reade's novel Peg 


Wofington (1899), and A. D. :a Tri 
A . Daly, Wofüngton: a Tribute to the Actress 
tid the Woman (1888). on nE (W. A. Dx.) 


,NOHLER, FRIEDRICH (1800-1882), German chemist 
m discoveries (often collaborative) contributed enormously 
D great 19th-century advance of the science, was born at 
chersheim, near Frankfurt am Main, on July 31, 1800. In 1820 

i ln tered Marburg University but in the following year removed 

n iubes, where he worked in Leopold Gmelin's laboratory. 

ili b advised him not to attend the university lectures in chem- 
bs ecause for him they would be a waste of time. Intending 
Rie as a physician, Wöhler took his degree in medicine and 
to d (1823) but was persuaded by Gmelin to devote himself 
ites He studied for a year at Stockholm under Jöns 
taught erzelius—the beginning of a lifelong friendship—and then 
TA In the technical schools of Berlin (1825-31) and Kassel 
in th -36). In 1836 he was appointed to the chair of chemistry 

© medical faculty at Göttingen. He brought the department 
World igh rank, and many prominent chemists from all over the 
cath Were trained there. He held this professorship until his 

ing | 9n Sept. 23, 1882, although he had retired from active teach- 

ong before, 

leat; 1827 Wöhler first obtained metallic aluminum (g.v.) by 
Sls e chloride with potassium, and he prepared many of the 
E" th Tom the metal. In the following year he isolated beryllium 
| * same method, One of his greatest contributions was the 
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first synthesis, in 1828, of a natural product, urea (q.v.; see also 
MOLECULAR REARRANGEMENTS; NATURAL Propucts, TOTAL SYN- 
THESIS OF); this aided greatly in the overthrow of the vitalistic 
doctrine (see Biocuemistry: History). 

He worked with his close friend Justus von Liebig (g.v.) from 
the 1830s onward in a number of important investigations. One 
of the earliest of these proved the polymerism of cyanic and 
cyanuric acid. The most famous was their study of the oil of 
bitter almonds (benzaldehyde) and. the radical benzoyl (see 
BENzorc Ac; CHEMISTRY: Organic Chemistry: The Radical 
Theory of Structure [Wöhler and Liebig]). Wöhler’s work on 
uric acid was likewise shared with Liebig and was of fundamental 
importance in the history of organic chemistry. 

Most of Wohler’s work, however, lay in the field of inorganic 
chemistry. He isolated boron and silicon and prepared silicon 
nitride and hydride. He prepared phosphorus by the modern 
method, and discovered calcium carbide and showed that it could 
be used to prepare acetylene. He discovered quinone, hydro- 
quinone, and quinhydrone, and just missed being credited with 
the discovery of vanadium (g.v.) and niobium. He also obtained 
nearly pure titanium and showed the similarity between this ele- 
ment and silicon and carbon. Wóhler's studies touched practically 
every known element, and he originated or improved countless 
analytical procedures. He was also a prolific writer (several text- 
books, and 319 technical memoirs including 43 in collaboration 
with others) and skilful editor (of Annalen der Chemie and 
others). 

See also references under “Wohler, Friedrich" in the Index. 

See A. W. von Hofmann, "Friedrich Wöhler,” in Great Chemists, 
ed. by Eduard Farber (1962) ; and Wohler’s correspondence with Liebig 
(published 1888) and Berzelius (1901). (R-E. 0.; X.) 

WOHLGEMUTH (Wotcemut), MICHAEL (Miengr) 
(1434-1519), the leading painter of Nürnberg in the late 15th 
century, is best remembered as the master of Albrecht Dürer 
(1486-90), who later painted his portrait (1516; Munich). After 
an obscure early period he laid the foundations of his modest 
fortunes by marrying (1472) Barbara, widow of the Nürnberg 
painter Hans Pleydenwurff, and in the next 40 years produced a 
series of large altarpieces, rich with carving and gilding, as well as 
portraits and book illustrations. The altarpiece of St. Jacob, 
Straubing, is attributed to the beginning of this activity (c. 1475- 
76), and those of the Marienkirche, Zwickau (1476-79), the 
Stiftskirche, Feuchtwangen (1484), the Heiligkreuzkirche, Nürn- 
berg (1486), and of Schwabach church (1506-08) are all docu- 
mented products of his workshop. With his stepson Wilhelm 
Pleydenwurff, Wohlgemuth completed the designs for the 650 
woodcuts of Hartmann Schedel's Weltchronik in 1492 and the 
woodcuts of Schatzbehalter der wahrem Reichtümer des Heils 
(1491); several other books of the period are evidently theirs. 

No powerful artistic personality emerges from these works. As 
a painter, Wohlgemuth was a competent technician, adapting cur- 
rent Flemish styles to local taste, but his search for expression 
leads often to insipidity or violence. His designs for woodcut 
extended the range of that medium, but were rapidly surpassed by 
Diirer and others. (D. Ke.) 

WOJCIECHOWSKI, STANISLAW (1869-1953), second 
president of the Polish republic, was born on March 15, 1869, at 
Kalisz, then a city of Russian Poland. While a student at Warsaw 
University, he took part in the Polish Socialist movement, which 
was also a struggle for Polish independence. Arrested in 1891, he 
was released the following year and went to Paris, where he was 
again arrested in 1893. Set free, he went to London, where he 
helped print the Polish Socialist periodical Przedświt (The Dawn). 
At that time Wojciechowski and Jozef Pilsudski were friends, 
Meanwhile, Wojciechowski studied the cooperative system and 
upon returning to Poland in 1906 devoted himself chiefly to de- 
veloping cooperative societies. 

During World War I he saw Germany as Poland’s main enemy. 
In 1915 he went to Moscow, where in 1917 he was elected presi- 
dent of the Council of Polish Parties’ Union. He returned to 
Warsaw in 1918. From Jan. 17, 1919, to July 24, 1920, he served 
as minister of the interior in three successive cabinets. Elected 
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to the sejm (Chamber of Deputies) as a member of the Polish 
Peasant Party in November 1922, he was chosen to succeed the 
assassinated Gabriel Narutowicz as president of the republic on 
Dec. 20, 1922. 

Wojciechowski and Marshal Pilsudski were henceforth friends 
no more, the former supporting parliamentary government, while 
the latter recommended a more authoritarian regime. In May 
1926 Pilsudski staged a successful cou? d'état, and on May 14 
Wojciechowski resigned. He took no further part in politics. He 
died at Golabki, near Warsaw, on April 9, 1953. 

WOKING, a town and urban district in the Woking parliamen- 
tary division of Surrey, Eng., 25 mi. (40 km.) SW of London by 
road, in the valley of the Wey, amid extensive heathlands and pine 
woods. Pop. (1961) 67,519. Area 24.5 sq.mi. (63.5 sq.km.). The 
parish church has an original Norman door. The Shah Jehan 
Mosque, built in 1889, is the headquarters of the Muslim Society 
in Great Britain. Woking’s development as a residential area dates 
from 1838 when the railway connected it with London; the Basing- 
stoke Canal also runs through the district. In 1885 Woking cre- 
matorium was built—the first in England. Besides numerous nur- 
sery gardens there are printing, rubber, and packing works. 

WOKINGHAM, a municipal borough of Berkshire, Eng., lies 
7 mi. (11 km.) SE of Reading. Pop. (1961) 11,392. The town 
was granted charters by Elizabeth I in 1583 and James I in 1612, 
and the borough was given a charter of incorporation in 1883. 
A market town for over 700 years, Wokingham is also the chief 
forest town of Windsor Forest, and a curfew dating from 1664 is 
rung at 8 P.M. in winter months, All Saints’ Church has a mainly 
Early English nave and a 15th-century font. The 17th-century 
Rose Inn is where John Arbuthnot, Jonathan Swift, Alexander 
Pope, and John Gay are said to have composed verses to “Sweet 
Molly Mog," though only Gay's have survived. Wokingham was 
the home of the maternal ancestors of George Washington. The 
Lucas Hospital at Luckley Green was built in 1665. Wokingham's 
chief industries are the manufacture of plastics, electronic heating 
equipment, electrical appliances, sheet metal, and bedding. 

(L. G. Sm.) 

WOLCOT, JOHN (1738-1819), English verse satirist, 
known under the pseudonym of PETER Prnpar, was baptized on 
May 9, 1738, at Dodbrooke, Devonshire, and educated at local 
grammar schools. He became M.D. (Aberdeen) in 1767 and went 
to Jamaica with the new governor, Sir William Trelawny. Or- 
dained in 1769, he became incumbent of Vere, Jamaica, but in 
1772 forsook the church for medicine, practising mostly at Truro, 
Cornwall, until 1781, when he removed to London with his protégé, 
the painter John Opie (g.v.). The satirical Lyric Odes to the 
Royal Academicians (1782) brought Wolcot immediate fame, and 
he devoted himself thereafter to letters, bringing out a steady 
stream of scurrilous topical satires. In 1795 he exchanged his 
copyrights for a £250 annuity, which he boasted of enjoying long 
after the purchasers were dead. He worked till the end despite 
blindness, died on Jan. 14, 1819, and was buried at his own request 

‘close to the author of Hudibras” (the 17th century satirist Samuel 
Butler) in St. Paul’s, Covent Garden, London. 

The objects of Wolcot's satire are usually trivial or ephemeral. 
and he seldom rises above the trivial in his attacks, never reaching 
the level of Dryden, Pope, or Charles Churchill; but he is a con- 
summate master of verse caricature, and the outrageous: doggerel 
tumble of his rhymes displays a conscious virtuosity. George III 
is his principal victim in several poems, including The Lousiad 

(1785-95), Instructions to a Celebrated Laureat (1787), Ode 
Upon Ode (1787), and The Royal Visit to Exeter (1795), a tour- 
de-force of Devon dialect humour. Other prominent victims in- 
cluded James Boswell, Benjamin West, Sir William Chambers, and 
Sir Joseph Banks. Wolcot’s non-satirical poems, containing a thin 
but genuine vein of sentiment, are in general unimportant. 

See K. Hopki its i i ; irti i 
paras Pre Porra in Satire (1958) ; T. Girtin, Wed id 

. WOLCOTT, a family of considerable prominence in the early 
prd of Connecticut and of the United States, 

, Rocer Worcorr (1679-1767), colonial governor of Connect- 
icut, was born in Windsor, Conn., Jan. 4, 1679, the son of Simon 
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Wolcott (d. 1687). He was a grandson of Henry Wolcott (157 
1655), who had emigrated to New England in 1628 and had u 
sisted John Mason and others to found Windsor, Conn, in 1635 
Roger Wolcott was apprenticed to a clothier and never attended 
school, but through the efforts of his mother and his own re; 
he gained some education and became author of the first volume 
of verse published in Connecticut. Wolcott was a member of thy 
Connecticut General Assembly in 1709, one of the bench of justicg, 
in 1710, commissary of the Connecticut forces in the expedition of 
1711 against Canada, a member of the Council in 1714, judge of 
the County Court in 1721 and of the Superior Court in 1732, ang 
deputy governor and chief justice of the Superior Court in 174), 
He was second in command to Sir William Pepperrell, with rank 
of major general, in the expedition (1745) against Louisburg and 
was governor of Connecticut in 1751-54. He died in what is now 
East Windsor on May 17, 1767. ] 

He wrote Poetical Meditations (1725), an epic on The Age -— 
of the Honourable John Winthrop in the Court of King Charles 
the Second (printed in vol. iv, series 1, Collections of Massachy 
setts Historical Society). His Journal at the Siege of Louishoug 
is printed in pp. 131-161 of vol. i (1860) of the Collections of the | 
Connecticut Historical Society. 

His son Otrver Wotcorr (1726-1797) was graduated from 
Yale in 1747 and studied medicine with his brother Alexander 
(1712-95). In 1751 he was made sheriff of the newly established i 
Litchfield County and practised law in Litchfield. He was a men. 
ber of the council in 1774-86 and of the Continental Congress it 
1775-76, 1778, and 1780-84 and a commissioner of Indian affairs 
for the Northern Department in 1775. During the American Rev 
olution he was active in raising militia in Connecticut. He wis 
one of the signers of the Declaration of Independence; com 
manded Connecticut militia that helped defend New York City it 
August 1776; in 1777 organized more Connecticut volunteers and 
took part in the campaign against Gen. John Burgoyne; and in 
1779 commanded the militia during the British invasion of Con 
necticut, In 1784, as one of the commissioners of Indian affairs 
for the Northern Department, he negotiated the Treaty of Fi 
Stanwix (October 22), settling the boundaries of the Six Nations 
In 1786-96 he was lieutenant governor of Connecticut and i 
November 1787 was a member of the Connecticut convention that | 
ratified the federal Constitution. He became governor in 1 
upon the death (Jan. 5) of Samuel Huntington and served ul 
his death on Dec. 1, 1797. 1 

Oliver's son OLIvER Worcorr (1760-1833), was graduated jr 
Yale in 1778, studied law in Litchfield, and was admitted t0 y i 
barin 1781. With Oliver Ellsworth he was appointed (May 118 
a commissioner to adjust the claims of Connecticut against a 
United States. He was controller of public accounts of Con 
icut and auditor of the federal treasury. In June 1791 he 
came controller of the treasury and in February 1795 succ 


Alexander Hamilton as secretary of the treasury. At the d 
1800 he resigned after a bitter attack by the press. He sa dil 


politics as a leader of the Toleration Republicans and in 
elected governor, serving until 1827. In 1818 he presided o wo 
state convention that adopted a new constitution. He ) 
New York City, June 1, 1833. (RA: M 
WOLF, FRIEDRICH AUGUST (1759-1824), oe ted 
classical scholar, who by his teaching and writings COP! 
greatly to the development of classical scholarship in gene" d 
is specially remembered as the virtual originator, throu merit 
Prolegomena, of that dispute over the composition of the S (t 
poems which is still known as “the Homeric Questio? 
Homer). b. É 
Born at Hagenrode near Nordhausen (Hanover) 0n n d 
1759, he went from the local Gymnasium to the Univers’ 
Göttingen, becoming a pupil of C. G. Heyne in 1777. a it 
classics (Philologie) as his special subject (Fach), although ie 
not appear in the official list of subjects, and succeed! 
his choice approved by the university authorities. ^ Hom 
soon fell out with Heyne over problems connected with chait d 
his edition of Plato’s Symposium (1782) won him the í Du 
classical philology at the University of Halle (Prussia) # 


WOLF 


ere he did most of the work for which he is still remembered: 
he published his edition of Demosthenes’ speech against Leptines 
in 1789, his edition of the Homeric poems in 1794, his Prolegomena 
ad Homerum, part i, in 1795, and his letters to Heyne in 1797; 
and his Description of the Science of Antiquity (“Darstellung der 
Altertumswissenschaft") was almost complete when, in 1806, Na- 
poleon abolished the university of Halle and expelled its pro- 
fessors. Wolf withdrew to Berlin, where his book appeared in 
1807; in it he preached the need for a broadly based study of the 
ancient world, involving “the most complete acquaintance pos- 
gible with the whole life of the Greeks and Romans.” It was in 
this spirit thaf he worked with Wilhelm von Humboldt and others 
for the foundation of a university in Berlin, and subsequently 
taught there, becoming one of its first professors (1810). He died 
at Marseilles, on a journey which he had taken for his health, on 
Aug. 8, 1824. 

BretiocrarHy.—Kleine Schriften, ed. by G. Bernhardy (1869); 
Prolegomena ad Homerum, ed. by R. Peppmuller (1884, reprinted 
1963); see also J. A. Davison, in A. J. B. Wace and F. H. Stubbings 
(eds), 4 Companion to Homer, ch. 7 (1962). For Wolf's life see 
§ Reiter, F. A. Wolf, Ein Leben in Briefen (1935), with supplement 
by R. Sellheim (1956) ; Mark Pattison, Essays, ed. by H. Nettleship, 
vol. i, pp. 337-414 (1889); J. E. Sandys, History of Classical Scholar- 
ship, vol. 3, ch. 28 (1908). (Jn. A. D.) 

WOLF, HUGO PHILIPP JAKOB (1860-1903), Aus- 
trian composer who brought the 19th century German Lied (see 
Sonc) to its highest point of development, was born at Windisch- 
prz, Austria (now Slovenj Gradec, Yugoslavia), on March 13, 
1860. In 1875 he began to study at the Vienna Conservatory, 
where his teachers were Robert Fuchs (harmony) and Franz 
Krenn (composition), Wolf had a rebellious temperament and 
was expelled from the conservatory in 1877 following his out- 
spoken criticism of his masters. In the meantime, in 1875, he had 
met Wagner, from whom he had received encouragement, and he 
was also supported by well-known amateurs in Vienna, among 
them Freud’s collaborator, Josef Breuer. Wolf’s literary tastes 
were distinguished, and among his early songs are settings of 
Goethe, Lenau, Heine, and Eichendorff. In 1883 he began his 
symphonic poem Penthesilea, based on the tragedy by H. von 
Kleist; and in the same year he became music critic of the Wiener 
Salonblatt, His weekly reviews provide a valuable insight into 
the contemporary Viennese musical world, From 1888 onward a 
vein of abundant inspiration enabled him to compose a vast num- 

T of songs on poems of Goethe, Mörike, and others. The 
Sponisches Liederbuch, on poems of Paul Heyse and Emanuel 
Geibel, appeared in 1891, followed by the Jtalienisches Liederbuch 
(part i, 1892; part ii, 1896), Other song-cycles were on poems of 
Thsen and Michelangelo, In 1895 he wrote the opera Der Cor- 
residor, based on a story of Pedro de Alarcón; it was a failure 
When it was produced at Mannheim the following year. A revised 
Yersion was produced at Strasbourg in 1898. His second opera, 

anuel Venegas, also after Alarcón, remained unfinished. 
E reputation as a song composer resulted in the formation 

is lifetime of Wolf societies in Berlin and Vienna. Yet the 
Meagre income he derived from his work compelled him to rely on 
B Senerosity of his friends. He was stricken, moreover, with 
mus mental disorders. In 1897, ostensibly following upon a 
ae te from Mahler but actually on account of growing signs of 

e nity and general paresis, he was confined to a mental home. 
E temporarily discharged in 1898 but later attempted suicide, 

In October 1898 requested to be placed in an asylum in Vienna. 

* died there on Feb. 22, 1903. 

n I. Wrote about 300 songs, many of which were published 

,umously. Belonging to the finest tradition of the German 
» they are unique in their poetic insight and in the richness 
ir evocative accompaniments. His instrumental works in- 
m gm ltalienische Serenade for orchestra (1892; a transcrip- 

of the Serenade for string quartet of 1887). 

ied collected writings, Hugo Wolfs Musikalische Kritiken, 
si bY R. Batka and H. Werner, appeared in 1911. 

Woy SGnAPRY —E. Newman, Hugo Wolf (1907); E. Decsey, Hugo 
Biography een und das Lied (1919); F. Walker, Hugo Wolf: a 


dud 
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WOLF, MAX (MAXIMILLIAN Franz JOSEPH CORNELIUS) 
(1863-1932), German astronomer whose survey of the Milky Way 
showed its true structure for the first time, was born at Heidelberg 
on June 21, 1863. Educated at Heidelberg University, where he 
attained distinction as a mathematician, he was given the position 
of Privatdozent in the university in 1890 and in 1893 was ap- 
pointed to a special professorship in astrophysics and made direc- 
tor of the new observatory at Kónigstuhl, near Heidelberg. In 
1902 he was elected to the chair of astronomy at Heidelberg, a 
position, together with the directorship of the observatory, that 
he retained until his death in Heidelberg on Oct. 3, 1932. Wolf 
was an observational astronomer of the first rank and was espe- 
cially active in the application of photography to the discovery of 
asteroids and of the stereocomparator to the discovery of stars 
with large proper motion. He also utilized spectroscopy and 
photography to study galactic and extragalactic nebulae. 

(0. J. E.) 

WOLF, the typical wild species of the dog family. The gray 
or timber wolf (Canis lupus) is the commonest and most wide- 
spread species. Excluding certain domestic breeds of dogs, it is 
the largest living canid. A large northern male may measure 
seven feet in length including the 
bushy two-foot tail. Females 
are smaller than males; southern 
races smaller than northern, The 
fur is dense, long and soft and, 
although usually gray, may be 
brown, reddish, black or almost 
white. The gray wolf is a power- 
ful animal with a broad head, ro- 
bust limbs, large feet and deep 
but narrow chest. Although 
once widely distributed over 
North America and Eurasia, they 
are now found from Alaska 
through northern Canada to the 
northern plains states, making rare appearances in the Rockies 
and are extinct in the British Isles and only occasionally seen in 
the winter in west-central Europe. They may occur as far south 
as India. 

The gray wolf is a savage and fearless predator quite capable of 
bringing down an elk, bison or horse. Wolves usually hunt in 
small groups, rarely in large packs, catching larger prey—deer, 
caribou, bighorn, moose—by a chase during which they display 
both speed and endurance. Nonetheless, their diet consists mainly 
of small animals such as rodents, rabbits and hares. Wolves are 
prodigious eaters and when ample food is available will gorge 
themselves. They will return to an old kill to eat even after it 
has become putrid although fresh meat is preferred. Wolves per- 
form an important function of controlling the numbers of large 
herbivores and removing the old, maimed and unhealthy individ- 
uals which are most easily caught. Unfortunately they display 
a liking for domestic livestock and have thus earned persecution 
by man. They are much hunted and trapped, and survivors be- 
come exceedingly elusive and wary. Gray wolves are truly wil- 
derness animals and inhabit both open and timbered areas. Near 
human habitation they tend to stay in dense timber and thickets. 

Gray wolves mature sexually in two or three years and until then, 
and often thereafter, remain with the family group. Wolves often 
mate for life. Breeding occurs between December and April and 
4 to 14 pups are born 63 days later. The female prefers to appro- 
priate the den of another animal—fox or woodchuck—enlarging 
it as necessary. The usual site is a bank or rocky crevice that 
affords a good view and sunny exposure. Members of a family 
group are friendly to each other but rarely accept an interloper; 
more often he is driven off or killed. All members of the group 
solicitously care for the young. 

The red wolf (C. niger) of the southeastern United States is 
a smaller species and may be tawny, reddish or black. Struc- 
turally it resembles the coyote. The Antarctic wolf (Dusicyon) 
is a foxlike canid from the Falkland Islands; the maned wolf is 
a South American canid of the genus Chrysocyon; the aardwolf 
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of Africa (Proteles) is a relative of the hyena; the Tasmanian wolf 
is.a marsupial. 

The largest known wolf, the now extinct dire wolf, seems to 
have been common in western North America during the Pleisto- 
cene period; its body length was about six feet. 

See Stanley P. Young and Edward A. Goldman, The Wolves of North 
America (1944). (K. R. Ky.) 

WOLFDIETRICH, German hero of romance. The tale of 
Wolfdietrich is connected with the Merovingian princes, Theodoric 
and Theodebert, son and grandson of Clovis; but in the Middle 
High German poems of Ortnit and Wolfdietrich in Das Heldenbuch 
(q.v.), Wolfdietrich appears as the son of Hugdietrich, emperor of 
Constantinople. He was repudiated by his father, who mistakenly 
believed him to be illegitimate, and was brought up by the em- 
peror’s faithful retainer, Berchtung von Meran. After Hugdie- 
trich’s death Wolfdietrich was driven from his inheritance by his 
own brothers. Berchtung and his 16 sons stood by Wolfdietrich, 
6 being slain and the other 10 imprisoned. After a long exile in 
Lombardy at the court of King Ortnit (q.v.), the hero returned 
to liberate his friends and regain his kingdom. Wolfdietrich’s exile 

and return suggested a parallel with the history of Dietrich von 
Bern (q.v.), with whom he was indeed often actually identified. 
Among the exploits of Wolfdietrich was the slaughter of the dragon 
which had slain Ortnit. He thus took the place of Hardheri, the 
original hero of this feat. The myth attached itself to the family 
of Clovis, around which epic tradition rapidly gathered. Some 
critics believe Hugdietrich to be the epic counterpart of Theodoric 

(Dietrich; the name might be a latinized form of Hugo Theoderi- 

cus), eldest son of Clovis. Wolfdietrich represents his son Theode- 

bert (d. 548), whose succession was disputed by his uncles. But 
father and son are merged by a process of epic fusion, so that 

Wolfdietrich appears to be the counterpart sometimes of Theod- 

oric and sometimes of Theodebert. 

The story of how Hugdietrich won his bride Hildburg, daughter 
of the king of Salonika, forms in one manuscript version a separate 
introduction to the Wolfdietrich romance. 

BrsrrocnAPRY .—Ortnit and Wolfdietrich ed. by J. L. Edlen von Lind- 
hausen (1906) ; Wolfdietrich ed. by H. Schneider (1939). For a discus- 
sion of the main problems see H. Schneider; Die Gedichte und die Sage 
von Wolfdietrich (1913); also E. Seemann, Wolfdietrichepos und 
Volksballade (1949), in Archiv für Literatur und Volksdichtung, vol. i. 

(W. W. Cs.) 

WOLFE, CHARLES (1791-1823), Irish poet who wrote 
“The Burial of Sir John Moore" (1817), was born in Dublin on 
Dec. 14, 1791. He was educated at Trinity College, Dublin, or- 
dained a clergyman in 1817, and appointed to curacies in County 
Tyrone. A sea voyage produced no improvement in his failing 
health and he died at Queenstown (Cobh), County Cork, on Feb. 
21,1823. Though Wolfe wrote some other verses he is remem- 
bered only for his famous tribute to Moore—a sombre, heavy- 
cadenced poem, greatly admired by Byron. See also Moore, Sir 
Joun. (A. CR.) 

WOLFE, JAMES (1726-1759), commanded the victorious 

British Army at the capture of Quebec from the French in 1759, 
Born at Westerham, Kent, on Dec. 22, 1726 (old style; Jan. 2, 
1727, new style), the elder son of Lieut. Col. (later Lieut. Gen.) 
Edward Wolfe, he was educated at Swinden's Academy in Green- 
wich. In December 1741 he was commissioned in the Marines but 
transferred almost immediately to the 12th Foot. Continuously 
on active service until the end of the War of the Austrian Succes- 
sion, he fought against the French at Dettingen (1743) and Laf- 
feldt (1747), and at Falkirk and Culloden (1746) against the 
Jacobites, attracting by his courage, intelligence, and energy the 
favourable attention of William Augustus, duke of Cumberland, 
and becoming major of brigade and aide-de-camp to Gen. Henry 
Hawley. After a year in acting command of the 20th Foot, Wolfe 
was promoted lieutenant colonel in 1750 and continued in com- 
mand of the regiment for nearly eight years, serving in Scotland 
and the south of England. 

In 1757 Wolfe joined the unsuccessful expedition to Rochefort 
on the French Atlantic coast, as quartermaster general. The sub- 
sequent official inquiry and the court-martial of its military leader, 
Sir John Mordaunt, served to focus attention on the spirited 
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efforts of Wolfe and Capt. Richard Howe (later Ear] Howe) and 
provided further evidence of Wolfe's fitness for higher command, 
In 1758 he was selected by William Pitt (afterward earl of Chat 
ham) to serve as brigadier under Maj. Gen. Sir Jeffrey Amherst 
in the expedition to Cape Breton Island. The successful capture 
T = : 
of Louisburg was largely due to Wolfe’s daring and determination 
and gave him valuable experience in cooperation with the Nay 
and the use of troops in assault landings. 
On his return from America, Wolfe received from Pitt the acting 
rank of major general and command of the expedition to capture 
Quebec. By the end of June 1759, after a demonstration of 
magnificent seamanship by Vice Adm. Sir Charles Satinders and hig 
crews, Wolfe’s entire convoy had passed up the St. Lawrence 
through the hazardous waters of the Traverse, and had reached 
the island of Orleans. Wolfe immediately took possession of the 
island and of a strip of the mainland south of the river, from which 
the city of Quebec could be bombarded. He found the marquis 
de Montcalm’s army strongly entrenched along the Beauport shore 
east of the city. To the west the cliffs rose almost sheer to a height 
of nearly 300 ft. Wolfe’s plan to penetrate the upper river and 
land above the town, astride the enemy’s lines of communication 
and supply from Montreal, was abandoned as involving too great 
a risk for the fleet until the guns on the citadel could be silenced, 
On July 9, therefore, Wolfe established a third camp, on t 
north shore near the mouth of the Montmorency River and to the 
east of Montcalm’s entrenchments. Failing to lure Montcalm 
from the safety of his defenses, Wolfe launched an ill-conceived 
and unlucky assault on the Beauport shore (July 31). This was 
a costly failure. The following month was spent in reconnaissance 
upriver and in the continuous heavy bombardment of the citadel 
Wolfe's health had broken down, and he lay in great pain and 
anxiety at his camp at Montmorency until, at the end of August, 
he consulted his brigadiers, who proposed a landing several miles 
above Quebec. To this Wolfe agreed and transferred the greater 
part of his army with supporting ships of the fleet to the uppet 
river. Secretly, however, he proposed to follow his own design to 
land at the Anse du Foulon, little more than a mile from the city, 
and climb the heights of Abraham to the plains above. This 
plan was brilliantly carried out on the night of Sept. 12, and, tt 
Sept. 13, after a battle lasting less than an hour, the French fled 
Wolfe, already mortally sick with tuberculosis and gravel, was 
wounded twice early in the battle and died of a third wound as tht 
French gave way. Montcalm was also mortally wounded and 
died on the following day. The city surrendered on Sept. 18, t! 
in 1760 Amherst received the surrender of Montreal and the resto 
Canada. ) 
BrsnroGmAPHY.—A. Doughty and G. W. Parmelee, The Siege Di 
Quebec and the Battle of the Plains of Abraham, 6 vol. (1901); m | 
Waugh, James Wolfe, Man and Soldier (1928) ; Robin Reilly, M. 
to Fortune: the Life of Major-General James Wolfe (1960) ; ) f 
Stacey, Quebec, 1759: the Siege and the Battle (1959). (D. R. rd 
WOLFE, THOMAS CLAYTON (1900-1938), U.S. ii d 
ist, was born on Oct. 3, 1900, at Asheville, N.C., the Do 
much of his best writing. His father, William Oliver Wolfe, f 
“Old Gant” of his novels, was a stonecutter of Pennsylvania * 
Scent, while his mother, Julia Elizabeth Westall Wolfe, nf 
“Eliza” of the early novels, came from a family prominen E 
Appalachian North Carolina affairs. Educated privately d 
tered the University of North Carolina, Chapel Hill, in ji I 
where he became interested in the theatre and wrote and ie 
several one-act plays. In the fall of 1920 he enrolled in Ev to 
Pierce Baker’s 47 Workshop at Harvard University, intel 
become a playwright, and studied for several years with wel 
John Livingston Lowes, and others, Several of his plays (4) 
produced at Harvard, including “Welcome to Our City i 
nerhoi 
It was there, too, that he began the play known as Mani fete 
(published 1948), which was never produced during his Ë excel 
In 1923 Wolfe left Harvard for New York City where, ^ aj] 
for trips to Europe and elsewhere, he resided until his deat pigat | 
intending to be a playwright, he earned a livelihood by t€% si 
the Washington Square College of New York University; i be 
in several of his novels, It was in 1926, while abroad, tha "E 
gan work on the novel that eventually became Look at 


; 
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1929), in which he re- § 
on the growth of an autobio- E 
graphical protagonist, "Eugene |) 
Gant,” in the mountain town of 
Altamont. During the late 1920s 
p was the close associate of the 
eatrical designer Aline Bern- 
stein, who appears as “Esther 
ack” in his last two novels. 
After" publication of Look 
Homeward, Angel, Wolfe re- 
signed his teaching position to de- 
vote full time to his writing. Not 
for six years, however, did he 
produce another book. In 1935 
appeared Of Time and the River, 
rhaps the most turbulent of his 
oks, and a collection of shorter 
lees, From Death to Morning. 
he events of those years are 
lscribed in his memoir, The 
Story of a Novel (1936). 

Wolfe did not publish another 
novel during his lifetime, though 
when he died in Baltimore, Md., 
on Sept. 15, 1938, he left a prò- 
digious quantity of manuscript, 
ftom which were extracted two 
more novels, The Web and the 
Rock (1939) and You Can't Go 
Home Again (1940), and a col- 
lection of shorter pieces and 
chapters of an uncompleted WOLFE: PHOTOGRAPHED IN BERLIN 
novel, The Hills Beyond (1941). ' 1938 
Wolfe's Letters to His Mother (1943) were also published, as well 
as his Selected Letters (1956). 
i Gifted as he was with the faculty of almost total recall, Wolfe’s 
ee is characterized by an intense consciousness of scene and 
hn. together with what is often an extraordinary lyrical power. 

ough he denied it, his fiction was almost literally autobio- 
eal Indeed, publication of his first novel caused a great 
MU in Asheville. Subsequent books depicted the struggles of 

Hd Writer to become established in the metropolis, and his 
P Rer rentes with literary fame. Always intensely conscious 
WO. and memory, Wolfe in his best work drew on his early 
pu onment and family memories to produce fiction rich, in his 
bi Words, „in space and color and in time.” Though his later 
ine pan episodes and sequences of great vividness and 
Tost St, they are too often uncontrolled in their form, and his 
iti fee novel is probably his first, Look Homeward, Angel, 

" bids fair to become an American classic. 

IBLOGRAPRY. Herbert J. Mull mas Wolfe (1947) ; Richard 
Maler (ed), The Enigma i Thomas Wolfe us Louk b. Rubin, 
ji omas Woy Midas the Weather of His Youth (1955) ; Floyd Watkins, 

ife’s. Characters (1957). (L. D. R.) 
(WOLFENBÜTTEL, a city of West Germany in the Land 

" Deu et Saxony, Federal Republic of Germany, lies on 
arzbu Iver, 8 mi. (13 km.) S of Brunswick on the Goslar-Bad 
otin n railway. Pop. (1961) 38,060. The old town was laid 
unce nu style (c. 1575-96) and has about 600 renais- 
include th aroque half-timbered houses. Important buildings 
ity of "s castle residence of the dukes of Brunswick and Lüne- 

is e house of Brunswick, which dates in part from 1283; 
August dat and the house of G. E. Lessing. The Herzog- 
scripts E A contains an excellent collection of medieval man- 
in 1549. i lrst mentioned in 1118, Wolfenbüttel was chartered 
lesus n 1542 it was taken by the princes of thé Schmalkaldic 
includes cum in 1753-54 was transferred to Brunswick. Industry 
and d SUI and the manufacture of agricultural machinery 

OLFF. and musical equipment. (F. ala 
üd mather? CHRISTIAN (1679-1754), German philosopher 

ematician, whose teaching, both in the university and in 
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his massive body of writing, may be said to have provided a com- 
plete philosophical education for the German nation. He was 
born at Breslau, in Silesia, on Jan. 24, 1679, the son of a tanner. 
He studied mathematics, physics, and philosophy at the University 
of Jena and, in 1703, took a teacher’s degree in the University of 
Leipzig. In 1706, through the influence of Leibniz (q.v.), he was 
appointed professor of mathematics and natural philosophy at 
Halle, one of the three universities in the Prussian king’s domin- 
ions. His rationalistic doctrines, though far from antireligious, 
brought him into conflict with the Pietist theologians of Halle 
(see Prism), who finally, in 1723, induced King Frederick 
William I to banish him on pain of death. Wolff then went to 
teach in Marburg, invited by the landgrave Charles of Hesse. 
There his teaching aroused widespread interest and controversy, 
partly because of the circumstances of his expulsion from Prussia. 
One of the first acts of Frederick the Great on his accession to 
the Prussian throne was to recall Wolff to Halle as professor of 
natural and international law (1740). Wolff died there on April 
9, 1754. 

Wolff presented his philosophical system in a series of writings 
in which he attempts to demonstrate the power of human reason 
to reach absolutely certain knowledge about every aspect of human 
existence—the nature of man, his place in the universe, his rela- 
tionship to God, the nature of his knowledge of the physical uni- 
verse and the status of space and time, his conduct both as man 
and citizen. He believed that he had proved the existence of God, 
His benevolence, and His omnipotence and had shown that it was 
possible to discover our moral duty by rational reflection. He 
cited the moral principles of Confucius as an example of the power 
of human reason to reach moral truth by its own unaided efforts, 

It was partly Wolff's insistence on the self-sufficiency of the 
human intellect which had outraged the Pietists of Halle: it seemed 
to them that Wolff was teaching that men do not need God and 
that he was replacing faith by reason. Moreover, Wolff was 
fascinated by the Leibnizian conception of the universe as a vast 
interconnected system every part of which acted in concert with 
every other by a “pre-established harmony” that was built in, so 
to speak, by its Creator. The Pietists objected that in such a uni- 
verse human freedom would be impossible and, consequently, 
morality a myth. Wolff denied this implication, agreeing that 
freedom is a presupposition of morality but claiming, with Leibniz, 
that acts of free choice are allowed for in the plan of the universe, 
every other happening being adapted to such acts. 

Wolff had another kind of difficulty with human action. If we 
may attain moral truths by rational reflection, then moral educa- 
tion, as well as every other study, will consist of training in such 
reflection. But how does knowledge so reached act upon the will? 
Wolff's answer was that men naturally tend toward the best, so 
that clear ideas on conduct are enough to bring it about that men 
act rightly. This is also to act freely, since it is to fulfil the pur- 
poses of the moral agent. 

The moral laws discovered by reason include man's social duties 
within a community and, correspondingly, his rights. The state 
embodies these natural rights and duties and enables men to ful- 
fil their purposes more completely. The state is founded upon an 
implicit contract with its members and exists to promote the com- 
mon good. Itis itself a member of the free community of nations. 
Nations are to one another what men are to one another before 
they enter into the social contract. Consequently, the conditions 
for a society of nations always exist, its natural organization need- 
ing only a social contract to turn it into a super-state. 

Wolff is often accused, with some justice, of formalism and 
dogmatism. He was not an original thinker, but the comprehen- 
siveness and orderly arrangement of his work made it an encyclo- 
paedia of philosophy for the universities. The form in which the 
problems of philosophy presented themselves to the thinkers of 
his day was the form which he had given them. When Immanuel 
Kant embarked on his critical study of the limitations and powers 
of human reason in metaphysical speculation, it was the Wolffian 
metaphysic that he had in mind. Moreover, many of the writings 
of Leibniz lay buried in masses of manuscript in the Electoral 
Library at Hanover, his work being known, for the most part, only 
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to the great thinkers with whom he corresponded. We owe it to 
Wolff that the principles of Leibniz’s great system became current, 
even though, in modifying the system itself, Wolff deprived it of 
some of its most characteristic features, in the interests of coher- 
nce. 

F romam Wale main works, both in Latin and in German, 
and the main commentaries were listed in his lifetime by C. G. Ludovici, 
Ausführlicher Entwurf einer vollständigen Historie der Wolf’schen 
Philosophie, 3 vol. (1736-38), and Sammlung und Auszüge der samt- 
lichen Streitschriften . . . , 2 vol. (1737-38). See F. C. Copleston, 
A History of Philosophy, vol. 6 (1960). (R. L. S4.) 

WOLF-FERRARI, ERMANNO (1876-1948), Italian 
composer of operas who followed both the comic and the realistic 
traditions, was born at Venice on Jan. 12, 1876, of a German father 
and an Italian mother. He studied music in Munich but later re- 
turned to Venice, where he was director of the Liceo Benedetto 
Marcello from 1902. Both his career and his musical style re- 
flect his dual nationality. He wrote Italian operas, of which five 
are based on the comedies of Goldoni, but his humour was Ger- 
manic rather than Italian and most of them were produced in 
Germany. His most successful comic operas, J quattro rusteghi 
(Munich, 1906; later produced in English as The School for 
Fathers) and II segreto di Susanna (Munich, 1909) presented 18th- 
century styles orchestrated in the manner of the 20th century. 
Comic points in these operas are delicately underlined. In his 
tragic operas, J gioielli della Madonna (Berlin, 1911) and Sly 
(Milan, 1927; based on the opening scenes of The Taming of the 
Shrew), he was influenced by the realistic style of Mascagni. He 
also composed chamber, insttumental, and orchestral works, and 
a violin concerto. He died in Venice on Jan. 21, 1948. 

See J. Ringo, “E. Wolf-Ferrari,” Rivista musicale italiana (July- 
Sept. 1949). (Dv. H.) 

WOLFFLIN, HEINRICH (1864-1945), Swiss writer on 
aesthetics (q.v.), and the most important art historian of his pe- 
riod writing in German, was born on June 21, 1864, in Winterthur. 
He was educated at the Universities of Basel, Berlin, and Munich. 
His doctoral thesis, Prolegomena zu einer Psychologie der Archi- 
tektur (1886), already showed the approach that he was later to 
develop and perfect: an analysis of form based on a psycholog- 
ical interpretation of the creative process, He pursued this 
method in books on, particularly, the Renaissance and Baroque 
periods and on Dürer: Remaissance und Barock (1888); Die 
Klassische Kunst (1899; Eng. trans. as The Art of the Italian 
Renaissance, 1913, and as Classic Art, 1952); and Die Kunst 
Albrecht Dürers (1905). His chief work, however, was 
Kunstgeschichtliche Grundbegriffe (1915; Eng. trans., Principles 
of Art History, 1932), which synthesized his ideas into a complete 
aesthetic system that was to become of great importance in art 
criticism. Starting with the aesthetic theories of his teacher, Jacob 
Burckhardt (g.v.), and particularly his doctrine of “equivalents” 
in art, whereby visual and ideal values are seen as interchangeable, 
Wülfilin evolved the concept of “intuitive forms;" i.e., the formal 
disposition of a picture in a manner common, generally speaking, 
to a particular period. In its turn, Wülfflin's school evolved from 
this the theory of “prefigurations,” taking intuitive forms to in- 
clude all types of artistic preparation, whether of form or of con- 
tent. Thus the system formulated by Wölfflin can be applied also 
to modern abstract art. 

"Wülfüin's work as a professor at the Universities of Basel (1893— 
1901), Berlin (1901-12), Munich (1912-24), and Zürich (1924- 
34) contributed greatly to the Spread of his ideas. He died at 
Zürich on July 19, 1945. 

For an enumeration of Wélfflin’s aesthetic categories see Ba- 
ROQUE ArT. i 

BrsriocrapHy.—Wiolfflin’s Gedanken zur Kunstgeschichte, 4th ed. 
(1947), and his Kleine Schriften (1946) and Jacob Burckhardt und 
Heinrich Wolflin; Briefwechsel und andere Dokumente ihrer Begeg- 


nung, 1882-1897 (1948), both ed. by J. Gantner, are prim: 
his life and thought. x o e "m [30 


WOLFRAMITE or WorrzAM, the chief ore of the metal 
tungsten, which is used as a constituent of high-speed and other 
special steels, as well as certain nonferrous alloys; for the filaments 
of electric lamps; and for various other technical uses, often as 
sodium tungstate. Tungsten carbide is widely used in metal- 
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working tools and, in place of tungsten steel alloys, as cuttin 
edges and points of wear in machinery. 

Wolframite is commonly associated with tin ore in lodes, 
veins in and around granites. This form occurs in Corp 
northwest Spain and north Portugal; Saxony; lower Burma 
Malay Peninsula; and Queensland and Tasmania in Australia 
the United States the largest production comes from Colo 
Idaho, and North Carolina. 

Wolframite consists of an isomorphous mixture in yay 
proportions of the tungstates of iron and manganese, FeWO, ani 
MnWO,. Varieties with dominant iron are often called ferher 
and those with dominant manganese, hiibnerite, but since iron 
manganese have nearly the same atomic weight the percen 
tungsten trioxide (WO;), about 76%, shows little variation an 
difference is not of commercial importance. Wolframite ¢ 
lizes in the monoclinic system, usually in prismatic forms, 
there is a perfect cleavage. The colour is brown to black, w 
submetallic to metallic lustre, especially on cleavage faces, 
ness is 5 to 5.5 and density 7.0 to 7.5, For the mining and processe 
ing of wolframite and for bibliography, see further TUNGSTEN. 

(Cu, E). 

WOLFRAM VON ESCHENBACH (f. early 13th cen | 
tury), one of the greatest medieval German poets. . He belongs 
to a Bavarian family of the lower nobility and apparently 
a succession of Franconian lords: Abenberg, Wildenberg and 
heim are among the places he names in his works, and heal 
knew the court of Hermann of Thuringia at the famous casi 
the Wartburg. It is not known exactly when he died, but sint 
his epic poem Willehalm he laments the death of Herma 
Thuringia (1217), and since Willehalm was followed by Ti 
his last work, he may be assumed to have died shortly after ) 

The corpus of Wolfram’s literary work, as it has come doi 
to us, consists of eight lyric poems (five of them Tageliede, 
“dawn songs"), the epics Parzival and Willehalm (the latte 
finished) and short fragments of a further epic, the so 
Titurel, which elaborates the story of Parzival and Sigune in bd $ 
iii of Parzival. The dawn songs are a natural complement Wi 
Wolfram’s epic art in that the scenes they describe are like “stilt” 
from an epic narrative, experienced and depicted as intense Uf 
matic moments in a broad span of human action; the intensit 
originality of Wolfram’s imagination are, indeed, almost too 
for the medium of medieval lyric poetry. 7 

Parzival, probably written between 1200 and 1210, is one ofi 
great literary works of the middle ages, distinguished alik 
elevation of purpose and moral tone, and by power of po 
inspiration. The problem of the sources of the work is sti 
solved, for although much of the story corresponds to Chréli 
Troyes’ Perceval (c. 1180), Chrétien’s poem is unfinishe 
also lacks the Gahmuret sequence at the beginning of Wolf 
work, The content of Parzival, books i and ii and books 
xvi, must therefore derive from another, as yet unknown, 80 
Chrétien's is, in any case, not the first French version of the 
of the Holy Grail, while Wolfram's acknowledgments in his 
to an unidentified and possibly quite fictitious Provene 
called Kyot (Guiot) have only led to further inconclusive gp 
lation. All that can be said with certainty is that Parzival is 
on Chrétien together with other romance sources, and tag on 
same time it contains much material invented, or at Teast | 
pletely transformed, by Wolfram. 2 

The cycles of action in this vast work (it totals about ? 
lines) revolve around three points of attraction: the Grat 
val and King Arthur. The Grail motif is of Christian ong 
is widely treated in medieval French literature from a 
onward; the story of Parzival, "the guileless fool,” who. k 
his innocence and artlessness reaches a goal denied to WS; 
and becomes king of the Grail, goes back to a popular fairy 
motif; from the Celtic background of Arthurian legend R, qi 
ideal of chivalric virtue, together with the adventures of g 
Arthur’s nephew, to which books viii to xiii of Parzival a44 
dominantly devoted. Z 

In the Bildungsroman of Parzival's career Wolfram Pry, 
his ideal picture of spiritual education and development. 
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Hartmann von Aue extols the virtues of moderation in human con- 
duct, and Gottfried von Strassburg proclaims the satisfaction of 
worldly happiness, Wolfram preaches the moral gospel of other- 
yorldly values and leads from the empirical and the temporal to 
the ideal and the divine. The kaleidoscope of Parzival’s adven- 
tures, with their culmination in the temple of the Grail, is a symbol 
of chivalric life at its highest, in which the demands of the world 
ind of God are brought together in a single ethico-religious prin- 
ciple, In a wider context the story is an allegory of man’s his- 
tory—his innocent happiness as a child in God, his estrangement 
from his divine home through the enticements of the world, and 
his return to God after his reconciliation of the warring claims of 
the flesh and the spirit. The profundity of Wolfram’s theme is 
matched by his language, which, in all his epics, is rhetorical and 
complex; his trains of thought, too, are often original to the point 
of obscurity. (See also Gram, THE Hoty; PERCEVAL.) 

Willehalm, written after Parzival, is a religious epic based on 
achanson de geste entitled La bataille d’Aliscans, and tells the his- 
tory of the famous crusader William of Toulouse. It is written 
for the edification of Christian knights, and sets before them an 
example both of religious devotion and of worldly honour. 

Wolfram’s influence on later poets was profound, and he joins 
Hartmann von Aue and Gottfried von. Strassburg in the great 
triumvirate of Middle High German epic poets. 

Bwutocrapuy.—G. Ehrismann, Geschichte der deutschen Literatur 
bis sum Ausgang des Mittelalters, part II, 2. 1, 2nd ed. pp. 212-297, 
which lists editions and studies of Wolfram’s works (1954) ; W. Dilthey, 
Von deutscher Dichtung und Musik, pp. 107-130 (1933) ; M. F. Richey, 
Studies of Wolfram of Eschenbach (1957) ; G. Weber, Der Gottesbegriff 
des Parzival (1935). There is an English translation of Parzival by 
E. H. Zeydel (1951). (Ro. J. T.) 

WOLFSBURG, « city of West Germany in the Land (state) 
of Lower Saxony, Federal Republic of Germany, lies 16 mi. (26 
km.) NE of Brunswick and 7.5 mi, (12 km.) from the frontier of 
the German Democratic Republic (East Germany). Pop. (1961) 
$4562. Wolfsburg is an industrial city built on the grid plan and 
its economy is dominated by the Volkswagen plant, where about 
two-thirds of the working population are employed. It is served 
y rail and also by the Mittelland Canal, which joins the Elbe and 
eser rivers, 

The village of Hesslingen, which dates from about A.D. 700, was 
the first settlement near the site of Wolfsburg; the castle is men- 
lined in a document of 1302. The modern town was founded on 
"y 1, 1938, and the present name was finally established by 
titish occupation authorities in June 1945. (B. Ge.) 
NOLIN, a small island on the northwest tip of Poland, in 
oa wojewodztwo (province), separates the Bay of Szczecin 
m the Baltic Sea and is divided from the mainland on the east 
th the Dziwna River and from Uznam (Usedom) on the west by 
th Swine. Area 96 sqmi. (249 sq.km.); pop. (1960) 29,740. 
Bind Scenery and fine coastline have made the island a popular 
mum attraction. Międzyzdroje, on the north coast, is the main 
ifi e resort. The central portion of the island is designated 
€ Wolin National Park. 
n ^s town of Wolin, the district capital and for many years 
push of archaeological research, lies on the Dziwna River. 
iti ugh much of the town was destroyed during World War II, 
i a goar and is now a busy fishing port. Its history dates 
at the 9th century, when it was the site of a fortress and a Sla- 
i Settlement. During the 10th and 11th centuries Wolin 
j M in trade with other Baltic ports, and in the 11th century 
to the EE an independent town republic, nominally subject 
establi dE of Pomorze (Pomerania). The present town was 
uy » ed in 1279. It came under Swedish rule in the 17th cen- 
they ut in the 18th, along with all of western Pomorze, it was 
ed to Prussia, It was incorporated in Poland in 1945. 
Wor: (I Ww) 
Those LLASTON, WILLIAM (1659-1724), English moralist 
reshad ical doctrine of “conformity to the truth” in several ways 
Vas bo Ows philosophical views current in the 2oth century, 
fordshire at Coton-Clanford on March 26, 1659, of an old Staf- 
bridge ^ family. Having studied at Sidney Sussex college, Cam- 
» from 1674 to 168r, he took a post as a schoolteacher in 


Birmingham in 1682 and was subsequently ordained priest. In 
1688, however, he inherited the greater part of the family fortune 
from his cousin William: Wollaston of Shenton (Leicestershire). 
This enabled him to set up house in London, to marry (1689) and 
to devote the rest of his life to scholarship and to philosophy. He 
died on Oct. 29; 1724. 

Wollaston was affable to his few intimates and believed strongly 
in private charity, but suffered from headaches and lived a 
secluded life. He had 11 children, some of whom died in infancy. 
He wrote much, but destroyed many of his manuscripts, apparently 
from fastidiousness of taste, He published a verse paraphrase of 
part of Ecclesiastes in 1690 and had’a Latin grammar privately 
printed in 1703. His major work, The Religion of Nature De- 
lineated, of which a few copies were circulated in 1722 (“as a 
private monument of one that meant well”), was published in 
1724. An autobiographical memoir that he had composed in 1709 
was printed by J. Nichols, History and Antiquities of the County 
of Leicester, iv, part 2 (London, 1811). 

The Religion of Nature Delineated, which is remarkable for its 
literary elegance, is divided into nine sections. In the first, Wol- 
laston propounds his fundamental maxim “That whoever acts as 
if things were so, or not so, doth by ‘his acts declare, that they 
are so, or not so” and makes “the formal ratio of moral good and 
evil . . . to consist in a conformity of men's acts to the truth." 
“Truth is but conformity to nature," which is tolerated, if not 
wholly approved, by God, so that to reject it is rebellion against 
God. To distinguish between acts of greater or lesser immorality, 
a principle of degree is introduced, whereby such acts are as- 
sessed according to the “importance” or the number of truths 
violated. Sec. ii deals with hedonism: “The way to happiness 
and the practice of truth incur the one into the other.” Sec. iii 
puts forward a rationalist theory of knowledge of the truth and 
defines natural religion as ‘The‘pursuit of happiness by the prac- 
tice of truth and reason.” Sec. iv contains a pragmatic dismissal 
of arguments about free will: if we doubt our capacity to act 
conformably to the truth, “the short way of knowing this certainly 
is to try." Sec. v-viii comprise a statement of the usual argu- 
ments of theism; an account of miracles as effects of divine 
providence; a demonstration of the necessity of a future state 
because God is reasonable; a defense of oral and public prayer, 
not for God but *upon our own account and to make our adora- 
tions as compleat as we are able" (language is held to be almost 
indispensable to thought); and an exposition of the natural law 
in terms of conformity to truth, with particular reference to 
political and social organization and to family life. Sec. ix deals 
with the individual soul as "the subject or supposition of self- 
consciousness," nonmaterial and immortal; it is "their different 
degrees and habits of reasonableness or unreasonableness" that 
determine the station that souls will find in the future world. 

Wollaston's natural religion is theistic but not necessarily Chris- 
tian; it was sometimes ignorantly confused with Thomas Wool- 
ston's deism. His ethical system was attacked, notably by Jeremy 
Bentham, as reducing all immorality to telling a lie. It can be 
maintained, however, that he related virtue to truthtelling rather 
by way of analogy than by strict identification, 

x: Clifford G. Thompson, The Ethics of William. Wollaston (Boston, 
1922). 

WOLLASTON, WILLIAM HYDE (1766-1828), English 
scientist whose numerous and wide-ranging contributions to chem- 
istry and physics, both theoretical and practical, placed him among 
the foremost scholars of his time. He was born at East Dereham, 
Norfolk, Aug. 6, 1766, and was educated at Charterhouse and 
afterward at Gonville and Caius College, Cambridge. He received 
his medical degree in 1793 and practised for several yeats. He was 
elected a fellow of the Royal Society in 1793 and became its secre- 
tary in 1804, serving until 1816. He died in London, Dec. 22, 
1828. 

Most of Wollaston’s original work deals more or less directly 
with chemical subjects but diverges on all sides into other spe- 
cialties. In chemistry he discovered (c. 1804) how to work plati- 
num on a practical scale, and he made a fortune of about £30,000 
from his secret process. Wollaston was the first to detect the 
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metals palladium and rhodium (qq.v.) in crude platinum (1803- 
04). In 1808 he discovered instances of multiple proportions 
among the alkali oxalates, sulfates, and carbonates. Anticipating 
Jacobus van't Hoff and Joseph Le Bel, he predicted the necessity 
of acquiring a three-dimensional geometrical conception of the rel- 
ative arrangement of the elementary atoms. He discovered cystine 
(1810). In 1809 he proved the elementary character of colum- 
bium (niobium) and titanium. In 1801 he gave experimental 
proof of the identity of frictional and voltaic electricity. 

Tn optics he was the first (1802) to observe dark (Fraunhofer) 
lines in the solar spectrum. He described the reflecting goniom- 
eter in 1809, which permitted measurement of the angle formed by 
rays of light reflected from crystal facets, allowing angles of even 
minute crystals to be measured accurately. The camera lucida 
(1807) greatly aided microscopists and others who had to make 
accurate drawings of very small objects. He provided microscop- 
ists with the Wollaston doublet and applied concavo-convex lenses 
to the purposes of the oculist. His cryophorus was described in 
1813 in a paper “On a Method of Freezing at a Distance.” 

In 1821, after Hans C. Oersted had shown that a magnetic 
needle is deflected by an electric current, Wollaston unsuccessfully 
attempted to transform that deflection into a continuous rotation. 
When Michael Faraday (qg.v.), who overheard a portion of his 
conversation with Humphry Davy on the subject, was subsequently 
more successful, Wollaston asserted his own priority, which 
Faraday would not admit. 

Wollaston was a member of the royal commission that opposed 
adoption of the decimal system of weights and measures (1819). 
He proposed the imperial gallon measure adopted by Parliament in 
1824. He endowed the fund in the Geological Society of London 
from the proceeds of which is granted the Wollaston Medal. The 
mineral wollastonite (g.v.) was named after him. 

An appreciative essay on Wollaston will be found in George Wilson, 
Religio Chemici (1862). See also E. Ferguson, Journal of Chemical 
Education (1941). (R. E. 0.; X.) 

WOLLASTONITE, a mineral named after William Hyde 
Wollaston and consisting of calcium silicate, is used in many ce- 
ramic products, including floor and wall tiles, electrical insulators 
Anc poreglain fixtures, in welding rod coatings, and as a paint ex- 

ender, 

Wollastonite is mined in Essex County, New York. It com- 
monly occurs as white tablets, short prismatic crystals, or cleavable 
masses in metamorphosed limestones. The formula is CaSiOg, and 
it crystallizes in the triclinic system. Three cleavage traces in the 
zone perpendicular to the b axis (one perfect, one less perfect, and 
one poor), forming angles approximately 84° and 32°, are com- 
monly present and serve to distinguish wollastonite from similar- 
appearing white pyroxenes and amphiboles. 

j Wollastonite commonly occurs with other calcium-containing 
silicates such as diopside (a pyroxene), tremolite (an amphibole), 
garnet, and epidote, and is thought to represent the reaction of 
calcite with quartz; 


CaCO; + SiO: — CaSiOs + CO: 


This reaction is sensitive to temperature and carbon dioxide 
pressure and occurs at 450° C. at one atmosphere carbon dioxide 
pressure with the temperature increasing with increasing gas pres- 
sure. Therefore, if the gas pressure can be estimated, the forma- 
tion of wollastonite could serve as a temperature indicator and 
vice versa. 

The crystal structure of wollastonite adopts the single chain 
structure of the pyroxenes but with a different arrangement for 
the relative positions of the unshared oxygen atoms between the 
SiO, tetrahedra (see PYROXENE). Because of an overall similarity 
to the pyroxenes, considerable amounts of iron, magnesium, and 

manganese can be taken into solid solution in the mineral. 

A monoclinic modification of wollastonite called parawollas- 
tonite has almost identical physical properties and geologic occur- 
rence, The two minerals occur together in limestone inclusions 
in volcanic rocks at Monte Somma, Italy. Wollastonite float from 
Riverside County, California, has been used as an ornamental stone 
because of its resemblance to driftwood. (G. W. DEV.) 
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WOLLONGONG, a town of New South Wales, Austr, 
the administrative and commercial centre of the municipali d 
Greater Wollongong, lies 51 mi. (82 km.) S of Sydney did 
southeast coast of Australia. Pop. (1961) Wollongong 31,369: 
Greater Wollongong 131,754. The Wollongong area Was fist s 
tled in 1816, and in 1834 a township was planned; Wollongong yas 
proclaimed a municipality in 1859 and a city in 1942, The diy 
of Greater Wollongong, formed in 1947, comprises the city of 
Wollongong anda series of suburbs extending over a long, narroy 
coastal plain, approximately 25 mi. (40 km.) in length, wi u 
area of 276 sqmi. (715 sq.km.). At North Wollongong theres 
an educational complex consisting of two high schools, a technica 
college, a university college, and a teacher-training col ege, 
Greater Wollongong is connected by road and rail with Sydney 
and with the other major towns of New South Wales, and the har- 
bour at Port Kembla accommodates both interstate and overseas 
vessels. Situated in the fertile Illawarra (g.v.) district, Wollon 
gong was at one time a shipping centre for farm and dairy produce, 
but industry subsequently made inroads into agricultural regions 
and accelerated the rapid growth of Greater Wollongong, Theres 
coal mining at Bulli, and Port Kembla is notable for heavy indu 
tries, (J. J. Wt) 

WOLOF (Ovotor), a Muslim people of Senegal (about 1200; 
000 in the 1960s) and Gambia (about 41,000). Their language's 
classified as one of the West Atlantic group (see AFRICAN Lay 
cuaces: The Niger-Congo Family). In contrast with their light- 
skinned neighbours (see FULANT; MAURITANIA, ISLAMIC REPUMIC 
or), they are extremely dark skinned. Their women are renowned 
for flowing gowns, elaborate hair styles, and abundant gold om: 
ments, According to tradition, their power arose in the Jolof arti 
possibly in the 13th century. From there they spread to Cayo 
Baol, Oualo, Sine, and Saloum, but in the 16th century these states 
began to break away. T 

Wolof society was divided into freeborn (ruling families 
nobles, and peasants), slaves (household slaves and captives), ad 
a low-caste group (smiths, leatherworkers, and musicians). Kin 
ship is traced both patrilineally and matrilineally, though, since the 
spread of Islam, patrilineal ties are emphasized. Chiefs, vlt 
duties included leadership in war and the maintenance of prospt 
ity through ritual, were elected by the nobles from the appropmilt 
line and advised by numerous officials, Age-classes are not fount 
though associations of young men are formed for communal yo. 

Most Wolof are farmers; peanuts are grown as a cash oh 
millet and sorghum for local consumption. The latter are pou 
to flour, steamed, and mixed with baobab leaf to provide the stapt 
food chere. Wolof have shown themselves adaptable and pnt 
sive and in urban centres, such as Dakar, play a prominent p^ 
as traders, craftsmen (goldsmiths, tailors, leatherworkers, cupo 
ters), teachers, clerks, and civil servants. 

The typical rural community is small (about 100 people) 
sisting of clusters of thatched huts grouped around a kind of V i 
square. Huts are made of mud, reed, or millet stalks and Er 
cular in some regions, rectangular in others. The main den 
are drumming, dancing, and wrestling. See also GAMBIA; Sex 
REPUBLIC OF. 


4, colt 


Brstaocrapay.—D. P. Gamble, The Wolof of Senegambio an 
Ld 


G. Manessy and S. Sauvageot, Wolof et Sérer: études de phon 


de grammaire descriptive (1963) ; S. Sauvageot, Description sync ( 
que d’un dialecte wolof: le parler du Dyolof (1965). (D. ul. 


WOLSELEY, GARNET JOSEPH WOLSELEY, P 
Viscount (1833-1913), British field marshal and à 
figure in the creation of the modern British Army, WaS red Ùt 
Golden Bridge, County Dublin, on June 4, 1833. He me in 
army in 1852 and served in the second Burmese War an 188) 
Crimean War. After the fall of Sevastopol (September c 
Wolseley was employed on the quartermaster generals Seal 
was there given an insight he never forgot into the total inä Muti 
of the British Army's supply services, During the Indian” yj 
Wolseley served under Sir Colin Campbell at the final pm 
capture of Lucknow. He was then appointed deputy ? yi 
quartermaster general on Sir Hope Grant's staff, and serve oll 
him in the Anglo-French expedition (1860) to China. 


WOLSEY 


jointed assistant quartermaster general in Canada, becoming 
was app ^ 

deputy quartermaster general six years later. In Canada he wrote 
his Narrative of the War with China in 1860 (1862), reorganized 
the Canadian militia, studied past and present military tactics, and 
put together The Soldier’s Pocket-Book for Field Service (1869); 
modern Field Service Regulations still derive much from Wolse- 
kys vade mecum. In 1870 he commanded an expedition that 
marched nearly 2,000 mi. to the Red River to put down Louis 
Riel’s rebellion (see Canapa: First Riel Rebellion). 

Appointed knight commander of St. Michael and St. George 
and companion of the Bath, he became assistant adjutant general 
at the War Office in May 1871 and worked with Edward Cardwell 
to further army reform, so beginning what was to be a 30 years’ 
yar of his own on the British military system, “bow-and-arrow 
generals,” and the commander in chief, the duke of Cambridge, 
In 1873 he commanded a punitive expedition into Ashanti, which 
culminated with the burning of the Ashanti capital, Kumasi. 
Ashanti made Wolseley famous. Parliament voted him £25,000, 
he was appointed knight commander of the Bath and knight grand 
cross of St. Michael and St. George, and promoted major general 
at the age of 40. After a term as inspector general of auxiliary 
forces at home, he left to go to Natal in a political post in which 
he was neither happy nor remarkably skilled. He was the first 
high commissioner in Cyprus in 1878, but returned to South Africa 
in 1879. Wolseley settled Zulu affairs for a time and went to the 
Transvaal where he reorganized the administration. Home again 
in May 1880, he was appointed quartermaster general. 

In 1882 he became adjutant general, responsible for training in 
thearmy, That August he was sent to Egypt to put down Arabi 
Pasha’s nationalist rising. Wolseley seized the Suez Canal—thus 
alarming the powers and setting on foot negotiations that led to the 
convention of 1888 (see Suez CANAL) and after a well-planned 
campaign defeated Arabi at Tall al-Kabir (Sept. 13). Promoted 
to general Wolseley was back in Cairo by September 1884, to re- 
lieve C. G. Gordon in the Sudan, His force reached Khartoum 
on Jan. 28, 1885, two days after Gordon’s death. The expedition 
Was withdrawn and Wolseley, now a viscount, returned to the 
War Office as adjutant general, There he founded the Intelligence 
Department, encouraged the staff college, and suggested (in vain) 
that both a ministry of defense and a general staff should be cre- 
ated; “war is a serious business which has to be prepared for.” 
After commanding in Ireland (1890-94), Wolseley was promoted 
to field marshal, and became commander in chief in 1895. The 
Powers of the office were now limited by the secretary of state; 
Wolseley described himself as “vice-chairman of a debating so- 
ciety,” but saw to it that there was an efficient mobilization of the 
amy in 1899 for South African service. He resigned his office to 
Earl Roberts in 1901. Wolseley died at Menton, France, on March 
15, 1913, and was buried in St. Paul's Cathedral,London. His un- 
Watying efforts to make the British Army an efficient instrument 
Tin his best monument. 
fy George Arthur, The Letters of Lord and Lady Wolseley 
Wolselo: Sir F. Maurice and Sir George Arthur, The Lije of Lord 

y (1924); J. H. Lehmann, All Sir Garnet: a Life of Field 

arshal Lord Wolseley (1964). (A. P. T.) 
WOLSEY, THOMAS (c. 1473-1530), English cardinal and 
atesman, who, as lord chancellor and then papal legate a latere, 
ae the English political scene during the first two decades 
Henry VIII's reign. He was the son of Robert Wolsey, a 
jd of Ipswich. He was educated at Magdalen College, Ox- 
E Which he became a fellow, junior bursar (1498), and then 
ii il 1500) senior bursar. He had been ordained in 1498. He 
re chaplain to Henry Deane, archbishop of Canterbury, in 

1 and in 1503 to Sir Richard Nanfan, deputy lieutenant of 
; als, who recommended him to Henry VII and thus launched 
vise his public career, By 1509 his abilities had won him a 

* Ih the royal council and the deanery of Lincoln. 
fer olsey was undoubtedly a man of striking qualities: prodigious 
or du m quick mind and tenacious memory, a remarkable capacity 
Í ail, intense self-confidence, and optimism. He quickly cast 

Spell over the young Henry VIII, to whom he had been ap- 


Pointed royal almoner in November 1509, and easily persuaded the 


621 


king to surrender more and more 
of the unwelcome cares of state. 
By 1511, though he held no sec- 
ular office, his influence was be- 
ginning to outstrip that of Wil- 
liam Warham, archbishop of 
Canterbury, and of Richard Foxe, 
bishop of Winchester. Two years 
later he accompanied Henry on 
his first campaign in France as 
organizer of the notably efficient 
expedition. In February 1514 
Wolsey was nominated to the see 
of Lincoln and then received in 
commendam that of Tournai, a 
city in Flanders held by the En- 
glish from 1513 to 1518, In Sep- 
tember 1514 he was appointed to 
the archbishopric of York and a 
year later was made a cardinal by 
Leo X—having asked for, and 
been refused, a commission as legate a Jatere as well. On Dec. 22, 
1515, he was appointed lord chancellor in place of Warham. Foxe, 
Wolsey’s friend and patron, gave up the privy seal about 18 months 
later; the withdrawal of these two prelates from secular affairs 
marked Wolsey’s entry upon a period of more than 13 years’ virtu- 
ally unfettered power. Though the king never lost complete con- 
trol (particularly of foreign policy), he was a fundamentally er- 
ratic, indolent man who, for much of the time, relinquished to his 
minister responsibility for the conduct of affairs, By the time 
Wolsey had wrung from Rome a legatine commission (1518) giv- 
ing him wide authority over the two provinces of the church in 
England, his dominance in church and state was complete. 

Foreign Policy.—Like his king, Wolsey was probably primar- 
ily intent upon cutting an imposing figure in Europe. Various at- 
tempts have been made to discover the meaning of his foreign 
policy, a now widely accepted explanation being that of A. F. 
Pollard (see bibliography), who argued that Wolsey entirely sub- 
ordinated English diplomacy to the dictates of the papacy, slav- 
ishly following Rome in making war or peace. Because he was 
always bent on acquiring yet more fulsome privileges from the 
pope and, in the last resort, hoped to mount the papal throne itself, 
Wolsey, Pollard argued, hitched England to the papal cart, regard- 
less of the country’s true interests and in response only to his 
own vaulting ambition, But Pollard’s thesis is not entirely secure. 
Wolsey was, in fact, often badly out of step with Rome: he per- 
sistently neglected communications with the papal curia and made 
little effort to build up an English party there. Though he was 
certainly a candidate in the conclaves of 1522 and 1523 (and put 
his name forward again in 1529 when a false rumour reached 
England that Clement VII had died), it is not easy to see that he 
either seriously wanted or expected success; it is more likely that 
the prime mover of his candidature was Henry VIII. 

It is arguable that, rather than seeking to turn all to the service 
of megalomaniac ambition, his object in Europe was primarily to 
impose peace on western Christendom. Though he was an active 
party to the recrudescence of the Hundred Years’ War in 1512-13, 
he was the author, with Foxe, of the Anglo-French peace of 1514 
and struggled to restrain the French king Francis I in 1515, during 
the first impulsive months of his reign. In October 1518 he 
brought into being at London a treaty of universal peace—a 
multilateral compact based on the novel principle of collective 
security, and an enterprise that was a good deal more serious than 
some have supposed. The famous meeting between Henry VIII 
and Francis I on the Field of Cloth of Gold (1520) was not merely 
a gorgeous chivalric display, but an attempt to bring ancient en- 
emies together in amity. The international conference which Wol- 
sey convened and presided over at Calais in the autumn of 1521 
was probably a sincere attempt to halt the war which had recently 
broken out between France and the Empire. In this war England 
eventually sided with the emperor Charles V, but did so only 
after Wolsey's struggle to end it had failed. After Charles V had 
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inflicted a crushing defeat on Francis at Pavia (February 1525), 
Wolsey swung England against the emperor and abetted the anti- 
imperial League of Cognac (May 1526). Wolsey aspired to the 
role of arbiter of Europe, erroneously believing that the existence 
of two power blocs on the continent gave England the chance to 
become the dominant third party whose alliance with either 
Francis or Charles would so decisively swing the balance against 
an aggressor that neither would dare make war on the other. He 
did not seek a balance of power; he wanted to be able to use 
England to threaten a radical upset of an existing near-balance. 
His plan doubtless sprang from a superabundant appetite for 
international prestige and it certainly implicated England in the 
apparently inexorable squabbles of western Europe; but his policy 
seems to have been sincere. When, following the sack of Rome 
by imperial troops in May 1527, he returned to France with a plan 
to preside over a caretaker government of the church at Avignon 
and to negotiate a new European peace, his self-assurance may 
have reached fantastic proportions, but his motive was not merely 
self-aggrandizement. Although he once spoke contemptuously of 
fellow counselors who saw “high and not far,” few Englishmen 
have set their sights higher than he did, and yet advanced less. 

Ecclesiastical and Legal Work.—Incessant and largely fruit- 
less diplomacy constantly distracted him from undertaking, after 
his own fashion, some reform of the church in England about 
which he often spoke enthusiastically and for which he had ex- 
torted from Rome his legatine powers—powers that were even- 
tually granted for life in 1524. At the best of times this opulent, 
worldly ecclesiastic would have been ill-equipped to play the role 
of reformer. He did not visit his archdiocese of York until 1530, 
16 years after his appointment as archbishop. He was a blatant 
pluralist who exceeded English precedent by holding, successively, 
the sees of Bath and Wells, Durham, and Winchester in com- 
mendam with his archbishopric, as well as the abbacy of St. Albans 
(the richest religious house in England), He was greedy for 
money and unchaste; he lavished many preferments upon his il- 
legitimate son, Thomas Winter; and he often used his legatine 
authority to fleece and oppress his fellow bishops, especially War- 
ham, whose see of Canterbury he probably coveted. But he did 
at least propose some monastic reform (as well as suppressing 
about 29 religious houses, mainly to provide revenue for the col- 
lege which he founded at Oxford) ; his appointment of heads of re- 
ligious houses showed discrimination; and by the time he fell he 
had gone far with plans for redrawing the ecclesiastical map of 
England and establishing new sees, 

Wolsey has been criticized for an amateurish incompetence in 
his handling of national finances and the administration. But the 
subsidy levied in 1523 was an immense and impressive fiscal opera- 
tion, even if the so-called Amicable Grant of 1525 was not. His 
influence on the household and administrative machinery may have 
been negligible, but he indisputably left his mark on the judica- 
ture. He was a great judge. His work in the Court of Chancery 
awaits investigation and may not have been remarkable, but his 
influence on the Court of Star Chamber was probably decisive. 
Under his vigorous direction its criminal and semicriminal juris- 
diction was extended to include perjury, fraud, enclosure, and the 
enforcement of royal proclamations. Because it offered swifter 
and surer results than the regular common-law courts its volume 
of business grew rapidly from 1515 onward, Wolsey gave this 
tribunal a new place in the legal system, effectively established it 
as a genuine court, and used it energetically in the struggle to 
impose law and order on a society that was no stranger to daily 
violence. The fast increase in the number of the court’s litigants 
led him (c. 1518) to add four new committees to hear “poor men’s 
causes"—and one of the committees emerged in the 1530s as the 
Court of Requests. In 1517-18 he commissioned a national in- 
quiry into enclosures—an undertaking which was not well handled 
and achieved little, but showed a passing concern for social justice. 

Fall from Power.—A ter enjoying exceptional sway for nearly 
14 years, Wolsey crashed dramatically in 1529, He fell because 
he had been unable to secure for Henry VIII his "divorce" from 
eanont aene because his grandiose plan to take over the 

dminis on of the church in 1527 had failed, and because by 
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August 1529 his foreign policy had so miscarried that En 
was virtually isolated. But it was not simply because he fale 
demanding master that he succumbed, There had long been 
party of malcontents eager to topple this arrogant, base-bom A 
clesiastic who lorded it over men of noble blood, thrust the [2 
of the realm, such as the duke of Norfolk, into the Shade ang 
dared to send a duke of Buckingham to his doom (1521), Ug 
as their tool Anne Boleyn, Henry's future second queen, the dukes 
of Norfolk (her uncle) and Suffolk, and men such as her father, 
Thomas Boleyn (later earl of Wiltshire and Ormonde), gather] 
for the kill. Powerful as Wolsey's position was, it had never been | 
impregnable, not least because he perforce had to spend a god 
deal of his time away from a suggestible, volatile king (eg, dar 
ing the legal terms and when Henry was on progress), By mid. 
1527, when Wolsey was in France, enemies at court had begun ty 
whisper that he had not given his full enthusiasm for the divorce 
and sought only his own advancement. He promptly sped home 
ward and seems to have retrieved the situation. But his forluns 
were waning by the end of 1528 and, after the legatine court over 
which he and Cardinal Campeggio presided had failed to cut the 
royal matrimonial knot (July 1529), he sank fast. On Oct. 9s 
Wolsey was attending the first day of the new legal term, the at 
torney general filed a praemunire indictment against him in the 
Court of King's Bench. Nine days later he surrendered the grat 
seal, The full penalties of the law were not imposed upon him, 
however, and he was merely stripped of office and of all his pre 
ferments except York. Henry had not yet decided to destroy lis 
minister utterly; and the cardinal still hoped to be able to recover 
his position—to which end he was soon in dangerous correspon- 
dence with the French, with the imperial ambassador, and with 
Rome. He remained near London until April 1530 when, presi 
by the council, he traveled north at last to visit his archbishoptt 
and province. His intention to be enthroned at York on Nov. 1 
and his summoning of the northern convocation to meet him thet 
seem to have alarmed the king, who had become aware that t 
was corresponding with foreign powers. On Nov. 4 he was th 
rested, He was now a humbler man, who wore a hair shirt and 
regretted much of his past. He was also seriously ill. On Nov. 1h, 
1530, while on his way south to face the king, he died at Leicester | 
Abbey, where he was buried. | 
Place in English History.—Wolsey was almost the last gl 
ecclesiastic to bestride English political life and the last lord dur 
cellor to dominate affairs of state, If many of his sins were sar 
let, Cavendish (his gentleman usher, and biographer) had affect 
for him and has portrayed him as something more than the n 
bearing, corpulent, self-seeking churchman. Opponents and ri i 
found him a ruthless autocrat, but he was generous to his d 
During his years of power he burned no heretics, preíen eg 
rebuke and reason rather than to destroy. In many ways n 
a humane man who was probably a good deal more influence 
the “new learning" and the values of Erasmian humanism 
was his master. He gave the grammar school which he foun ed 
in his native Ipswich notably enlightened statutes; he i 
much care on his college at Oxford, Cardinal's co 
Christ Church), and sent to Italy for its teachers of Gree sp 
built splendidly, and in the medallions which adorn the pu 1 
of his masterpiece, Hampton Court, left behind the first en 
of Renaissance decoration of English architecture. ari) 
Posterity has often accused him (as did some contempo i 
of being the author of the royal divorce. But there is amp; 
dence that, far from encouraging Henry in this matter, he t 
dissuade him and certainly never wanted him to marty jid 
Boleyn. A. F. Pollard declared that Wolsey damned in js 
eyes both the clerical estate and the papacy. But this is PA iil 
to exaggerate popular hostility toward him and to forge jy it 
though he may have done much to intensify an already eet 
grained anti€lericalism and failed to carry through any fe nij 
reform of the church in England, for many anticlericals m 
have been the least of their grievances. Nor is it true z 
left the English clergy cowed and the hierarchy easy ral 
Henry. The authority he wielded in church and stat" 
Practice and theory, a long way from the royal supremae 
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o evidence either that Henry learned a lesson from him, 
,that there was a lesson to be learned. Wolsey wasted 
huge powers, squandered energy on ephemeral diplomacy, stalked 
grandiose designs on the Continent and, unwittingly, trained the 
me who were to be the leading agents of the royal supremacy. 
But some of the yet graver charges brought against him should be 
treated with caution. 

BisniocnAPHY —George Cavendish, Life and Death of Cardinal 
Wolsey, the best modern edition of which is in Two Early Tudor 
Lives, ed. by R. S. Sylvester and D. P. Harding (1962). Two recent 
ditions of A. F. Polla l's Wolsey (first published in 1929) are avail- 
able: one ed. by G. R. Elton (1965), the other by A. G. Dickens (1966) ; 
both have useful introductions assessing Pollard's work. See also D. S. 
Chambers, “Cardinal Wolsey and the Papal Tiara," Bulletin of the 
Institute of Historical Research, vol. 38 (1965); G. Mattingly, *An 
Early Nonaggression Pact," Journal of Modern History, E i oes 

(J. J. Se. 

WOLVERHAMPTON, a municipal and county borough, 

Staffordshire, Eng., 13 mi. NW of Birmingham by road. Pop. 
(1961) 150,825. It stands on a hill at the northwestern edge of 
the group of great manufacturing towns extending to Birmingham, 
hut there are residential suburbs to the west, where the country is 
well wooded. Originally an agricultural town, with the develop- 
ment of the South Staffordshire coal and ironstone deposits it 
mpidy became known for its metal manufactures. There are 
enormous iron and steel foundries and the town manufactures a 
wide range of goods, including railway cars and road vehicles, 
* Jocks, tools, bicycles, enamel and galvanized ware, rubber tires, 
chemicals, paints, and varnishes, The Church of St. Peter, dedi- 
cated in 994 and several times rebuilt, is a fine cruciform building 
with some 13th-century work. A grammar school, founded in 
1512-15 by Sir Stephen Jermyns, occupies modern buildings 
1875), There are a bluecoat school (1710), a college of art, and 
atechnical college. 
The town of Wolverhampton (Handone, Wolvernehamptone, 
Wollernehampton) grew up round the Church of St. Mary, prob- 
ably founded in 996 by Wulfruna, who endowed it with extensive 
lands, which are enumerated in Domesday. In 1204 John granted 
the manor of Wolverhampton to the Church, and at the Reforma- 
tion it was held by the dean of the collegiate body; in 1553 Ed- 
ward VI granted the college and manor to Dudley, duke of North- 
Wnberland, but Mary refounded the college and restored its 
toperty. Henry III (1258) granted the Wednesday market, 
Which is still held, and a fair for eight days, beginning on June 29. 
The borough, incorporated in 1848, became a county borough in 
1888. It sends two members to Parliament. The borough's 
undaries were extended in 1927, 1933, and again in 1966 with 
the incorporation of part of Willenhall Urban District. 

WOLVERINE (Gulo luscus), a carnivorous mammal of the 
Weasel family (Mustelidae). j 


there is n 
ot, indeed 


Also called glutton, carcajou, and 
Skunk bear, it resembles a small, squat, and broad bear about 
three feet long, excluding the bushy eight-inch tail. The legs 
are short, somewhat bowed; the 
Semiretractile claws, long and 
sharp. The coarse, shaggy, long- 
"m coat is blackish brown 
n * light brown stripe extend- 
a Tom each side of the neck 
tal jo body to the base of the 
E t possesses anal glands that 
Wolves a Vile-smelling fluid. 
Bs unes live in the cold north- 
es especially in tim- 
Shige iae in North America its 
"ud as been reduced and ex- 4 
Th as far south as the northern part of the United States. 

E Wolverine is noted for its bad disposition, strength, cunning, 
alin Ssness, and voracity. It is the bane of the trapper, rarely 
e AVE to his traps yet methodically ruining his catches. 
md = à into cabins, devours food stocks, steals portable items, 
p ers the premises untenable by its foul secretion. It is a 
Sats hunter, preying on all manner of small game and not 
Sm Fd to attack even sheep, deer, or small bears. No animal 
Pt man hunts the wolverine, Its fur, which has the unique 
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property of not matting from frost or breath at very cold tempera- 
tures, is used by the Eskimos to trim parkas. Solitary during 
most of the year, the wolverine has a short courtship in February 
or March. The one to five nearly white young are born in late 
spring and are cared for till late summer. (K. R. Kn.) 
WOMBAT, a marsupial of the family Vombatidae found in 
southern and southeastern Australia, Tasmania, and Flinders Is- 
land (north of Tasmania). Wombats are well adapted for bur- 
rowing. They have broad and flattened bodies about 24 ft. (76 
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cm.) long; short necks; large, flat heads; continuously growing 
incisor teeth (unlike any other marsupial); and vestigial tails. 
Their limbs are short and stout, and their feet have broad, naked 
soles. Each foot has five digits, and each digit except the great 
toe has a long nail. Wombats construct large burrows, usually 
lining the nest with bark, They dig with their strong forefeet, 
pushing the soil back with their hindfeet. Breeding takes place 
from April through June, and one young is produced after a short 
gestation but remains in the pouch until December. Wombats eat 
grasses, the inner bark of shrub and tree roots, and occasionally 
fungi. They are largely nocturnal and have a shuffling, bearlike 
walk. Their burrowing can cause damage to fencing and crops, 
and injury to livestock. Their flesh is prized locally, and in some 
parts of their range they verge on extinction. 

The family is divided into two groups, the naked-nosed and the 
hairy-nosed wombats. The naked-nosed group constitutes the 
genus Vombatus (or Phascolomis) and contains the Tasmanian 
wombat (V. ursinus), from Tasmania and Flinders Island, and 
the common wombat (V. hirsutus), from southeast Australia; 
they have coarse, harsh, blackish-brown fur, a naked area on the 
muzzle, and short ears, The hairy-nosed group contains 
Lasiorhinus latifrons, from south Australia, and Wombatula gil- 
lespiei, from southern Queensland; these species have silky, griz- 
zled-gray fur, a hairy muzzle, and larger ears. See also MARSU- 
PIAL. (Jo. E. H.) 

WOMEN, DISEASES OF: see GYNECOLOGY. 

WOMEN, LEGAL POSITION OF. The Greek philoso- 
pher Plato asserted in the Republic that there should be complete 
equality between the sexes. The civilizations of China, India, and 
Rome and the various Renaissances of western Europe could boast 
of small groups of highly cultivated women, but only since the 
middle of the 19th century has there been any substantial progress 
toward equality. The spheres in which women have fought for 
equality are education, suffrage, property rights, equality in in- 
dustry, and the right to enter the professions and public life. (See 
also WowEN's Epucation, History oF; WOMEN’S SUFFRAGE; 
Marriiny.) The rights of wives in relation to their husbands 
are discussed in HUSBAND AND WIFE, Laws CONCERNING; Mar- 
RIAGE, Law oF; and DIVORCE. 

The status of women is as dependent on prejudice as it is on 
law. In western Europe and North America, where the idea of 
equality of the sexes first took root, a change in status preceded 
legislation and, with the important exception of suffrage, was often 
not dependent on the law. Once changes had been made, however, 
an interlocking network of laws guaranteed the new position. In 
Asia, Africa, and the Far East, countries accepting the Western 
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ideas of extensive education and industrialization often passed 
legislation that promoted a change in the status of women. — 

Britain.—In Britain, pioneering work for equality was done in 
education. In the 19th century, schools such as the North London 
Collegiate School and Cheltenham Ladies' College were estab- 
lished, aiming to give middle- and upper-class girls an education 
roughly equivalent to that of their brothers in the independent 
schools. Secondary education for girls achieved statutory recog- 
nition when the 1906 Education Act authorized the activities of 
those board schools already supplying some form of secondary 
education to both sexes. Degrees for women were not a subject 
for legislation but, once granted by the universities, the oppor- 
tunities for women to take them became thoroughly established 
through the financial and administrative provisions of the govern- 
ment and county councils. 

Attempts to enfranchise women before World War I were un- 
successful, but during the war women did responsible work in such 
a variety of fields that the Representation of the People Act, 1918, 
removed the disqualification from married women, women house- 
holders, and women university graduates. A year later the Quali- 
fication of Women Act proclaimed that “a woman shall not be 
disqualified by sex or marriage from being elected to or voting 
as a member of the Commons House of Parliament." In 1928 
all women over 21 were enfranchised. The first woman to serve 
as a member of Parliament was Viscountess Astor, who was 
elected in 1919. The first woman admitted to the Privy Council, 
in 1929, was Margaret Bondfield (minister of labour) as a holder 
of cabinet office. 

By a series of acts starting with the Married Women's Property 
Act in 1870, amended in 1882 and 1887, married women achieved 
the right to own property and to enter contracts on a par with 
spinsters, widows, and divorcees. 

Large numbers of women were employed in industry before the 
issue of equality in work was ever raised. Industrial legislation 
in the 19th and 20th centuries provided women with a measure of 
special protection. In 1847 a 10-hour day for women and chil- 
dren was introduced by law. The Mines Act of 1842 prohibited 
women from being employed underground. A group of acts begin- 
ning with the 1920 Employment of Women, Young Persons and 
Children Act is the present basis of legislation for women in in- 
dustry. During World War I women were introduced into a 
variety of new trades; for instance, by the end of 1918, 60% of 
the munition workers were women, and the trade-unions were thus 
obliged to modify their conditions pertaining to the reservation 
of certain jobs for skilled workers. During World War II indus- 
trial conscription was introduced for women, while the three 
women’s services with the armed forces and the women’s land 
army opened new categories of service. 

The invention of the typewriter (1867) brought large numbers 
of women into the commercial world; the struggle to enter the 
professions had already become serious by the 1850-60s. The 
first woman to qualify in England as a doctor was Elizabeth Gar- 
rett Anderson in 1865. In 1876 an act was passed enabling pro- 
fessional bodies to open examinations to women if they were so 
disposed. However, it did not attempt to enforce acceptance: 
it was not until 1909 that, for instance, the Royal College of Sur- 
geons and the Royal College of Physicians admitted women, 

For the greater part of the 19th century teaching was the only 
profession open to women. These women teachers were some- 
times ill-educated, and there was no established system of training 
until Queen’s College opened in London in 1848, Women were 
not admitted to degrees in London until 1878, Oxford in 1920, and 
titular degrees in Cambridge in 1923. Provincial universities in 
the main provided for women from their foundations, 

The Sex Disqualification (Removal) Act, 1919, opened to women 
many professions and also the public services; they were entitled 
to serve on juries and to become justices of the peace, king’s 
(queen’s) counsels, and even judges. The first English king’s coun- 
sels were Rose Heilbron and Helena Normanton (1949), Eliza- 
beth Lane was the first woman county court judge, the first woman 
Divorce Commissioner, and the first woman appointed as a judge 
of the High Court of Justice (1965). An important reservation 
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from this act was that of the diplomatic and consula 
Women were first admitted to government service in the oj 
century in the Post Office. In 1925 they were allowed to sit f 

entry to the administrative class of the civil service, but they e 
not able to enter the foreign service until after World War T 
In 1962 Barbara Salt was nominated the first British woman p 
bassador to Israel. t 

In general, women have always been paid less than men for 
doing the same work. In 1955, after a royal commission had te. 
ported, the government introduced a plan for equal pay in the civil 
services. However, national insurance, pension, and national a. 
sistance plans still discriminate against women. 

By the Naturalization Act of 1870 a British woman marrying a 
man of another nationality had to give up her nationality; in 194 
this was reversed. (See NATURALIZATION Laws.) 

Elizabeth II, like the four reigning queens before her, has a com- 
mon-law and a statutory right to rule; the right of a boy to accede 
to the throne before his elder sister is, however, not questioned, 
Though certain women peers had been called to the king's counil 
in the Middle Ages, peeresses may not sit in the House of Lord 
of their own right. Lady Rhondda petitioned the Committee of 
Privilege in 1922 for a “seat, voice and place," but her claim was 
disallowed. However, under the Life Peerage Act, 1958, life 
peeresses are created and may sit, four having done so in that year, 

Women cannot be ordained to the ministry of the Church of 
England, and legislation would be required to alter this position 
The ministry of the Roman Catholic Church is closed to them by 
canon rather than statute law, and laws are similarly absent on the 
ministry of the nonconformist churches, in some of which a cer 
tain number of women can find their vocations. 

New Zealand, Australia, and Canada.— The countries o 
the Commonwealth have followed a pattern similar to that of 
Britain. In New Zealand women gained a vote as early as 189) 
and in all states of Australia by 1908. Australia and Canada wett 
the first countries to have women magistrates as early as 19 
and 1916. The first women king’s counsels of the Commonwealth 
were Canadians, under George V. 

United States.—While it was education that pried open tit 
door of political emancipation for women in the United Kingdom, 
in the United States it was social economy. At the end of the 
19th century the sudden and enormous increase of population 
meant fundamental changes in the industrial and social struct 
of the country and a migration to the towns. 

The United States was the first to admit women into any af w 
professions, and in all states there has been legislation permitting 
women to engage in civil professions and occupations. hn 
Britain, the teaching profession was the first to include w 
after the success of private experiments, state institutions i 
opened to them in 1839. This was connected with a gradual no 
to establish secondary education for girls which became free 
universal by about 1870. In the 1890s it was estimatet 
roughly 10% of women teachers were high school graduates. - 
diana was the first state, in 1907, to require teachers to b? 
school graduates for a licence, srl 

The first woman to qualify as a doctor was Elizabeth pi 1s 
at Geneva, N.Y., in 1849. In 1850 the Female (now Wont 
Medical College of Pennsylvania, Philadelphia, was income 
and by 1890 there were three schools offering medical training 
women only, while three older foundations had opened thet ™ 
to women. Between 1820-90 all states admitted women Wes 
bar. Married women gained the right to own property and to 
tract as though they were single as early as 1848. 

In 1874 legislation was passed in Massachusetts, 
Portant manufacturing state, limiting the number of hour 
by women. In the 1880s and 1890s other states followed, " tro | 
only three made the law enforceable. Equal-pay laws We" Ris | 
duced in about 20 states. A striking feature of the CV im 
Act, 1964, was the “Equal Employment Opportunity, "ig 
(Title VII), which prohibited discrimination on the bas! "T 
with regard to hiring, firing, pay, or terms or conditions 
ployment. 

Complete emancipation for women was achieved by 


T Service, 


the 1% 
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Amendment to the Constitution in 1920, which provided that “The 
right of the citizens of the United States to vote shall not be denied 
or abridged by the United States or by any State on account of 
gr" Likewise, any woman who qualifies may be elected to the 
national government or for appointment in either the executive 
or legislative branch. The first. woman to have a cabinet seat 
(labour) was Frances Perkins of New York in 1933. Clare 
Boothe Luce was U.S. ambassador to Italy, 1953-56, while in 1962 
Mrs, Katie Louchheim was appointed deputy assistant secretary 
of state for public affairs. Women are eligible for appointment 
tothe judiciary and even the presidency, and have been appointed 
to the U.S. Court of Appeal, to the UN Commission on Human 
Rights, and have been elected to both the Senate and the House 
of Representatives and the state legislatures. One-third of all the 
foreign service personnel were women. The last substantial limi- 
tation on the right of women to hold office was removed in 1942 
when’ Oklahoma ceased to bar women from office as governor, 
lieutenant governor, or attorney general. 

France.—In France, where there were four women regents be- 
tween the 13th and 17th centuries, women such as Mme Pauline 
Roland have achieved a degree of political power through personal 
influence. During the Revolution a measure of equality was 
granted to women a century before any other country was pre- 
pared seriously to consider it. With the rise to power of Napo- 
leon, who did not believe in this equality, and his subsequent 
defeat and exile, many of these reforms were lost, but the ideas 
continued to circulate and provided inspiration to both British 
and American advocators of female equality. The first legislation 
on female education was passed in 1791, though lycées for girls 
throughout the country were not established until 1880. They 
were followed by teacher training colleges. 
he first woman doctor licensed was Mme Madeleine Brès in 
1875. In 1900 Mllé Jeanne Chauvin succeeded in getting called 
lo the bar, and from this time all the professions have been open 
to women. Mme Marie Curie, the first woman to gain a Nobel 
prize, became a professor at Paris University in 1906. 

n 1892 the first labour law regulating the working conditions of 

Women was passed, limiting working hours to 60 a week and 12 a 

dy. Eighteen years later this was reduced to 11 hours a day, and 
hight work was forbidden. The trade-unions did not recognize the 
tight of women to work until 1935. Women were admitted as 

government clerks in 1919. 

Between World Wars I and II the husband still had the right to 
refuse assent to the wife's choice of profession. In 1938 married 
Women obtained separate judicial rights. The reform of the law 
of nationality in 1927 allowed French women to keep their own 
mtionality on marriage to a foreigner. 

The progress of women in obtaining political rights was less 
Swift than theirentry into the professions. The Chamber of Dep- 
Vies voted in 1919 in favour of the enfranchisement of women but 
the bill was defeated in the Senate. In 1944 the returning govern- 
"ent enfranchised women and made them eligible to all repre- 
Sentative assemblies; in the 1946 election 39 women gained seats 
is the National Assembly. Between 1948-49 women gained entry 

0 all judicial offices, In 1946 they were the first to achieve statu- 
ory equal pay for equal work. 

i estern Europe.—After World War II, many countries en- 
Ra legislation enfranchising women: these included Greece, 
aly, and France. In Germany women were enfranchised by the 

ia Constitution of 1919, though retrogressive steps were 

ea under the Nazi regime. In Norway, where the crown de- 

bs sin the male line only, women were enfranchised in 1913, 

inh law which came into force in 1938 opened all branches of 
nnt service, including the state church, to women. In 

VN Where two queens have reigned since the 16th century, 

bon gained the vote in 1923 when they were admitted to every 

ment of public employment (except military). In 1958, Parlia- 

Slate Mis convocation decided to admit women to ordination in the 

REN urch; three were subsequently ordained. In Denmark a 

Nonus may succeed to the throne in default of male heirs. Danish 

t "i were enfranchised in 1915, and Denmark was the first 

ntry to appoint a woman cabinet minister, Nina Bang, as min- 
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ister of education, 1924-26. In Switzerland women have ob- 
tained the right to vote in communal affairs in three cantons, but 
a (male) referendum in 1959 rejected women's suffrage by a two- 
thirds majority. In Spain and Italy diplomacy is reserved for 
men. However, the Treaty of Rome, 1957, which created the 
European Common Market, laid down complete equality for men 
and women. 

Eastern Europe.—Here the high illiteracy rate that continued 
after World War I, e.g., in Rumania, Bulgaria, and the Magyar 
area of Czechoslovakia, hampered progress toward equality. In 
the U.S.S.R. after the revolution, education was declared free and 
compulsory, though progress was slow, particularly in agricultural 
communities. It was stipulated in the 1936 constitution that no 
legislation or agreement should deviate from the principle of 
women's equality with men. Over 15% of the Supreme Soviet 
are women, as compared with 3% and 2% in the representative 
assemblies of Britain and the United States. The first woman 
to be accredited minister to a foreign country was Aleksandra 
Kollontay in 1923, while in 1956 Ekaterina Furtseva was the first 
woman to reach the Presidium. The U.S.S.R. had the first woman 
cosmonaut, Valentina Tereshkova, in 1963. The redrafted con- 
stitutions of other eastern European countries after World War II 
followed the Soviet example. Bulgaria and Hungary made consti- 
tutional and legal provisions for equal pay. Poland carried the 
principle of equality to the point of introducing six months' con- 
scription for women in 1950. Rumania had a woman foreign min- 
ister, Mme Ana Pauker, from 1948 to 1952. 

Middle East.—In the Arab states, the status of women is high- 
est in Lebanon, Syria, and the United Arab Republic (Egypt) 
where they are enfranchised, though in Syria only those who have 
passed the primary school examination may vote. In the U.A.R. 
university education has been open to women since 1929. In Iran 
a law was passed in 1935 declaring that women should go unveiled 
and in Afghanistan in 1959. In Israel the Women's Equal Rights 
Law was passed in 1951, within three years of the setting up of the 
state. The Law of National Service required two years of service 
from women, partly in agricultural and partly in military work. 
In Turkey, where the influence of Islam had declined, women were 
enfranchised in 1934. The Muslim woman, whether married or 
single, has very considerable property rights. 

India.—In the past women have held public offices in southern 
and central India. From its inception in the 19th century the 
Indian National Congress has included women, and in 1917 it 
elected a woman president, Annie Besant (g.v.). A few women 
with the necessary property qualifications were entitled to vote 
for the state legislative assembly by the 1920s, the first to be 
nominated being Mrs. Mutha Lakshimi Reddi. The Government 
of India Act, 1935, extended the franchise, and the constitution of 
1949 granted adult franchise and stated that “the state shall not 
discriminate against any citizens on grounds only of religion, race, 
sex, place of birth or any of them.” So important is the presence 
of women felt to be in the provincial assemblies that a definite 
proportion of seats is reserved for them. 

The British administration in the 19th century, encouraged by 
reformers such as the Raja Ram Mohan Roy, introduced a number 
of reforms which benefited women, such as the suppression of sut- 
tee (q.v.). Wives had always been free to administer their own 
stridhana, as distinct from community property, and the Hindu 
Women's Rights to Property Act, 1937, strengthened their posi- 
ton. In 1946 a legislative attempt was made to reduce the bar- 
riers to intercaste marriage. 

The Legal Practitioners (Women) Act, 1923, ruled against dis- 
crimination in respect of employment or office under the state in 
one particular sphere. The Government of India Act, 1935, ad- 
mitted women to civil posts under the crown. However, at inde- 
pendence it was reckoned that only 55 per 1,000 women were liter- 
ate and that it would take 40 years to achieve mass literacy. In 
the early 1960s there were 30 women judges.and 22 female mem- 
bers of the people's representative council. Mrs. V. L. Pandit was 
successively Indian ambassador to the U.S.S.R. and to the U.S. and 
concurrently high commissioner to Britain and ambassador to 
Spain. In 1953-54 she was president of the United Nations Gen- 
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eral Assembly. Mrs. Indira Gandhi became prime minister of 
India in 1966. 

South Asia.—The position of Hindu, Muslim, and Chinese 
women has not been high, though in Burma, Thailand, and Malaya 
women have had much greater freedom than in, for instance, 
India, the Middle East, China, or Japan. Within the same reli- 
gion there is a variety of practices; for example, Buddhist women 
in Burma have a superior lot to those in Thailand. However, 
ownership by women of their separate property and complete 
rights over it is characteristic of the laws of south Asia. In the 
20th century nationalist movements have often given prominence 
to the emancipation of women and have derived much strength 
from women’s support. 

In Pakistan the emancipation of women has had to combat 
traditional Muslim practice. However, women have been legally 
able to reach the highest offices since the 1949 constitution, and 
in the early 1960s there was a Pakistan woman ambassador to 
Italy, In 1960 Ceylon became the first country to have a woman 
prime minister, Mrs. S. Bandaranaike, whose served until 1965. 

In Burma, Buddhist family law approached equality between 
the sexes (marriage and divorce were by consent), but the intro- 
duction of the impersonal type of British law resulted in a loss 
of status for women. Independence has revived this status. Fe- 
male enfranchisement was achieved in 1935, though no women 
were elected to Parliament before World War II; on independence 
in 1947 half a dozen women were elected. In the 1950s Burma 
sent a woman representative to the UN General Assembly. 

Thailand has a history similar to that of Burma, though Western 
ideas have penetrated more slowly. In 1932 the coup d’état which 
overthrew absolute monarchy enfranchised men and women alike 
and opened public life to women. From that time forward women 
acquired an interest in local affairs, though this was not extended 
to national politics and there was no woman in the legislative as- 
sembly until 1949. 

In Malaya, Muslim women played little part in public life, 
though Chinese women had more freedom. In Indonesia, women 
held more posts than in Asian states, where female suffrage was 
older. There was, however, a gulf between national and local 
affairs: in the latter they had little influence. " 

China.—The introduction of Western ideals in China in the 
early part of the 20th century brought about some far-reaching 
changes, such as the increase of educational facilities, while rapid 
industrialization contributed to the loosening of family ties. The 
People's Republic was notable for its vigorous attack on the in- 
ferior status of women, and an important factor contributing to 
the success of the Communist revolution was the emancipation of 
women, 

Japan.—The introduction of industries such as textile manu- 
facturing, which in 1900 employed 5095 more women than men, 
contributed to the dislocation of the rural population and the 
weakening of family bonds upon women. By 1910 a few uni- 
versities admitted women. There were women teachers by 1875 
and doctors and nurses by 1885. After 1900 women began to 
enter banks and nonofficial firms. A labour act in effect in 1916 
laid down conditions of work for women and children. The con- 
stitution of 1947 provides for full suffrage, equality of the sexes, 
equal pay for equal work, the right of women to work, etc. Edu- 
cational reform was part of the regrowth program, while the new 
Labour Standards Act made provisions to protect women and to 
encourage working wives; e.g., menstruation holidays, leave be- 
fore and after childbirth, and free hours during the working day 
for child nursing. 

Latin America.—All the states of Latin America have uni- 
versal suffrage, though more than 40% of the women are illiterate, 
despite compulsory education. The casting of the vote for women 
is optional, but state service and all the learned professions are 
open to them without discrimination in law. 

Africa.—In Africa women were slowly achieving emancipation 
(often at the same date as men) by the 1960s; e.g., Liberia in 
1947, the Yoruba of Nigeria in 1954, Uganda in 1958. The women 
of, for instance, the Sudan or the African women (like the African 
men) of South Africa still have no vote. It was found that women 
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could be active on a national level even when they had nod. | 
ence in local affairs; e.g., in Uganda. Within the same Nel 
different tribes reacted differently to the challenge of the me 
pation of women; for instance, in Nigeria the Ibo and the Yorba 
women showed themselves in favour of it, while the Muslim Hausa 
women remained indifferent. In the public services, eg. in 
Tanzania and the former French territories of West Africa, the 
principle of equal pay for equal work has been accepted, but ing 
continent where tribal influence was still strong the raising of 
women’s status depended on the gradual education of women to 
accept their responsibilities and of their families to accept thet 
new position. 

Work of the United Nations.—International conferences be. 
fore World War I did not attempt to deal with the full legal pog. 
tion of women, but conventions between 1902 and 1910 dealt with 
problems affecting women, such as laws concerning marriage and 
the suppression of traffic in women and children. The League of 
Nations in 1935 commissioned a report on aspects of the status of 
women, but the outbreak of World War II interrupted further 
work. 

The Charter of the United Nations dedicated that organization 
to “promoting and encouraging respect for human rights and for 
fundamental freedoms for all without distinction as to race, str, 
language or religion,” while the preamble to the Charter spoke of 
“the equal rights of men and women,” Originally established as 
a subsidiary of the Commission on Human Rights, the UN Com 
mission on the Status of Women was set up in 1946 as a permanent 
body of the Economic and Social Council. 

In 1945, when the UN was founded, only half of the 51 member 
had extended the franchise to women and the commission at first 
concentrated on political rights, which were regarded as the most 
fundamental. Changes were affected by resolutions of the General 
Assembly and by international legislation binding on the sign 
tories. The Convention on the Political Rights of Women, stating 
that “women shall be entitled to hold public office and to exercis 
all public functions, established by national law, on equal tems 
with men, without any discrimination" was adopted by the Gen: 
eral Assembly in 1952, Women have no vote and are not eligible 
for election in less than 10% of the member states. | 

At its first session in 1947 the commission took as one of its 
main aims "full equality of all civil rights," listing rights per 
taining to marriage, guardianship, nationality, legal capacity i! 
domicile, and opposed the subordinate status of the mam 
woman in the family. Individual sessions were devoted to differ: 
ent aspects of the problem; e.g., the 8th to matrimonial property 
and the right of married women to engage in independent work} 
the 9th to control over children. The 1961 session drafted recat 
mendations on marriage contracts. The 1956-57 session of üt 
UN General Assembly approved women's retaining their nat 
ity on marriage. h 

In 1948 the Economic and Social Council adopted a resolutio 
requesting members of the UN “to grant women equal education 
rights with men and to ensure that they are afforded genuine 
cational opportunities.” The attention of governments was af 
directed to occupational training for women and the full p 
part-time female labour. The principle of equal pay for ie 
work was embodied in the UN Charter, and about 35 cou” a 
have ratified the International Labour Organization's 1951 Ww 
tion, on Equal Remuneration for Men and Women M 
Work of Equal Value. See also references under “Women, 
Position of" in the Index. seat 
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WOMEN’S EDUCATION, HISTORY OF. Prior to the 
middle of the 19th century the civilizations of the world made 
little provision for formal education for women and girls, and op- 
portunities for them to engage in serious study were rare. The 
years since that time have seen a revolution in the status and edu- 
tation of women, and a reversal of ancient judgments of women’s 
roles and aptitudes, This article is concerned with the background 
of that revolution, the changes that brought it about, and the 
direction it has taken. For the history of public education at the 
elementary and secondary level, for girls as well as boys, see Epu- 
cation, History or. (See also COEDUCATION.) 

Background.— Traditionally, except in matriarchal societies, 
woman’s sphere of activity was severely restricted and her status 
was one of complete dependence upon man, 

Hebraic-Christian ethics elevated the moral position of woman. 
The Renaissance gave upper-class women Greek and Latin classics. 
The Reformation stressed reading the Bible in the vernacular, and 
joined with rising nationalism to prepare the way for universal 
basic education, The technological revolution displaced age-old 
domestic crafts with factory production, took women outside their 
four walls and gave them cash instead of “keep.” A rising middle 
dass, growing affluent through commerce and industry, gave 
daughters an education of cultural and social accomplishments, 
and occasionally something more substantial. 

In the 19th century, seminary, college, and university provided 
pragmatic proof that girls, like boys, could master the known and 
explore the unknown. New sciences, notably biology, psychology, 
anthropology, and a naturalistic philosophy of education, shed 
fresh light on likenesses and differences of male and female, but 
fiered no confirmation of the alleged inferiority of women. Po- 
litical liberalism, resting on a naturalistic premise, opened the way 
to participation in government. World wars and ensuing revolu- 
tions augumented changes already in progress, broadened the 
Scope, and accelerated the tempo. 

Early Cultures.—The early civilizations of the great river val- 
leys of the east and those of the Mediterranean exhibit a differ- 
entiation of roles of men and women; but, although women of the 
ower orders laboured as had their primitive sisters, wealth and 
^ i Structures and functions facilitated a degree of seclusion and 
Ubjection of upper-class women which generally left them with- 
out Significant labour or public function. Such women had little 
eels save that befitting their narrowed sphere; being un- 
ERN they seemed to have inferior minds. When man began to 
tit he explained the inferiority of woman: “A woman 
it out ability is normal,” said the Chinese. Hindus considered 

elity, violence, deceit, envy, extreme avarice, a total want of 
ui SEN with impurity” the natural faults of woman. Aris- 
Eu virtue in obeying, being less d less 
ione S weaker, more impulsive than men. ere were ex- 
th S few educated women in China, India, Greece, Rome; 

T an Chao (Lady Ts'ao), Sappho, Aspasia, Cornelia. In 
Philos too, views differed. Plato thought some women could be 
"Leti ; he admitted a few to his academy. Musonius and 
ing à believed women talented, even for philosophy. But learn- 

pened no office or respected profession to women. 

Pott Cla) (T. Wy.) 

lassical and Medieval.—The necessity of observing 

w in all aspects of Jewish life had naturally always entailed 
Rr action of Jewish girls in their religion. This instruction 
Y took place in the home, and girls did not usually attend 


the in. 


627 


the rabbinical schools. There were exceptions, notably Beruriah, 
wife of Meir (2nd century A.D.), whose opinions are mentioned in 
the Talmud. 

Similarly, Christian girls needed to be taught their religion. 
St. Jerome described in detail a plan for the bringing up of a girl 
for a religious life in her (senatorial) home from infancy by her 
family and a teacher; the chief subjects were Greek, Latin, good 
behaviour, and the study of the Scriptures (leaving the risky Song 
of Songs till the last) and reliable Church Fathers. More ad- 
vanced private study was possible at home or in a convent, but 
public study, religious or secular, seems to have been for men 
alone (Hypatia [g.v.] was not only eccentric but a pagan). This 
state of affairs continued in the Byzantine Empire; although Anna 
Comnena (1083-after 1148) received a full education in classical 
subjects, she does not say that she ever went to school, and was 
probably educated privately. 

In the West, the disappearance of an educated upper class left 
the monasteries and nunneries for a time the sole sources of edu- 
cation. Nuns, like monks, had to be at least literate to say their 
offices, and it was soon necessary to be bilingual in Latin and the 
vernacular. Abbesses like Hilda of Whitby (614-680) or nuns 
like Hrosvitha of Gandersheim (c. 935-1000) had considerable 
sacred and secular learning, but toward the end of the Middle 
Ages the standard of nuns' education fell; in England they often 
knew no Latin, sometimes not even French. 

Besides teaching their own novices, many convents, despite re- 
peated prohibitions, accepted other children, girls and small boys, 
as paid boarders and gave them at least an elementary education. 
Poorer girls might be taught reading and simple prayers by a local 
priest or anchoress, There is no proof that girls attended the 
early English grammar schools, but by the 14th century there is 
evidence for girls’ schools of some kind in certain European cities, 
sometimes with lay female teachers. The medieval universities 
were not for women, though an exceptional girl might be tutored 
privately in university subjects, as Heloise was by Abelard. 

In the later Middle Ages the culture of the various courts pre- 
supposes literate if not learned lay women. Dante reckoned most 
women (like many laymen) to know little Latin, though upper- 
class women were educated enough to appreciate sophisticated 
vernacular poetry. 

Pre-Islamic Arabia was not a society in which literacy and cul- 
ture were synonymous; most of Mohammed's wives could not 
write and some could not read, but women could play a part in 
the transmission of religious tradition. The seclusion of Muslim 
women made public education difficult, and they did not usually 
attend the mosque schools (exceptions are known). Women writ- 
ers were often either princesses (e.g., Gulbadan and Jahanara in 
Mogul India) or slave girls trained in music and poetry. 

The writings of Murasaki Shikibu, Sei Shónagon, and others 
prove that noblewomen shared fully in the high court culture of 
Heian Japan in the 10th-11th century (see JAPANESE LITERA- 
ture). Although they did not usually learn Chinese, court ladies 
were expected to have a knowledge of literature, history, and reli- 
gion equal to men’s. 

The Classical Revival.—The revival of classical learning in 
Europe saw several female patrons and scholars outside the 
universities and even inside (a female professor is known in 
15th-century Spain). These women were all from royal or 
wealthy families and educated privately, for the new learning was 
the privilege of the leisured classes. At a lower intellectual 
level, the practice of boarding out the daughters of noble and 
middle-class families to noble families became common in England 
in the 15th century; there they would be not so much educated 
as “finished” in the social accomplishments necessary for a good 
matriage. 

The Reformation altered general education in Protestant Eu- 
rope not only by the closing of monasteries and convents, but 
also by the impetus it gave, notably in Germany, to universal pri- 
mary education in town or state schools. Luther recommended 
these for both boys and (“for at least an hour a day”) girls, so 
that they might learn to read and be instructed in religion. Co- 
menius recommended universal coeducation, and Duke Ernest of 
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Saxe-Gotha (d. 1675) established universal state elementary edu- 
cation for a while in his small German state. 

In Catholic Europe there was and remains a mistrust of co- 
education, but a major step was taken when in 1535 Angela Merici 
founded the Ursulines, the first of the new teaching orders of 
women. This gave new life to the convent as a source of educa- 
tion for girls, though families who could afford private tutors 
educated their girls at home. There are occasional records of 
women at European universities; Maria Gaetana Agnesi (g.v.) 
was an honorary lecturer at Bologna. The ill-founded pretensions 
to learning of some 17th-century Frenchwomen were satirized by 
Moliére in Les Femmes savantes, set in the bourgeoisie but reflect- 
ing the court of Louis XIV. 

Educational theorists of this period seldom took Plato's view 
of higher education for women. Juan Luis Vives in his De institu- 
tione Feminae Christianae (1524) favoured combining classical 
learning with training in housewifery and religion to fit a girl for 
her future as a wife and mother. The education of Sophie in 
Rousseau's Emile (1762) is more moral than intellectual, and is 
intended to produce a good wife rather than an educated person; 
Émile will impart much further information to Sophie, but she will 
forget most of it. The 18th century also saw an isolated Chinese 
argument for the necessity of educating girls (Lan Luchou; 
1738). 

E na in England.—In England in the first half of 
the 19th century, at the primary level there were local day schools, 
often church or charitable foundations, and regarded as only for 
the lower classes. Thousands of families kept a governess, but 
she was ill-paid and often only slightly educated herself. There 
were also many private “academies for young girls" where girls 
learned accomplishments like singing, drawing, and deportment, 
and received a general education; the report of the Schools En- 
quiry Commission, which investigated secondary education in 
1864-67, contains startling evidence of how sketchy and inac- 
curate this education often was. There were no schools equivalent 
to the boys' public schools, and as women did not take public ex- 
aminations there was no objective test of a school's or a girl's 
achievement. An individual woman, like the scientist Mary 
Somerville (1780-1872), might become a scholar, but it would be 
by her own or her family's efforts; for the mass of daughters of a 
middle class swollen by the Industrial Revolution there was little 
satisfactory provision. 

The first need was the proper training of women teachers. Lec- 
tures were started at Queen's College, Harley Street (founded 
1848), and Bedford College for Women (founded 1849 and now 
part of London University), Then North London Collegiate 
School for Girls (1850) and Cheltenham Ladies College (1854) 
were founded to give upper-middle-class girls the equivalent of 
boys' public schools: the Girls Public Day Schools Trust, founded 
1872, was responsible for the foundation of several schools in 
England with a high academic reputation. 

Oxford and Cambridge opened their junior examinations to 
girls in 1870, and women began to attend special lectures at Ox- 
ford in 1873, but there was no opportunity for tuition or examina- 
tion, nor residential accommodation for women. Girton College 
(1869) and Newnham (1871) prepared young women for Cam- 
bridge examinations, and five societies of women students (later 
women’s colleges) were founded at Oxford between 1879 and 1893, 
Medical studies, already possible for women at some European 
and U.S. universities, were furthered by the foundation of the 
London School of Medicine for Women (1874; later the Royal 
Free Hospital). An Act of 1875 enabled universities to admit 
women to membership and degrees if they chose; the first was 
London (1878). Scottish universities were similarly enabled in 
1892, and most did so immediately (Edinburgh postponed medical 
degrees to 1916). Durham admitted women in 1895, Manchester 
in 1899. Other British universities admitted women from their 
foundation, but Oxford women achieved membership and degrees 
only in 1920, Cambridge women in 1948, Teacher-training colleges 
also began to be founded in the late 10th century (LHr;X ; 

France and Germany.—In France the education of girls 
lagged behind that of boys, as in England. Louis XIV founded 


Saint-Cyr (1686) for daughters of nobles. Mme de Mainten 
Francois Fénelon, Alfred Nettement, and Mme Albertine Nett 
de Saussure represent trends of French thought on girls’ e tia 
tion. Napoleon, wanting "women who believe , , . not od 
who reason," provided at Écouen (1807) education of OU. 
and sisters of Legion of Honor men and at Saint-Denis (1809) in 
daughters of higher officers. Convents held a prominent place 
French girls’ education. A commission (1844) investigated pri- 
vate girls’ schools, but with slight effect. Jules Simon judged 
girls’ education “futile and incomplete.” Following Victor Dunys 
suggestion (1867), an Association for Girls’ Secondary Courses was 
formed. By 1887 there were 69 courses. A law, passed in 134) 
despite clerical opposition, provided secondary schools for git 
The first lycée opened at Montpellier in 1881. The Higher Ny. 
mal School at Sévres (1881) prepared women to teach in second. 
ary schools. The Collége de Sévigné, Paris, opened university 
work to women in 1880. | 

In Germany, following Luther, Hamburg (1526) and Brunswick 
(1528, 1534) provided elementary schools for girls. Ursulines and 
Hieronymians were active in Catholic localities. The late 18th 
century saw the opening of secondary schools, Elizabeth Schoj 
at Berlin (1748), Frankfurt am Main (1749), a Tochterschuk 
(young ladies’ school) at Breslau (1767) and at Dessau (1786), 
Following a reform movement (1865), an official rescript (1894) 
established a curriculum for höhere Müdchenschulen (high schol 
for girls). Private efforts at Berlin and Karlsruhe prepared rit 
for the Abitur (school-leaving examination) in 1893; Leipzig fol 
lowed in 1894, Victoria Lyceum and Humboldt Academy as 
prepared women for entrance examinations to universities, 

The United States.—Though colonial New England generally 
excluded girls from town schools, their entrance being considered 
"improper and inconsistent," dame schools received them anda 
few towns specifically admitted girls. The 18th century sw! 
change. Boston provided for both sexes in 1789. In the centil 
colonies churches generally gave elementary education to bh 
sexes, Latin grammar schools, being preparatory schools for the 
colleges established primarily to train boys for the ministry, wet 
not for girls. Private schools developed in the 18th century, hor 
ever, notably in Philadelphia, New York City, and Boston. Most 
of them taught girls accomplishments; others, venturing wp 
solid subjects, gained public esteem. John Poor's School (Phila 
delphia), offering reading, writing, arithmetic, English grammat, 
composition, rhetoric, and geography, was chartered on Jan. 8 
1792. The Ursuline Convent, New Orleans, La. (1727); a Mt 
vian school (1742)—later Bethlehem Seminary, Bethlehem, nh 
(1749); Linden Hall, Lititz, Pa. (1794); Leicester Acide 
Leicester, Mass. (1784); Westford Academy, Westford, e 
(1793); and Westtown Boarding School, Westtown, Pa. he 
the last three admitting both sexes—gained renown. Public 
schools began (Worcester, Mass., 1824) the slow process of ud 
pos secondary education free, an end not widely realized tilla 
1870. 
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Collegiate Education of Women.—From 1825 to 1875 many 
better semi 
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Wis. (1851)—later became colleges. Georgia Female ci 
Elmira, Elmira, N.Y. (1855); and Vassar, Poughkeepsie, yr 
(1861), laid serious claim to collegiate rank. Elmira F he 
fully merited the name; only Vassar had generous supp% ‘collet 


versities (see COEDUCATION: History). 

Fear had been felt that women were too weak to $ ate 
of serious mental labour. College and seminary demonstr thet 
they could master Euclid, Greek, and Latin without los 
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h or their minds. Another fear—college for women would 


It 
Eon race suicide, they would not marry or, if they did, would 
mt have children—was soon allayed. Thorough study showed 


marriage and fecundity were conditioned by wealth and social 
satus rather than by mathematics. 

Professional Education.—Entrance to higher professions was 
ss difficult as getting into college—or more so. Teaching was the 
first profession to admit women. (See TEACHER TRAINING.) The 
development of the common schools demanded more teachers, and 
women were the readiest source; from seminaries, then from nor- 
mal schools (a private experiment, 1823, and state institutions, 
1339), women went rapidly into a profession, highly praised, 
poorly paid. 

Entrance to medicine, law, and theology was more difficult than 
eaching. Medical societies, bar associations, churches, and the 
public were hostile to women practitioners. In medicine a minor 
step was taken in Philadelphia (1765) when William Shippen, Jr., 
gave lectures on midwifery “to women who had virtue enough to 
own their ignorance.” Almost a century later Elizabeth Black- 
well (g.v.) sought in vain to enter first-class medical schools. Ac- 
cepted, finally, at the Geneva Medical School of western New 
York in 1847, she obtained her M.D. degree in 1849. 

As old institutions refused admission, special schools for women 
developed. Encouraged by friendly doctors and the Female Med- 
ical Society, lectures began (1848) in Boston at the New England 
Female Medical College (1852; later part of Boston University). 
The Female (now Woman's) Medical College of Pennsylvania, 
Phi ladelphia, incorporated March 11, 1850, was the first institu- 
tion so recognized in the U.S. Progress was slow. Women study- 
ing medicine in 1891 numbered 1,302; men, 18,514. i 

The law offered many obstacles, since training was generally in 
private offices. Growth of law schools benefited women. Lemma 
Barkaloo studied law in Washington University, St. Louis, Mo., in 
1809, Ada Kepley received a degree from Union Law College, 
icago, in 1870. The University of Pennsylvania, Philadelphia, 
mitted women in 1881. Law schools almost doubled from 1870 
101890; by 1900 there were 94, with 151 women and 12,365 men. 
After a strenuous fight Myra Bradwell won the right to practise 
en Illinois (1872) forbade disbarment from any profession, 
other than military, on grounds of sex. Belva Ann Bennett Lock- 
wood, admitted to the Supreme Court of the District of Columbia 
(1873), was refused admission to the United States Court of 
Chims and the United States Supreme Court. Finally, a bill 
1879) enabled women to practise before the highest tribunal. 
‘ostgraduate study met little opposition. Graduate schools 
Stnerally welcomed both sexes, though a belief prevailed that 
Nomen, while they could master the known, would not be capable 
of original investigation. 
‘ecent Developments.—Once it was found that women could 
ster traditional college studies, concern arose as to what the 
er education of women really should be. Do traditional stud- 
n (hg Causes of the query lay in economic pressures, spe- 
^ 3 ion dictated by scientific and technological development, 
of ome of faith in the mental discipline once credited to study 
tiit ; Latin, mathematics, and science, Some women's colleges 
iar hold fast to the ancient disciplines; all of them, however, 

tom m Yocational demands. Two, Sarah Lawrence College, 
(1932) 48. N.Y. (1926), and Bennington College, Bennington, Vt. 
ol ea: roke boldly with tradition, giving first place among their 
T PM to development of persons according to interests and 

^ an application of John Dewey's philosophy. 1 d 
NER in much of the world education, except in primary 
FM vis still less accessible to women than to men, great progress 
titer "m made in the past generation. In many countries women 
nga, n some degree almost every intellectual activity, and they 

m I social and political affairs. But only a small fraction 
Im i Whose ability warrants seeking the highest academic de- 
NM proceed to it. Several factors, academic and social, 
tademic or this. Many who take doctorates fail to find suitable 
often is CS RANGE if found, advancement in rank and pay 
ttaine d PR for women than for men. The wastage of highly 

omen is a cause for concern, especially when there are 
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frequent complaints of a shortage of teachers and of other tech- 
nically trained persons. Failure to secure suitable posts and proper 
recognition is one factor in this wastage, as it is in the failure 
to seek higher degrees. Another factor affecting both academic 
employment and scholarly output is marriage; many women, no 
matter how talented and how well trained, do not, under prevailing 
social and economic conditions, find the prospects of a life of 
scholarship overwhelmingly attractive. 

Since the mid-19th century, education of women has expanded 
from a very small field to a large one in Western Europe and parts 
of the Americas, This development has aided and inspired like 
tendencies in Eastern Europe, Asia, and Africa, and great progress 
has been made in many lands. The United Nations, through 
UNESCO and the Commission on the Status of Women, has been 
responsible for much of this progress and has actively supported 
and promoted the rights of women to education, as well as other 
rights proclaimed by the UN Charter (1945) and the Universal 
Declaration of Human Rights (1948) (see Human RIGHTS). 

According to world surveys of education conducted by UNESCO 
the ratios of girls to boys enrolled in primary schools in member 
countries steadily increased in the 1950s, and by the 1960s more 
than 60% enrolled about equal numbers of girls and boys; about 
50% enrolled more girls than boys. While the proportion of girls 
to boys in secondary schools also increased, girls represented less 
than 25% of the secondary school population in more than half of 
these countries; the percentage of girls in secondary schools 
in 43 lands ranged from less than 10% (Egypt and Honduras) to 
more than 50% in Chile, Denmark, Finland, Scotland, Sweden, 
and the United States, In 47 countries the percentage of women 
in higher education ranged from less than 1% (Saudi Arabia), 
1.08% (Honduras), and 2.73% (Iran) to 43.82% (Panama), 
40.7% (Scotland) and 40% (Poland), Despite growth toward 
parity of enrollment of women with men in higher educational in- 
stitutions in several countries—notably the U.S. and the Soviet 
Union—most countries registered far fewer women than men, 

The Universal Declaration of Human Rights declared that all 
are entitled to free education, at least on the basic level; that 
elementary education “shall be compulsory”; and that technical 
and professional training shall be available equally to all whose 
ability warrants it. The achievement of this ideal presents grave 
problems: technical education must rest on elementary beginnings; 
yet probably half the world’s population is still illiterate, and 
in most countries women are far behind men in literacy, mainly 
because of social tradition, stagnant economies, and related factors. 
A few sample figures show the depth and difficulty of the problem: 
illiteracy of women in the second half of the 20th century ranged 
from 98.2% (Algeria), 95.8% (Iraq), 91.6% (India), and 83.3% 
(Turkey), to 5.4% (Hungary), 3.8% (France), 3.4% (Belgium), 
and 2.9% (United States). 

Notwithstanding the magnitude of the problem of illiteracy 
(q.v.), the experience of a century and even of the past genera- 
tion is illuminating. 

Basic factors of the changes that have occurred included major 
revolutions that altered society itself and, necessarily, the posi- 
tion of women and their educational prospects. A conspicuous 
example of this metamorphosis of woman’s status and education 
is the Soviet Union, In tsarist Russia few women received higher 
education, The Revolution established the principle of equality 
of the sexes economically, socially, and educationally. Education 
was made free of cost. At the upper levels it became highly selec- 
tive in regard to native talent, regardless of sex; thus the school 
system provided the key to woman’s intellectual and professional 
emancipation. In 1920 there were 2,000 women in four large uni- 
versities—a marked increase over pre-revolutionary figures. By 
1938 women constituted 43.1% of enrollment at higher institu- 
tions; of medical students, in 1938, 67.5% were women. In the 
second half of the century women constituted more than 50% 
of all specialists educated at higher institutions, including more 
than 80% of medical students. 

India’s development is likewise significant. The Education 
Commission (1882) judged the status of women's education “ex- 
tremely backward.” The world wars and the independence move- 
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ment with its successful outcome set the stage for an educational 
change, potentially even more significant for women than for men. 
The All-India Women’s Conference, founded in 1927, encouraged 
women’s active participation in educational, political, and social 
reform. The Constitution of the Indian Republic (1950) gave 
women freedom, in principle, but practice lagged far behind, due 
to many traditional factors. The percentage of educated women 
remained small, and illiteracy, as noted above, is very widespread, 
yet much progress has been made. In 1882, at the college level 
in arts and in professional colleges, there were only 35 women 
in a student body of 10,538; in the 1960s more than 25% of the 
students were women. The wastage of women’s potentialities in 
India begins at the base: in the early 1960s only 27 of 100 girls— 
compared with 39 of 100 boys—entering school reached the fourth 
class, the point of lasting literacy. Of about 22,000,000 girls 
aged 6-11 only about 5,000,000 were in primary schools. Ap- 
parently the only corrective lies in enforcement of the national 
plan for free compulsory education from 6-14 years; where it has 
been enforced, results have been encouraging, but shortages of 
money and teachers retard the effort. 1 
Coeducation has been a means to equality of education for 
women in countries such as the United States and the Soviet 
Union; its growing popularity in India augurs well for the future of 
educational equality there, as it does for many countries. 
See also CoepucATION; EDUCATION, History OF; ELEMENTARY 
Epucation; SEcoNDARY Epucation; University. (T, Wy.) 
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WOMEN'S RELIGIOUS ORDERS. The history of the 
part played by dedicated women in the life of prayer and charitable 
works in the Western Church is one of continuous development 
and expansion from the simplest beginnings to a multiplicity of 
world-wide organizations. The life of vowed virginity or widow- 
hood, often accompanied by charitable work, is as old as Christi- 
anity and is assumed as familiar, in some churches at least, by St. 
Paul who gives explicit approval. These women, pledged to a life 
of chastity and prayer, were early recognized as a "state" by the 
church; they were numerous in the centuries before Constantine $, 
as can be seen from allusions and inscriptions, and from the writ- 
ings of Tertullian and St. Cyprian; they were bound by a private 
vow of chastity, but a subsequent change of mind in favour of 
marriage was for long not regarded as deserving of ecclesiastical 
censure, and there is no clear evidence of community life. A 
change took place when Christianity became the official religion 
of the Roman empire, and the subsequent history of religious 
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women may, for convenience’s sake, be divided into four 
from the rise of monasticism to the 11th century; from 
century to the Reformation; from the Reformation to. 
Revolution; and since the Revolution. 


ROMAN CATHOLIC ORDERS 


4th to 11th Centuries.—When, early in the 4th | 
monasticism became common in Egypt and Syria, comm 
women and women anchorites were also found, though 
numbers than the monks. The message of the desert 
made its way among women of the west, and small grow 
formed privately; perhaps the first instance in higher so 
that of the noble Roman ladies Marcella, Paula and Ei 
in their retreat on the Aventine directed by St. Jerome ai 
following him to the east, where they were established at 
hem c. 386. A few decades later, St. Augustine of Hip 
directing a community of women, for whom he wrote th 
of instruction that became known as his rule, i 
Thenceforth, wherever monks were found there were 
always houses of religious women or nuns with similaj 
and practices; the bestowal of the veil and the conse 
virgin by the bishop became normal features in the ceren 
reception in many regions, and the beautiful rite of co 
still practised in certain older orders, takes shape first in id 
Gelasian sacramentary (6th century), Scholastica, 
Benedict of Nursia, lived as a nun near Monte Cassino, 
rule of St. Benedict has been followed by women from 
times (for the rule, see BENEDICT, SAINT). d 
All the communities of women in the early middle ages 
life of liturgical prayer, reading and work, such as spi 
weaving, retired from the world and under vow, though 
sarily strictly enclosed. Meanwhile, in cities and to 
tice of private dedication to a life of virginity continued 
sons so dedicated often assisted the clergy in various 
charity and mercy, When Christianity spread to Britta 
British Isles, communities of women soon appeared, and} 
departure was made with the so-called "double" mon 
Gaul, Ireland and England. These seem to have arisen 
Gaul. In Ireland they were family or clan establishments, 
distinguishing feature was the supremacy of the abbess; 
erned two communities of men and of women, even whent 
were strictly enclosed. Many of the most celebrated 
monasteries were of this kind, such as Ely, Minster in 
above all, Whitby. The abbesses were often royal orm 
such as St. Etheldreda at Ely, St. Mildred at Thanet a 
at Whitby, who exercised an influence on the life of 
which has no later parallel. y 
Generally speaking, however, by the 10th and lit 
the only type of nunnery was Benedictine, either Clu 
pendent, recruited principally from the landed classy 
work was done by servants; there was as yet no cla 
sisters,” and the nuns, often highly cultured, followed 
life of the monks, 4 
lith Century to the Reformation.—From the 
11th century the multiplication of new orders of men WA 
in almost every case, often after a time lag of 20 years or 
corresponding sisterhood. Thus there were, and still are, 
Camaldolese and Carthusian nuns. The Cistercian’; 
luctant, were at last compelled to admit houses of nl n 
tion, and St. Norbert founded a Premonstratensian | 
early as 1121. With the multiplication of nunneries 
spiritual direction became pressing, and several © 
founded with a small quota of priests to act as chi 
fessors and administrators to the nuns, Among tht 
strict French order of Fontevrault (1100) and the 
of St. Gilbert of Sempringham (c. 1089-1189), with! 
of nuns, lay sisters, canons and lay brethren. I 
flourished in northeast England, but never spread outsi 
It was in this period that women began to stand out ? 
and expounders of the mystical life, among the earli 
celebrated being the German Benedictines Hildegard 
and the two Gertrudes. a 
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WOMEN’S RELIGIOUS ORDERS 


When the friars came, both St. Dominic and St. Francis founded 
second orders" of nuns, and later women of the "third order" 
living in the world grouped themselves in communities under vow. 
The Franciscan nuns, with St. Clare of Assisi as their first abbess, 
became the Poor Clares, an austere, strictly enclosed body with an 
illustrious history ; in 1417 St. Colette established a reformed 
branch, the Colettines, which still exists (see FRANCISCANS: Sec- 
ond Order). The Dominican nuns, founded by St. Dominic at 
Prouille in the south of France, spread rapidly to Italy and south 
Germany, where their convents were distinguished by an intense 
nystical life inspired by the teaching of Meister Eckhart and J. 
Tauler (see DOMINICANS: Second Order). In Italy St. Catherine 
of Siena was a Dominican tertiary. Later, St. Bridget of Sweden 
composed a rule for an order of nuns, directed by a group of priests, 
who came to be known as Brigittines (g.v.) and flourished in 
Scandinavia and Germany, with a celebrated abbey (Syon), 
founded in 1415 by Henry V of England, Throughout this period 
the Augustinian canonesses, another 12th-century creation, con- 
tinued to make fresh foundations, Nuns, however, were never 
as numerous as men religious in the middle ages, and the law of 
enclosure, though often disregarded in practice, prevented the 
establishment of what were later called the “active” orders. 
Finally, mention must be made of the numerous individuals who, 
with a bishop's permission, were enclosed as anchoresses in small 
houses alongside a church or chapel; a celebrated English instance 
is provided by the mystic Julian of Norwich. 

From the Reformation to the French Revolution.—The 
nuns shared the fate of the monks in the countries of northern 
Europe in the mid-16th century. In the world of the Counter- 
Reformation the most important name is that of St. Teresa, who 
in 1562 initiated a “discalced” (barefooted) branch of the Car- 
melite order at Avila in Castile (see CARMELITES). St. Teresa 
at the same time provided a body of ascetical and mystical doctrine 
which, completed by that of her ally St. John of the Cross, has 
been accepted as the classical exposition of the contemplative 
lie, The Teresan reform was carried to Belgium by Anne of 
inn ae to France (1604) by Mme Acarie (Mary of the Incar- 
nation), 

Meanwhile, the success of the Jesuits inspired admirers to imi- 
tate their methods with an active, unenclosed order of women. 
Among these was the Englishwoman Mary Ward, a pioneer whose 
work, misunderstood and thwarted by authority, nevertheless lived 
on and throve, particularly in central Europe, as a great and popu- 
lous educational institute, that of the Englische Fraulein (founded 
1609), In time, a small group returned to England (York, 1686) 
and thence, in the 19th century, as the Institute of the Blessed 
Virgin Mary, spread throughout Canada and the United States. 

A similar aim inspired St. Francis of Sales and his disciple 
St. Jane Frances de Chantal in their foundation of Annecy (1618) 
of the Order of the Visitation to care for the sick and poor, but 
ere once again the sisterhood reverted to type and became an en- 
closed, quasi-contemplative order, of which St. Margaret Mary 

lacoque was a member (see VISITATION ORDER). 

It Was reserved to St. Vincent de Paul and his associate St. 
Wu de Marillac to provide the institute, unenclosed and de- 
ie to active work, toward which others had been groping. The 
b. *r$ of Charity, dedicated to nursing the poor in hospitals, and 
um to the teaching of children, came to being in 1614 (see CHAR- 
ae i St. VINCENT DE PAUL, Sisters or). Meanwhile, an older 
"s P that of the Ursulines, founded at Brescia in 1535 by St. 
is Merici for the religious education of girls, but subsequently 
See as an enclosed order by St. Charles Borromeo, en- 

an bu great vogue in France and Germany; Jed to Quebec by 
So le de l'Incarnation, Ursulines formed the first community of 

men in North America (see URSULINES). 
ee 18th century, though it showed few new enterprises. was 
Ve BA for religious orders of women, both contempla- 

Sin active, in France and in German-speaking lands. 
dune the French Revolution.—The women religious, though 
ie imos faithful to their vocation than the men, shared in the 
um tal debacle of the French Revolution and Napoleonic con- 

Sts. They shared also, indeed they led, the remarkable revival 


631 


that followed, especially in France, and it is noteworthy that sev- 
eral of the most influential of the new orders were founded by 
those who had heard their call during the decades of stress and ap- 
parent desolation in the church. 

Of the multitudinous organizations that came into being almost 
yearly, only a few can be mentioned. Pre-eminent among them 
was the Society of the Sacred Heart, founded in 1800 by St. Made- 
leine Sophie Barat and formally recognized in 1840. Akin in 
spirit to the Jesuits, though without formal connection, these nuns, 
in this also like the Jesuits, have been associated with Catholic 
higher education all over the world, and entered the United States 
(Louisiana) under Blessed Philippine Duchesne. 

The Sisters of Mercy were founded in Dublin in 1827 by Cathe- 
rine McAuley for the practice of works of mercy toward poor 
women and children (see MERCY, SISTERS OF). 

The contemporary Sisters of Our Lady of Charity of the Good 
Shepherd, founded at Angers in 1833 by St. Marie Euphrasia Pel- 
letier (as an offshoot of the Sisters of Our Lady of Charity of the 
Refuge, founded by St. John Eudes in 1641) for the rescue and 
protection of fallen and penitent women, has been distinguished 
by a union of selfless devotion with many of the features of a 
Carmelite vocation. 

The Little Sisters of the Poor, originating in Brittany in 
1840, are pledged to the succour of the destitute and aged, for 
whom they beg alms. The religious of Perpetual Adoration 
of the Blessed Sacrament (Rome, 1867) and those of Marie 
Reparatrice (Paris, 1854) are enclosed nuns maintaining ceaseless 
prayer in the presence of Christ in the exposed Host for the con- 
version of sinners and in reparation for the world's ingratitude 
toward the Redeemer. Two world-wide orders are English in 
origin: the Society of the Holy Child Jesus, founded at Derby by 
the American Cornelia Connelly for the higher education of 
girls, with a head house at Mayfield (Sussex); and the Poor 
Servants of the Mother of God, founded in 1868 by Mother 
Magdalen Taylor with.the help of Lady Georgiana Fullerton, who 
also introduced the Sisters of Charity to England. 

Alongside these new orders, the older bodies enjoyed an equally 
impressive growth, and many of them spread overseas into the 
British and French possessions and into North and South Amer- 
ica. The Carmelite nuns in particular, always an elite of hidden 
fervour, after 50 years of expansion in France, in the 20th 
century made foundations far and wide, from Iceland to Australia, 
from Africa and China to India and Peru, and gave to the church, 
among other mistresses of the spiritual life, St. Teresa of the Child 
Jesus and Elizabeth of the Trinity. The Dominican nuns are 
equally numerous. In Europe and America, the Passionist nuns 
in their two branches, contemplative and teaching, the Redemp- 
torist nuns (contemplative) and the Servites (teaching) are widely 
spread. Finally, almost all the active orders of men, and in par- 
ticular the missionary congregations and societies, have associated 
with themselves sisterhoods following a similar or auxiliary voca- 
tion. 

Nevertheless, many of the orders are undoubtedly passing 
through something of a crisis in the rapidly changing conditions 
of the 20th century. The nuns, in common with the male religious 
and indeed with many who are neither members of religious orders 
nor priests, have been exiled from the countries of eastern Europe 
and from China and other parts of the east, and have felt the con- 
sequences of the colonial recession of England, France and the 
Netherlands in several continents of the world. At the same time, 
the world-wide emancipation of women and their entry into every 
kind of employment and society, while removing many unneces- 
sary conventions and disabilities from the lives of the active orders, 
equally have brought problems of formal and spiritual discipline 
into prominence. The Holy See has encouraged many institutes 
of women to adapt their clothing and some of their customs to the 
practical needs of the modern world, and to take part in some 
interests previously deemed unsuitable, but it cannot be said that 
a final equilibrium has been reached between the demands of mod- 
ern times and the inviolable principles of the life of Christian 
perfection. On the other hand, the attractions and economic in- 
dependence offered to women by the modern world have un- 
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doubtedly led. since World War TI. to a slackening of recruitment; 
this is particularly noticeable in the class of lay sisters, upon whom 
the majority of the orders depend for the maintenance and service 
of their houses and active works. 

Yet the nuns have shown remarkable flexibility in adapting 
themselves to modern skills and techniques as teachers, medical 
women, nurses and social workers. The world population of re- 
ligious women far exceeds that of medieval Christendom, and in 
the spheres of nursing, education and social welfare they have 
filled a distinguished and often a pioneering role both among the 
western nations and among backward and primitive peoples in the 
mission field. Every social class has taken its part in all the va- 
rieties of vocation. Several of the modern orders have had as 
foundress one who began life in domestic service or unskilled la- 
bour, while on the other hand no reader of religious history can 
fail to be impressed by the long list of names of women, sprung 
from the noblest and most ancient families of Europe. who have 
dedicated their lives to contemplative austerity or to the service 
of the sick and distressed in the cities of Europe and America or 
in the mission fields of Asia and Africa. (M. D. K.) 


PROTESTANT ORDERS 


Anglican Communion.—The revival of religious communities 
for women throughout the Anglican Communion, and in the first 
place in the Church of England itself, was one of the most re- 
markable consequences of the 19th-century Oxford Movement 
(q.v.), From the time of the Reformation, when all the com- 
munities of women were dissolved at the same time as those of 
men, until 1845, there were no communities either of contempla- 
tive nuns or of active sisters within the Church of England. At 
various times during the 17th and 18th centuries tentative pro- 
posals were made for the foundation of “a Protestant nunnery,” 
but it was only after the teaching of E. B. Pusey, J. Keble and 
J. H. Newman that such communities actually came into being. 

The first community, the Sisterhood of the Holy Cross, was 
founded in London at Park Village. near Regents park. in 1845. 
Tn the following ten years the Society of the Most Holy Trinity 
at Devonport (1848), the Community of St. Mary the Virgin at 
Wantage, Berkshire (1848), the Community of St. John the Bap- 
tist at Clewer near Windsor (1851; both near Oxford). the Com- 
munity of All Saints, London Colney. Hertfordshire (1851) and 
the Society of St. Margaret at East Grinstead, Sussex (1855) were 
founded. Notable among later 19th-century foundations are the 
Community of the Holy Name, Malvern Link. Worcestershire 
(1865). the Sisters of Bethany, London (1866), the Sisters of the 
Church. London (1870) and the Community of the Epiphany, 
Truro (1883). This movement grew up spontaneously in response 
to pressing practical needs and to the desire to lead a dedicated life. 
Almost all of the sisterhoods combined an active life (teaching, 
nursing. helping in parishes, etc.) with a life of prayer and worship. 
They based their manner of life fairly closely on Roman Catholic 
patterns and made use of the breviary offices in English. along with, 
or in place of the services of the Book of Common Prayer. 

Communities of women during the 19th century were much 
more numerous than communities of men. a fact which may be re- 
lated to the beginning of the emancipation of women, Anglican 
sisters were among those who accompanied Florence Nightingale 
to the Crimea, and took part in the work of raising the standards 
and status of the nursing profession. Similarly, in various forms 
of social and educational work the Anglican sisterhoods offered 
opportunities of service, which were not easily to be found in mid- 
19th century England. But the religious motive predominated 
in the revival. 

Many English sisterhoods opened branch houses abroad, and in 
many provinces of the Anglican Communion independent com- 
munities were founded. For example, in the United States the 
oldest surviving sisterhood is the Community of St. Mary at Peeks- 
kill, N.Y. (1865); in Canada there is the Sisterhood of St. John 
the Divine (1884) at Willowdale, Ont., and in Australia the Com- 
munity of the Holy Name (1886) at Melbourne. 

During the 20th century, the foundation of new communities 
has continued, though at a slower rate. A number of enclosed 
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communities of contemplative nuns have been established both 
in England and in the United States; e.g., the Sisters of the Lov 
of God (1907) at Oxford, the Benedictine nuns at West Mal i 
Kent (1916) and the Poor Clares of Reparation and Adoration 
Mount Sinai, Long Island, N.Y. (1922). A flourishing active cone 
munity is the Order of the Holy Paraclete at Whitby, Yorkshire 
(1917). 

The sisterhoods at first had to fight against a greal deal of mig 
understanding and suspicion, which occasionally flared up in aq 
of open hostility. Neither public opinion nor the authorities of the 
church were prepared for this sudden revival within the Church of 
England, and for some time the sisterhoods’ relations wit the 
bishops were difficult. By the end of the 19th century however 
this situation was altering; in 1890 the English convocations gave 
recognition to the sisterhoods and the bishops began to acknowl- 
edge the sisters’ right to bind themselves to their calling by life 
vows. In 1935 an advisory council was established in the prov- 
inces of Canterbury and York, which advises both bishops and 
communities on matters of importance and supervises the forma- 
tion of new communities. 

Most of the Anglican sisterhoods are small; the most numerous 
contains about 300 membe But by the pioneering character of. 
their works and by the quality of their liturgical and spiritual 
lives, they have exercised a considerable influence on the develop- 
ment of Anglicanism. 

Other Protestant Churches.— During the 19th century a 
parallel movement took place on the continent of Europe, in the 
development of deaconess orders. Beginning at Kaiserswerth in 
1836 under the inspiration of Theodor Fliedner, they spread 
rapidly, especially in Lutheran and Pietist circles, However, tle 
deaconess orders do not fully correspond with religious commt- 
nities in the traditional'sense. They lay more stress on the works 
to be done than on the life of the community, and their member 
do not take life vows. (See also DEACONESs.) 

It was not until the mid-20th century, and particularly after 
World War II. that a tendency appeared in the Protestant churches 
of Europe toward the recovery of the full life of prayer and wor- 
ship in religious communities. Considerable communities af 
women have been established in both the Lutheran and the Re 
formed traditions, Prominent among them are the Oekumenisthe 
Marienschwesternschaft at Darmstadt, the Christus Briiderschalt 
at Selbitz (which includes both men and women) and the com 
munity at Grandchamp in Switzerland, which is closely linked wit 
the parallel community at Taizé near Cluny in France (see GRANI 
CHAMP AND Taizé Communities). Other smaller communis 
of women exist in France, Germany and Scandinavia. 

As in the Church of England in the 19th century, so 0n n 
continent of Europe in the 20th century the revival of forms 0 
life unknown since the Reformation is carried on not without di 
culty and hesitation. The development undoubtedly forms um 
strand in the much larger movement of liturgical and theologie 
renewal and of ever-growing concern for Christian unity. ie 

See also Monasticism: ORDERS AND CONGREGATIONS; RE 
GIOUS; and biographies of many of the founders of orders refera 
to above. (A. MacD. A 
World Wit 
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combat assignments suited to their abilities and have 
men for combat duty, For women as nurses with the 
forces, see NURSING, 


UNITED STATES 


Many reports tell of women serving in the United 
forces in the tradition of Molly Pitcher during the 
Revolution, but none appears to be well confirmed. ' onn 
seems to be that throughout the 18th and 19th centuries Vs 
served with the armed forces only in a civilian status 9* i 
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dresses, cooks, clerks, etc. In 1901, following the Spanish- 
American War, congress opened a new chapter by establishing the 
Amy Nurse corps to solve some of the problems encountered 
earlier in maintaining an organization of civilian female nurses 
within a military organization. The U.S. Navy Nurse corps was 
created in 1908. During World War I the U.S. navy and marine 
corps, in spite of grave doubts as to the legality of the move, re- 
cruited nearly 13,000 women as yeomen, the first women to be ad- 
mitted to full military rank and status in the U.S. services. 

Women in the Army.—The Women’s Army corps (WAC), 
originally created as the Women’s Army Auxiliary corps on 
May 14, 1942, became a part of the army of the United States on 
July 1, 1943. Mrs. Oveta Culp Hobby was named first director 
ith rank equivalent to that of colonel—the first U.S. woman to 
hold such rank. 

The basic WAC military training program was similar to that 
given for the first six weeks to men, except that it was not of 
acombat nature. After training, members were assigned to non- 
combat military duties in which women were found to be as adept 
ismen, Many of these duties, such as typing. had civilian counter- 
parts, whereas others required special military training. In some 
instances women were trained in the use of weapons so they 
could qualify for specific duties such as that of disbursing officer. 
At peak strength of about 100,000 (6,800 officers and 93.000 en- 
listed women), members of the WAC were serving at more than 
400 installations in the United States and in all theatres of mili- 
tary operation. Women were subject to all army regulations and 
shared all privileges; they were also entitled to benefits under the 
Soldier's and Sailor's Relief act and the G.I. Bill of Rights and 
were eligible for National Service life insurance. After World 
War II the WAC was greatly reduced in strength but was made 
à permanent part of the U.S. army when the Women's Armed Serv- 
ices Integration act was passed in June 1948. 

Women in the Navy.—The women’s reserve of the U.S. naval 
reserve, known as the WAVES (Women Accepted for Volunteer 
Emergency Service), was established on July 30, 1942. Its mem- 
ers had the same military status as male officers or enlisted men 
ut until 1944 they were restricted by law to service in continental 
hited States, Alaska and Hawaii. Mildred H. McAfee (later 
Mrs. Douglas Horton) was sworn in as first director on Aug. 3, 
1942, serving as lieutenant commander and later captain until Feb. 
1946, Peak strength of personnel was reached shortly after V-J 
hy in Sept. 1945, with 8,000 officers and 78,000 enlisted women 
om active duty in the United States and Hawaii. At that time the 
WAVES comprised 18% of the total naval personnel assigned to 
Shore establishments in the U.S. They released 50,500 men for 
uty afloat or overseas and took over 27,000 other jobs in the 
‘panded naval shore establishment. 

The largest group of enlisted women were seamen; they filled a 
variety of billets ranging from general office workers to film pro- 
lectionists and chauffeurs. Thirty-eight ratings were open to en- 
mos Women, with about 14,500 WAVES serving as yeomen. 

hers. included storekeepers, telegraphers, electrician's mates, 
ae bakers and printers, After World War II the WAVES be- 
i an integral part of the U.S. navy when the Women’s Armed 

Wices Integration act was passed in 1948. : 

p omen Marines. The women's reserve of the U.S. marine 
[s Was set up on Feb. 13, 1943, with an announced quota of 
PER ps and 18,000 enlisted women—a quota which was 

RON m June 1944. At the surrender of Japan, personnel num- 
inthe ae Officers and 17,714 enlisted women. The reserve helped 
admini aA processing and supply of combat units and in camp 
es ration, Col. Ruth Cheney Streeter, the first director, con- 

is Mm active service until Dec. 7, 1945. After passage of the 
pun mentioned above, women continued to serve in the marine 

pas as regulars and reservists. 
Proved n in the Coast Guard.—On Nov. 23, 1942, congress ap- 
ie Ormation of the women’s reserve of the US. coast guard. 
m serve came to be known as the SPARS, derived from the 

o ard motto, Semper Paratus. 
air iS en in the Air Force.—During World War II, when the 

€ was part of the army, women in the air force were mem- 
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bers of the WAC. A few women pilots were enlisted in the 
Women's Auxiliary Ferrying squadron (WAFS) under Nancy 
Harkness Love, or.in the group headed by Jacqueline Cochran 
known as Women Auxiliary Service pilots (WASP). In June 1948, 
less than a year after establishment of the U.S. air force as an inde- 
pendent service, the WAF (Women in the Air Force) became part 
of the air force. (HG. T) 


GREAT BRITAIN AND COMMONWEALTH COUNTRIES 


Aside from nursing, the first British service to be formed for 
women was the Women's Army Auxiliary corps in 1917, followed 
by the Women's Royal Naval service and the Women's Royal Air 
Force, all of which were disbanded by 1921. 

World War II.—Before war broke out in Europe in Sept. 1939, 
Great Britain had revived the women’s services on the same basis 
as those of World War I, but the women’s army and air force or- 
ganizations were renamed the Auxiliary Territorial service and the 
Women’s Auxiliary air force, respectively. Members were uni- 
formed and had their own code of discipline which was adminis- 
tered on the same lines as the navy, army and air force but was 
founded on a voluntary code incorporated in terms of enrollment 
rather than on any legal sanction. In peacetime the members’ 
services were voluntary and unpaid, although they were clothed 
at the public expense and received grants to defray expenses. At 
the outbreak of war, however, they were enrolled for full-time 
service; they were paid, but were not trained to carry arms. 

In the majority of commonwealth countries women joined vol- 
untary organizations to serve the armed forces after the outbreak 
of war, but it was not until after the fall of France in 1940 that 
they were organized on the same lines as the women’s services 
of Great Britain which, at the same time, were greatly expanded. 
The naval services retained their voluntary status, but those of 
the army and the air force were made liable to a modified form 
of military law and their officers were granted a special form of 
emergency commission. The next significant change that took 
place was in Canada in 1942, when members of the Canadian 
women’s army corps were made subject to the Army act in the 
same way as men (but with certain special provisions). The 
women’s auxiliary air force was reorganized on the same lines and 
renamed the Royal Canadian air force (women’s division). 

The original purpose of women’s military services was to replace 
men in certain nonoperational units in their native country. As 
the war progressed, women were introduced as plotters into the 
operation rooms of all three services, into many signal units and 
into intelligence work. The number of trades in which they were 
employed rose to three figures. One-third of the women in the 
British army served with antiaircraft command where they op- 
erated the instruments controlling the guns. With the exception 
of Australia, women were liable for service overseas and most of 
them were sent to the middle east; eventually Australia found it 
necessary to appeal for volunteers to serve in New Guinea. At 
their greatest strength the three British services alone reached a 
peak of nearly 500,000; those of the commonwealth brought the 
total up to nearly 600,000. 

Great Britain After World War II.—On Feb. 1, 1949, the 
British women’s services were included in the permanent estab- 
lishments of the navy, army and air force and were also included 
in the reserve and auxiliary services. Once again the titles of the 
army and air force services were changed, becoming the Women’s 
Royal Army corps and the Women’s Royal Air Force. They were 
not trained to carry arms. 

Although not subject to the Naval Discipline act of 1922, the 
Women's Royal Naval service (W.R.N.S.) is an integral part of 
the naval organization and has its own similar disciplinary code. 
Its members serve in naval shore establishments in the United 
Kingdom, in Malta and with the North Atlantic Treaty organiza- 
tion in Oslo, Norway, and in Germany. Their duties range from 
radio and air mechanics, range assessors, plotters, meteorologists 
and cinema operators to cooks and stewards. 

The Women’s Royal Army corps is a corps of the regular army, 
commanded and administered by its own officers who hold regular 
commissions. The other ranks are enlisted. Although generally 
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organized in separate units, there are some mixed operational es- 
tablishments with a male commanding officer and a female second- 
in-command who is responsible for the women’s discipline. Most 
of the women serve in domestic categories but there are some 
highly skilled trades of which the experimental assistants gunnery 
(equivalent to the range assessors of the W.R.N.S.) call for the 
highest standard of education. A high percentage of the total 
strength serves overseas in every command in which British 
troops are included. 

Officers of the Women’s Royal Air Force (W.R.A.F.) hold regu- 
lar commissions in the air force; the other ranks are enlisted, 
They are in every sense integrated with the Royal Air Force 
(R.A.F.) and there is no separate force within a force, no inde- 
pendent W.R.A.F. chain of command. All officers and enlisted 
personnel belong to one or another of the R.A.F. branches or 
trades with which they work throughout their service. They work 
either on the ground or in the air; it has been proved that they can 
be employed in 18 out of the 22 trades. Although the normal ad- 
ministrative channels are the same for men and women, W.R.A.F. 
officers are often asked to undertake certain welfare and adminis- 
trative duties in addition to their normal work. The bulk of the 
women serve at home, but some go overseas. 


OTHER COUNTRIES 


Before World War IL—In the Scandinavian countries part- 
time military service for women was based originally on the Fin- 
nish Lottekorps, named after Lotte, the heroine of an 18th-century 
saga. It provided financial support for the militia by raising 
money through entertainments, bazaars and other means. A dif- 
ferent type of military service for women existed principally in 
Communist countries. It was integrated with the armed forces 
and looked for its early traditions to the women of the Russian 
Revolution who fought side by side with their menfolk in the 
defense of Petrograd in 1917. At the outbreak of World War II 
in 1939, the Soviet Union had no women’s services but in that year 
passed a conscription law that provided for the inclusion of women 
in the armed forces in peace and war. Certain specialists and 
technicians were made liable for registration and conscription in an 
emergency. Although plans were drawn up for a German corps of 
women in 1918, the war ended before they could be implemented, 

Women who remained in the occupied countries of Europe 
played their part in World War II resistance movements, while 

those who had taken refuge in Great Britain were organized as part 
of the contingents of foreign nationals formed on the same lines 
as the British services, by whom they were clothed and trained. 
When the U.S.S.R. was invaded by Germany in 1941 the women 
who were liable for conscription were called up for duty behind 
the lines. As the Germans overran thousands of miles of their 
homeland, many volunteered and were accepted for fighting at the 
front. In this way women served with the Russian armies in two 
capacities: all were trained to carry arms but the conscripts were 
not called upon to use them except for guard duty in rear areas; 
a woman in a fighting unit, on the other hand, lived and fought 
along with the men and was treated as one of them. No women’s 
service was planned by Nazi Germany, which relegated women to 
a subordinate position. 

In most Communist countries, the employment of women 
after World War II followed the Soviet pattern, Women 
were armed and included in fighting units, although in the U.S.S.R. 
and China they generally carried out only administrative duties. 
There was no conscription for full-time service, but boys and girls 
in China received the same military training in schools. Afterward 
the girls served in the reserves where their training was kept up 

to date by attending camp and, they were liable to serve in an 
emergency. A few women were known to hold the rank of major 
general, unlike those of Great Britain where ordinarily the highest 
rank held was that of brigadier. As examples of forces employing 
women in roles after the Russian pattern, such irregular armies 
as the Freedom Fighters of Tibet and rebel forces in Latin Amer- 
ica may perhaps be mentioned. 
The only full-time women's service in Europe was that of 
France, It was under the discipline of and closely integrated 
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with the army and the air force; there were no separate Units. 
senior officers; all ranks usually lived out of barracks, exo 
the army of occupation in Germany, and were not accepted by 
men with whom they worked in the same way as in the Bri 
commonwealth. Of the part-time women’s services in Euro 
the Finnish Lottekorps was disbanded under one of the cla 
the Finnish treaty with Russia in 1944, but after 1945 similar. 
ganizations were established in Norway, Denmark and the Neth 
Jands. There were no women's services in West Germany, 

The only Asian country outside the commonwealth in which, 
women’s corps existed was that of Thailand where the arm 
modeled after that of the United States. In the middle east, I 
became the first country in the world to conscript women in 
time. Women were included in the army where they weree 
ployed largely as instructors in the Hebrew language, but 
also carried arms; one-third of the militia on which the di 
of the country depends was made up of women. 

Another country known to have introduced women into its 
lar forces is Turkey. In 1955 women were permitted for the fi 
time to enter the sea, land and air war schools as officer cad 
Some were commissioned and they carried out the normal dutis 
of their rank, (Ju. M. C) 
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WOMEN'S SUFFRAGE, the right of women to vole in 
tional and local elections. The question of women’s voting rig 
became a live issue in the 19th century; and although the sb 
was particularly intense in Great Britain and the United SÍ 
these countries were not the first to grant women the right to yo 
By the early years of the 20th century, women had been gran 
the right to vote in national elections in four countries: 
tralia (1902); Finland (1906) ; New Zealand (1893); and Nori 
(1913). In Sweden and the United States, women had voll 
rights in some local elections, and in two states of Australia wi 
had won voting rights by the turn of the century: South Aust 
(1894) and Western Australia (1899). n. 

In the period 1914-39, women acquired the right to vote in a 
national elections in 28 additional countries. Five more ® 
tries were added to the list during the period 1940-45 and a fu 
69 in the two decades after World War II, making a total of m 
than 100. In San Marino the women may vote but are not elf 
for election, Nearly all the countries that became independ 
after World War II guaranteed equal voting rights to meni 
women in their constitutions, 4 


national elections in 1956, In three countries (Guatemala, 
gal, and Syria) women have the right to vote subject t0 0 
tional requirements not imposed on men, In the Swiss Gm 
of Geneva, Neuchatel, and Vaud women may vote in the du 

but not in the federal elections. In the mid-1960s women be 
denied the vote in Iraq, Jordan, Kuwait, Liechtenstein, 
(Northern Region), Saudi Arabia (no electoral rights for ™ 
women), the Sudan, Switzerland (with the exceptions m o 
above and the right to vote in some municipal election, 
Yemen (no electoral rights for men or women). The d 

Nations Convention on the Political Rights of Women, il 
by the General Assembly in 1952, provides that “women = ig 
entitled to vote in all elections on equal terms with men % 
any discrimination,” 
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ly, the United States 
and Great Britain provide key 
examples of the fight for women’s 
suffrage. The struggle in these 
two countries is here summarized. 
The United States.—During 
the colonial period the vote was 
very closely restricted to ; the 
members of certain specified 
churches and to those whose 
names were on the tax list, while 
insome cases a slight educational 
requirement was made. Women, 
even though qualified, were al- 
most universally excluded from 
voting. The movement for 
women’s suffrage in the United 
States may be said to have 
started in the early 19th century 
during the antislavery agitation, 
Such women as Lucretia Mott 
(gv.) showed keen interest in 
the antislavery movement and 
proved themselves admirable 
public speakers. When Elizabeth 
Cady Stanton (q.v.) joined the 
antislavery forces, she and 
Lucretia Mott decided that the 
tights of women, as well as those 
of the Negro slave, needed redressing. In July 1848 they issued a 
call for a women's rights convention, which met in Seneca Falls, 
NY, Mrs. Stanton's home, on July 19 and after a two-day session 
adjourned to Rochester. It was followed in 1850 by a convention 
m Worcester, Mass., under the auspices of Lucy Stone (g.v.) and 
a distinguished group of Eastern suffragists. The movement, how- 
tver, still lacked the dynamic force needed to put it into effective 
action. This was soon supplied by Susan B. Anthony (g.v.). In 
1850 she first met Mrs. Stanton, and a friendship began that re- 
mained unbroken for more than 50 years. 
At first no way of extending suffrage was known except through 
amendments to state constitutions. The first attempt along this 
ne Vas made in Kansas in 1867, immediately after the close of 
the Civil War, An amendment was submitted at the same time to 
enfranchise the newly liberated male slaves. Both were defeated, 
T it then became apparent that the amendment of the federal 
ieee would be a preferable plan. Miss Anthony and some 
di i Women's suffrage leaders demanded that such an amendment 
if "n enfranchise not only Negroes but all women as well. Most 
: e men who had been the strongest advocates of women's suf- 
äge opposed this demand, and they were supported by some of 
di rm who feared that it would imperil the success of the 
TT ment. Women were not included in this 14th Amendment, 
; later, when a 15th was found necessary to strengthen it, they 
Were also excluded, 
ie is step in the campaign was the formation, in 1869, of the 
if nes Woman Suffrage Association, with the declared object 
ER pua the ballot for women by a 16th amendment to the fed- 
i, tution. Mrs. Stanton was elected president and Miss 
tis fais Chairman of the Executive Committee. This organiza- 
8 R a national convention every year thereafter for 50 years 
pe Puy before committees of every Congress to plead for the 
"dment. Its leaders soon learned that pressure from the 
B the representatives in Congress would be necessary, and 
m esee began to organize women in each state. In the 
Lo : 1869 another group, headed by Lucy Stone, organized 
dation e association called the American Woman Suffrage Asso- 
tited solely for this purpose. In 1890 the two organizations 
ca udis the name of National American Woman Suffrage 
deaths, BS and worked together for almost 30 years. After the 
i 9f Mrs. Stanton, Miss Anthony, and their contemporaries, 
Work was continued by Anna Howard Shaw and Mrs. Carrie 
Pman Catt (g.v,), who headed an organization eventually in- 
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creased to many thousands. Individual states yielded and en- 
franchised their women; each such state increased the members 
of Congress elected partly by women. These members were thus 
obliged to vote for an amendment to the federal Constitution. 

Meanwhile, it was found that state legislatures could give women 
the right to vote for presidential electors and, in some states, the 
right to vote in municipal and local elections. Arkansas and Texas 
permitted women to vote in primary elections, which in those 
states were more important than general elections. Campaigns 
were being vigorously conducted to persuade the legislatures to 
submit to the voters amendments to the state constitutions con- 
ferring the full suffrage in state affairs. This was accomplished 
in New York in 1917 and was the greatest victory yet achieved. 
By 1918 women had acquired equal suffrage with men in 15 states, 
offering the only instance in the world where the voters themselves 
gave the franchise to women. 

Other national associations also had been formed to promote 
women’s suffrage. The Federal Suffrage Association was organized 
in 1892; the Rev. Olympia Brown was its president for 17 years, 
and there were many prominent men and women among its mem- 
bers. Its object was the passage of a law by Congress authorizing 
women to vote for members of the House of Representatives that 
would have been constitutional. Another association, led by Alice 
Paul, had as its object the adoption of a federal amendment; it 
took the name of “National Woman’s Party” in 1916. 

World War I, and the part taken therein by U.S. women, broke 
down the barriers of the opposition. All the political parties were 
committed to women’s suffrage, but there was still enough opposi- 
tion in Congress to delay the final vote to submit the amendment 
to the state legislatures until June 1919. The task that then re- 
mained was to secure ratification by three-fourths of the legisla- 
tures in time for the women to vote in the presidential election 
of November 1920. As most legislatures had adjourned by June, 
ratification had to be done in special sessions. The secretary of 
state on Aug. 26, 1920, issued the official proclamation that the 
19th Amendment, having been duly ratified by 36 state legisla- 
tures, “has become valid to all intents and purposes as a part 
of the Constitution of the United States.” It reads as follows: 
“The right of citizens of the United States to vote shall not be 
denied or abridged by the United States or by any State on ac- 
count of sex.” 

Great Britain.—In Great Britain women’s suffrage was first 
mooted by Mary Wollstonecraft in her work A Vindication of the 
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on its defeat. In 1871 Bright 
again introduced it, but agis 
Gladstone opposed it. 
At this stage of the Campaign, 
dissension arose in the Sufir 
camp on the question of wives! 
votes, a newly formed Society fo, 
Women’s Suffrage, with Lyda 
Becker as secretary, backing the 
principle of enfranchising widows 
and spinsters- only, Cong. 
quently, there was a secession, 
Elizabeth Elmy, Josephine By 
ler, Richard and Emmeline Pank. 
hurst, Jacob Bright, Urs 
Bright, and others of the origina 
suffrage pioneers formed the ney 
Women’s Franchise League, This 
organization soon received con 
siderable support and adopte 
Pankhurst’s original Disabilities 
Bill, The Local Government Act 
of 1894 then dealt a deathblow 
to the exclusion of wives, forum 
der it they received the local 
franchise, The passage of this 
act resulted largely from. the ef- 
forts of the Women’s Franchise 
Je The act closed the ga 
within suffragist ranks. 

In 1892 J. Keir Hardie (qo) 
was elected to Parliament, and 
the women's cause gained one of 
its doughtiest warriors, almot 
solitary for many years but later 


(TOP LEFT) INTERNATIONAL GATHERING OF WOMEN'S SUFFRAGE ADVOCATES 
IN WASHINGTON, D.C., 1888: SEATED, LEFT TO RIGHT, ARE MRS. ALICE 
SCOTCHARD (ENGLAND), SUSAN B. ANTHONY (U.S.), ISABELLA BOGELOT 
(FRANCE), ELIZABETH CADY STANTON (U.S.). MATILDA JOSLYN GAGE (U.S.) 
AND BARONESS ALEXANDRA GRIPENBERG (FINLAND). (TOP RIGHT) HEAD- 
QUARTERS OF AN ANTI-WOMEN'S SUFFRAGE ORGANIZATION IN WASHINGTON, 
D.C., 1913. (BOTTOM LEFT) CARTOON BY ROLLIN KIRBY CELEBRATING THE 
PASSAGE OF THE 19TH AMENDMENT GIVING U.S. WOMEN THE RIGHT TO VOTE, 


on joined by Philip Snowden and 
George Lansbury. x 
In 1884 the suffragists had hgh 
hopes that womens suffrage 
would be included in the Reform 
Bill of that year, but Gladston 


1920, 


Rights of Woman (1792) and was first revived—but also quelled— 
in the Chartist movement of the 1840s; but independently it was 
again raised by Richard Cobden, Benjamin Disraeli (perhaps not 
too seriously), Joseph Hume, and with great devotion by Jacob 
Bright. Mrs. Emmeline Pankhurst (g.v.) followed them in Man- 
chester, where the first women’s suffrage committee was formed 
in 1865, Its honorary secretary was Elizabeth Wolstoneholme 
Elmy. 

Meanwhile, formation of a London Suffrage Committee had 
been stirred by the election of John Stuart Mill to Parliament in 
1865 to collect 1,449 signatures to a petition Mill presented to 
Parliament in 1867. In 1868 a general election took place, and 
Mill lost his seat, but in 1869 he published his famous work On 
the Subjection of Women. Societies were organized in many 
large towns, and Parliament in the next decade received petitions 
containing a total of almost 3,000,000 signatures. 

The succeeding years saw a deterioration of the parliamentary 
position, evidenced by the loss of every suffrage bill brought for- 
ward; this resulted from the steady hostility of Gladstone, alter- 
nating with the insincere lip service of Disraeli; neither statesman 
cared to affront Queen Victoria’s implacable opposition to the 
women’s movement. 

In 1867 a Reform Bill giving increased rights to male voters 
had reached the statute book, and the women’s societies deter- 
mined to ascertain whether it enfranchised them or not. Two test 
cases, Chorlton v. Lings (1868) and Chorlton v. Kessler, were 
brought, unsuccessfully, before the Court of Common Pleas, 
Later Richard Pankhurst drafted a Women’s Disabilities Re- 
moval Bill, and Jacob Bright introduced it; but Gladstone insisted 
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again ensured their defeat. Ape 
riod of frustration ensue S 
1897 the various suffrage societies united into one National Unit 
of Women’s Suffrage Societies under the presidency of i 
Garrett Fawcett (g.v.), who introduced a greater degree 0 f 
herence, harmony, and good organization. " dun 
In 1898 Pankhurst died, but his widow, Emmeline Panki y 
carried on his work and in 1903 started the Women's Social t 
Political Union in Manchester. She was soon joined by her daug 
ter Christabel. N p 
The match that ignited the flame of so-called militancy 


touched off in 1905 at a Manchester Liberal meeting, o] 


two were seized by stewards, their arms were twisted, Thot, 
kicked down the gallery stairs, and were thrown outside. 
in attempting to address the crowd, they were arrested for o d 
tion. Next day they were fined but chose the alterna ye 
serve a prison sentence. This aroused attention all over the 
try and indeed in the world. ing y“ 
After the return of the Liberals in 1906, the succeeding wil 
saw the defeat of seven suffrage bills. ane 
tancy in the form of women’s reprisals by damage to p 
increased in gravity. The women militants (or suffr 
they were known) were sent to prison and continued lita 
tests there by hunger-striking. At the same time the 


election. Public support grew in volume, and 
hundreds of thousands of pounds were contributed. 


one militant, Emily Davidson, gave her life by throwing herself 

fore the horses in the Derby race. P 

Tn 1913 H. H. Asquith, the prime minister, had launched a 
Reform Bill to give more votes to men and announced that it 

uld be open to women's suffrage amendments. The speaker 
riled that such amendment altered the character of the original 
bill too profoundly for it to proceed, It was abandoned, and the 
suffragettes and even suffragists were aroused to fury. In August 
1914, however, World War I began, and the women’s organizations 
devoted their efforts solely to aiding the national cause. 

By mid-1918, when victory was in sight, David Lloyd George, 
the prime minister who had succeeded Asquith, announced the 
formation of a speaker's all-party conference to settle the prin- 
ciples of a new Reform Bill. Women’s suffrage formed one recom- 
mendation, and in the resulting Representation of the People Act, 
1918, married women, women householders, and women university 
graduates of 30 and over received the franchise. An act to en- 
able women to sit in the House of Commons was enacted shortly 
afterward. In 1928 the age of women electors was lowered to 21 
toplace the woman voter on an equality with male voters, 

See also references under “Women’s Suffrage” in the Index, 
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WONSAN (Japanese pronunciation, Gensan), a city and sea- 
Port of Democratic People's Republic of Korea (North Korea), 
D nm of Kangwon-do province, is on the Sea of Japan about 
<S of the North Korean capital of P'yóngyang. Protected 
wo promontories and by islands, Wónsan has the best natural 
bour along the east coast of Korea. It was opened as a com- 
mercial port in 1891. The major railroad for northeastern Korea 
ut from Wónsan southwest to Seoul. Branch lines were 
^ a uilt north and south along the coast and, in the 1940s, a line 
ES connected this region with P'yóngyang. As it became 
bd al point for an important railroad network, railroad workshops 
ER transshipment yards were developed. During Japanese con- 
rol (1910-1945) oil refining and distribution plants based on im- 
Ports were built, largely with foreign capital, and a considerable 
E E fleet was based there. Oil refineries, port facilities and 
“ut centres were heavily damaged through aerial attacks during 
Bore War. Industry has been rehabilitated somewhat. The 
Wo population (1958) is 200,000. (S. McC.) 
and POD, ANTHONY A (1632-1695), English antiquarian 
storian of Oxford, whose Athenae Oxonienses is a valuable 
Gace of biographical information, was born on Dec. 17, 1632, 
4 erton street, Oxford. He spent his life within a stone’s throw 
‘a; netton college, where he matriculated and in the chapel of 
ites Vas buried, but he was never a fellow of the college. 
‘devoted i Sir William Dugdale's Warwickshire (1656), Wood 
“the cic is life to collecting and publishing the “antiquities of 
1 E ae university and the colleges of Oxford. His work on 
tenn E ts not appear in his lifetime; but, assisted by John Fell, 
, ae hrist Church, he published his account of the university, 
Dres i a et antiquitates universitatis Oxoniensis, at the university 
dal Es two large folios in 1674. Wood then turned (with finan- 
Blei ante from his patron Ralph Sheldon and the help of 
ilg: ^ Supplied by John Aubrey [q.v] and others) to the com- 
on of a vast biographical dictionary of Oxford writers and 
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ecclesiastics, which appeared (also in two folio volumes) in 1691- 
92, under the title Athenae Oxonienses. Apart from antiquarian 
excursions, mainly in the neighbourhood of Oxford, Wood lived 
the life of a recluse, devoting all his time and his resources to re- 
search. He never married. He was deaf, bitter and suspicious, 
and quarreled with his family, his patrons and the fellows of his 
college. His biographical sketches contain many spiteful criti- 
cisms of his contemporaries, which reflect his own bitterness and 
that of his correspondents, and one such passage (supplied him by 
Aubrey), accusing the rst Lord Clarendon of corruption, led to 
his prosecution for libel in the vice-chancellor’s court at Oxford. 
Wood was convicted, mulcted in costs and expelled from the uni- 
versity, an experience which still further embittered his attitude 
toward his Oxford contemporaries. He died at Oxford on Nov. 29, 
1695. 

Wood left to the Ashmolean library a vast collection of papers, 
mainly in manuscript, including, besides correspondence, an auto- 
biography and diaries. His manuscripts have proved a gold mine 
for subsequent historians of Oxford, and they afford a uniquely 
detailed and human picture of university life in the second half of 
the 17th century. Wood’s place in Oxford historiography was 
not long left vacant: a few weeks after his death there took 
place the matriculation of Thomas Hearne, whose voluminous 
Collections continue over the first quarter of the 18th century that 
day-to-day chronicle of university happenings which Wood pro- 
vided for an earlier generation. 

The English text of Wood’s History and Antiquities was edited 
by John Gutch in two volumes (1786-90) and a scholarly edition 
of his Athenae was published by Philip Bliss, four volumes (1813— 
20). His autobiography and diaries were admirably edited for 
the Oxford Historical society in five volumes by Andrew Clark 
(1891-1900) under the title The Life and Times of Anthony 
Wood. (J. Sp.) 

WOOD, GRANT (1892-1942), U.S. painter, one of the ma- 
jor exponents of the midwestern regionalism that flourished in 
U.S. art during the 1930s, was born Feb. 13, 1892, on a farm near 
Anamosa, Ia., on which his Quaker grandfather had been a pioneer 
settler in the 1860s. When Wood was ten his father died, and the 
family moved to Cedar Rapids, Ia. Even before this he had begun 
sketching with charcoal. After graduating from high school he 
studied for a summer under Ernest Batchelder at the Minneapolis 
School of Design and Handicraft. In 1913 he went to Chicago 
where he worked with jewelry at the Kalo silversmith shop and at- 
tended night classes at the Art institute. During World War I he 
did camouflage work in the army; following the war he taught art 
at a Cedar Rapids junior high school. In 1920 he went abroad for 
the summer and in 1923 spent a year at the Académie Julian in 
Paris. On his return to Iowa, David Turner, a mortician, gave him 
a garage for a studio and living quarters, becoming his first major 
patron. 

In 1928 when Wood was commissioned to do a stained-glass win- 
dow for the Cedar Rapids Memorial building of the American 
Legion, he went to Munich to seek craftsmen to assist him. While 
there he became fascinated by the work of the Flemish primitives, 
especially that of Hans Memling, and by the portraiture of Hans 
Holbein and Albrecht Dürer. He also admired the meticulously 
realistic peasant types of Wilhelm Leibl and the work of his con- 
temporary Otto Dix. Wood's manner changed from his earlier 
pseudo-Impressionist style to the clean-cut realism generally asso- 
ciated with his name. A portrait of his mother, "Woman With 
Plants” (1929), did not attract attention, but in 1930 his "Ameri- 
can Gothic" caused a sensation when it was exhibited in Chicago. 
The hard, cold realism of the technique displayed in this painting 
and the honest, direct, earthy quality of the subject were unusual 
in U.S. art. Iowa farmers, however, thinking that they were being 
ridiculed, were incensed. Actually Wood had used as models his 
sister Nan and his dentist, B. H. McKeeby, portraying them as a 
farmer-preacher and his daughter in front of their roth-century 
Gothic revival farmhouse, symbols of the sober, hard-working and 
dependable people who were the backbone of the U.S. 

Thus the trend toward regionalism, the American scene of the 
1930s associated with the paintings of Wood, John Steuart Curry 
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and Thomas Hart Benton, was set in motion. Wood’s success in- 
creased, and his paintings were eagerly sought. “Daughters of 
Revolution” caused a furor because of its biting satire. It was 
interpreted as a plea for democracy, a stab at smugness. In 1934 
Wood was made assistant professor of fine arts at the University of 
Iowa, Iowa City, and busied himself with painting, lithography and 
teaching. He died in Iowa City, Feb. 12, 1942. 

See Darrell Garwood, Artist in Iowa; a Life of Grant Wood (1944). 

(F. A. Sw.) 

WOOD, MRS. HENRY (née Erren Price) (1814-1887), 
English novelist, author of the sensational and extremely popular 
novel East Lynne, was born at Worcester, Jan. 17, 1814. Her fa- 
ther, Thomas Price, was a glove manufacturer. In childhood she 
developed a spinal weakness and was an invalid all her life. In 
1836 she married Henry Wood, the head of a large shipping and 
banking firm, and they lived mostly in France until 1856. While 
still abroad she contributed short stories to two English magazines 
and in 1860, after her return to England, wrote the tale Danesbury 
House which won the prize of £100 offered by a temperance so- 
ciety. Her first great success was East Lynne (1861), which was 
translated into several languages and dramatized with great effect. 
Other highly successful novels followed and after her husband’s 
death (1866) she became proprietor and editor of the Argosy 
magazine (1867). She died in London, Feb. 10, 1887. 

East Lynne is a melodramatic and moralizing tale of the fall of 
virtue, its plot depending on unlikely coincidences and its style 
varying between pomposity and carelessness; but in better novels, 
such as The Channings (1862), Mrs. Wood showed considerable 
ability in storytelling and in creating natural middle-class char- 
acter and relationships. 

See C. W, Wood, Memorials of Mrs. Henry Wood (1894). 

WOOD, SIR HENRY JOSEPH (1869-1944), English con- 
ductor, the principal figure in the popularization of orchestral 
music in England in his time, was born in London on March 3, 
1869. Originally an organist, he studied composition at the Royal 
Academy of Music, London, from 1886. In 1889 he toured as a 
conductor with the Arthur Rousbey Opera Company and later 
appeared with other opera companies. In 1894 he helped to or- 
ganize a series of Wagner concerts at the Queen’s Hall, London, 
and on Oct. 6, 1895, established there a nightly season of Prome- 
nade concerts, The success of the annual season of these con- 
certs (the "Proms") had a wide influence on English musical life. 
Beginning with a popular repertory, Wood systematically broad- 
ened the appeal of his concerts to include the entire range of 18th- 
and 19th-century orchestral music. Later he introduced the works 
of prominent contemporary figures, among them Richard Strauss, 
Debussy, and Schoenberg. The Promenade concerts were man- 
aged from 1927 by the British Broadcasting Corporation, and after 
the destruction of the Queen’s Hall in World War II were trans- 
ferred to the Royal Albert Hall. In 1898 Wood married the Rus- 
sian singer Olga Urusova, who had been his pupil; after her death 
he married, in 1911, Muriel Greatorex. 

He published a Mass, songs, arrangements of works of Handel 
and Purcell, an orchestral arrangement of a toccata and fugue of 
Bach (which appeared under the pseudonym Paul Klenovsky), 
„and the books The Gentle Art of Singing, 4 vol. (1927-28), My 
Life of Music (1938), and About Conducting (1945). Wood was 

; ovas in 1911. He died at Hitchin, Hertfordshire, on Aug. 19, 

See R. Hill et al, Sir Henry Wood: Fifty Years of the ‘Proms’ 
(1944) ; J. Wood, The Last Years of Henry J. Wood (1954). 

WOOD, JOHN (1704-1754), British architect, known as 
Wood of Bath because his work established the 18th-century 
character of the city, was the son of George Wood, also an archi- 
tect of Bath. After working in London as one of the principal 
builders on the Cavendish-Harley estate, he returned to Bath in 
1727 and set about transforming the city, applying to the design 
of streets and groups of houses principles first tried out by other 
architects in the West End of London. His designs in Bath in- 
clude Queen Square; Prior Park, built for Ralph Allen; the Cir- 
cus; and the Royal Crescent, designed by himself, but built under 
the direction of his son. The Bristol (1740-43) and Liverpool 
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(1748-55) exchanges were also designed by Wood, 
stored Llandaff Cathedral in Wales. His best work is, however. 
to be seen in Bath. He died on May 23, 1754. Many of his B 
signs were carried out after his death by his son John (d. 17) 
who also, in addition to many groups of houses, built the hot hil 
and the royal private baths, (Ms. W.; X) 
WOOD, LEONARD (1860-1927), chief of staff of the U9, 
Army. before World War I and later governor-genera] of the 
Philippines, was born at Winchester, N.H., Oct. 9, 1860, He at. 
tended a private academy and Harvard Medical School, graduate 
ing from the latter in 1884. He began his military career asa 
civilian contract surgeon with the U.S. Army in the southwest in 
1885-6, and by 1891 had attained the rank of captain and Sue 
geon. His service with Captain Lawton’s Apache expedition - 
which resulted in Geronimo’s capture in 1886, brought him a be ] 
lated Medal of Honor in 1898. He was transferred to Wash 
ington, D.C., in 1895 and on the outbreak of the Spanish-American 
War in 1898 was commissioned colonel of the U.S. 1st volunteer 
cavalry (the famous Rough Riders) with his friend Theodore 
Roosevelt as lieutenant colonel. Meritorious conduct at La 
Guasimas and San Juan Hill brought promotions to brigadier gem 
eral and major general of volunteers. As military governor of 
Cuba, he established a notable record as an administrator, Ih 
1903 he became a major general in the regular army and governor | 
of Moro province in the Philippines. He commanded the Philip. 
pine division of the army, 1906-08. He returned home to head 
the eastern department, became chief of staff (1910-14), and was 
again head of the eastern department when World War I began, 
A strong and vocal advocate of preparedness, Wood was largely 
responsible for establishment of the summer camp at Plattsburg 
N.Y., to give civilians officer training, a model for similar camps 
later. In 1917 he was transferred to a new southeastern departi 
ment, then to Camp Funston, Kan. i 
In 1920 Wood was an active candidate for the Republican presi 
dential nomination and led during the early ballots at the partys 
national convention, Large expenditures by his chief backer, Wi i 
liam Cooper Proctor, and the opposition of party regulars injured 
his chances, and Warren G., Harding won on the 10th ballot, h 
1921 he headed the Wood-Forbes mission to the Philippines al 
remained there as governor-general until 1927. He died at Boslon 
on Aug. 7, 1927. A man of powerful physique, Wood possessed 2 
driving energy and strong convictions, unrepressed, which i 
volved him in frequent controversies. : 


See Hermann Hagedorn, Leonard Wood, 2 vol. ann 
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WOOD, NICHOLAS (1795-1865), English mining engine 
and pioneer in mine accident prevention, was born at Sourmitts. 
Durham, on April 4, 1795. He was trained as a viewer at ME 
Killingworth colliery, where he became f. riendly with the engine 
George Stephenson (g.v.) and shared in the experiments that led 
to the modern locomotive and the first safety lamp. Wood sum 
achieved prominence as both a mining engineer and geologist EO 
eventually became a colliery owner. Greater output and ke 
creasing number of accidents, particularly an explosion at Sh 
Hilda’s colliery in 1839 with 50 fatalities, emphasized the need 
inspection. Wood strongly supported introducing legislation = 
this end, and the first Inspection Act became law in 1852. 0% 
ciety for the prevention of accidents was formed, as he had UP s 
in 1852 as the North of England Institute of Mining Engine 
under his presidency. To this institute he contributed € 
pers on safety lamps, ventilation, underground conveyanté 
mine explosions. He died in London on Dec. 19, ry D) 


WOOD, ROBERT ELKINGTON (1579- — ), USHA 
ness executive, headed Sears, Roebuck and Co. for over 25 V 
and, as an army officer, helped direct the building of the ri | 
Canal. He was born in Kansas City, Mo., on June 13, 187% ^y 
attending local public schools he entered the U.S. Military il 
emy, where he graduated in 1900. In 1905 Wood was $2 
the Panama Canal Zone, where he worked under Gen. Georgi "i 
Goethals, who was in charge of constructing the canal. | 
completion ‘of the canal late in 1914, Wood resigned his 
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commission and entered private business in 1915, but in 1917, 
when the U.S. entered World War I, returned to the service. He 
served in France as à lieutenant colonel with the Rainbow Divi- 
don, In April 1918 he returned to the United States, was pro- 
moted to the rank of brigadier general, and became for a time 
acting quartermaster general. Leaving the army again in 1919 
to enter private industry, Wood worked for five years with Mont- 
gomery Ward and Co. He then transferred to Sears, Roebuck 
and Co, where he became president in 1928, chairman of the 
board in 1939, and continued as a director of the company after 
his retirement in 1954. 

Wood took an active part in public affairs, Early in the 1930s 
he supported Pres. Franklin D. Roosevelt and the New Deal but 
toward the end of the decade he began to denounce the govern- 
ments policies as "disastrous." During the period immediately 
preceding the entry of the U.S. into World War II he headed the 
America First Committee, whose purpose was to keep the country 
out of war. When the U.S. entered the war in December 1941, 
Wood left Sears, Roebuck and Co. and served as a civilian ad- 
viser to the Army Ordnance Department and the Army Air Forces. 
He was active in civic affairs in Chicago, especially in supporting 
the Boys’ Clubs. 

For Wood’s role in the history of Encyclopedia Britannica, see 
ENCYCLOPAEDIA. (R. A. Cr.) 

WOOD, ROBERT WILLIAMS (1868-1955), U.S. physi- 
dst whose many contributions included development of the tech- 
nique of Raman spectroscopy, was born May 2, 1868, in Concord, 
Mass. He graduated from Harvard University in 1891 and later 
studied at Johns Hopkins University, Baltimore, Md., and the 
Universities of Chicago and Berlin. From 1901 until his death he 
was at Johns Hopkins as professor and later research professor of 
experimental physics. In physical optics he made fundamental 
discoveries in the fields of resonance radiation, fluorescence, ab- 
Sorption spectra, and Raman spectra. The improvements he in- 
troduced in the ruling of echelette diffraction gratings, and in 
other spectrometric methods opened new possibilities for astro- 
physicists. Wood also made important contributions to the fields 
of Supersonics and biophysics, His publications include Physical 
Optics (1905; new editions, 1911, 1934) and Researches in Physi- 
cal Optics (two volumes; 1913-19). His How to Tell the Birds 
ftom the Flowers, a book of nonsense verses with illustrations by 
the author, was first published in 1917 and went through many 
editions, Wood died Aug. 11, 1955, in Amityville, N.Y. See also 
Fiero Emission : Historical Development ; SPECTROSCOPY: Grat- 
ing Shectrographs, 
he W. B. Seabrook, Doctor Wood ... (1941) ; G. H. Dieke, “Robert 
thy Be Wood .. . ,” in Biographical Memoirs of Fellows of the So- 

» Royal Society of London (1956). 
a 0D, the principal strengthening and water-conducting tis- 
(Det ns Stems and roots. Technically it is referred to as xylem. 
ia 5 of wood structure and function are treated in PLANTS AND 
T Science: Anatomy of Plants.) 


PHYSICAL AND MECHANICAL PROPERTIES 


mialy, wood is a very stiff jelly or gel and, like glue. gelatin 
iig us hygroscopic, swelling as it absorbs water and shrink- 
amo it dries. Wood can absorb only a limited amount of water, 

unting to about 30% of its dry weight. A piece of wood con- 
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laini : 3 Bee dcs S 
ling this amount in its walls but none in its cavities is said to’ 


s reached the fibre-saturation point and has attained its maxi- 
ut s volume. If further water is added, it will enter the cavities 
? additional swelling will ensue. 
ei, Pec gravity of the basic substance that makes up the 
Shecies Structure of trees is 1.55. This value is the same for all 
Produce The various species differ in density of the wood they 
E because of differences in cellular arrangement. 
features 5 Section of a tree trunk shows the following well-defined 
Which uS Succession from the outside to the centre: (1) bark, 
Varies uu be divided into (a) the outer, corky, dead part that 
(b) & demnm thickness with different species and with age, and 
the Jeg in, inner, living part that conducts food materials from 
Ves to the outer parts of the tree; (2) wood, which in com- 
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mercially valuable trees of most species is clearly differentiated 
into sapwood and heartwood; and (3) pith, indicated by a small 
central core that represents primary growth formed when woody 
stems or branches elongate. 

Growth Rings.—Between the bark and the wood is a layer of 
thin-walled living cells, invisible without a microscope, called the 
cambium, in which all growth in thickness of bark and wood arises 
by cell division. No growth in either thickness or length takes 
place in wood already formed; new growth is purely the addition 
of new cells, not the further development of old ones. New wood 
cells are formed on the inside and new bark cells on the outside of 
the cambium. As the diameter of the woody trunk increases, the 
bark is pushed outward, and the outer bark layers become 
stretched, cracked and ridged in patterns that are often charac- 
teristic of a species. 

In temperate climates there is sufficient difference in many 
species between the wood formed early and that formed late in 
a growing season to produce well-marked annual growth rings. 
The age of a tree at any cross section of the trunk may be de- 
termined by counting these rings. If the growth is interrupted 
by drought or defoliation by insects, more than one ring may be 
formed in the same season. In such an event the inner rings 
usually do not have sharply defined boundaries and are termed 
false rings. 

Growth rings are most readily seen in such hardwood species 
as ash, oak and elm, and among softwoods. In species such as 
poplar and maple, the differentiation between early and late growth 
is slight, and the annual rings are more difficult to recognize. In 
some tropical regions growth may be practically continuous 
throughout the year, and no well-defined annual rings are formed. 

Springwood and Summerwood.—The inner part of the 
growth ring formed first in the growing season is called spring- 
wood or early wood, and the outer part formed later in the grow- 
ing season is called summerwood or late wood, Actual time of 
formation of these two parts may vary with environmental con- 
ditions. Springwood is generally characterized by cells with rela- 
tively large cavities and thin walls. Summerwood cells have 
smaller cavities and thicker walls. The transition from spring- 
wood to summerwood may be gradual or abrupt, depending on 
the species and to some extent on the growing conditions at the 
time the transition takes place. In some species, such as the 
maples, birches and poplars, there is little difference in the ap- 
pearance of the inner and outer parts of a growth ring. 

When growth rings are prominent, as in the larch, Douglas fir, 
Scots pine, ashes and oaks, springwood differs markedly from 
summerwood in physical properties. Springwood is lighter in 
weight, softer and weaker than summerwood; it shrinks less across 
and more along the grain of the wood. Because of the greater 
density of summerwood, the proportion of summerwood is some- 
times used to judge the quality or strength of wood. 

Sapwood and Heartwood.—Sapwood contains living cells and 
plays an active part in the life processes of the tree. It is located 
next to the cambium and functions in sap conduction and storage 
of food. 

The sapwood layer may vary in thickness and in the number 
of growth rings it contains. Sapwood commonly ranges from 14 
to 2 in. in radial thickness. In certain species the sapwood con- 
tains very few growth rings and may not be more than } in. thick, 
but the maples, hickories, ashes and some of the southern yellow 
pines may have sapwood 3 to 6 in. thick, especially in second- 
growth trees. As a rule, the more vigorously growing trees of a 
species have thicker sapwood layers. 

Heartwood consists of inactive cells formed by changes in the 
living cells of the inner sapwood rings, presumably after their 
use for sap conduction and other life processes has largely ceased. 
The cavities of heartwood also may contain deposits of various 
materials that give much darker colour to the heartwood, although 
not all heartwood is dark. In some hardwood species, such as the 
ashes, certain oaks and hickories, the pores become plugged with 
growths known as tyloses before the change to heartwood is com- 
pleted. 

There is no consistent difference between sapwood and heart- 
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wood in dry weight or in strength. 
These properties are influenced 
more by growth conditions of the 
trees at the time the wood is 
formed than by the change from 
sapwood to heartwood. In some 
instances, as in the redwood, 
western red cedar and iroko, con- 
siderable amounts of infiltrated k 
materials may somewhat increase 
the weight of the wood and its 
resistance to crushing, 
Hardwood and Softwood.— 
Trees are divided into two 
classes: hardwoods, which have 
broad leaves, and softwoods or 
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conifers, which may have scale- PHOTOMICROGRAPHS OF PITCH PINE, A SOFTWOOD, MAGNIFIED 238 TIMES, 
like or needlelike leaves. Hard- SHOWING (LEFT TO RIGHT) CROSS SECTION, RADIAL SECTION, AND TANGEN- 
woods are deciduous, except in TIAL SECTION 


the warmest regions, shedding 
leaves at the end of each growing season. Softwoods, except bald 
cypress, tamarack and larch, are evergreen. Softwoods are known 
also as conifers because all species of softwood bear cones of one 
kind or another. The terms “hardwood” and “softwood” have 
no direct reference to the hardness or softness of the wood. 

Cellular Structure of Softwoods.—The principal cell type found 
in all softwood species is the tracheid, a closed, elongated cell. 
In the sapwood the tracheid walls are relatively thin and in the 
summerwood they may be very thick. The tracheids perform 
the dual function of conduction and support within the tree. 
Conduction between adjacent tracheids is accomplished by means 
of specialized structures known as bordered pits. The types of 
pits found between tracheids and storage tissues are usually quite 
distinctive and aid in the identification of the various species. In 
commercial woods the average tracheid length varies between 3 
and 5 mm. 

Horizontal tissue systems known as wood rays occur in all 
species, serving primarily as storage areas for nutritive mate- 
rials. The rays of coniferous woods are usually only one cell 
in width tangentially and extend from their point of formation 
to the bark. The individual cells are radially elongated and thus 
have the general appearance of a building brick. An individual 
ray may consist of a single type of cell known as a parenchyma 
or may contain, in addition, another cell type, the ray tracheid. 
The ray tracheids are of approximately the same size as the 
parenchyma cells. 

Tn certain species of softwood, such as redwood, hemlocks and 
the cedars, parenchyma cells also occur in the vertical system 
parallel to the tracheids. The vertical parenchyma cells are simi- 
lar to those found in the rays except that they are elongated ver- 
tically. These cells generally contain dark-coloured deposits. 

Certain softwood species have a distinctive type of tissue known 
as the resin duct or resin canal. r 
The resin canals form a continu- 
ous series both vertically and hor- 
izontally through the wood. In 
the horizontal system these canals 
are found in the larger rays, 
which are referred to as fusiform 
wood rays. Resin canals char- 
acterize the wood of the pines, 
spruces, larches and Douglas fir. 

The cells that line the canals 
are called epithelial cells; they 
secrete resin, which is then trans- 
ported via the canals both ver- 
tically and horizontally in the 
tree. In the pines the epithelial 
cells are very thin-walled, but in 
the spruces, larches and Douglas 
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woods.—The hardwoods as a group are more highly evolved thin 
the softwoods, and consequently their wood structure shows much 
greater variation with respect to cell sizes as well as cell arrange 
ment. The distinguishing cell type of the hardwoods is the vessel 
commonly referred to as a pore when seen on the cross section of 
the wood. The individual vessel members are relatively shor, 
open at the ends and about ys in. long. In diameter they my 
vary from being just barely ble with a magnifying glass to 
easily visible with the unaided eye. Distribution of the pores my 
occur in a variety of arrangements, but there are two basic types! 
ring-porous woods, in which the pores of the springwood are dis. 
tinctly larger than those of the summerwood; and diffuse-porous 
woods, in which the pores are of the same size throughout tht 
growth ring or cross section. Within these two types there my 
be a large number of arrangements of the summerwood pore 
varying from a radial to a tangential disposition. : 
As in the softwoods, rays are common to all hardwood species. 
The cells composing the rays may be cubical or radially or vert 
cally elongated. Their function, however, is that of storage, 851 
the softwoods. i 
Vertical parenchyma is generally more common in the hart: 
woods, and in some tropical species may comprise a third or mort 
of the cross section. The arrangement of parenchyma as seen it 
cross sections seems to have an almost infinite variety of pattem 
they are generally distinctive for a particular species or VEM 
of species. The individual cells are vertically elongated, an 
vertical series of these cells is referred to as a parenchyma sin 
The fibres of hardwoods are the principal strengthening nn 
supporting cells, The fibres are long cells that are widest al 
midlength and taper to sharp points; they are generally 9? 
1mm. long, In heavy woods the fibre walls are very thick, 
woods of low density, such as balsa, they are very thin. 
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SHOWING (LEFT TO RIGHT) CROSS 
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WOOD 


Grain, Texture and Figure.—The terms grain, texture and 
figure are frequently misused. Grain refers to the direction of the 
fibres or other longitudinal elements relative to the vertical axis 
of the tree or the longitudinal edges of individual pieces of timber. 
Grain may be straight, spiral, interlocked, wavy or irregular, 

Texture refers to the relative size and variation in size of the 
cells, ranging from fine to coarse and even to uneven. Fine tex- 
ure is associated with species that have cells of small diameter, 
such as maple; coarse-textured species, such as oaks, have large- 
diameter cells. Even-textured woods have cell diameters that are 
nearly uniform, while uneven-textured woods show a distinct vari- 
ability in cell diameters. 

Figure is the pattern produced on longitudinal surfaces of lum- 
ber or veneer as a result of the arrangement of the different tissues, 
the direction of the grain, differences in colour or combinations of 
these. 

Colour and Odour.—The colour of wood results from the 
presence of infiltrated compounds in the cell walls and cell cavities. 
With few exceptions the colour is limited to the heartwood, the 
sapwood being very light coloured. Almost every colour imagi- 
mble may be found among the thousands of different species of 
trees, ranging from the near-white of holly to the jet black of 
ebony. The colour may change when wood is exposed to light 
for long periods of time. In general, the lighter coloured woods 
tend to become darker, and the darker woods become lighter. 

Although the majority of woods lack distinctive odour, many 
species possess a specific and highly characteristic odour that 
permits identification by this means alone. Among those with 
distinctive and pleasant odours are the cedars, rosewoods and 
sassafras, while unpleasant odours are associated with Dahoma 
m alpine fir. These odours usually disappear when the timber 
is dry, 

Water Content.—The water content of wood is of great im- 
portance, since it affects the weight (and consequently the cost 
of transport), size, shape, heat-producing power, hardness, strength 
and stiffness of the piece, as well as its vulnerability to attacks by 
fungi and insects. The water content also determines the changes 
in these characteristics that will ensue when the wood is trans- 
ferred to another environment. 

Water content may be expressed in two ways: as the ratio of 
the weight of the contained water to the weight of the wet wood 
aways less than 100%); or as the ratio of the weight of con- 
tained water to the weight of dry wood. With the latter method, 
Which is more common, a log is described as containing 200% 
Water when it contains 200 Ib. of water for every 100 Ib. of dry 
Wood, Such a high water content does occasionally occur natu- 
ally, as for example in freshly felled swamp (Louisiana) cypress. 
! he frequently, in freshly felled timbers, it is around 100% in 
» aa heartwood usually contains much less. Here a 
Fuel €rror must be corrected: In cold-temperature regions the 
Hm Of a tree does not contain less water in winter than in sum- 

t; often the reverse is the case. 
fe a exposed to the open air, preferably under cover, a freshly 
Ge: of wood dries and shrinks until the water content 

E urface has a vapour pressure equal to that of the atmosphere. 
d Pa content of pieces of timber thus seasoned in the open 
sil iMd are not too massive, varies according to the season and 
tain m values would be between 15% and 20%, in Great 
bw a5 c» in Egypt, for example, the water content might be as 

O. 

u ee is brought indoors, further drying and shrinking 
inm t so that furniture in Great Britain contains about 796 to 
Sites isture and in drier parts of South Africa and the United 

only about 6% 

x b. 
that A ian ded to be absolutely dry when all water, except 
tteomplish o chemically combined, has been removed. Removal is 
Posed ae by drying in an oven at 100° C. When dry wood is 
negro moist air it reabsorbs water and swells. For a given 
ercenta, Tic humidity, all species of wood attain about the same 

ffere CI moisture based on their oven-dry weight. 

for US kinds of wood exhibit different changes of volume 
àme percentage gain or loss of water, heavy woods gen- 
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erally swelling or shrinking more than light woods. However, 
shrinkage and swelling are not exactly proportional to density, for 
woods of the same density often show considerable differences in 
this respect. 

A piece of wood tends to shrink and swell unequally in different 
directions. Along the grain, shrinkage and swelling are so slight 
that measuring rods made of well-seasoned wood are very reliable. 
Across the grain, shrinkage and swelling are many times as great— 
in a radial direction 2% to 9% and tangentially (or parallel to the 
annual rings) 4% to 14%. 

A piece of wood whose fibres run in various directions, like 
those of very knotty wood or burls, obviously is especially liable 
to split when dried. It is partly for this reason that the burl wood 
used in the manufacture of beautifully figured furniture is cut into 
very thin sheets, called veneers, that are glued onto straight- 
grained wood, 

Plywoods consist of thin veneer sheets glued together so that 
the grains of the successive sheets cross one another, usually at 
right angles; thus plywood exhibits less warping and more uniform 
shrinkage than does plain wood. 

Heat Value.—The heat-yielding power of a piece of wood de- 
creases with an increase in its water content. During combustion 
the heat liberated is mainly derived from the woody components; 
therefore, a heavier wood can supply more heat. The presence 
of resin, of course, increases the heat value. However, the most 
important factor often is the form in which the heat is liberated. 
Very heavy woods produce short or no flames and burn slowly. 
while light woods produce long flames and burn fiercely. Conse- 
quently, for starting fires or producing steam the latter are used, 
while for heating rooms, woods of intermediate density (e.g., oak. 
beech and ash) are most efficient. 

Mechanical Properties.— Because of its difference in structure 
along and across the grain, wood differs in strength and stiffness 
in these two directions; it is strongest and stiffest along the grain 
and weakest at right angles to it. In bending stress, wood is 
strongest and stiffest in the direction perpendicular to the grain. 
Consequently, joists, beams, floorboards, posts, ax handles and 
wheel spokes are made with the grain straight and parallel to their 
sides; they are weakened by cross 
grain and by knots. 

The remarkable mechanical 
property of wood is its combina- 
tion of strength and lightness; for 
example, wood has a higher ratio 
of crushing strength to density 
| than do iron, steel and most other 
metals. Clear, straight-grained 
wood may be very strong in ten- 
sion parallel to the grain and is 
frequently used in the lower 
chords of trusses. However, one 
of the principal difficulties in 
taking advantage of this property 
has been the lack of suitable fas- 
tenings. 

The peculiar elastic properties 
of wood make it valuable as a 
resonator, as in the bellies of vio- 
lins and the sounding boards of 
pianos. Decaying wood soon de- 
clines in strength and elasticity, 
and even when only partly de- 
cayed it emits a dull sound when 
struck, rather than a sharp, ring- 
ing sound. 

Wood is strongest when dry. It 
decreases somewhat in strength 
and stiffness as it picks up mois- 
ture from the atmosphere, but 
this property can be used to ad- 
vantage; for example, in the man- 
ufacture of furniture moist steam 
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is applied to wood so that it can be bent more easily and to sharper 
curvatures. 

Petrified Wood.—Trees or parts of trees that have become 
buried may, in certain circumstances, become petrified. Under 
ordinary conditions burial will result in decay; but when the 
groundwaters contain appreciable amounts of minerals in solu- 
tion a very slow replacement action occurs, and eventually al- 
most all of the wood substance may be replaced by minerals. In 
this process all of the structural features of the wood are retained 
and may be studied under the microscope so that identification of 
the wood is still possible. Not all ancient wood, however, is petri- 
fied, Trees buried in swamps or bogs where they have been con- 
tinuously wet have been found in excellent condition after many 
thousands of years. If wood is sealed from air and moisture, it will 
remain in perfect condition for extremely long periods of time. 
Such instances of burial are rare, but when they have occurred 
the wood was found to be in a perfect state of preservation. 
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The art of protecting wood from decay or the ravages of in- 
sects is of very ancient origin. It is probable that the Egyptians, 
who were experts in the preservation of corpses, also preserved 
wood by artificial means. Pliny mentions that ancient peoples 
employed essential oils, such as oil of cedar, olive oil, oil of 
spikenard and vinegar. The beginning of the 19th century saw 
the introduction of modern methods of impregnating wood with 
either salt or oil solutions. Later, a further impetus was given to 
improving methods of wood preservation by the development of 
railways, which require large quantities of wooden ties (sleepers), 
and by the introduction of telegraphy, which requires large num- 
bers of poles. Wood preservation is important not only from the 
standpoint of direct cost but also as a means of conserving timber 
resources. 

Causes of Deterioration.—Wood may deteriorate from sev- 
eral causes. Among the more common are decay due to fungi, the 
attack of insects and marine-borers, fire, and mechanical damage 
such as abrasion, crushing or splitting. Decay fungi are of two 
general types: the "white rotters," in which the fungus consumes 
lignin as well as cellulose, and the "brown rotters," sometimes 
called “dry rotters,” which remove cellulose primarily. The num- 
ber of insects that attack wood is very great, but probably the 
most damage is done by termites (subterranean and drywood), the 
deathwatch beetle (Xestobium rufovillosum), which is injurious 
to structural timber, the powder-post beetles (family Lyctidae) 
and the common furniture beetle (Anobium punctatum), which is 
destructive to furniture and to structural timbers. A number of 
marine mollusks (Teredo, the shipworm) and crustaceans (Lim- 
noria, the gribble, and Chelura terebrans) are most destructive 
to wood in seawater. 

Chemical Preservatives.—Chemicals used in the preservation 
of wood may be divided into two broad classes; oils and water- 
borne salts. The former consist of petroleum bases containing 
either coal-tar creosote; solutions of creosote and coal tar or creo- 
sote and petroleum; or preservative chemicals, such as penta- 
chlorophenol and copper naphthenate. For protection against 
water, oil-based preservatives containing wax or other water- 
repelling substances are used, 

Water-borne salts attracted attention as possible preservatives 
for the treatment of wood as early as 1705, when mercuric 
chloride was first used. Of all salts that have been used in treat- 
ing wood, zinc chloride has best stood the test of time; the process 
of using it in wood preservation is known as Burnettizing, after Sir, 
William Burnett. Copper sulfate was used as long ago as 1840. 
but all of these salts have since fallen out of favour when used 
alone. Modern practice emphasizes combinations of two or more 
salts of zinc, copper, chromium, fluorine, boron or arsenic, the aim 
being to form compounds of low water solubility that will be re- 
sistant to leaching out of the wood. Chemicals used to impart fire 
resistance are generally various combinations of ammonium (sul- 
fate and phosphate), boron and zinc compounds. 

Methods of Treatment.—Beíore wood is treated, all bark 
should be removed and the wood should be worked to its final 
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form, as far as practicable. Cutting or boring holes after app 
cation of the preservative often exposes unprotected wood, th 
important to note that the inner bark either stops or retards tel 
penetration, and this is one of the most difficult obstacles to oven. 
come. All processes, with the exception of those involving diff. 
sion of salts into the natural moisture in green wood, require that 
the timber be seasoned or conditioned. Conditioning Preparatory 
to pressure treatment may involve air seasoning, kiln or tunnel 
drying, steaming followed by vacuum treatment, heating in sj. 
vent vapours, or heating with the preservative in a vacuum, The 
conditioning may either remove moisture to allow greater space 
within the wood for the preservative or heat the wood to improye 
penetration, or both. Either air seasoning or kiln drying is used 
prior to treatment by nonpressure processes. 

Nonpressure Processes.—lhe basic nonpressure processes jp. 
volve simple procedures such as spraying, brushing and brief dip. 
ping; there is very limited penetration of the preservative and thus 
limited protection. More effective nonpressure treatments in 
clude prolonged soaking or steeping, the hot-and-cold bath proces 
and its various adaptations, diffusion, and impregnation under; 
vacuum, Dipping for 3 minutes, as well as vacuum treatment, is 
commonly used in applying water-repellent preservatives to wit- 
dow sash and related millwork, which ordinarily do not requie: 
high degree of protection. Soaking for from several hours to two 
or more days is used in applying preservative oils to fence posts and 
some marine timber. Processes involving diffusion are used in 
treating green fence posts and structural lumber with water-bome 
preservatives. The hot-and-cold bath method, with either creosote 
or pentachlorophenol in oil, is widely used with poles of such spe 
cies as western red cedar, which have been made more receptive to 
penetration of the preservative by making incisions in the grount 
line zone. The life of western red cedar poles is increased by tw 
to three times by such treatment. An improved vacuum proces 
combined with prolonged soaking is used in applying both water 
borne and oil-borne preservatives to construction lumber of easly 
penetrated species, such as the dry sapwood of southern pins. 

Pressure Processes—In commercial practice wood is most often 
treated by immersing it in preservative in a high-pressure 4 
paratus and applying pressure. Pressure processes differ from ont 
another in details, but the general principle is the same in all 
The wood, placed on steel cars, is run into a long, steel cylinder, 
which is then closed and filled with preservative. Pressure thet 
forces preservative into the wood until the desired amount r 
been absorbed. Pressure cylinders vary from 24 to 9 ft, ind 
ameter and from 24 to 180 ft, in length. Gauge pressures m 
50 to 250 p.si. are generally used, although pressures a8 big A 
1.000 p.s.i. may be used for selected woods, such as some eucalyp! 


BY COURTESY OF THE U.S. FOREST PRODUCTS LABORATORY MENT yn 
LUMBER BEING MOVED INTO A PRESSURE CHAMBER FOR Mir. oe 
A PRESERVATIVE THAT WILL PROTECT IT FROM DECAY AND 

AGE 
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A considerable amount of preservative is absorbed, and there is 

relatively deep penetration. 

Two principal types of pressure treatment, the full-cell or 

Bethell process and the empty-cell process, are in common use. 
The full-cell process is used when the retention of a maximum 

wantity of preservative is desired; it is the process used for tim- 
bers that are to be treated with creosote and exposed to marine- 
borers. Water-borne preservatives and fire-retarding chemicals 
are generally applied by the full-cell process, and preservative re- 
tention is controlled by regulating the concentration of the treat- 
ing solution. The steps in this process are essentially as follows: 
(1) the charge of timber is sealed in the treating cylinder, and a 
preliminary vacuum is applied for 30 minutes or more to remove 
ihe air from the cylinder and, as much as possible, from the wood; 
(2) the preservative, previously heated to somewhat above the 
desired treating temperature, is admitted to the cylinder; (3) 
after the cylinder is filled, pressure is applied until the required 
retention of preservative is obtained; (4) when the pressure period 
is completed, the preservative is withdrawn from the cylinder; 
finally (5), a short period of vacuum treatment may be employed 
to free the charge of excess preservative. 

When the timber is steamed before treatment, the preservative 
isadmitted at the end of the vacuum period that follows steam- 
ing. When the timber has received preliminary conditioning by 
the Boulton or boiling-under-vacuum process, or by vapour dry- 
ing, the cylinder can be filled and the pressure applied as soon as 
the conditioning period is completed. 

The object of empty-cell treatment is to obtain deep penetra- 
tion with a relatively low net retention of preservative. For treat- 
ment with oil preservatives, the empty-cell process should always 
be used if it will result in the desired retention. Two empty-cell 
treatments, the Rueping and the Lowry processes, are commonly 
employed. Both use the expansive force of compressed air to 
E part of the preservative absorbed during the pressure 
penod. 

The Rueping empty-cell process has been widely used for many 
years in both Europe and the United States. The following gen- 
tral procedure is employed: 

1. Air under pressure is forced into the treating cylinder, which 
Contains the charge of timber. The air penetrates some species 
of wood easily and requires but a few minutes’ application of 
Pressure. In the treatment of the more resistant species, common 
Practice is to maintain air pressure from 30 to 60 minutes before 
the preservative is admitted. The air pressures employed gener- 
illy range between 25 and 100 p.s.i., depending upon the net re- 
tention of preservative desired and the resistance of the wood. 

2. After the application of preliminary air pressure, the pre- 
Sttvative is forced into the cylinder. During the filling process, 

Me air in the treating cylinder is replaced with preservative at 
‘Me same pressure in an equalizing or Rueping tank, or it is gradu- 
illy allowed to escape from the treating cylinder as the preserva- 

Ve is pumped in so that the pressure within the cylinder remains 
Constant. When the treating cylinder is filled with preservative, 
Pressure is raised and maintained until the gross absorption is 

-,, ient to leave the required amount of preservative in the wood 
q a Completion of the treatment. 

T At the end of the pressure period, the preservative is drained 
.. {om the cylinder and a final vacuum treatment removes the sur- 
Hs Preservative from the wood. The amount recovered may be 

Em 20% to 60% of the amount injected. 
ict Lowry process is often called the empty-cell process. The 
Briten between it and the Rueping process is that in the 
atmo Process the preservative is admitted to the cylinder at 
ison ate Pressure, and the air originally in the wood is im- 
Dus during the filling period. After the cylinder is filled with 
£ fe o rvative, pressure is applied and the remainder of the treat- 

15 the same as described for the Rueping process. A 
E process has the advantage of requiring less equip- 
si Ince the Rueping process requires an air compressor and an 
j Cylinder or Rueping tank for the preservative, or a suitable 
- Bs P to force the preservative into the cylinder under pressure. 
àve advantages, however, and both are widely used. 
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WOOD CHEMISTRY 

The main component of woody tissue is polysaccharide, which 
means that the molecules consist of long-chain carbohydrates, 
the components of which are simple sugars. This material, com- 
prising about two-thirds of common woods, is known as holo- 
cellulose. Holocellulose has two fractions. It consists primarily 
of cellulose, a fibrous polysaccharide closely related to cotton and 
having only the single sugar glucose as its basic building block. 
The lesser portion of holocellulose is hemicellulose, an amorphous 
mixture of smaller polysaccharides with a variety of sugars as the 
basic elements. 

The second most prominent constituent of wood, amounting to 
about 25%, is lignin. Like hemicellulose, lignin is amorphous in 
character. Both the hemicellulose and lignin are diffusely dis- 
tributed through the cell walls of wood. There are marked dif- 
ferences in the chemical structure and behaviour of the lignin in 
coniferous woods and in broad-leaved woods. All lignin, however, 
like the other major constituents of wood, is polymeric in nature. 
The phenylpropane nucleus is a prominent unit in its structure. 
The exact chemical constitution of lignin remains unknown in spite 
of a great amount of investigation. 

Certain treatments, such as simple steaming or treatment with 
cold alkali, cause a softening of the intercellular lignin and hemi- 
cellulose and permit the defibration of wood to coarse pulps, useful 
in the production of paper or fibreboard. More drastic treatment 
with a variety of chemicals results in a more complete removal of 
lignin and produces paper pulps with improved properties. Bleach- 
ing removes the residual lignin from such pulp and yields high- 
quality white papers. All but a very small percentage of paper is 
made by such processes. 

Minor constituents of wood include mineral or ash and so- 
called extraneous materials. There are great differences in the 
Character and amount of such substances from one species to the 
next, and even within a species there may be wide variation in the 
quantity of these materials. Certain extraneous materials, such 
as tannin from wood or bark, find significant economic uses. 
Many of the special characteristics of woods, such as colour, odour 
and durability, are contributed by the extraneous materials. 

The production of timber products inevitably results in large 
amounts of residues in the form of low-grade trees, logging debris 
and manufacturing and pulping wastes, and much attention is 
given to the profitable use of this material. The production of 
higher grades of wood pulp results in the utilization of only about 
50% of the weight of the wood. The pulp industry has made 
important advances in the recovery and utilization of residues, 
thereby adding to the revenue of the mills and reducing the prob- 
lem of waste disposal. Veast for human or animal food is made 
in many countries from the sugars formed as a by-product in 
the sulfite pulping of wood. The lignin produced in sulfite pulp- 
ing is a raw material for much of the vanillin (a flavouring 
material) used in the world. Other by-product lignins and 
bark preparations find use as oil-well drilling-mud additives, 
as dispersing agents and in the preparation of certain types of 
plastics. 

The large amounts of logging and manufacturing residues and 
the wood in unused low-grade forests represent a tremendous po- 
tential industrial raw material. Such wood substance is primarily 
carbohydrate and by appropriate means can be converted to sim- 
ple'sugars that are suitable as human or animal foods and as 
chemical raw materials. 

Cellulose, highly purified, finds its place in the production of 
viscose and acetate rayon, in cellulose nitrate (a solid propellent) 
and in a variety of other chemical derivatives useful as coatings, 
adhesives and plastics. 

Chemical and physical treatments are sometimes used to modify 
the dimensional stability and mechanical properties of wood. Such 
treatments usually involve either bulking the fibre walls in the 
wood cells with resins or waxlike substances so that they cannot 
shrink when they lose water, or producing new chemical linkages 
between the long, parallel cellulose molecules to tie them together 
more firmly. 

Outstanding among these treatments is one in which the wood 
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* 
is impregnated with synthetic chemicals that form insoluble resins 
in the cell walls. This chemical product has been widely adopted 
in the automotive industry for making carved die models of 
body parts. A compressed form of the material is used for elec- 
trical panels, cutlery handles, dies in metal working and other 
products, 

Another modification process involves a simple soaking treat- 
ment in which polyethylene glycol diffuses into the wood. Green 
wood treated with the chemical is restrained from shrinking as it 
dries. Thus, the wood is dimensionally stabilized and seasoning 
defects, such as splits, checks and warping, especially in highly 
figured wood, are eliminated. 

See also CELLULOSE; PAPER MANUFACTURE: Raw Materials and 
Pulp Production; and references under “Wood” in the Index. 

BIBLIOGRAPHY.—A, J. Stamm and E. E. Harris, Chemical Processing 
of Wood (1953); B. L. Browning, The Chemistry of Wood (1963); 
G. M. Hunt and G. A. Garratt, Wood Preservation, 2nd ed. (1958) ; 
F. W. Jane, The Structure of Wood (1956) ; H. D. Tiemann, Wood 
Technology: Constitution, Properties and Uses, 3rd ed. (1951); H. E. 
Desch, Timber: Its Structure and Properties, 3rd ed. (1953) ; Hand- 
book of Hardwoods (H.M.S.O.; 1956); Handbook of Softwoods 
(H.M.S.O.; 1957) ; M. Büsgen, E. Münch and T. Thomson, Structure 
and Life of Forest Trees, 3rd ed. (1929). (D. G. Co.) 

WOOD ALCOHOL: see METHYL ALCOHOL. 

WOODARD, NATHANIEL (1811-1891), Anglican priest 
and founder of the Woodard schools, was born at Basildon, Essex, 
on March 21, 1811. He graduated at Oxford in 1840 and was or- 
dained priest in 1842, Woodard was not an outstanding scholar, 
but he possessed a genius for organization and for attracting funds 
for his foundations, He was impressed by the lack of good schools 
for the middle classes which combined Anglican teaching with the 
advantages of English public school education at a moderate cost. 
To supply this need he founded the Corporation of St. Mary and 
St. Nicolas in 1848 and based his future foundations on ‘regional 
centres, His first schools were St. Nicolas, Lancing, for the upper 
middle class, St. John’s, Hurstpierpoint, for the middle, and St. 
Saviour's, Ardingly, for the lower middle class. These were fol- 
lowed by a number of boys’ and girls’ schools in different parts 
of the country. At his death at Henfield, Sussex, on April 25, 
1891, his schemes were not completed. In the second half of the 
20th century there were 18 Woodard schools and one associated 
school. In 1870 Woodard was appointed canon residentiary of 
Manchester. His tomb is in the chapel of Lancing College. 

See Sir John L. Otter, Nathaniel Woodard (1925) ; K. E. Kirk, The 
Story of the Woodard Schools (1952). (S. J. C.) 

WOODBRIDGE, an urban district in the Sudbury and Wood- 
bridge parliamentary division of East Suffolk, Eng., 8 mi. (13 km.) 
NE of Ipswich on the tidal River Deben. Pop. (1961) 5,951. 
Once a riverside Saxon settlement, it is an ancient market town, 
with narrow streets and overhanging buildings. The river is now 
used only for pleasure and is a yachting centre. There is horti- 

culture and boat building; formerly ships were built there for 
the Royal Navy. On the other side of the river is Sutton Hoo 
(see SurroN Hoo Sup Buriat), In the quay area is an old 
tide mill; the original mill belonged to a priory of Augustinian 
Black Canons (c. 1190-1532). The 15th-century flint church of 
St, Mary was built on the site of a previous church mentioned in 
Domesday Book. Thomas Seckford, master of requests to Queen 
Elizabeth, built the Shire Hall (c. 1570-75) and almshouses. 
The half-timbered King's Head Inn is of l4th-century origin. The 
bene at the Bell Inn may date from 1550; it is still in working 
order. 

Edward Fitzgerald, the poet and translator of the Rubaiyat of 
Omar Khayyam, was born at Bredfield House, Boulge, north of 
Woodbridge, in 1809. He lived on Market Hill from 1860 to 1873, 
died in 1883, and is buried in Boulge churchyard. (P, W. Co.) 

WOOD CARVING, the process by which wood is shaped for 
aesthetic or decorative purposes with cutting tools held in the 
hand, is an ancient and widespread form of artistic expression. 
It has been practised since the dawn of civilization all over the 
world. Especially interesting is the wood sculpture of Africa, 

which has exercised a considerable influence on contemporary art. 
Some of the finest examples of wood carving are to be found in 
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medieval churches on the European continent and in Engl 
the decoration of choir stalls, altar screens, beams, and 
and in the direct carving of saints, single figures, and | 
Great masterpieces were created in wood by craftsmen 
names were not recorded or have long since been forgotten, 
There are two basic kinds of wood carving, that of the 
tor and that of the wood carver, but the line of demareat 
tween the two cannot always be drawn clearly. In mo 
the real growth of wood carving has been in the work of 
sculptor. The sculptor creates a work of art; the wood ca 
cabinetmaker, who perhaps has helpers and a shop for 
furniture and carved decorations, generally follows the jd 
designs of others and may regard his craft primarily as a so 
of livelihood. In the 20th century this latter type of ca 
been on the decline, since contemporary fashion in archil 
demands simpler furniture and decorations. For anotherart 
based on wood, see Woopcut AND Woop ENGRAVING; for 
tarian woodworking, see CARPENTRY. O 
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The greater part of primitive sculpture is in wood, since the 
terial is generally plentiful and is easily worked with tools 
natural materials. 


ment remain in good condition for more than half a centur 
Since wood in its natural state is a living substance, it ofte 
a special meaning in primitive cultures. The Iroquois 
carved their dance masks from living trees in order that the 
dwelling spiritual force of the tree might be retained. The M 
of New Zealand conducted rituals of propitiation to the K 
spirits before felling a tree, and never burned or even b 
away the chips while working, believing that they still were] 
of the spirit of the tree. T 
Wood-carving tools were most often made of stone 
greenstone of New Zealand, for example, can be worked 
edge that is as effective as an iron tool. Shell was also used, 
the teeth of some animals, Stone adzes were used first to 
out the general form, and sometimes to finish the carvings 
those of the Northwest Coast area of North America, where 
adz marks were left in a regular pattern on the surface. 
work was usually finished to a smooth surface with kniv 
or iron, polished with sand or sharkskin, and rubbed with | 
oil. Iron tools were made by the Bushongo of the central Ct 
who carved such objects as stools, neck rests, drums, bow 
boxes and decorated them with traditional designs. Some 
most intricate carvings were made with shell and stone 
however, such as the New Ireland funerary figures, whi 
deep undercuttings and lacy perforations, and the ce 
paddles of the Austral Islands, which are completely cov! 
minute and extremely precise geometric designs. Howey 
huge totem poles of British Columbia, some as high as 60 
m.), were made with metal tools. 
In general, primitive carvers were not professional a 
many societies all the men carved, as in the Marquesas ; 
and the most skilful were chosen to execute the riti 
Exceptions existed, as among the Maori, where the 8c 
ceremonial boards for the community houses were SP 
and also among the Bushongo, where the sculptors becam! 
bers of the royal court. Little is known of the training 
in primitive societies. The Maori master sculptor was 9. 
man-priest who instructed his pupils in both the tech? 
carving and the rituals that were necessary in order t0 
good work. Sculptors among the Bushongo took pP 
but in many other societies carving was learned simply. 
ing and practising. 
See further PRIMITIVE Arr, (H. 
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India and Ceylon. Since all Indian buildings We 
made of wood, both the structural and carved elements 
ancient stone temples reflect early design in woodwork | 
in regions where stone abounds, houses continue to be ^ 
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wood, The earliest example of the joiner’s art is the wooden 
green of the Buddhist sanctuary at Karli, in Maharashtra state 
(c. AD. 120), and the wooden umbrella of its stupa, carved with 
concentric floral designs. The fragments of carved panels and a 
wooden pillar from Kashmir Smats in the British Museum are the 
wooden counterparts of Gandhara sculpture (see INDIAN ART). 
The most elaborate examples of later wood carving are architec- 
tural ornaments of buildings in Ceylon, south India, Gujarat, 
Kathiawar, and the Himalayan regions. Especially notable are 
the paneled doors used from the Punjab to south India, including 
early examples preserved at Ajmer. Balconies and windows re- 
ceived a particularly rich surface decoration in western India. 
Perforated windows with floral designs were universal. Lattices 
with geometric patterns of Arabic character are found in northern 
India, Notable also are the paneled pine ceilings of Kashmir. 
Some distinction was achieved by the Sinhalese artisans working at 
Kandy, Ceylon, as late as the 19th century. An interesting Indo- 
Portuguese style of ornament is found on chests carved in the 
17th century. 

Southeast Asia.—In Burma the flamboyant carving of the 
ctockets and the immense teak columns of the monasteries of 
Mandalay and Amarapura are especially remarkable for their 
exuberance and floridity of style. Early wood carving in Thailand, 
Vietnam, Cambodia, and Laos can best be studied in the decora- 
tion of stone monuments from the 6th to the 13th century, which 
reproduce lost originals in wood, In more modern periods the 
process was reversed, and wood-carvers as late as the 20th century 
drew their inspiration from the forms of early stone carving at 
Angkor, For a time in the 17th and 18th centuries the Thai wood- 
carvers imitated the styles of Louis XIV and XVI. Wood carv- 
ing of a barbaric richness and fantasy survives in Java and Bali, 
not only in sculpture but in the ornamentation of litters, panels, 
and musical instruments. This is a traditional design composed 
of indigenous, Chinese, and Indian elements. 

China.—Wood carving is undoubtedly a craft of great antiq- 
tity in China. The earliest examples are lacquered fragments of 
the Chou dynasty (c. 1122-256 m.c.) from Ch’ang-sha. Wood 
carving for architectural decoration continued throughout the 
classical periods, although little prior to the Ming has survived. 
Ceiling beams and supporting pillars are carved with a profusion 
of ornament, generally in floral and geometric patterns. Also 
favoured for architectural carving were the monster masks or £'ao- 
tieh, the eight trigrams, as well as auspicious symbols appropriate 
to Buddhist, Taoist, and Confucian usage. Furniture carving is 
generally restricted to the key or fret pattern. Chinese wood carv- 
ing invariably reveals a laborious, even mechanical, execution, and 
specially in later periods it is evident that the virtuosity and in- 
lricacy of the performance is the only measure of artistic merit. 

ailings in houses and temples are frequently decorated with fret- 
Work designs in the. familiar key pattern, which found its way into 
the Chippendale style in Europe. Among the more imaginative 
and ornate examples of Chinese wood carving are the often very 
tlaborate designs for window grilles or lattices which comprise a 
Versified traditional grammar of ornament, including emblems 
of happiness, abundance, and longevity. Although these tech- 
ee are known only in examples of the Ming Period (1368- 
ea} they are of great antiquity. (See further CHINESE SCULP- 


po Pan—The earliest examples of Japanese wood carving are 
* phoenix and music-making angels adorning the canopy in the 

ra Buddhist temple of Horyüji, near Nara; the temple itself 
at of the oldest wooden structures in the world. These ex- 
in ples already display the delicacy of design and exquisite feel- 
E for the medium that characterizes the Japanese wood-carver’s 
ai all periods, Preserved in the Shésdin, the imperial treasure 
u aie at Nara, are many wooden masks worn by dancers at the 
fis. inh of the Great Buddha of Todaiji in A.D. 752. These 
d s bave the realism and vitality of the sculpture of the Nara 

of od (710-784) in a grotesque vein. Some of the best examples 
1333 nce masks were carved during the Kamakura Period (1185- 
E and have something of the hardness, worldliness, and exag- 
ted realism of the style of this time. The nó masks, all carved 
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in wood, first came into existence in the 16th century. They are 
more abstract and expressionless than earlier masks because the 
wearer himself gave them expression through his performance. 
(See Masx.) 

Whereas in the early periods wood carving was largely restricted 
to the decoration of temples and Buddhist ritual objects, in the 
16th century it came to be employed for ornamenting the man- 
sions of the shoguns, In the 17th century the mausoleums of 
the Tokugawa shóguns at Shiba, Tokyo, and Nikko were richly 
decorated with carving both outside and inside. In domestic 
architecture the wood-carver was generally restricted to the 
ramma, the vertical panel in the partition wall above the screens 
separating one room from another. Many of these wood carvings 
were conceived as pictures, and in some cases they were designed 
by famous artists. Although the panels are for the most part 
two-dimensional, the carving often assumes a really sculptural, 
three-dimensional character. The finest examples date from the 
Momoyama Period (1574-1603). See also JAPANESE SCULP- 
TURE. (B. R.) 
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Wood carving has a long history in those areas of Europe where 
wood is abundant (especially Germany, Austria, the Low Coun- 
tries, Scandinavia, and parts of England and France), and it has 
been applied to artifacts ranging in size and purpose from palace 
roofs to nutcrackers. Architectural wood carving is similar to 
contemporary stonework, An early example of this is a set of 
walnut columns from the Salerno district of southern Italy (now 
in the Victoria and Albert Museum, London) which date from the 
last quarter of the 12th century. Their decoration of figurated 
capitals and bases formed of crouching lions are parallel to the 
Romanesque style of that period in stone. 

Owing to the hazards of fire, woodworm, dry rot, and icono- 
clasm, a good deal of carving has perished or been mutilated, and 
much of it cannot be seen in its original state because the paint- 
ing and gilding that enriched it during the Middle Ages has dis- 
appeared or been renewed later. 

Throughout the Middle Ages wood carvings adorned every 
kind of church furnishing—benches, choir stalls, rood screens, 
altarpieces, font covers, pulpits, and lecterns—and was also em- 
ployed in the decoration of small domestic articles (now known 
collectively as treen), including cups, spoons, molds, nutcrackers, 
candlesticks, boxes, pipe cases, and many others. 

Early Middle Ages.—The most striking wood carving to sur- 
vive from the early Middle Ages is Scandinavian. Characteristic 
are carved pinewood portals to the doorways of buildings, such 
as that from the stave church at Urnes, in Sogn, Norway (about 
1050), which, with its wildly interlacing bands of decoration and 
writhing, fantastic beasts, is a typical example. The same beasts 
were carved in the round on the prows of the Norsemen's ships, 
and several appear in the Bayeux tapestry. The oldest example 
of large-scale carving to survive in Britain is the tomb of Sir 
John Pitchford (d. 1285) in Pitchford Church, Shropshire; the 
arcade of roundheaded arches that surrounds the tomb is similar 
to contemporary stonework. 

Gothic.—During the 13th century a graceful, elegant, austere 
style developed in the cathedrals of northern France and was 
reflected in England. At Winchester Cathedral the choir stalls, 
among the earliest examples of English monumental wood carving, 
with their crocketed pinnacles and elaborate tracery epitomize the 
grace and elegance of the Early English style. The advance in 
wood-carving design and technique during the 14th century is re- 
flected in the development from the solidity of the Pitchford 
tomb to the filigreelike pierced openwork of the tester, or canopy, 
of the tomb of Edward III (d. 1377) in Westminster Abbey. 
Splendid work of this period can also be seen in the parclose screen 
of Beverley Minster in Yorkshire, the stalls at the cathedrals of 
Lincoln and Chester, the bishop’s throne at Exeter, and the miseri- 
cords at Wells. 

The existence of many sets of misericords (tip-up seats be- 
neath stalls for priests to lean against during long services while 
still appearing to stand upright) are a reminder that medieval 
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wood-carvers throughout Europe exercised their craft on a small 
as well as a large scale. Since these seats were not intended to 
be seen by worshipers their decoration served no liturgical or 
didactic purpose and the carvers were free to indulge their own 
fancy. The subjects range from the realistic to the legendary and 
from scenes with many figures, such as that depicting the Peace of 
Picquigny at St. George’s Chapel, Windsor, to the formal sim- 
plicity of the prince of Wales’s feathers on one at Ludlow parish 
church in Shropshire. It was on this intimate scale that English 
carvers were able to introduce the comic element at which they 
excelled, 

The most important example of English secular wood carving 
of the 14th century is the roof of Westminster Hall, constructed 
(1394-1402) for what was then a royal palace. This is not only 
the earliest and largest but probably the finest hammerbeam roof 
in Europe. It was the forerunner of many such roofs erected in 
English parish churches during the 15th century. 

During that century the Gothic style reached its final elabora- 
tion and sumptuousness throughout Europe (see Gormic ART). 
In spite of regional differences the same characteristics can be 
recognized from the Thames to the Vistula. In wood carving the 
international character of late Gothic may be judged by compar- 
ing examples as far apart as the stalls of Bruges Cathedral (about 
1430), those of Ulm Cathedral by Jórg Syrlin the elder (1469- 
74), and the altarpiece of St. Mary's, Cracow, with its fantas- 
tically elaborate screen, carved by Veit Stoss (1477-81). One 
of the most marked regional differences was the Perpendicular in 
England (see PERPENDICULAR Perrop), whose vertical emphasis 
and abundant pierced tracery were ideally suited to display the 
technical virtuosity that English wood-carvers had attained. It 
was the great age of parish churches, and examples of the wood 
carver's art may be seen in the magnificent chancel screen of St. 
Mary Magdalene, at Chumleigh in North Devon, which stretches 
for nearly 50 ft. across the nave and aisles; and in the hammer- 
beam roof with carved angels in St. Mary's, at Bury St. Edmunds 
in Suffolk, Font covers, pulpits, bench ends, and misericords too 
were richly carved, 

The finest late Gothic wood carving was produced in Germany, 
where wood was particularly plentiful and there was a long tradi- 
tion in its use, The leading exponents were Veit Stoss (c. 1447- 
1533) and Tilman Riemenschneider (c. 1460-1531). Wood was 
the material most commonly used during this period for altars, 
often carved with figures in high relief set beneath traceried 
canopies; examples are the altar of the Marienkirche at Lübeck 
(1415-25) and that carved by Riemenschneider for the Herr- 
gottskirche near Creglingen (1501-05), 

Renaissance.—While the Gothic style attained this final ho- 
mogeneous exuberance throughout northern Europe, Italy was in 
the midst of the Renaissance (see RENAISSANCE Art). Although 
the early Renaissance was primarily a Tuscan movement, and 
wood in that area was neither abundant nor particularly suitable 
for carving, Renaissance influence was very important in the his- 
tory of wood carving. Italian furniture—especially chairs and 

chests (cassoni)—was often of richly carved walnut (see FURNI- 
TURE DESIGN), which was also used for attractive small pieces. 
In Italy, too, at this period the connection between architecture 
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and wood carving was very close: buildings and their furnish 

were conceived as a unity. This is demonstrated by the doors tp 
Brunelleschi’s Pazzi Chapel in Sta. Croce in Florence (abot 
1430); probably carved by Giuliano da Maiano, they harmonig 
completely with their architectural surroundings, 

Toward the end of the 15th century the influence of the Remis. 
sance began to be felt in northern Europe, and during the 16 
century the new style gradually spread far beyond its Country of 
origin. After the French invasion of Italy in 1494 there Was in. 
evitably a great deal of contact between the two Countries, and 
Francis I’s court was notably Italianate in its artistic tastes an] 
patronage. Even so, France, and indeed England by reason of its 
geographical isolation, clung far longer to the Gothic style than 
did Italy. A particularly striking example of this tenacity can be 
seen in the stalls of Amiens Cathedral by Jean Turpin, carved 
between 1508 and 1519; their decoration shows no awareness 
whatsoever of the artistic change beyond the Alps. 

It was not until the third decade of the 16th century, wha 
Henry VII began to show the typical interest of a Renaissance 
monarch in palace building, that the new style began to be ap. 
parent in wood carving in England. Of Henry's palace at No 
such, in Middlesex, begun in 1538, nothing remains above ground 
except for a few fragments, but to judge from the survey of 165) 
it was “richly adorned and set forth and garnished with a variety 
of pictures and other antic forms of excellent form and workman 
ship.” Its interior decoration must have provided excellent op 
portunities for such skilled wood-carvers as those employed om 
another royal project, the Great Hall of Hampton Court Palace 
The craft also must have enjoyed some importance at that time, 
Since James Needham, the carpenter who designed the richly 
carved hammerbeam roof of the Great Hall (1531-36), was alio 
Surveyor of the King's Works and thus responsible for the entire 
architectural program. This roof, despite the Renaissance decora 
tion in the spandrels, is Gothic in style and construction, 
palace itself illustrates the full impact of the Renaissance o 
wood carving in England. The choir stalls at King’s College 
Chapel, Cambridge (1533-35), show a complete break with Gothic 
tradition and employ every decorative motif known to the Remis- 
sance, including roundheaded arches springing from columns with 
Ionic capitals, and carved coats of arms supported in many “a 
by amorini and separated by pilasters carved with scrolls am 
vases, s TR 

After the 1530s royal building and royal generosity, which | A 
been responsible for such foundations as King’s College, declin 
in scale and munificence, Further, due to the effects of the disso 
lution of the monasteries and the iconoclasm that folic 
break with Rome, the wealthy, who had enriched the d 
devoted more of their attention to their own homes. By the n 
quarter of the 16th century the walls of rooms in the Dy à 
the wealthy were often lined with paneling, carved, p 
oak, and sometimes inlaid with various other woods (see Pd 
During the second half of the century the English interpret e 
of Renaissance detail became more flamboyant and confuse te 
result of the wide distribution of Flemish and German P i 
books. This secondhand version of Italian ornament made S 
use of grotesque masks, groups of flowers and fruit and strap 
and in its florid exuberance foreshadowed the Baroque: aut 

Baroque.—The Baroque style was inimical to protestan ty 
terity. Large-scale painted and gilded figure sculpture a cou 
solely in Catholic churches of the period, and in Protestant. 
tries wood carving of Baroque grandeur is found ae 
decoration of domestic interiors, such as (in England) bei 
Wilton and Ham House, Hampton Court Palace, and oF go 
German and Austrian carvers of the period lacked nO 
the imagination and skill of their Gothic predecessors, i » 
produced many altars, pulpits, and choir stalls. Among ded alt 
important of these are Michael Joseph Héchenwalt’s gilde pili 
in the sacristy of Melk Abbey, Austria (1702-03), and the Fg 
of the University Church, Vienna (1715), which is ric T * 
with mother-of-pearl, Farther north, Flemish craftsme yat 
creating some of the most extravagant wood carvings of the 
in the form of pulpits and confessionals, 
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BY COURTESY OF (BOTTOM RIGHT, BOTTOM LEFT) THE VIC 
TORIA AND ALBERT MUSEUM, LONDON, PHOTOGRAPHS, (TOP 
LEFT, © o. VAERING, OSLO, (TOP RIGHT) FROM HERMAN 
FLESCHE, GUNTHER AND KLAUS BEYER, “TILMAN RIEMEN- 
SCHNEIDER," 1957, PUBLISHED BY VEB VERLAG DER KUNST 
DRESDEN, (TOP CENTRE) J. C. D. SMITH, (CENTRE LEFT) 
NATIONAL MONUMENTS RECORD, (CENTRE) MANSELL-—ALINARI 


(Top left) Detail of carved ornamentation around 
the portal of Urnes stave-church, Sogn, Nor.; c. 
1050. (Top centre) Gothic misericord from 
Beverley Minster illustrating "the cart before the 
horse." (Top right) "The Assumption of the 
Virgin," altar and part of the traceried canopy 
by Tilman Riemenschneider, in the Herrgottskirche, 
near Creglingen, Ger.; 1501-05. (Centre left) 
Detail of Grinling Gibbons’ carving from St. Paul's 
Cathedral, London. (Centre) Detail of door in 
Brunelleschi's Pazzi Chapel in Sta. Croce, Florence, 
probably carved by Giuliano de Maiano; c. 1430. 
(Bottom left) Two leaves of an oak door, with 
allegories of the Old and New Testaments, from 
the Church of St. John Nepomuk, Munich, by 


ue England and Holland during the 17th century, wood-carvers 
di ized the legacy of Renaissance realism, decorating houses and 
NM with faithfully observed and completely naturalistic 
ud » lowers, birds, shells, and other objects carved in high relief 

designed with an abundance and vigour typically Baroque. 
ieee famous exponent of this style in England was Grinling 
St Pe Working on such important projects as the furnishing 
and = i s Cathedral (London), Gibbons had immense influence, 
" pus John Evelyn described as his "incomparable carving 
ARMED imitators, The technical virtuosity of his work, intri- 
is ca deeply undercut, paid no attention to the limitations of 
nese and so sure was his feeling for design that the pro- 
also Ba, ornament never appears confusing or disorganized. (See 

AROQUE ART.) 

ea The asymmetrical lightness and grace of the Rococo 
wood a n evolved from the Baroque was easily interpreted in 
Cate "bs itis from the 18th century that some of the most deli- 
Balety, h charming European wood carving dates. Despite its airy 
mel SR IE the Rococo style lacked nothing of Baroque splen- 
in the Un of the Rococo spirit can already be discerned 
Ke. oir stalls of Nôtre Dame, Paris, designed by Pierre Le- 
epres in 1710-11. Later the style reached its most elaborate 
thithe. in the furnishings of many South German and Austrian 
enaj: es. Examples of these schemes, as unified as those of the 

Ssance, are the woodwork in St. John Nepomuk, Munich, be- 


Aegid Quirin Asam; c. 1733. 
Gilded wood angel, Austrian; 18th century 


(Bottom right) 


gun by the Asam brothers in the 1730s; the carved and inlaid 
stalls from Trier, now in the Metropolitan Museum, New York; 
and the pulpit and pews of Die Wies, Bavaria (1739-54). Ba- 
varian wood carving reached its peak in the large-scale figures 
carved of limewood by Ignaz Günther (1725-75) and painted and 
gilded, which formed an integral part of the decoration of the 
churches in which they stood. At the same time German wood- 
carvers such as Matthias Loth (1675-1738) continued the long 
tradition of small boxwood figures, which show a complexity of 
detail handled with delicacy and precision in the Rococo idiom. 

Rococo carving is seen, perhaps, at its most delightful in France, 
in the rooms lined with boiseries, or sets of paneling carved with 
arabesques and scrolls in low relief and with applied asymmetrical 
moldings. Many of these, taken from Parisian houses, are now in 
the Musée Carnavalet, Paris. 

Though the Rococo style reached Russia, where it is evident 
in such work as the Cabinet of Peter the Great (about 1720) at 
Peterhof, Leningrad, it was not so readily accepted in England, 
where a more sober taste prevailed in spite of the presence of 
many foreign religious refugee craftsmen. If its expression was 
more restrained it was nonetheless skilful and lively, and English 
carvers were quite capable of executing the scrolls of flowers, 
ribbons, trophies of arms, masks, and shells published by Chip- 
pendale, Matthias Lock, Ince, and Mayhew, and others in their 
pattern books during the mid-18th century. These English de- 
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signers created their own Rococo variations, particularly the 
Gothick style, and utilized the Chinoiserie style which originated 
in France. The former is typified by Horace Walpole’s house, 
Strawberry Hill, near Twickenham, Middlesex, and the latter by 
the fantastic carved-wood decorations (begun 1754) of the Great 
Eating Room (now the North Hall) of Claydon House, Bucking- 
hamshire. : 

Neoclassicism.—Such extravagance did not survive the revival 
of interest in the architecture and decoration of Greece and Rome 
that led to the Neoclassical taste of the latter part of the 18th 
century. Classical motifs—the anthemion, acanthus, husks, 
paterae, ivy trails, and so on—were treated with elegant sobriety 
in France during the reign of Louis XVI and in England by the 
leaders of the Neoclassical taste, Robert and James Adam. In 
the rooms decorated by Robert Adam early in his career, dadoes, 
door cases, and skirtings were often of carved wood and can be 
seen at Hatchlands, Surrey, and Shardeloes, Buckinghamshire. 
In his later work they were executed in composition, What he 
described as “a beautiful variety of light moldings gracefully 
formed, delicately enriched, and arranged with propriety and skill” 
were executed with the greatest refinement and neatness. 

19th Century.—Classical grace was soon lost in the eclecticism 
of the 19th century. An example of this tendency is the employ- 
ment of wood-carvers to execute church furnishings in the Gothic 
style by Augustus Pugin, the leader of the Gothic revival in En- 
gland. As technical accomplishment increased, artistry decreased, 
and though skilled carvers abounded they lacked their predeces- 
sors’ sense of design and appreciation of wood. Machinery has- 
tened the decline that this overcompetence had begun, and by the 
end of the century, in spite of the efforts of the various arts-and- 
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MENRY MOORE, (BOTTOM RIGHT) THE SOLOMON R. GUGGENHEIM 
MUSEUM; PHOTOGRAPH, (TOP LEFT) ANDREAS FEININGER © TIME 
Inc, 
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(Top left) “The Avenger" by Ernst Barlach; from 
the Herman Schulman collection. (Bottom left) 
“Bathing Girl” by William Zorach, (Centre) “Re- 
cfining Figure" by Henry Moore. (Right) “Adam and 
Eve" by Constantin Brancusi 
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crafts movements, the alliance between architec 
signer, and carver was momentarily broken. 

A good deal of attractive wood carving was executed 1 
United States during the late 18th and early 19th centuries n : 
of it in the Neoclassical style and used to decorate ios 
liam Rush of Philadelphia, Samuel McIntire of Salem, M k 
and John and Simeon Skillin of Boston were among the ba 
these craftsmen. Some of the finest American work of the My 
enriched ships, and quarter galleries, transoms, trail beanie 
in particular billet heads and figureheads provided plentiful n: 
for carving. The popular tradition in w d 
fied by the wooden Indians used to adv 
the wood figures and decorations often 
of these now exist only in museums and 


t, furniture g, 


T xd carving Was exempl. 
rtise cigar stores and | 
id in barrooms, Mo 
private collections. 


j (E. M. Mv) 
20th Century.—The first half of the 20th Century witnessed 


a considerable revival of wood sculpture in Europe and America 
In Europe, among the most important artists in this median 
were Aristide Maillol (1861-1944), French: Jean (Hans) An 
(1887-1966), born in Strasbourg; and Constantin Brancusi (187 
1957), a Rumanian who spent most of his life in Paris, Mail 
carved simplified, well-rounded figures of young girls, Arp abstract 


forms, Brancusi, who was largely responsible for the renascente 
of sculpture in wood, also did abstract forms, many of then 
mounted on pedestals that were often as interesting in form at 


shape as the sculpture they supported Ossip Zadkine (1890- 

), another sculptor of importance who worked ip wood, wi 
born in Russia and lived in Pari The German artist Erst 
Barlach (1870-1938) did a large part of his work in wood, muth 


of it to be seen in churches. He remained more under the Gothic 
influence than many of his cor 

temporaries. 
Working in England, Heny 


Moore ) exerted à 
great influence on sculpture in 
both Europe and America, Hi 


(1898- 


statues were often large, mot 
than life-size, reclining figurë, 
semi-abstract or abstract fomi 
suggested by the human body. 


Moore made use of many difer 
ent types of wood—elm, ligum 
vitae, walnut, beech, eb 
and boxwood. Another Engt 
sculptor, Barbara Hepvorl 
(1903- ), also used qox 
as a medium. 

In the United States, Robt 
Laurent (1890- ) for met) 
years did wood sculpture exa. 
sively, using mostly walnut a 
mahogany An exhibition o! ™ 
works in 1915 received import 


Another artist si 


2uzR 


recognition 
exhibited wood carving 4! 7 
time was Charles E. prendergi 
(1868-1948), who carved pu 
which he covered with ges? B 
then painted and gilded. i 
liam Zorach (1887-1966), i 
began his career as à paint, 3 
exhibited wood carvings ba 
relief and in the roma, d 
Laurent and Zorach ai 
tors at the Art Students Lat 
in New York City insp"! à 
of their students to Use o 
a medium. At one time 
der Calder (1898- i 
famous as a construc 
biles, carved figures of 3€ 
and animals in wood. 
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Among others who worked to a great extent in wood were 
Chaim Gross, Concetta Scaravaglione, Oronzio Maldarelli, Milton 
Hebald, John Rood, Raoul Hague, and Carl Milles. 

See also SCULPTURE; for the technique of wood sculpture, see 
§cULPTURE TECHNIQUES: Wood Carving; and references under 
“Wood Carving” in the Index. (R. Lr.) 

pisriocnAPRY —Primilive Peoples: H. F. Osborn, Men of the Old 
Sione Age, 3rd ed. (1919) ; British Museum, Handbook to the Ethno- 
graphical Collections, 2nd ed. (1925) ; F. Boas, Primitive Art, new ed. 
(1955) ; R- Firth, Art and Life in New Guinea (1936) ; C. Kjersmeier, 
Centres de style de la sculpture Négre Africaine, 4 vol. (1935-38), 
African Negro Sculptures (1948) ; F. H. Douglas and R. d'Harnoncourt, 
Indian Art of the United States (1941); R. Linton, P. S. Wingert, and 
R.d'Harnoncourt, Arts of the South Seas (1946) ; M. Griaule, Arts of 
the Ajrican Native (1950); P. S. Wingert, The Sculpture of Negro 
Africa (1950), and Art of the South Pacific Islands (1954); L. Adam, 
Primitive Art, 3rd ed. rev, (1954) ; W. Fagg, The Webster Plase Collec- 
tion of African Art (1953); W. Schmalenbach, African Art (1954); 
E, von Sydow, Afrikanische Plastik (1954), Valuable guidebooks are 
issued by several museums, including the American Museum of Natural 
History, New York City, and the Field Museum of Natural History, 
Chicago. (H. B. Cr.) 

The Orient: S. W. Bushell, Chinese Art (1904—09) ; A. K. Coomara- 
swamy, The Arts and Crafts of India and Ceylon, 2nd ed. (1956); 
G. Groslier, “Contemporary Cambodian Art,” Eastern Art, ii, p. 127 
(1930); H. Inn, Chinese Houses and Gardens (1940) ; H. Minamoto, 
An Illustrated History of Japanese Art, Eng. trans. by H. G. Henderson 
(1935) ; C. M. Pleyte, Indonesian Art (1901) ; Sir M. A. Stein, Ruins of 
Desert Cathay (1912). (B. R.) 

Western Culture: Sir Banister Fletcher, A History of Architecture on 
the Comparative Method, 17th ed. (1961) ; J. Evans, Pattern: A Study 
of Ornament. in. Western. Europe, 1180-1900 (1931); M. Aubert, The 
Gothic Cathedrals of France and Their Treasures (1959) ; F. E. Howard 
and F. H. Crossley, English Church Woodwork (1917) ; H. Flesche, 
Tilman Riemenschneider (1957) ; H. Avray Tipping, Grinling Gibbons 
and the Woodwork of His Age, 1648-1720 (1914); D. Green, Grinling 
Gibbons: His Work as Carver and Statuary, 1648-1721 (1964); H. 
Decker, Barock-Plastik in den Alpenlünderm (1943); Fiske Kimball, 
The Creation of the Rococo (1943); A, Schénberger and H. Soehner, 
The Age of Rococo (1960); E. Robinson, American Folk Sculpture 
(1931) ; H. Marceau, William Rush 1756-1833: The First Native Amer- 
ican Sculptor (1937) ; F, Kimball, Mr. Samuel McIntire, Carver: the 
Architect of Salem (1940); E. O. Christensen, Early American Wood 
Carving (1952); E. H. Pinto, Treen or Small Woodware Through- 
out the Ages (1949), (E. M. Mv.) 
20th Century: J. P. Schnier, Sculpture in Modern America (1948) ; 
A. C. Ritchie, Sculpture of the Twentieth Century (1953); C. L. 
Brummé (ed.), Contemporary American Sculpture (1948); H. S. 
Moore, Sculpture and Drawings (1957). (R. Lr.) 

WOODCHUCK (Marmota monax), a large heavy-bodied bur- 
towing rodent of the squirrel family (Sciuridae); it is also called 
ftoundhog. “Woodchuck” is also applied less often to the other 
species of North American marmots. They range from Alaska 
over Canada and the eastern United States. A large woodchuck 
measures about 22 in. long including a 6-in. tail. The body colour 
Meos, brown; the feet are almost black. Woodchucks inhabit 
Th edges of meadows and forests and they prefer the rocky sites. 
* den is usually dug in a hedgerow, under a ledge of rock or 
inan open meadow, and has several chambers and galleries. Mat- 
D takes place in the spring, shortly after the animals emerge 
$8 hibernation. At this time the males wander widely in search 
te bs female and fight each other in the defense of their individual 
iguitories, The two to nine young are born four weeks after mat- 
8. The male and female may live together in the spring but at 
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other times are usually solitary. The young are playful but soon 
grow into slow, lumbering, methodical adults. 

Woodchucks are active usually only during the day. When 
emerging to feed, they pause near the burrow entrance for a thor- 
ough inspection of their surroundings and often give vent to a 
piercing whistle. They eat green plant material and occasionally 
resort to cultivated crops, causing considerable damage. They may 
be controlled by fumigation of the burrows or poisoned bait. 
Woodchucks hibernate in a true torpor for as long as eight months 
each year. See also GrounD-Hoc Day; Marmot. (K.R. Kw.) 

WOODCOCK, any of five species of birds of the sandpiper 
family (Scolopacidae) of North America, Eurasia, and the East 
Indies. The best known are the American woodcock (Philohela 
minor) and the European woodcock (Scolopax rusticola), both 
prized game birds. The former 
is a plump-bodied long-billed 
bird, with a body about eight 
inches long, bill four inches and 
weight about six ounces. The 
plumage is beautifully variegated 
with buff, gray, and white. In 
the bushy thickets that it fre- 
quents it blends with the back- 
ground and is seldom seen until it 
springs into flight. The court- 
ship is remarkable, the bird ascending high in the air just as night 
falls and then coursing slowly earthward in a series of short 
plunges, the while producing beautiful twittering notes either vo- 
cally or by action of the air on the stiff outer wing quills. It lays 
four buffy, mottled eggs in a depression on the ground; upon hatch- 
ing, the chicks follow their parents at once. The eyes of the wood- 
cock are set on the top of its head allowing the bird to see even 
when its bill is plunged full length in the mud in search of worms. 
The tip of the bill is sensitive and flexible, an efficient instrument 
for probing for earthworms, The bird also eats nuts in ground lit- 
ter, It inhabits eastern North America, retiring southward in 
winter. 

The European woodcock differs somewhat in colour and is a 
third larger than the American species, As with other wood- 
cocks, it is most active at twilight or at night. The courtship 
flight differs from that of its American relative in that the male 
traverses a larger area at a lower elevation. Of the little known 
East Indian species; the mottled S. rochussenii, found only on 
the little island of Obi in the Moluccas, is one of the most beau- 
tiful. . (Dn. A.) 

WOODCUT AND WOOD ENGRAVING are terms con- 
ventionally applied to pictorial designs printed from wood blocks 
cut by hand. The most usual method in earlier times was first 
to draw or trace the design on a specially prepared wood block, 
and then to cut away with the knife the surrounding parts of the 
wood surface between the lines so that the block, when inked and 
pressed onto paper, produced a print of the drawing in black line 
on a white ground. During the latter half of the 18th century, 
in Europe, it gradually became the practice to engrave the design 
on the wood block with an engraving tool, or burin, leaving the 
main surface of the block at its original level, so that the impres- 
sion produced a picture in white line on a black ground. The 
former method is correctly described as woodcut, the latter as 
wood engraving. Both are essentially “relief” processes, since 
the parts to receive the printer's ink are left in relief. 


HISTORY 


Early History of Woodcut.—The art of woodcut was prac- 
ticed in the Orient much earlier than in Europe. In China it arose 
out of the use of a wooden stamp to make decorative, ideographic 
and symbolic impressions in clay or wax. From this very ancient 
art came block printing, and the paper used for this was available 
in China at least by the early 2nd century A.D. Woodcut was 
brought to Japan from China in the wake of Buddhism in the 6th 
century A.D. and subsequently nurtured into a national art of 
great originality and splendour (see JAPANESE PAINTING AND 
Prints: Wood-block Prints). 


JONN MARKHAM 
EUROPEAN WOODCOCK 
RUSTICOLA) 


(SCOLOPAX 


650 


In Europe the earliest printing from wood blocks was done on 
textiles; and pictorial designs printed in this way are known from 
the beginning of the 14th century. But the main development of 
the art of woodcut in the west began only when enough paper, 
which had been introduced into Spain from the east as early as 
the 11th century, began to be manufactured in France and Ger- 
many toward the end of the 14th century. The most primitive 
cuts, such as the “Christ before Herod” in the British museum, 
were probably made about 1400 or soon afterward, about 25 years 
before the earliest line engraving; they have thick outlines and 
little or no shading, yet they often show a simple grandeur of de- 
sign reminiscent of-the figures in stained glass, and are sometimes 
more in accord with moder taste than the elaborate productions 
of a century later. The earliest credible date which occurs on 
any woodcut is 1423, on a "St. Christopher" of German origin 
in the John Rylands library at Manchester; but even there it is 
not quite certain that the cut was executed in that year, and in any 
case several undated examples seem to be somewhat earlier in 
style. 

National loyalties have led to disputes between French and 
German scholars as to the localization of the earliest woodcuts. 
But it is at least certain that the art developed most extensively 
in south Germany; and some very beautiful religious cuts, in- 
tended no doubt for domestic veneration in poorer houses, or to be 
sold to pilgrims, were produced in Bavaria and also in Austria and 
Bohemia, from the second or third decades of the 15th century. 
It seems likely also that playing cards were printed from wood 
blocks at this same early date, though no surviving examples can 
be dated before 1450. 

Book Illustration and Block Books.—The art of woodcut 
was greatly encouraged by the invention of printing from mov- 
able type in the mid-15th century. After 1460 woodcut il- 
lustrations became more and more popular in Germany and the 
Netherlands, and a decade or so later also in Italy, where toward 
the end of the century some of the most beautiful illustrated 
books were produced in Florence and Venice. It is tempting to 
suppose that the immediate predecessors of these illustrated books, 
in which woodcuts were combined with text printed from movable 
type, were the so-called block books, such as the Apocalypse, the 
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Biblia Pauperum and the Ars Moriendi, which were wo 
ture books, generally religious, with a short text. 
illustrations were cut by hand on the same block and printed 

H : PEAN : [ 
page. Historically, however, this may not be exactly the p 
it is doubtful whether any of the editions of the few M 
block books, which are predominantly Netherlandish in origi 
can be dated before the earliest illustrated books printed i 
movable type; most of them belong to after 1460. It seems lite 
that the block-book method developed about the mid-15th cent 
as a means of giving religious instruction to the illiterate, and then 
was gradually abandoned as literacy increased, : 

The 16th Century.—The height of achievement in the art of 
the black-line woodcut was reached in Germany during the time 
of Albrecht Dürer (1471-1528) and his followers in the first half 
of the 16th century. Apart from its value for book illustration 
the woodcut was quickly recognized as a cheap method of pro ^ 
gating religious and political ideas among a much wider public 
than could otherwise be reached; the Reformation, for instance, 
inspired both at Wittenberg in the schoo! of Lucas Cranach an i 
Nürnberg in the remoter following of Dürer, a number of anti 
clerical prints, often crude and scurrilous, the equivalent of the 
modern newspaper cartoon. The exquisite designs of Diirer him. 
self (which are for the most part sincerely religious), of Hans 
Holbein the Younger in his famous “Dance of Death,” and of 
other artists at Niirnberg, Augsburg and elsewhere, were cut on 
the block in the utmost detail by professional block cutters, some 
of whose names are recorded, The prints may be regarde 
perfect facsimiles of the pen drawings which the artists themselves 
drew on the prepared block. In the Netherlands too, at this time, 
to some extent under Dürer's influence, fine woodcuts were pro: 
duced by Lucas van Leyden and others; while in north Italy at 
found cuts aíter important designs by Titian, and original de 
signs in this medium by such artists Jacopo de' Barbari and 
Domenico Campagnola. But it was in Germany that the at 
flourished. The emperor Maximilian I gave it great encourage 
ment by planning extensive woodcut publications in his ow 
honour: the “Triumphal Arch of Maximilian,” largely designed 
by Dürer, the “Triumphal Procession,” chiefly by Hans Burgh. 
mair, the "Great Triumphal Car,” by Dürer, and other illustrat 
books and series of woodcuts by 
various artists. Many of Mt 
original blocks for these hit 
survived in Vienna. Other blocks 
of Diirer's woodcuts are to 
seen in the British museum il 
elsewhere. In the Basel piti 
room there is a series of blocs 
with early illustrations by Dire 
for the comedies of Tee 
some of the designs are i" 
drawn on the block and not n 
cut, and some are completely t 
and ready for printing. TM 
in question was, of cours Ti 
published, but these and 0 
surviving blocks give the mo 
student a clear insight 
procedure. 
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sion of Maximil 
from Holbein's 


ation persisted until the end of the 18th century, when the English 
engraver, Thomas Bewick of Newcastle, in his charming cuts of 
birds, animals and country subjects, was chiefly responsible for 
re-establishing the art by the development of a new method. Since 
most (though not quite all) of the earlier woodcuts were designed 
to print in black line on a white ground, which involved the cut- 
ting away of a large part of the block surface, the plank of the 
wood (cut in the direction of the grain) was used, and the cutting 
was done with a knife. The disadvantage of this method is that 
since the plank is relatively soft, and the lines are isolated in 
telief, they tend to lose their sharpness, and eventually to break, 
in the process of repeated printing; this can be observed in late 
Impressions of woodcuts of Dürer's time, 

From Bewick onward, the hard end of the wood (cut across the 
grain) was generally used, and the design was engraved with a 
urin, so that most of it appears, when printed, in white line 
against a black background. Bewick was the chief popularizer of 
the white-line style, and in this he was followed by his contempo- 
tary, William Blake, in his small but beautiful illustrations for 
hornton’s Virgil. 

In France it was not long before wood engraving, introduced 
by English engravers, superseded line engraving, etching, and 
lithography as the most popular medium for book illustration. 
With facility and fidelity, the French engravers were able to ren- 
er designs that were little short of the intentions of artists having 
e most personal and individual styles. What is known today as 
the “romantic illustrated book” emerged with its hundreds of 
Wood-engraved vignettes, so delightfully placed and printed in 
e text. These were books which were both deluxe editions and 
oks for frequent reading and enjoyment. In 1835, the first of 
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(Left) “The Tawny Owl," wood engraving by Thomas Bewick, from his "History of British Birds"; 1826. 
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(Centre) Mythical beast from the “Triumphal Proces- 
(Right) “The Ploughman," 


them made its appearance: the famous Gil Blas, published by 
Paulin, with about 800 cuts after the drawings of Jean Gigoux. 
This was followed by a long train of handsome and readable vol- 
umes to which many notable artists, among them P. Gustave Doré, 
Tony Johannot, Paul Gavarni, Henri Monnier, and Jean Meis- 
sonier, made lavish contributions. Outstanding among them are 
Curmer's edition (1838) of Paul et Virginie (the masterpiece of 
the period), Balzac's Les Contes drolatiques (1855) with Doré's 
finest work, and the numerous volumes which perpetuate the 
strange imagination of the caricaturist Grandville (g.v.), who has 
been claimed as an ancestor by the surrealists. 

The first American woodcut—and also the first book illustra- 
tion—by a known block cutter, was a portrait of Richard Mather 
by John Foster which must have been done about 1670, but a na- 
tional school of engraving did not begin to form until Alexander 
Anderson, inspired by Bewick in the 1790s, began to engrave on 
wood. The medium proved to be one for which the Americans 
had a special flair and brilliant abilities. From about 20 profes- 
sional wood engravers in the United States in 1838, the number 
increased to around 400 by 1870. Illustrated magazines, like The 
Family Magazine, Harper's Monthly and Harper's Weekly, and 
a great variety of illustrated books, enlisted the talents of promi- 
nent artists, among them Winslow Homer, Felix O. C. Darley, 
John LaFarge, Thomas Moran, Homer Martin, Thomas Nast, and 
engravers such as William Croome, Henry W. Herrick, W. J. Lin- 
ton, Henry Marsh, as well as a host of others whose technical re- 
sourcefulness and invention often obtained amazing results. 
About 1874 the "new school" appeared, headed by the gifted Tim- 
othy Cole, and the Society of American Engravers was formed. 
A portfolio of works by 15 of these artists, published by Harper's 
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Satirical wood engraving after a drawing by Jean Gigoux, from “Gil Blas”; 1835 
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in 1884, shows their methods brought to such a high degree of 
skill that not even the mechanical means which appeared about 
this time and were soon to replace wood engraving as a repro- 
ductive medium, can be said to outdo it, for the subtlety and 
dedication of these last practitioners could have no mechanical 
counterpart. 

In England, for a short time in the mid-19th century, the black- 
line method was revived, chiefly for reproductive purposes. In 
the 1860s the brothers Dalziel and others engraved admirable fac- 
similes, in books and periodicals, of the pen drawings of the Pre- 
Raphaelites and of the pictorial reporters of the weekly papers. 
But there, as in the U.S., in the 1870s, this method of reproduction 
became obsolete by the introduction of photographic processes, 
and in spite of a revival of woodcut book illustration at the end of 
the 19th century (in the Kelmscott and Vale presses in England 
and in Lucien Pissarro's Eragny press in France), most original 
work in black and white during the first half of the 20th century 
was confined to engraving in white line. Although photomechani- 
cal methods had rendered woodcut and wood engraving obsolete 
as reproductive media, they were to be revived in another realm 
of the graphic arts; that of the print as an independent work 
which accomplishes its aim within itself. Paul Gauguin, during 
an 18 months' sojourn in France in 1893, following his first Tahi- 
tian trip, executed 10 blocks which may be said to have awakened 
the wood-block media to a new realization of their poss ties 
Gauguin's methods were personal and complex. The blocks were 
of European boxwood which he engraved with fine lines, then 
gouged out certain portions in varying depths. The two-tone 
impression, taken from the same block in two different printings 
(for example: one in black, one in brown). slightly off register, 
was one of his innovations. Colour was often added by daubing 
areas of the block and then printing it, or by hand colouring the 
impression after it had been printed. When he returned to Tahiti 
he was compelled to use soft native woods and his later prints are 
much coarser and simpler in character. Following Gauguin, the 
Norwegian Edvard Munch gave stimulus and energy to what was 
fast becoming a tradition; he produced strong and haunting com- 
positions, Felix Vallotton, a Swiss artist living in France, brought 
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forth his arresting and amusing subjects in unusual dig 
of black and white. But it was under the influence of Mi 
the expressionists of the 20th century employed the n 
the woodcut, sensing its resources so ast that in many E 
prints by Ernst Ludwig Kirchner, Emil Nolde, and Chris 
Rohlfs, there is a return to the essential qualities of wood as apy 
medium that is the worthy furthering of much earlier traditions 
These tendencies have been in key with the great changing move 
ments in all art forms since the late 19th century and—as with 
painting—there has always been a group that also glorifies the 
medium by more sober and conservative means. In the 1020s an 
1930s both woodcut and wood engraving were very popular: the 
widely circulated illustrations and block prints of the America 
Rockwell Kent, the novels, narrated in woodcuts without text, by 
the Belgian Franz Masereel, the wood engravings and cuts of Eri 
Gill, Clare Leighton, Rudolf Ruzicka; and Thomas Nason kept the 
media alive and new for a large public. Neither the woodcut mr 
wood engraving has lost vigour or its wealth of po ties and 
both have strong attractions for young artists who, like then 
graver Misch Kohn in the U.S., bring them understanding and 
technical mastery. 
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Primitive woodcuts in Europe, in- 
coloured by hand and 
From the early 16th century (the 
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earliest dated example is by Hans Burgkmair in 1508) the line 
block was sometimes combined with one or more surface block 
printed in various shades of colour, partly superimposed, Thi 


method, which originated in Germany, became popular in the 16th 
century in Italy, where Ugo da Carpi (c. 1455-1523), working 


from designs by Parmigianino, Raphael and others, was the bet 
known exponent of what is called the chiaroscuro woodcut, Th 
aim of this method was to imitate a drawing in line and wash, and 
the emphasis was on variety of tone rather than colour, Th 
method, which persisted to some extent through the 17th century, 
was revived in the 18th, notably in Venice by A. M. Zanetti the 
elder and the Englishman J. B. Jackson, both of whom published 
excellent chiaroscuro cuts, generally after drawings or paintings by 


earlier Italian masters. Experiments with the chiaroscuro at 
have been made in the 20th tt 
tury; but the modern tendenty 
has been mostly in the directi 
of pure colour woodcuts, insit 
by the Japanese 
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ithe drawing is direct, it may be made with a soft pencil, lightly 
used, OF with a brush and black paint. If the drawing is traced, the 
rather slippery wood surface may be made more receptive with a 
thin coating of either white or black water-colour paint. Some 
craftsmen, particularly wood engravers, prefer a black surface be- 
cause, as each stroke of the tool reveals the pale colour of the wood, 
they can watch the development of their work. Alternatively, the 
surface of the wood may be sensitized to receive a photographic 
image of the design. This method is especially helpful when the 
design is intricate or exacting. Furthermore, since all designs must 
be made in reverse—in order to print the right way—it is con- 
venient to have the transposal made by the camera. 

Woodcutting: Tools.—The tools used by the woodcutter are 
the knife, gouges, chisel and mallet. 

Knife—The knife is the principal cutting tool for defining all 
the lines and shapes of a design. There are several kinds, different 
in size and shape, with little to 
choose between them in useful- 
ness. The woodcutting knife 
may be held like a pen, or 
grasped firmly with the whole 
fist. The handle, therefore, 
should be neither too unwieldy 
nor too slender; the blade should 
be rigid and fairly short. 

Gouges.—Gouges are concave 

metal shafts; V-shaped and U- 
shaped in section, mounted in 
wooden handles. They are made 
in a number of sizes. Their pur- 
pose is to cut lines corresponding 
in width to their own section and 
to remove superfluous ‘wood. A 
gouge’s efficiency depends on its sharpness. ' Its cutting edge may 
be reset on a small sharpening stone, called a V-stone. The sides 
of the V-stone converge from a curved-back edge to an acute- 
angled front edge; the former is used for the U-tool, the latter for 
the V-tool, 
_ Chisel and Mallet.—The chisel supports the work of the gouges 
in leveling down the larger nonprinting areas of the block. Both 
chisel and gouges may either be pushed by hand, or knocked gently 
With the wooden mallet. 

Cutting Technique.—To cut a white line, the knife is drawn 
toward the body to make two separate incisions, each so inclined 
toward the other as to cut a V-section in the block. If the in- 
disions are made to meet at either end, the sliver can then be lifted 
from the surface. Alternatively, the line may be made in one 
Stoke with the V-gouge. The latter method is obviously simpler, 
s for those parts of a woodcut which demand drawing, as distinct 
Tom clearing, the knife is more responsive and versatile. 

Wood Engraving: Tools.—The wood engraver's tools are, by 
ES graver, spitsticker, tint tool, round scauper, square scauper, 
"multiple tool, Each consists of a metal shaft fixed in a wooden 
ae As a general rule, the depth of the tool's incision deter- 
s the width of the line that it makes. Vet wood engraving is 
tee atively shallow process. The wood is hard; if the tool is 
ee too deep, it will stall. Therefore, so that it may be moved 
ae nearly parallel to the block's surface, the shaft of the 
ihe set at a slight upward angle, and the handle is half rounded 

one flat side, 
z ‘Ngraving tools must be kept very sharp. The edge of a blunt 
ii PE restored by laying its face absolutely flat on the surface 
of lig i HE oil stone, and grinding it gently in a few drops 

Graver—The graver is sometimes known as the solid burin. 
? dubi thombic section, varying from narrow to square, and is 

ein a number of weights. Its acute point enters the wood very 
Cem The engraver can use it for a line of uniform width by 
km ing a constant depth of cutting, or for a line of variable 
of gti ess by raising or lowering the angle of entry. A rich variety 
"ples and textures may be made with the graver, but it is pri- 

Y a tool for straight lines. 


FIG. 1—TOOLS USED FOR WOOD- 
CUTTING, SHOWING THREE SIZES OF 


GOUGES: (A) V-GOUGE, 
GOUGE, (C) CHISEL 


(B) U- 
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Spitsticker.—The spitsticker is a tool for curved lines. In sec- 
tion, it is flat at the top with curved sides which meet keelwise at 
apoint. Like the graver, it is made in several sizes, and the width 
of its line depends on the depth of its intrusion into the wood. 

Tint Tool—The thickness of the line made by the tint tool 
depends on the size of the tool; it is made in a number of widths. 
It has straight sides which converge gradually to a square cutting 
edge. As its name implies, its function is to lay tints composed 
of even lines. 

Scaupers.—Scaupers, also called scorpers or scoopers, are clear- 
ing tools for lowering the surface of unwanted areas of wood. 
The sides of the round scauper converge to a curved base; the 
square scauper has straight sides and a square base. Each is made 
ina number of widths. A wide size of round scauper is used for 
dealing with large areas, a narrow size for more delicate clearances 
around ‘contours and between lines. The square scauper can be 
used to level off the ruts made by the round scauper, and it has a 
unique capacity of clearing right angles and corners in two strokes. 
A useful auxiliary to the scaupers is a chisel tool, which is simply 
a carpenter's chisel, set in the same handle as an engraving tool. 

Multiple Tool.—Most engravers agree that the multiple, or 
threading, tool is the last that should be acquired. Most engravers 
use it, notwithstanding, to a greater or less extent. Its perform- 
ance of engraving two, three or more lines at once (according to its 
size) gives it the suspect character of a mechanical aid. Never- 
theless, it has beautiful qualities when directed with reserve and 
discretion, Its unrestrained use tends to promote facile and showy 
execution. 

Engraving Technique.—The way of holding tools may vary a 
little between one craftsman and another, but the nature of wood- 
engraving imposes a certain uniformity. A conventional hold is to 
tuck the handle, flat side downward, between the crook of the 
little finger and the palm of the hand; then, with the tips of the 
other three fingers located on the shaft, the thumb is advanced 
almost to the point of the tool. In such a position, pressure, ex- 
erted on the handle by the little finger and the palm, and steadied 
by the thumb’s contact with the shaft can be as firm or light as 
required. 

The block is placed on a small, heavy, leather sandbag, circular 
in plan, with a flattened top and bottom. The weight of the sand- 
bag makes it a rigid support; its height allows room for the left 
hand to hold the block and the 
right hand to manipulate the 
tool. Straight lines are engraved 
by pushing the tool into the wood 
surface and, as the shaft passes 
over the thumb, contracting the 
hand until the limit of the stroke 
is reached. The point of the tool 
rests in the furrow while the 
thumb slides forward again, and 
the movement is repeated until, 
by progressive stages, the line is 
completed. At the end of an en- 
graving stroke, the wood frag- 
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ment is picked out with a 
levering action of the tool. In 
this movement, there is always a 
risk of cutting or bruising an ad- 
jacent area of the block with the 
heel of the tool; a piece of card, 
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Fic. 2,—TOOLS USED FOR WOOD 
ENGRAVING; SHOWN TO THE RIGHT 
OF EACH TOOL ARE THREE VARIE- 
TIES OF THE CUT PRODUCED: (A) 


SOLID BURIN OR GRAVER, (B) 
ROUND SCAUPER. (C) SPITSTICKER, 


laid between the tool and the 
block, gives both protection and 
leverage. Curved lines are en- 
graved by turning the block against the point of the tool. The 
right hand holds the tool steady, while the left hand controls the 
pressure and directs the movement. 

Printing.—Some craftsmen take prints of their work at an in- 
termediate stage, others prefer to complete their cutting or engrav- 
ing before inking the block. The ink, a fairly stiff letterpress 
printing ink; is spread out on a sheet of glass and reduced, by ener- 
getic work with a printer’s small hand roller, to a silky consistency. 


(D) SQUARE SCAUPER, (E) TINT 
TOOL, (F) MULTIPLE TOOL 
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Then the roller is passed over the block to cover it with a thin film. 
A sheet of paper is laid carefully on the inked surface, and a 
burnisher, or even a teaspoon, is rubbed smoothly all over the back 
of the sheet until the ink has been transferred evenly from block 
to paper. Wood blocks may also be printed on a hand press. This 
ensures an unvarying and desirable uniformity of impressions, but 
hand printing admits of more direct and sensitive control, * 

Paper.—For hand printing, Japanese and India papers are suit- 
able; they are available in varied tones, weights and qualities. 
Printing by press, because it exerts a greater weight and force, 
allows a wider choice of appropriate papers. 

Colour Prints.—The making of a colour print obliges the cut- 
ting or engraving of a separate block for each colour. Since the 
final print is a built-up sequence of impressions from several blocks, 
co-ordination depends, firstly, on precise fitting of the colour shapes 
and, secondly, on accurate placing of the paper when taking each 
print. The first block to be completed acts as a key. For this pur- 
pose, the most pervasive colour in the design is likely to prove the 
most useful guide for ensuing printings. A wet impression, taken 
from the first block, is burnished, or offset, onto the uncut face of 
thesecond. The second colour may then be plotted in right relation 
to the first. This method of offsetting is repeated for each colour. 
The correct lay of the paper is ensured by devising identical regis- 
ter marks on each block. One way is to commit the design to out- 
size blocks, of equal measurements, and large enough to allow a 
uniform margin of at least an inch and a half around two adjacent 
sides of the design. On each block, the level of this marginal 
space is lowered—to avoid contact with the inking roller—except 
for a right angle in the top left-hand corner and a line in the top 
right-hand corner. The line and each arm of the right angle should 
be about two inches long and of precisely equal width, not less than 
half an inch. The outer walls of the two shapes are made by the 
sides of the block; the inner walls should be vertical planes. Then, 
the paper, provided its edges are square, may be laid on each block 
in turn, so that its top left-hand corner fits in the right angle, and 
its top edge lies along the raised line. 

In assessing the required number of printings, consideration is 
given to all the possibilities offered by the overprinting of one 
colour on another; and, at the same time, because printing inks 
vary in opacity, the sequence of the impressions is an important de- 
cision. The technique of inking and printing is the same as that 
of the single colour block. 

There is another method of printing in colour, appropriate only 
to woodcuts, which is based on Japanese practice. Instead of print- 
ing ink applied with a roller, powder colour, mixed with water and 
tice flour paste, is painted on the cut surface of each block with a 
flat brush, To retard absorption, the block is moistened first with 
a sponge. The impression is made on damped Japanese paper by 
tubbing the back of the sheet with a baren, a flat, hard pad 
sheathed in a bamboo leaf. Printing is not limited to flat colours; 
differences in tone are effected by varying degrees of pressure, 
Using means of this sort, the Japanese achieved the most amazing 
standards of accomplishment in the 18th and rgth centuries. The 
drawing was made on thin paper by an artist and pasted on the 
wood. Cutting and printing were carried out by highly specialized 
craftsmen whose undeviating intention was to make faultless copies 
of the artist’s original. 

, Nowadays, all the resources of modern photographic reproduc- 
tion have canceled the need for disguising the colour print in the 
character of another medium. Asa result, contemporary woodcuts 
and wood engravings, plain or coloured, are deliberately designed 
in terms of their own characteristic qualities. (F. W. W.-S.) 

See also references under “Woodcut and Wood Engraving” in 
the Index. 
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History vf Wood Engraving (1928) ; Pierre Gusman, ta Gravure sur 
bois en France au XIX siècle (1929); A. M. Hind, Introduction to a 
History of Woodcut, 2 vol. (1935) ; Carl Zigrosser, The Book of Fine 
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Prints, rev. ed. (1948) ; Sinclair Hamilton, 

trators and Wood Engravers (1958). 
Technique: Clare V. H. Leighton, Wood-Engraving and [7 

(1932); H. Curwen, Processes of Graphic Reproduction in 


Early American Book ty, 


0d 
Print 


(1934) ; J. Farleigh, Graven Image (1940) ; R. J. Beedham, Woo hi 


raving, 2nd ed., with intro. by Eric Gill (1947) ; Dorothea B 
Way of Wood Engraving (1953). Fi taby, Th 


WOODHULL, VICTORIA CLAFLIN (1838-1977) is 


Es) 


feminist, reformer and first woman presidential candidate in the 


United States. She was born at Homer, O., on Sept, 23, 


THE BETTMANN ARCHIVE 


VICTORIA WOODHULL; PHOTO- 
GRAPHED ABOUT 1872 


While Victoria was a cil 
father left town under Suspicion 
of arson and for several years the 
family (there were 10 children) 
moved from town to town ip 
Ohio. The mother of the family 
was interested in spiritualism anf 
while Victoria and her sister Ten. 
nessee (1846-1923) were stil 
children they gave demontn. 
tions of spiritualism, When she 
was 15 Victoria married Canning 
Woodhull but continued her c 
reer, first traveling with th 
Claflin family in a medicine and 
fortune-telling show, and later a 
a clairvoyant with Tennesse, 
notably in Cincinnati, 0., and 
Chicago, Ill. In 1864 Victona 
divorced Woodhull, by whom she 
had two children, and in 1866 she 
was supposedly married to Cil. 
James H. Blood. Tennesseemar 


tied John Bartels in 1868 but continued to use her maiden nant. 
In 1868 with part of the Claflin family the sisters went to Ner 
York city, where Cornelius Vanderbilt, the financier, was attracted 
to them because of his interest in spiritualism. He set then 
up as a stock brokerage firm, Woodhull, Claflin and compu, 
and through his advice they prospered. Victoria became interes 
in a socialist group called "Pantarchy" that was led by Stephen 
Pearl Andrews. With the help of Andrews and Blood the slt 
began to publish Woodhull and Claflin’s Weekly in 1870. Among 
other things it advocated equal rights for women and @ 


standard of morality for both sexes. At first Victoria’s mee 
of free love made her suspect by the women's suffrage jio 
but after she succeeded in pleading for women's suffrage 


ces, 
before 


the judiciary committee of the house of representatives in! 4 
she won their favour. In 1872 she became the first woman (n 
dential candidate, being named by the National Radical Re Es 
ers, who broke away from the National Woman's Suffrage 0$ 


ciation. Her running mate was the noted Negro orator 
Douglass. One of the prominent sympathizers in € 
suffrage movement, Theodore Tilton, became intereste 


Frederid 
women 
in Ve 


toria, and as a result of their relationship the widely rumo 


charges of an alleged love affair between the Rev. 
Beecher (q.v.) and Tilton’s wife were first printed in t 
weekly on Nov. 2, 1872. The publication of the story 
a national scandal; the sisters claimed the story proved the A 


Henry We 
he siste 
provo d 

ned 


for a single standard of morality, Anthony Comstock (gs) 
the sisters indicted for sending improper material tare 
mails but they were acquitted in 1873. In 1872 they had p! "i 
in their weekly the first English translation of Karl Mart 


Friedrich Engel’s Communist Manifesto. m 
In 1876 Victoria divorced Blood. When Vanderbilt i, 


1877, the sisters went to England, reportedly having bee? pa 


jd fur 


do so by the Vanderbilt heirs for fear the sisters WOU ndon 
complicate the annulment of Vanderbilt’s will. In M jd 
December of that year, John Biddulph Martin, a wealthy 


banker, heard Victoria give a lecture and proposed t 
Jections by his family prevented their marriage unti 


o her. 


oct. 1 


po 
In 1885 Tennessee married Francis Cook (1817-1901) tunt 


lish merchant and art collector, who shared her sU 


fra m 


After he was created a baronet in 1886 she was know? 
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Cook. Both sisters became widely known for their philanthropy. 
With her daughter Zulu Maud Woodhull, Mrs. Martin published 
the Humanitarian in England from 1892 to 1910, but its policies in- 
volved nothing more daring than eugenics. Both sisters traveled 
to the United States occasionally, Lady Cook campaigning for 
Wiliam Jennings Bryan in the presidential election of 1908 and 
Jecturing'in the United States as late as 1913. Mrs. Martin be- 
tame interested in the Sulgrave institute, an Anglo-American or- 
ganization to which she gave Sulgrave manor, the ancestral home 
of the Washington family in Northamptonshire, Eng. She also 
became an early patroness of aviation, offering a prize of $5,000 in 
1914 for a transatlantic flight. 

Together the sisters wrote The Human Body the Temple of God 
(1890); Victoria also wrote Origin, Tendencies and Principles of 
Government (1871), Stirpiculture, or the Scientific Propagation 
of the Human Race (1888) and Humanitarian Money (1892). 

Lady Cook died at London, on Jan, 19, 1923, and Mrs. Martin 
at Norton Park, Bremons, Worcestershire, on June 10, 1927. 

See Emanie Sachs, Terrible Siren, Victoria Woodhull (1838-1927) 
(1928) ; Johanna Johnston, Mrs. Satan: the Incredible Saga of Victoria 
C. Woodhull (1967). 

WOOD LOUSE, a terrestrial crustacean found in damp 
places, as under stones or dead leaves or in decaying wood. Wood 
lie belong to the suborder Oniscoidea, order Isopoda (q.v.). 
They range in size from 4 to 3 
cm.; most are between 1 and 14 
cm, when fully grown. They are 
also called sow bugs and pill bugs, 
the latter for forms that can roll 
up into a ball. 

As in other isopods the abdomi- 
nal appendages (pleopods) serve 
as organs of respiration, the in- 
ner branches being kept damp 
by moisture-secreting glands on 
their surfaces. Aerial respiration 
in many species is aided by air- 
filled branching tubules in the 
outer pleopods, somewhat similar 
to the tracheae of insects. 

Wood lice excrete their nitro- 
gen waste mainly as ammonia, 
Their food consists largely of de- 
caying vegetable matter. They 
ordinarily do little economic 
damage but occasionally attack 
growing plants in fields and espe- 
cially in greenhouses. 

Most wood lice are active at night and spend the day in dark 
retreats. Species of Armadillidium are always associated with a 
high calcium content of the soil. Platyarthrus always occurs 
n ants, Hemilepistus lives in deep, narrow holes in the ground 
pu dry localities in North Africa. A few species live only in 

ês. Most of the species widely distributed in the United States 
ave been introduced from Europe. Fossil forms date back to 
the Upper Eocene. (T. E. B) 

p 'OODPECKER, a bird belonging to the family Picidae. 
Th atives are the piculets and wrynecks. There are about 180 
M n of woodpeckers distributed over most of the world except 
and e Australian area; they are most numerous In the Americas 
In southern Asia. 
Bua Bicilly woodpeckers spend their time climbing up tree eu 
Sod [urhe chiseling from the wood their food of insects = 
UE oring larvae. These birds’ adaptation for climbing inclu le 
men Strong feet, two toes in front and one or two behind, with 
pto P, curved claws; and stiffened tail feathers that serve as a 
ena getting at wood-boring insects they have a stout chisel- 
3 aped bill, a tuft of feathers over the nostrils that would keep 
n 9ut of them, and a very long, extensible tongue with barbs 

W the tip, useful in extracting grubs from their burrows. 

i oodpeckers vary in size from that of a sparrow to that of a 

VW. Their colour pattern is usually bold, including black and 


MUSH SPENCER 


WOOD Louse (ONISCUS ASELLUS) 


BY COURTESY OF THE AMERICAN MUSEUM OF 
NATURAL HISTORY 

DOWNY WOODPECKER AT NEST EN- 
TRANCE 
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white or olive. Often there are 
areas of red on the head. Their 
flight is heavy and undulating. 

Though most  woodpeckers 
have loud voices and some are 
noisy, a tattoo beaten out by tap- 
ping with the bill on a resonant 
branch may take the place of a 
song. Courtship flights and dis- 
plays are given at mating time. 
The nest is usually an excavation 
chiseled in a tree trunk, in which 
the pure white eggs are laid with- 
out the addition of nest material. 
The eggs are as few as two in 
number in some tropical species; 
elsewhere as many as eight or ten 
are sometimes laid. The young 
are hatched naked. Both parents 
share nest duties. 

The common North American 
downy woodpecker  (Dendro- 
copos pubescens) has more than 


30 related species round the world. Many species are permanent 
residents, but some migrate, like the yellow-bellied sapsucker 
(Sphyrapicus varius), which migrates from northern Canada to 


winter in Central America. 


There are a number of woodpeckers with atypical habits. The 
green woodpecker (Picus viridis) of Europe and the flickers 
(Colaptes) of the Americas feed on insects on the ground, away 
from trees, and one South American species lives entirely in open 
country, feeding on the ground and making its nest in holes in 
banks. The South African ground woodpecker (Geocolaptes oliva- 
ceus) has similarly forsaken forests for open country. Not all 
feed entirely on insects. The redheaded woodpecker (Melanerpes 
erythrocephalus) of the United States feeds much on seeds and 
grain. The Californian woodpecker ( Balanosphyra: formicivora) 
eats acorns and in the autumn stores quantities of them in tree 
trunks by drilling a little hole to accommodate each acorn. In 
Central America one of the woodpeckers (Centurus aurifrons) 
commonly eats fruit and berries and punctures oranges, while in 
the north several species (Dendrocopos and Sphyrapicus) regu- 
larly dig through the bark of living trees to eat the inner layer 


and drink the sap. 


The large, handsome, ivory-billed woodpecker (Campephilus 
principalis) of the United States hovers on the verge of extinction 
because its habitat, mature stands of timber, is being destroyed. 

Woodpeckers are generally beneficial to man; an exception is 
their drilling into and weakening electric power-line or other poles. 


(A. L. Rp.) 


WOODSTOCK, a municipal borough in Oxfordshire, Eng., 
8 mi. (13 km.) NW of Oxford by road. Pop. (1961) 1,818. The 
Glyme River divides Old and New Woodstock. St. Mary Magda- 
lene's Church (once a chapel in Bladon parish) has a Norman 
door. The glove industry is famous. 

A Saxon royal seat lay there in what Domesday Book calls a 
royal forest. Henry I built a manor house which was ruined dur- 


ing the Civil War. 


He also enclosed a deer park, now incorpo- 


rated in the park of Blenheim Palace, and maintained a zoo with 


lions, camels, and a porcupine. 


The preservation of "the peace 


of the king's venison" was safeguarded in the Assize of Woodstock 
(1184). It was at Woodstock that Henry II held a council in 
1163 and courted “Fair Rosamond” (Rosamond Clifford). The 
Black Prince (Edward of Woodstock) was born there in 1330 
and Thomas of Woodstock, duke of Gloucester, in 1355. Thomas 
Chaucer, who may have been the poet’s son, built a house near 


the park’s main entrance. 


Elizabeth I was imprisoned for six 


months in the gatehouse by her sister Mary (1554). The grant 
of the Honour of Woodstock and the erection of Blenheim Palace 
were the reward of John, duke of Marlborough (see MARLBOR- 
ovcH, JoHN CHURCHILL), for his victories at Blenheim and 
elsewhere. Sir John Vanbrugh began the great Baroque palace 
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(1705-22); the park, a masterpiece by “Capability” Brown, con- 
tains Fair Rosamond’s well where her “bower” lay in a labyrinth. 
A column on a hill commemorates the duke; trees were planted 
to represent the British array before the Battle of Blenheim. Sir 
Winston Churchill (g.v.) was born in the palace and is buried at 
Bladon. Fletcher’s House contains a new museum for Oxfordshire, 

BrsriocRaPHy.—E. Marshall, Early History of Woodstock Manor, 
2 vol. (1873, 1874); A. Ballard, Chronicles of the Royal Borough of 
Woodstock (1896) ; D. Green, Blenheim Palace (1952). (W. O. H.) 

WOODWORK, DECORATIVE. This article covers only 
the inlaid decoration of wood; for carved woodwork, see Woop 
CARVING. 

Two types of wood inlay can be distinguished, true inlay and 
marquetry, but combinations of both are also found. In true in- 
lay, a pattern is cut with chisels in the surface of a wood panel to 
the depth of j— in. The depressions thus produced are then 
filled with pieces of wood or other materials such as ivory, horn or 
metal. In marquetry a number of pieces of thin wood or other 
material are laid down on a wood ground with glue in such a way 
that the ground is completely covered. It is thus a veneering 
process, while true inlay is, as the name implies, a laying in of 
one or more materials into a ground formed by another material. 
In the simplest form of inlay, such as is found on English chair 
backs of the late 16th or early 17th century, each depression cut 
in the wood is filled with a single piece of wood or other material; 
in more ambitious examples a large field may be cut out of a panel 
which is then filled with a scene or pattern composed of many 
small pieces. 

In producing marquetry two or more layers of wood are care- 
fully glued together. A sheet of paper upon which the design of 
the marquetry panel has been drawn is pasted on the surface 
and the pattern then cut out with a fine saw. When the cut 
layers are separated two types of marquetry can be formed by 
combining the two layers of wood used, one with a light-coloured 
pattern on a darker ground and the other with dark pattern and 
light ground. These contrasting marquetries are then applied on 
a ground or carcass, usually of oak. 

During the latter half of the 17th century a particular type of 
marquetry known as Boulle, from the name of the family that 
produced some of the most imposing examples, became fashion- 
able. In this the pattern was composed of engraved brass and 
tortoiseshell. The process of manufacture was the same as for 
wood marquetry and pairs of chests or cabinets were decorated, 
one with a panel of brass on a ground of shell (known as premiere 
partie), the other with the pattern in shell on a ground of brass 
(known as contre partie). This practice of using the premiére 
and contre partie on pieces made en suite first appeared in the 16th 
century, 


INLAY 


Inlay has been practised since the earliest days and was known 
in the ancient Egyptian, Babylonian and Greek civilizations. In 
addition to the simpler forms of inlay, mosaic effects were 
achieved by setting together many small pieces of wood or bone in 
geometrical patterns, During the middle ages in Europe wood in- 
lay, usually of the mosaic type, was practised in the decoration of 
caskets and small wooden objects, 

Certosina Work.—A speciality of northern Italy in the 14th 
century was the so-called Certosina work, in which the wood sur- 
face was inlaid with a diaper composed of an immense number of 
minute pieces of white and stained bone or of ivory. This tech- 
nique seems to have been taken over from the near east, probably 
through Venetian trade with the eastern Mediterranean. It sur- 
vived, in fact, in Persia and in India until recent times, though 
modern productions intended for the tourist trade are of inferior 
quality. This Certosina work is also found on chests and chairs of 
late 15th- or l6th-century date; the designs are sometimes of 

obviously near eastern inspiration, as on the chest in the Victoria 
and Albert museum, London. 
Horn and Mother-of-Pearl Inlay.—In northern Europe, 
especially in the centres of Teutonic culture, a great deal of in- 
genuity was devoted to the decoration with horn or mother-of- 


WOODWORK, DECORATIVE 


BY COURTESY OF THE VICTORIA AND ALOERT 
MUSEUM; PHOTO, C. M. CANNINGS 


COMB, BOXWOOD  INLAID WITH 
CERTOSINA MARQUETRY AND STUD. 
DED WITH SILVER. ITALIAN, 16TH 
CENTURY 


pearl inlay of gun and Pista 
stocks and powder flasks, Bot 
classical mythology and the hunt 
were drawn upon as Subjects for 
their inlaid decoration, The 
craftsmen who made and dec. 
orated gunstocks also Produce 
caskets and games boards ing 
similar style. These are rarely 
signed, but the name of an Alsa 
tian master, Jean Tornier, work. 
ing at Massevaux in the mid-17i 
y, is found on a few pieces, 
In order to give relief and detail 
to the inlaid work the hom or 
mother-of-pearl was finely en, 
graved, the lines of the engraving 
being filled with black mastic tọ 
make them stand out. 
Well-known engravers such a 
Johann Sadeler started their ca- 
reer decorating gunstocks, While 
the fashion for inlaid and en 


graved gunstocks started in Germany in the mid-16th century, it 
soon spread to the surrounding countries and also to England. 
Gunstocks were normally inlaid and only in the case of ebony 
stocks was the marquetry technique used; this was necessary be 
cause of the impossibility of obtaining pieces of black ebony sufi- 
ciently thick to make a gunstock. English craftsmen produced 
some attractive inlay work in the 16th century, according toa de 
sign that was derived from Germany. The paneled fronts of chests 
and bedheads were inlaid with fantastic Renaissance fagades, 
known as Nonsuch after Henry VIII's palace of that name m 


Surrey. 


In the 17th century the standard in England seems to ind 
clined and furniture fronts were decorated with panels of hom 
and mother-of-pearl inlay similar to, but much coarser than, com 


temporary gunstock decoration. 


It was not until after the restore 


tion of the monarchy in 1660 that Dutch immigrant workmen 


raised the quality.of English furniture. 
To judge by surviving furniture, inlay work was not great 
practised in France in the 16th century, but French gunstodi 
were just as finely ornamented as those made in Germany. 
Metal Inlay.—Among the most splendid English inlaid woo 
work ever executed must have been the stocks of the arquebue 
and crossbows presented in 1614 by James I to Philip III of Sp 
(in the Armeria Real, Madrid). iov 
inlaid with cut and engraved gold sheet. The gold has since I! 
removed from these, but many 17th-century firearms survive M 
stocks inlaid with silver in the form of cut sheet amd n 
scrolls. The finest inlay work was still applied to gun A 
pistol stocks in the latter part of the 17th and throughout T 
18th century; it consisted of sheets of silver or, in the ca? 
exceptionally luxurious arms, of gold, which were cut t 
inlaid flush with the wood and then engraved with som 
propriate subject, usually either martial or hunting. In nor 
Italy, especially in the town of Brescia, an individual ta 
inlay was practised, making use of panels of intricately P! 
steel or brass instead of silver. 


MARQUETRY 


Intarsia.—During the 15th 


Italy a much more ambitious form of inlay ing W 
quetry and commonly known as intarsia, Like the Certosin! p 
Italian intarsia was much practised in the monastic VO 
and most of the surviving examples are to be foun je 
stalls or in the sacristies of the greater Italian churches 
characteristic feature of Italian intarsia is its pictorial 
it formed a durable substitute for painted scenes. The 
intarsia delighted in producing complex perspective 
buildings and trompe-l’oeil views of cupboards Wi 
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subject matter of Italian intarsia [75 
of the 16th century is almost un- 
jimited. While decorative de- 
s were copied from prints of 
engraved ornament, designs for 
scenes and representational sub- 
jects were supplied by prominent 
artists, Thus Filippino Lippi was 
responsible for the design of the 
intarsia in the choir of Sta. Maria 
Novella, Florence, while the 
doors of the Sala dei Gigli in the 
Palazzo Vecchio, Florence, were 
by Sandro Botticelli. According 
to Giorgio Vasari, the technique 
ofpictorial marquetry was intro- 
duced into Tuscany by Fra Gio- 
vanni da Verona, who decorated 
the choir in the church of Monte 
Oliveto, Naples, in 1506. In 
fact, however, the technique was 
known much earlier: the broth- 
ets Cristoforo and Bernardino 
Carozzi had already decorated the Santo at Padua with pictorial 
intarsia in 1462-69. There are said to have been no fewer than 
M workshops practising the technique of intarsia in Florence in 
the year 1478. One of the leading Florentine masters was Giuliano 
ta Maiano who, among many other important works, executed the 
intarsia on the choir stalls of the cathedrals of both Milan and 
Pisa, The technique was quite widely diffused in Italy in the 15th 
century and Siena also had outstanding craftsmen, such as Gio- 
vamni Ammannati da Siena, who decorated the choir of the ca- 
thedral of Orvieto. 

The earlier examples of Italian intarsia were produced by re- 
moving the field for decoration but leaving around the edge the 
Surface of the panel which was being decorated, Subsequently, 
however, a softwood panel was used as a ground to which a sheet 
of veneer was stuck. The design to be executed was drawn on 
this and the veneer cut away corresponding to the design. In- 
ismuch as the whole of the ground was covered with veneer, the 
technique may best be regarded as marquetry. Colour effects 
Were achieved by staining, shading by charring the surface of the 
Wood with a red-hot iron. 

During the 16th century the technique spread northward, the 

est German work dating from the last quarter of the century. 

invention by the Augsburg carpenter, Georg Renner, of a 
Machine for cutting fine veneers led to the more general use of 
Marquetry, The German craftsmen practised both inlay and 
Marquetry, the former consisting of arabesque panels inlaid in 
a wood on a dark ground or vice versa, the latter of figure 
m CM among decorative scrolls and architectural ruins, often 

Weeds springing from them, against a landscape background. 

e figure subjects, often in contemporary costume, were derived 
om Dutch or German prints of the period. Marquetry cabinets 
and boxes decorated in this way were a specialty of the south Ger- 
Man city of Augsburg and, later, of Innsbruck in the Tirol. 
the off Century.—As early as 1576 a certain Hans Kraus held 
E ce of marqueteur de roi (“the king's worker in marquetry”), 

m € first Frenchman known to have practised the art was Jean 

9f Blois, who was granted accommodation in the galleries 


BY COURTESY OF THE VICTORIA AND ALBERT 
MUSEUM 


''JUSTICE,'' INTARSIA PANEL, SIEN- 
ESE, 15TH CENTURY 


le Louvre in Paris in 1644. His title was menuisier et faiseur 
Cabinets et tableaux en marqueterie de bois (“carpenter and 
a of cabinets and tables in wood marquetry”). On his 
p^ 1672 André Charles Boulle (q.v.), the greatest member of 

poule family, succeeded to his quarters at the Louvre. 
ere dd the first half of the 17th century Flemish craftsmen 
E penowned for their marquetry work and Cardinal Mazarin 
in *Sponsible for bringing to France the celebrated Dutch 
etmaker, Pierre Golle, to make cabinets for the adornment 
Nicolas palais Cardinal in Paris. Mazarin’s finance minister, 
Work Ouquet, assembled many accomplished craftsmen in 1657 
TX on the chateau he was building at Vaux-le-Vicomte, Seine- 
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et-Marne, and, after his fall in 1661, these as well as other artists 
were transferred to the newly established Manufacture Royale 
des Meubles de la Couronne at Gobelins, a small village on the 
outskirts of Paris. The letters patent which established the fac- 
tory refer, among other crafts, to the menuisiers en ébéne et en 
bois (“joiners in ebony and wood”) who were employed there. 
Ebony was one of the most precious exotic woods used in the 
17th century and most cabinets were veneered with it—hence 
the term ébéniste. Though much fine marquetry furniture must 
have been produced at the Gobelins in the 17th century, little or 
nothing survives of it. 

Boulle Marquetry.—Although marquetry of tortoiseshell and 
brass is inseparably connected with the Boulle family and their 
work during the latter years of the 17th century, the technique 
precedes them; it is found on a bureau formerly in the Musée de 
Cluny, Paris, which must date from before 1638, and several cabi- 
nets with shell and brass decoration were in the possession of Cardi- 
nal Mazarin at his death in 1661. During the 18th century Boulle 
marquetry continued to be fashionable and was made by quite 
a variety of ébémistes. Its manufacture was established in Eng- 
land early in the 19th century by an immigrant Frenchman, Louis 
le Gaigneur, who made pieces for the prince regent, including some 
that are preserved at Buckingham palace, London. Production 
continued on a large scale in the 19th century on both sides of 
the English channel, but the later pieces are usually coarse in 
quality. The finest Boulle is recognizable by the quality of the 
engraving on the brass inlay. In order to provide further colour 
contrast the tortoiseshell marquetry was sometimes backed with 
coloured foil and pewter was used as an alternative to brass. 
In France silver was not used with Boulle marquetry, presuma- 
bly because the guild regulations prohibited those who were not 
members of the corporation of goldsmiths from using precious 
metal. 

In Germany a type of Boulle was produced in which gilded cop- 
per took the place of brass, and silver that of pewter. Some of 
the finest work was produced by the Ansbach master Johann 
Matouche, who worked for the Ansbach court, and Ferdinand 
Plitzner, who worked for the Schónborn family at Pommersfelden. 
The German work in the Boulle manner is, somewhat surpris- 
ingly, more elegant and delicate than the more monumental French 
work. 

A curious type of marquetry was practised in the town of Eger 
(modern Cheb, Czech.) during the late 17th and early 18th 
century. In this work, the marquetry was carved in low relief 
and, instead of geometrical patterns, pictures of contemporary 
scenes were produced. The process was similar to that of the 
usual marquetry, but the pieces of wood used had to be suf- 
ficiently thick to permit carving in relief as well. The Egerland 
carvers seem to have specialized in small articles, especially games 
boards, but boxes and cabinets of various sizes were made as 
well The various pieces of wood constituting the relief were 
stained in natural colours to heighten the pictorial effect. 

Floral Marquetry.—By the late 17th century inlay work had 
mostly given way to marquetry, at least as far as furniture was 
concerned, The most usual marquetry of this period was in the 
form of panels with bold baroque floral designs, executed in many 
different woods against an ebony ground. Very similar work was 
carried out in Holland, France and England and, because of the 
exchange of craftsmen between one country and another, it is 
often difficult to ascertain the country of origin of a given piece. 
The finest work was French and, though it is no longer possible to 
identify such pieces, some of the best were probably made at the 
Gobelins factory. On the larger panels splendid bunches of 
flowers are shown in elaborate Louis XIV vases, with birds and 
butterflies filling in the corners. The jasmine is often introduced, 
its white star-shaped flowers executed in ivory, while its foliage 
is done in the same material stained green. Floral marquetry 
panels of this type were sometimes combined with Boulle mar- 
quetry, one type being used on the sides of a piece of furniture, 
another on the front panels. 

Floral marquetry was applied to cabinets, chests, toilet boxes, 
clock cases and dressing tables. In England sets of bedroom fur- 
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niture consisting of a dressing 
table, looking glass and pair of 
candle stands all decorated en 
suite with panels of floral mar- 
quetry were popular and may be 
seen in houses retaining their 
17th-century furnishings (Ham 
house, Surrey). 

“Seaweed” and  "Oyster- 
wood” Marquetry.—About the 
turn of the century floral marque- 
try gave way to panels of ara- 
besques, executed in light wood 
against a dark ground and known 
by the modern name of “sea- 
weed” marquetry. In spite of 
this name, the patterns are in- 
variably symmetrical and the de- 
signs were in fact a version of the 
interlaced strapwork that was 
made popular by Louis XIV’s 
court designer Jean Bérain (q.v.). 
Both première and contre partie 
were equally useful in this case 
and it is not unusual to find the 
two used on the same piece of 
furniture, for instance, on each 
side of a door. 

Another form of marquetry 
fashionable in England and Hol- 
land at the end of the 17th cen- 
tury was made up of panels cut 
obliquely across the trunk of 
laburnum or olive trees. These 
panels had a strongly marked fig- 
ure somewhat recalling the mark- 
ings of an oyster shell, hence the 
name "oyster pieces" sometimes 
given to them. 

Roentgen Marquetry.—The 
18th century was the great period 
of marquetry work in western 
Europe. Though the achieve- 
ments of the French ébénistes are 
the best known, extremely fine 
work was carried out in Germany, 
especially by masters working for 
the courts of the various reign- 
ing princes. Of the German 
craftsmen working in Germany 
the most famous were Abraham 
Roentgen and his son, David, of 
Neuwied. Both father and son 
were employed by the electoral 
prince of Trier, but David 
Roentgen (q.v.) achieved a reputation extending far beyond the 
frontiers of his native country. He specialized in furniture dec- 
orated with ambitious pictorial subjects in marquetry, often 
based on designs by the German painter, Januarius Zick. Abra- 
ham Roentgen spent part of his time as a journeyman in London 
and he returned to England in the 1760s. He is sometimes 
credited with having introduced a short-lived fashion in English 
cabinetmaking of the 1740s for engraved brass cartouches 
and borders inlaid in the solid wood but, although the fashion cor- 
responds in period with his presence in England, there is nothing to 
prove that he had any connection with it. It is probable that 
German masters played as considerable a part in English 18th- 
century cabinetmaking as they did in Paris, but no German 

marqueteurs working in England are known by name. 

Ebénistes and Menuisiers. English cabinetmakers did not 
sign their productions and it is, therefore, not often possible to 
attribute English furniture to a particular cabinetmaker. In 
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(Top) Book cabinet, ve- 
neered on oak with coroman- 
del-wood, showing marque- 
try of — tortoiseshell — on 
brass; French, 18th century. 
(Above) Table top; marque- 
try of various woods; by 
David Roentgen, c. 1770-80. 
(Right) Cabinet top, marque- 
try of various woods; German, 
1560. (Left) Bellows inlaid 
with mother-of-pearl and 


pewter; Dutch, 17th century. 
(Below) Commode top, mar- 
quetry of various woods, some 
stained; English, probably by 
an immigrant German cabi- 
networker, c. 1760 
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France, however, where the medieval craft guilds survived i 


to the Revolution, the trade was strictly organized and ied 
until 1789 and later most furniture was signed by e of 
The guild that was responsible for maintaining the oa id 
French furniture was that of the menuisiers-ébénistes ( n 
and cabinetmakers"). The former were mainly occupied V. ative 
manufacture of seat-furniture, usually constructed from aie 
woods and decorated with carved ornament, while the a 
produced veneered furniture. In France an apprentice a 
the workshop of a maitre-ébéniste or a maitre-mentisitt y jod 
age of 12 or 14 and stayed for six years. At the end of d 
he entered upon his compagnonage which lasted not Jes pats 
three years for a youth who had served his apprenticeship * g H 
and six for one who had served outside the capital. Y 
time, which corresponded to that of a journeyman in Eo dl 5 
worked for one or more masters and was paid for his Eae yu 
theory he could become a master at the close of three 0r? 
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eriod but in practice it usually took much longer, either because 

there were no vacancies or because he could not afford the fees. 
number of masters who were permitted to exercise their 
craft in Paris was limited. There were 985 maîtres in 1723 and 
the same number in 1790, but not all of these were actually en- 
nged on furniture; others provided woodwork required in build- 
igor made the wooden carcasses of coaches. When a man had 
been admitted as master he was allowed to engage a number of 
compagnons and was required to take on an apprentice. 

Jn addition to the master craftsmen who worked within the 
framework of the corporation, there were two other groups. First, 
those who held appointments to the royal household and worked 
in special apartments allocated to them in one or other of the 
royal palaces. The second group were the artisans libres who set 
up their workshops within the bounds of ancient monasteries which 
ill enjoyed medieval rights of refuge. This was especially true 
of large numbers of foreigners, mainly German craftsmen, who set 
w in these privileged places, though some of them, including 
masters such as Jean Francois Oeben, Jean Henri Riesener, Adam 
Weisweiler and Wilhelm Beneman, were among the foremost 
ibénistes of their day. 

Those masters who were members of the corporation were re- 
quired according to a regulation introduced in 1741 to stamp with 
their marks all furniture offered for sale and even pieces made by 
other ébénistes which they had repaired. The stamp was generally 
struck on some obscure part of the carcass and took the form of 
the name of the ébéniste. These stamps are a most important 
means of identifying the work of the French ébémistes of the 


cond half of the 18th century. During the 20th century, false- 


signatures were fabricated ‘by unscrupulous persons and struck 
both on modern fakes and on authentic but unsigned pieces. A 
committee appointed by the corporation was also responsible for 
tamining furniture in the workshops of both ébénistes and 
menuisiers in order to ensure that it reached the required standard 
of quality. Every piece that fulfilled the conditions laid down was 
struck with the stamp composed of the letters JME in monogram. 
ore did not reach the required standard were confiscated 
sold. 

Marquetried Furniture in the 18th Century.—While in 
the earlier decades of the 18th century the sombre richness of 
thony veneers and Boulle marquetry had dominated French furni- 
ture, toward the middle of the century lighter-coloured woods 
tame into fashion. On the death of the Parisian cabinetmaker, 
Joseph Poitou, in 1719, his workshop contained commodes ve- 
‘ered with Brazilian rosewood, olive wood, logwood and an exotic 
Wood described as bois facon de la Chine. These woods, mostly of 
otic origin, were applied to the wooden carcass in geometrical 
hatterns, generally known as parquetry. On the finer pieces floral 
aK Were inlaid against the parquetry ground. Toward the 
iis e of the century elaborate marquetry of a pictorial character 
ji Pas the geometrical and floral designs and the colour range 

bui Woods used was extended by tinting or staining. The French 
s listes are said to have had 23 varieties of native woods and 48 

ign ones at their disposal in the 18th century. To these must 
Rud 5 varieties of woods that were stained to colours that 

i n available in natural woods. The effect of light has dulled 
P Ours on nearly all French marquetried furniture and it is 
idea fee to look at the insides of doors or cupboards to gain an 

N their original brilliance and variety of colour. . 
the £ elaboration of marquetry decoration on French furniture of 

second half of the 18th century is believed to have been due 
Hove dux of German craftsmen, particularly Bavarians, who 
Due high reputation for their skill in this technique. The 
m Roentgen, who raised pictorial marquetry to a standard of 
[jo rellence never before achieved and earned thereby the 
Patet on of le plus grand ébéniste de l'Europe entier C the 
ia, cabinetmaker in all Europe") went to work in Paris in 


mo (to), the greatest French ébéniste of the years between 
Special his death in 1763, developed the use of marquetry with 
Pues skill. Starting with marquetry of a multiple-cube design 

from the simple parquetry of the first half of the century, 
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he developed a style featuring realistically rendered baskets of 
flowers framed with interlaced ribbons. Other masters favoured 
elaborate landscape designs while trompe l'oeil representations of 
domestic objects were popular among the less gifted. Shortly be- 
fore the French Revolution patterned marquetry was abandoned in 
France in favour of simple veneers of finely figured mahogany; 
this fashion, which was favoured by Marie Antoinette’s cabinet- 
maker, Jean Henri Riesener (g.v.), was copied from contemporary 
English practice. 

Marquetry went out of fashion in England during the first half 
of the 18th century and panels of matched veneers were preferred. 
These were sometimes enriched with engraved brass inlay. Mar- 
quetry came back into fashion about the middle of the century 
under the influence of contemporary French taste. English floral 
marquetry did not as a rule achieve the high quality of French 
work, but the English commodes with neoclassical vase designs in 
the Adam manner of the 1760s are outstanding. Some of the 
finest pieces turned out by Thomas Chippendale’s workshop were 
decorated with marquetry in the neoclassical taste. Marquetry re- 
mained a somewhat exotic taste in England and plain veneers of 
figured wood never went out of fashion. The introduction of satin- 
wood led for a while to an extension of the use of marquetry in 
English furniture, but toward the close of the 18th century the 
far cheaper process of painting the designs on the veneer instead 
of inlaying them was adopted. 

19th and 20th Centuries.—In the course of the 19th century 
most of the forms of marquetry that had been practised in previous 
centuries were revived and applied to furniture that followed the 
letter but not the spirit of its prototypes. The 19th-century crafts- 
men were capable of turning out marquetry of the highest order 
of technical skill and some remarkable work was done for display 
at the international exhibitions. Elaborate marquetry work was 
still being done for the decoration of the paneled walls of board 
rooms and luxury liners in the 1920s and 1930s, but pictorial 
marquetry does not accord with 20th-century taste. Modern 
furniture design admits of a little discreet inlaid ornament in con- 
trasting woods but there is no call for the work of the virtuoso 
craftsman. 

See F. J. B. Watson's Furniture, “Wallace Collection Catalogues" 
(1956). (J. F. H.) 

WOODWORKING MACHINERY. Wood is man’s oldest 
and one of his most useful natural resources, and from the earliest 
civilized times, it has been used for shelter, furniture, tools and 
many of man’s other needs. Until the Industrial Revolution, 
most woodworking was done with hand tools. The fine woodwork 
on coaches, furniture and the interiors of homes, castles and 
churches was produced by skilled craftsmen using simple tools. 
However, during the early part of the 19th century, efforts were 
made to develop machines that would do the work faster and 
better. 

A circular saw had been produced in Holland as early as 1777, 
and a planing machine was patented in England at about the same 
time. Subsequently, many types of basic woodworking machines 
were developed. Wood is an easily worked material and a wide 
range of versatile machines were designed to shape it into useful 
products. The basic categories of woodworking machinery are de- 
scribed below. 

Sawing Machines.—Sawing machines are used to cut wood 
into workable sizes. The four commonest types are the circular 
saw, radial-arm saw, band saw and jig saw. 

Circular Saw.—This machine cuts wood with a thin circular 
blade with teeth around its edge. The machine consists of a base 
on which an arbor or axle to hold the blade and a table are 
mounted. The saw blade protrudes through an opening in the 
table, and the blade can be raised or lowered to make cuts of 
different depths. 

Most circular saws are made to hold only one blade at a time, 
but a few of the larger ones have a double arbor on which two 
blades can be mounted. When one blade is raised ready for 
use, the other is out of the way. A fence is provided to guide 
the material as it is fed into the saw and there is a miter gauge 
against which the wood can be held for crosscutting. The cir- 
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cular saw is used to rip (cut with the grain), bevel (cut with 
either blade or table tilted), crosscut (cut across the grain), miter 
(cut at an angle) and to make many cuts used in joinery. Cir- 
cular saws are classified according to the diameter of the blade, 
ranging in size from a small 8-in. bench saw to the 14- and 16-in. 
saws used in lumber yards, furniture factories and other wood- 
working industries. 3 

Radial-Arm Saw.—This machine does the same kind of cutting 
and uses the same kind of blade as a circular saw, but it is very 
different in design. In effect it is an inverted circular saw, with 
the motor and blade suspended under an arm above the table and 
so mounted that they can be moved toward or away from the 
operator. The arm can be turned in a complete circle and the 
motor and blade can be turned through a complete horizontal cir- 
cle and tilted in either direction, thus giving the saw three-dimen- 
sional movement. For crosscutting, mitering and many other cuts, 
the material is held firmly on the table while the blade is pulled 
into it (toward the operator). For ripping, the motor is locked 
in position and the lumber fed into the revolving blade. 

Band Saw.—The band saw has a blade in the form of a continu- 
ous metal strip, with teeth along one edge, that runs around two 
large wheels. Though the band saw is capable of only a few 
operations, it is important because it can cut curves in any thick- 
ness of stock. It can also be used for resawing (cutting boards to 
thinner widths). Band saws with wheels from 14 to 36 in. in di- 
ameter are used for shop work, while larger saws, with wheels 84 
in. or more in diameter, are used in saw mills for resawing or for 
sawing logs into standard sizes. The band saw has an advantage 
over circular saws in that its thinner blade produces a narrower 
kerf (the cut made by the saw) and less wood is wasted. Blades 
for the larger machines used in the lumbering industry may be as 
wide as 16 in. and as long as 50 ft. On many machines the band 
saw blade has teeth on both sides. Thus, when a log is mounted on 
a conveyer or carrier, it can be cut while traveling in either direc- 
tion past the blade. 

Jig Saw.—This machine does the same kind of cutting as the 
hand coping saw, making inside and outside irregular cuts, The 
blade is mounted between an overhead support and a driving 
mechanism that produces a reciprocating movement. The blade 
passes through an opening in a table upon which the work is 
manipulated. 

Planers or Surfacers.—These are single-purpose machines for 
smoothing wood to an even thickness, The planer consists of a 
frame, a bed that can be moved up and down, feed rolls, a feeding 
mechanism and a cylindrical cutter head holding three or more 
knives that pare off the excess wood. Models range from the 
single planer, which smooths one surface of a board at a time, to 
machines that can finish all four surfaces simultaneously. Planer 
sizes are indicated by the width of work that can be accommo- 
dated, ranging from 18 to 50 in. 

Jointers.—The jointer is designed to smooth the surface, edge 
or end of a board. It does the same work as the hand plane but 
cuts in a different manner, The jointer consists of a frame hold- 
ing a front or infeed and a back or outfeed table, the difference in 
height of the tables governing the depth of cut. It has a round 
cutter head holding the cutting knives and a fence that serves as a 
guide for the stock. The wood is pushed along the tables over the 
rotating cutter head. Jointers are rated according to the length 
of the cutting knives, the most common sizes are those ranging 
from 6 to 24 in. 
T Shapers.—The shaper is used to cut moldings and the edge de- 
signs found on furniture, picture frames, etc. It consists of a table 
through which protrudes a rotating spindle carrying the cutting 
blades, which are shaped to produce the desired contour on the 

work. A vertical guide is provided against which the work is held 
as it is fed past the cutter. Larger shapers used in the production 

of moldings may have two or more cutters and are provided with 
automatic controls that feed material into the machine. 

Routers.—Essentially, the router is an inverted shaper, with 
the cutter spindle suspended over the work table. It is used for 
such work as shaping the insides of bowls or trays and carving the 
openings on chair backs. 
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Lathes.—Long before any other woodworking machines 
invented, the lathe was used to turn out cylindrica] parts, Tt 
bines the power of the motor-driven machine with the side 
of hand tools. One end of the length of wood to be m 
clamped in a "live" centre, rotated by the motor, while they J 
is held in a “dead” or nonrotating centre that is adjustable late, 
ally to accommodate the work. A tool rest is provided m. 
which the operator steadies the turning chisel. Lathes are dagi 
fied according to the length of material they can accommoda 
ranging from the 8- or 10- in. models found in home workshops t 
the 24-in. machines used by patternmakers. For commercial py. 
duction, automatic lathes have been developed in which the cuti 
tool is guided by a stylus running against a pattern, (See aly 
LATHE.) 

Sanders.—Sanders are used to finish wood surfaces, Some of 
the common kinds are the belt sander, which has a continuous strip 
of sandpaper running over two rollers; the disk sander, whith 
uses a piece of sandpaper fastened to a large metal disk; and th 
spindle sander, a cylindrical spindle around which a piece of sn} 
paper is fastened. 

The drum bed sander is a large production machine used to fn. 
ish doors, window frames and other large, flat surfaces, Thi 
machine looks and operates somewhat like a planer, having twt 
four large revolving cylinders that sand the stock as it is fed b 
tween them. 

Mortisers and Tenoners.—A mortiser cuts the square openi 
for a mortise-and-tenon joint. The hollow-chisel mortiser is th 
commonest. It has a square chisel, enclosing a revolving bi, 
clamped to the motor housing. When the chisel and bit are fond 
into the wood, the bit bores a hole almost as large as the chisl 
and the sharp edges of the chisel cut out the corners to maket 
square opening. The hollow-chisel mortiser is made either asa 
upright or a horizontal machine. The chain-saw mortiser, ustli 
sash and door manufacturing, has a continuous chain saw that ai 
a rectangular opening with a rounded bottom. 

A tenoner is used in volume production for cutting the tent 
that fits into a mortise-and-tenon joint. Tenoners are either singl 
to cut a tenon on one end of a board at one time, or double, too 
both ends. " 

Boring Machines.— Boring machines are used to bore the 
for making dowel joints or assembling wood with m d 
large production boring machines are very similar to the drill pt 
which in fact serves as a boring machine in small shop wok, 
industrial uses, the boring machine may be provided vin 
boring tool or a gang tool that will bore several holes at the 
time. In a small shop, a drill press with a mortising EU 
can serve as a mortiser and it also may be provided wit oil 
sories to serve as a spindle sander, disk sander, shaper 0r ^ : 

Multipurpose Machines.—The multipurpose machine 4 
signed for home workshop or school use. It performs na 
ard woodworking operations, One type, basically a com 1s 0 
drill press and lathe, can be made to perform the ae: 
circular saw, band saw, jig saw, jointer, sander, etc. e 
suitable attachments. Another type is basically a radial cns 
but can also be altered to perform the work of other m tools att 

Portable Electric Tools.— Portable electric-powertó ‘0, 
designed for convenience and ease of handling. 
machine to be brought to the work. The five commo fora 
electric hand saw for straight cutting; the saber or Jig Sins ail 
ting irregular shapes: the portable router for making poles 
shaping edges, grooves, etc.; the hand drill for boring 
the portable sander, of either the pad or belt type. Cu 

See also Macuine Toors; Grinpivc MACHINE; E f) 
JoixERv, : ad 

WOOL, the hairlike protective covering of a large 
animals such as sheep, goats and camels, but especia 
from the fleece of the domestic sheep, or lamb, and the ties of 
Angora or Cashmere goat. Wool’s outstanding proper itil 
silience, wrinkle resistance, ability to absorb and xus jill 
felting characteristics, and low heat conductivity lon£ S plane 
high usefulness not only for human clothing but Most fb 
upholstery, floor coverings, and other applications. 
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vodd's production of wool is converted into apparel or carpets by 
being spun into yarn and then woven; a lesser amount of yarn is 
made into articles of clothing by knitting. Although wool makes 
wp only about 9% of the total fibre supply of the world, it is by 
far the most important of the animal fibres and approximately 
alot it is put to apparel and household use. 

This article, dealing with wool fibre and its production and with 
wool manufacture, is organized under the following main headings: 


J, Wool Fibre p^ 

A. Properties and Characteristics 
1. Description and Properties 
2, Characteristics 

B. Harvesting and Classification 
1, Harvesting 
2. Classification Systems 

C. Processing 

D. Wool Trade 
1. Production 
2, Marketing 

TI. Wool Manufacture 

A. History 

B. Woolen and Worsted Spinning 
1. The Woolen System 
2. The Worsted System 

C. Weaving, Dyeing, and Finishing 
1, Weaving 
2, Dyeing and Finishing 
3, Special Finishes 


I, WOOL FIBRE 
A. PROPERTIES AND CHARACTERISTICS 


1. Description and Properties.—Typically, wool is unlike 
hair in that there are minute overlapping scales or plates (serra- 
tions) extending lengthwise on the surface of the fibre which give it 
tmentangling or felting characteristic. Wool is an outgrowth of the 
tpidermis and is generally believed to represent the evolutionary 
development of the undercoat of the animal from which domestic 
sheep were derived, Whether as a vestigial remnant of the past 
oras a new development associated with certain conditions of en- 
vironment, some sheep do grow some hair and coarse fibres, or 
kemp, particularly in subtropical areas. 

Wool fibres, whether short or long, grow in tufts or groups of 
fve to a dozen fibres, Density of fibre varies widely with the 
breed and from one part to another of the body of the individual 
Sleep. Merino lambs have been credited with 20,000,000 fibres 
ind the fleece of a full-grown Merino has been estimated to in- 
ae up to 126,000,000 fibres; an average of about 30,000 to 
(00 per sqin. is normal for the Merinos, with other breeds 
vng moderately or sharply lower density. 

he wool follicles of the sheep’s skin are pits reaching into the 
emis, formed by inturning epidermal layers. The follicles ap- 
rit to be of two sorts, one provided with only the wax gland, 
hi other, Primary, with perspiration (suint) gland and arrector 
puede as well as wax gland (see fig.). Growth of the fibre 
af ni as à continuing process, by multiplication of the soft cells 
tá © papilla at the base of the follicle, which is bathed in a nu- 
i medium. It is the flow of this fluid which is much affected 
ead of the sheep—by drought and poor forage, as well as 
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ra Ms functioning of this process results in weak areas in 
ion " fibre, called in the trade "tender wool." The differentia- 

of the cells into the wool protein (keratin) of the cuticle 
cortex. occurs perhaps one-third of the distance above the 


rud of the follicle, from which point the wool fibre is no longer 


ny T 
pud growing. Wax and perspiration salts are added near 
Gr : 

iij e Wool, the form in which practically all wool is marketed 


LR Y, is mostly obtained by clipping or shearing the coat or 


Dülleq of fibres from the live animal, Smaller amounts, called 
the i ool, or sometimes skin or dead wool, are obtained from 
li, 5 9T pelts of slaughtered sheep. Raw or grease wool con- 


amy re Piration Or suint salts, which together with varying 
f one R of natural grease are referred to as yolk, plus wool fibres 
aq T More types and foreign material or dirt of varying sorts 


unts, all of which constitute a total of one-third to two- 


661 


BASAL LAYER 


EPIDERMIS 


BASAL LAYER. 


PAPILLA WITH 
* BLOOD VESSEL 
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LONGITUDINAL SECTION OF A COMPLETELY DEVELOPED NONMEDULLATED 
WOOL FOLLICLE MAGNIFIED ABOUT X 100 


thirds but average about one-half of the total weight of the un- 
processed fleece. It is the raw wool of history and commerce, 

2. Characteristics.—The natural colour of wool varies from 
white through gray, fawn, yellow, and brown to black, Wool fibres, 
usually slightly elliptical, have an average diameter ranging be- 
tween 8 and 70 microns (one micron — .00004 in.). The range is 
associated largely with the breed of sheep but there may be con- 
siderable variability within the same fleece. Length of fibre, which 
depends not only on the kind of sheep but also on the length of 
time the fibre has been allowed to grow, ranges from 13 in. to 18 in. 
normally, and in unsheared wild sheep and goats up to 40 in. The 
following are average yearly growths of some long-coarse wool, 
medium-wool and fine-wool breeds: 


Black-faced 10"to18"  Southdown 3" to 4" 
Lincoln 12"to18" Clothing Merino 14” to 3" 
Romney 6"to 8" Combing Merino 24” to 5" 
Shropshire 4"to 6" 


The first year's growth of wool, sheared from what are termed 
hog or teg sheep, is usually somewhat longer than indicated above, 
because the lambs are born from February to April and the shear- 
ing does not take place until the following May or June. Hog wool 
reveals itself in its pointed fibre tips. 

In terms of structural arrangement, most of the finer wool fibres 
are described as nonmedullated continuous fibres; ;.e., solid fibres 
made up only of cuticle and cortex. However, some other types 
consisting of three layers, cuticle, cortex, and medulla (pith), do 
occur, as well as mixed types— part medullated, part nonmedul- 
lated (see fig.). In addition, there may be kemps, periodically 
shed fibres believed to be relics of the former outer coat. They 
are coarse and straight, often white and shiny, and mostly sharply 
pointed, consisting of an outer cuticle and an inner medulla of 
loosely packed cells. The crimp or wave of wool fibre varies gen- 
erally with the average fineness from about 6 per inch in crossbred 
wool to about 30 crimps per inch in the very finest Merino fibres. 
Apparently it is related to the period of the rotation or twist 
of the major axis of the ellipse as the fibre issues from the fol- 
licle. The overlapping scales of the cuticle point toward the 
outer tip of the fibre and are an important factor in processing 
the felting. 

Some other important physical characteristics of wool are its 
lightness (a specific gravity of 1.3), and its resilience or springi- 
ness, which is related to its elasticity. It can be extended as 
much as 30% for short periods without permanent deformation, a 
factor which is important in its use for higher grade clothing. 
It is a poor conductor of electricity and will hold a charge of 
static electricity under favourable conditions, It is a warm fibre 
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because its fabrics enclose much insulating air. It is more hygro- 
scopic than any other natural fibre. Moisture regain varies from 
12% to 19% depending on condition. If wool is burned, it largely 
resolves itself into ammonia gas of characteristic odour of burned 
feathers, leaving a black knob on its end. It is considered fire 
resistant. 3 t 

Chemically, wool keratin is an animal protein not unlike hair, 
feathers, and horn. A chemical analysis of wool shows that it is 
composed of five elements in the following approximate percent- 
ages: carbon 50%, hydrogen 7%, nitrogen 17%, oxygen 21%, and 
sulfur 3%-4%. This last is rather unusual—wool is rich in the 
sulfur-containing amino acid cystine. Apparently the amino acids 
are arranged in chain bundles of large molecules, called polypeptide 
chains (see PROTEINS). 


B. HARVESTING AND CLASSIFICATION 


1. Harvesting.—To shear or harvest the annual wool crop, it 
is necessary to confine the sheep flock in close quarters so each ani- 
mal may be caught and clipped. Such capture and confinement 
may be no small problem in rugged territory under primitive con- 
ditions. In some places the sheep are washed in brooks, lakes, or 
rivers to remove as much of the perspiration salts and accumulated 
dust as possible, after which it is necessary to allow them to dry 
before shearing. 

In shearing, whether with hand clippers or power-driven clip- 
pers, the sheep is held by the man doing the shearing who at the 
same time clips the wool close to the body so as to leave the fleece 
essentially in one piece. Positions of the sheep and the order and 
rapidity with which various parts of the body are cleared vary 
somewhat with the worker. A trained, skilled, and enduring 
shearer can remove 100 to 150 fleeces per day but the maximum 
possible varies considerably according to breed. 

The fleece, once removed from the sheep, is taken over in some 
areas by another who skirts and rolls it, after which it is classed, 
baled, pressed, and branded. Skirting is the process of removing 
and packing separately those inferior portions of the fleece, such 
as the short wool of the belly. Rough and coarse ends or dirty or 
stained wool, particularly from around the breech, are removed. 
Sweaty locks and burry sections from the neck and shoulder are 
removed. Then the remaining wool is so divided and rolled as 
to expose the rib and shoulder portions of the fleece to view. 
In other areas the fleece is not skirted and each fleece is merely 
tied i a not very compact bale or bundle, to be later classed or 
sorted. 

2. Classification Systems.—No single classification system 
for wool is in universal use. This might be expected in view of 
the differences in historical development and the multitude of dif- 
ferent uses, but more especially is a result of the wide variety of 
dissimilar characteristics found even in wools from the same coun- 
try. Fineness or diameter of the fibre, length of fibre, uniformity, 
colour, lustre, elasticity, strength, and suppleness vary with area 
and breed as well as with individual sheep from one part to another 
of the same fleece. 

Alternative systems are used in the United States to designate 
fineness or grade of shorn apparel wool. The “blood” system refers 
to the closeness of relationship to the Merino, The numerical or 
count system (Bradford system) has reference to the worsted 
count which it is estimated the fibre will spin. That is, a 50s-count 
fibre should spin that many hanks of yarn each of 560-yd. length 
from one pound of combed wool. 

Factors other than spinning quality based on fineness of fibre 
enter into classing. Soundness, i.e., an absence of pronounced 


Count or World trade 
Blood system numerical system designation 
(Bradford system) 
Fine. E * R * * " 64s, 70s, 80 Merinos 
Tiree eite blood (24 blood) ` Sea oe ey Sd 
ree-eij s lood) , 6s Fi ibi 

Quarter blood (34 blood) . 483, 50s ee 
Low-quarter blood gun 46s Medium crossbreds 
Common. 44s 
Braid 36s, 40s Low crossbreds 


Source: United States Department of Agriculture, Grading of Apparel Wool by Rela- 
tionship to Merino Breeds, i ee Ante PNE 
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weak areas in the fibre resulting from periods of malnutrit 

H A R mu ; lon 
sickness while growth was in progress, is very important iut 
ing wools. Good tensile strength which will enable the fibr 
undergo the seven-pound pull of the comb without breaking re a 
sired. The factor governs to a high degree the yield of valid 
tops in relation to noils (short fibres that comb out); “tende 
wool gives up to 25% noils. Combing wools must also be of m 
length. The condition of wool relates to the adhering Wax, sd 
and moisture and these must be estimated to judge probable yai 
when scoured. Colour, sheen, and lustre are important with re. 
spect to wool from English breeds and crossbreds, ranging from 
the rich glossy metallic sheen of the Lincoln and Leicester to the 
second demilustre of the Romney Marsh. 

Classifying or grading of wool probably reached its fullest iy 
velopment in Australia. On the great Australian sheep station, 
wool classing is one of the most important operations, largely 
taking the place of sorting in the wool trade of England and som 
other areas. Fleeces as taken from the sheep are skirted and 
trimmed at one table, then passed on to the classer, who places 
them in the 56s, 60s, 64s, 70s, 80s or, 90s class, according to their 
fineness in relation to worsted count, or as superclothing, ordinary 
clothing, etc., if they are shorter wools not suited for worsted spin 
ning. Highly skilled grading and related operations have bea 
of much assistance in marketing Australian wool of known quality, 

C. PROCESSING 

The first step in wool processing is normally that of sorting 
Even the bales of wool which have been carefully classed mut 
be examined fleece by fleece. Each fleece is carefully spread ol 
and examined by touch and sight, then pulled apart. The different 
qualities, known as matchings, are placed in separate baskets, Thi 
is a way of obtaining quality control, even if different qualite 
are later blended 

Sorting or stapling was formerly a distinct industry, and to smt 
extent it is so still, though frequently the work is done on üt 
premises of the comber or spinner. Clothing wools are sepintl 
and classed differently from combing wools, and in dealing wi 
fleeces from different breeds, the classification of the sorter vanti 
In the woolen trade short-staple wool is separated into quali 
known, in descending series from the finest, as picklock, prith 
choice, super, head, seconds, abb, and breech, and the proportio 
in which the higher and lower qualities are present are dete ; 
by the class of the fleece. In the worsted trade the classifica 
goes, also in descending series, from fine, blue, neat, brown, bi 
downright seconds, to abb, for English wools. The last b 
short and not commonly used in the worsted trade. _ ‘The ma 
proportion of good English long wool will be classified a8 
neat, and brown; it is only in exceptional cases that more 
from 5% to 8% is fine on the one hand, or of lower quality ^i 
breech on the other. Generally speaking, the best portion y 
fleece is from the shoulders and side of the animal. The qi 
decreases toward the tail end of the sheep, the "ritch 
quently long, Strong, and irregular. The belly wool is short, 
and dirty, as is also the front of the throat, while on the hea 
shins the product is short, stiff, and straight, more like hair à 
wool, and is liable to contain gray hairs. Some importe 
come classed, and consequently are as a rule sorted into 01 si 
or four qualities. Thus a 60s fleece may be sorted into 365, 
nary 60s, super 60s, and skirtings. wu, BE 

Grease wool after sorting still contains the natural : 
suint or perspiration salts, and little or much foreign matter 
burs, etc., all of which must be removed before further DI 
takes place. The process of cleaning is called scouring cg 
qualities of the fibre may be seriously injured if this proce etl 
not thoroughly and carefully done, If the wool is not P^ ati 
cleansed it will dye unevenly and the manufacturing 0 
will be more or less unsatisfactory, Scrubbing in à sen ct 
containing soap and soda in water is the long-established P yl 
still widely used. Soft, pure water is used, both to 5àV* 
to avoid the formation of insoluble lime material WH y 
removed from the wool fibre only with much difficulty. , 
cially prepared potash soap has been the detergent Be 
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used, Excess of uncombined alkali has to be guarded against and 
the soapy solution must not be too hot. The mechanical arrange- 
ments of the machines are such as to ensure the passage of the 
yool without undue lifting and “stringing”; to obviate the mixing 
of wool grease, sand, dirt, etc., once taken out of the wool with 
that wool again; to give time for the thorough action of the scour- 
ing agents, 50 that neither too strong a solution nor too great a 
heat be employed; and to allow of the ready cleansing of the ma- 
chines so that there is no unnecessary waste of time. In England 
the recognized type of Merino wool-washing machine is the fork- 
frame bowl. Three to five of these machines are employed. The 
scour is strongest and hottest in the first bowl (unless this is used 
asa “steeper”) as the wool at first is protected from the caustic 
ty the wool fat, etc., present. The last bowl is simply a rinsing 
bowl. With modern nip rollers botany wool is sufficiently dry to 
be passed on directly—say by pneumatic conveyors—to the card- 
ing. This the worsted spinner does, thereby saving time and 
money, The woolen spinner, however, may require the wool for 
blending, and so may require it dry and in a fit state for oiling. 
Tor English and crossbred wools more agitation in the scouring 
bath may Be desirable. If so, the eccentric fork action machine is 
employed, in which the agitation of the bath is satisfactorily con- 
trolled by the setting of the forks which propel the wool forward. 
The main disadvantages of soap and soda scrubbing discussed 
above are slowness, some chemical damage to the wool by the alka- 
line solution and the difficulty of disposing of the wash water and 
the accompanying grease without violation of antipollution laws. 
Attempts to apply modern technology and research to the clean- 
ing of wool have not been highly successful, Considerable wool is 
scoured by the so-called dry cleaning or solvent method, utilizing 
benzine perhaps, particularly in the United States. Recovery of 
the grease, however, is not easy; and sales of recovered grease 
have not sufficiently compensated for the solvent loss and distilla- 
tion cost, A method involving the use of water containing 3% 
alcohol in reaction with the suint salts has been found to emulsify 
the wool grease effectively, reducing it from the normal 12% 
prior to scouring to less than 1%. Moreover, the grease is re- 
covered rather easily from the wash by raising the butyl alcohol 
concentration in the scouring water to 7%. This results in an up- 
Per layer of alcohol and grease which is removed. The grease and 
alcohol are separated by evaporating the alcohol. The liquid, 
which remains at 3% alcohol concentration, is reused. The ad- 
vantages of the process are that the wool fibres are not in contact 
With an alkali and hence do not suffer deterioration. Moreover, 
€ process is quicker and the equipment requires less space. Since 
aditional scouring methods may produce considerable tangling of 
i € fibres, with resulting fibre breakage during combing and card- 
76, a jet-solvent degreasing process has been developed in which 
* wool is spread on a conveyor belt and sprayed first by jets 

" grease solvent or emulsifier and then by jets of water. 
a scouring the wool is dried in one way or another by hot 
should t being taken not to overheat the fibre in the process. If it 
ion € in a matted condition it is put into a free and loose con- 
tilled ìn a special machine of rotating cylinders and hooked teeth, 
sh à Willey. Adhering vegetable matter, as is found in the 
Vily burred wools of interior Australia or Buenos Aires, must 
Ri bved before further processing. Some mechanical devices 
ure eases under some conditions but carbonization is more 
ands utilized—immersing the wool in a bath of dilute sulfuric acid 
i ynthetic detergents followed by draining and quick drying at 
C), after which the vegetable matter 


is nae F (about 121° 
Vüciently carbonized to be crushed and removed by a duster. 
acid remaining is neutralized and the wool mildly scoured and 
gain dried, 5 


en 15 a principal source of anthrax in humans, especially from 
Darse with it prior to the weaving and finishing operations. 
tax i Wools originating from countries and districts where an- 
Wools S 4 Severe problem are the most likely sources. Grease 
ing or AC not so likely to be contaminated as pulled wools. Wash- 
Drei Couring may result in the spread of the microorganism to 
i ously uncontaminated material. But in general the danger 


"ishes considerably following scouring which reduces and 
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perhaps germinates part of the spores as well as removes dirt and 
extraneous material. High temperatures of drying are perhaps 
lethal, and dyeing of raw wool eliminates the danger. The United 
Kingdom sterilizes all wool from dangerous sources at a central 
sterilization plant in Liverpool. (J. K. R.; H. R. Mav.) 


D. Woor TRADE 


Before the 19th century the wool of commerce was largely pro- 
duced from sheep long known in Spain and the British Isles, or 
some mixture of those breeds. The common sheep of old Spain 
accompanied Coronado and later Juan de Oñate in Mexico and 
southwestern North America in the mid-16th century. English 
types were brought to eastern North America in the next century. 
So, too, sheep arrived in Australia in 1788, in South America and 
South Africa even earlier, and in New Zealand before 1835. (For 
history of the more important breeds of wool-producing sheep 
see SHEEP.) 

The major development in the history of wool during the 19th 
century was perhaps the opening up of vast new supplies of raw 
wool, partly from the Western Hemisphere, but with particular 
emphasis on the far reaches of the Southern Hemisphere. Wool 
production did not really begin to flourish until the Merino sheep 
in one or more of its subtypes was imported into these newer 
areas. This was in 1797 in Australia, and in the South Island of 
New Zealand in the early 1840s, by way of Australia. Merino 
breeding stock arrived in the United States in considerable num- 
bers between 1802 and 1810. The Rambouillet was brought to 
Argentina soon after 1842. The Merino was introduced into South 


TABLE I.—Trends in Wool Production by Selected Producers 
(in 000,000 1b., greasy basis) 


Year Australia | South Africa |New Zealand|Argentina| Uruguay |United States| 
1840 51 1 - — —- = 
1880 307 43 69 226* 233t 
1920 625 182 208 315 113 294 
1940 1,077 260 333 443 134 434 
1960 1,680 319 577 423 159 319 


*For Argentina and Uruguay, 1879. 11879. 


Africa prior to introduction in Australia but did not thrive during 
that early period without periodic acquisition of fresh breeding 
stock from Europe. 

The crossbred sheep with their fine and medium wools did not 
flourish until the 1880s and thereafter, at which time they ex- 
panded, mostly at the expense of the Merino, in all except the 
dryest, wettest, and roughest areas of the sheep world. 

1. Production.—The 1,000,000,000 head of sheep in the flocks 
of the world produce an annual crop of more than 5,500,000,000 
Ib. of grease wool, or an average of more than 5 lb. per sheep. 
However, 10 lb. per animal is more standard among the better 
wool-producing flocks, and a yield of 15 or 20 or more pounds is 
not extraordinary for some animals. The harvest is annual, nor- 
mally in middle or late spring or even early in the summer, to 
give the animal the full advantage of its warm coat during the 
cooler part of the year. The geography of the world's wool pro- 
duction, rather highly correlated of course with sheep distribu- 
tion, is interesting. Comparative figures for the pre-World War 
II period 1936-40 and for the postwar periods 1951-55 and 1961- 
65 are given in Table II. The predominance of wool production 
in the southern hemisphere, with Oceania producing almost four 
times the European clip, with South America far above Europe 
and with New Zealand producing considerably more than North 
America is markedly different from most agricultural patterns. 
In part, it appears to be related to the newness of the southern 
hemisphere areas in terms of stage of settlement; there is still 
plenty of room for extensive animal industries. More than that, 
wool is a compact and storable product, sufficiently valuable in 
relation to its weight that it can bear the cost and time involved 
in reaching distant markets. Even more, some of these areas are 
subhumid if not actually semiarid—alternative possibilities for 
economic utilization neither were nor are outstanding and the 
sheep, particularly the fine-wooled Merino, is apparently rea- 
sonably well able to survive and flourish under conditions of 
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TABLE II.—World Wool Production by Areas and Major Countries 
(in 000,000 Ib., greasy basis) 


Area 1936-40 wstss | 1961-65 
Oceani; LER s 1,366 1,695.0 2,334.0 
Ivo gemi dui ier ane 1082 1261.3 1713.1 
New Zealand : 314 433.5 6174 
South America 639 780.0 787.0 
Argentina. § Hr 448.0 439.9 
ME deese dE 483 Es] $009 
Pica Kingdom i ? io 986 ui 
SpA bet Sos Mb o i PO RA A : 4 
Western Europe (otal) st 379 340.0 403.0 
Other Europe . . : >- 104 155.0 1974 
North America P 452 320.0 306.0 
United States |. 425 297.6 313.2 
U.S.S.R. 
i 483.7 781.9 
Noc an Ea En 430.0* 513.0* 
: : " 0.0 3.0% 
Sgen et) ens jet eared 73 72.0 76.3 
Turkey; Sb 3o lies 68 786 9511 
Africa) Shs 337 365.0 406.0 
South Africat ; . 1 - 252 286.9 320.7 
World total 5 os 3 it 3,930 4,570.0 5,726.0 


Note: Totals are estimated and figures are rounded. For summary purposes wool 
roduced mostly in the puru in the northern hemisphere is combined with that pro- 
poe July 1 or Oct. 1 of the same year in the southern hemisphere. Pulled wool is 
included for most countries at its [nd equivalent. 
*Includes estimate for mainland China. M 
fIncludes Lesotho (Basutoland) and South West Africa. ^ 
Source: United States Department of Agriculture, Foreign Agricultural Service. 


variable and seasonal forage growth, under the sparse herbage of 
warm dry areas as well as high and rough areas. In spite of trends 
in sheep numbers and some difficulties with natural disaster, par- 
ticularly drought in the southern hemisphere, wool production sel- 
dom varies as much as 5% above or below the crop of the previous 
year and very rarely more than 10%. 

2. Marketing.—Wool moves rather promptly to local, national, 
and international markets, It is normally one of the three or four 
most valuable raw materials moving in international commerce. 
For some of the major producers, as Australia and South Africa, it 
constitutes a very significant export item. 

Prior to World War I, the marketing of wool was in private 
hands, with London the leading wool auction market in the world. 
Boston, Mass., was important as a spot market. Futures markets 
in wool tops were established in Antwerp, Belg., in Roubaix- 
Tourcoing, France, and in New York City. The New York market 
also provided a grease-wool futures contract. 

World War I not only resulted in wide fluctuations in wool prices 
but stimulated government bulk purchases. The British cabinet 
became concerned about the developing scarcity of wool supplies 
and in Nov. 1916 the Australian and New Zealand clips were 
acquired and in 1917 also the South African clip. Such bulk pur- 
chases continued in force until June 1919 for South Africa 
and June 1920 for Australia and New Zealand. After the war, 
government-owned supplies competed with wools from South 
Africa and South America and the prices declined drastically. 

In the 1920s auction sales developed rapidly and the Sydney 
market surpassed the volume of the London market. Other Aus- 

tralian and New Zealand and South African markets grew in im- 
portance and the wool produced in those countries was marketed 
almost entirely by public auctions at central marketing points. In 
North American and South American producing countries, as well 
as in the United Kingdom and on the continent, farmers for the 
most part continued to sell their wool individually at private sale 
or at local auctions. An arrangement equivalent to bulk purchase 
was made in 1934 by the South African and British governments 
and was renewed each year until World War II. 

With the arrival of World War II, control of apparel wools was 
quickly organized, with the British government agreeing to pur- 
chase the entire Australian and New Zealand clips for the duration 
of the war and one year thereafter. A considerable amount of 
this Australian wool, though British owned, was stored in the 
United States, some of it re-exported as late as mid-1947. 

The United States domestic clip was first guaranteed as to price 
and in 1943 actually taken over by the government. The Defense 
Supplies Corporation also purchased some Australian wool from 
the British, as well as wool from South America, New Zealand, and 
South Africa but disposed of its holdings by the end of 1945. 
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South American wools continued to be sold in a free market, vih 
much of the total export going to the United States, Wer 
On balance, wool consumed during the war could absorb 
about two-thirds of current supply from the five main export 
countries and by the end of the war there was a large Accumulation 
of apparel wools, amounting to about a two years’ supply, lm 
estimated in 1946 that such stocks would need to be distributed 
over the next 13 years in order to move them into Consumption 
without greatly disturbing the marketing of current productio 
To the surprise of many, world wool consumption in the eat 
postwar period was very high and the stocks had been completely 
marketed by the 1951-52 season, at which time the outbreak of 
hostilities in Korea put a new strain on the wool market an 

available supplies. 
The United States as a significant producer of wool as wells 
a major importer and user has a long history of wool legislation 
AUS. tariff on wool was enacted as early as 1816. Price Support 
or purchase programs for domestically produced wools became 
common in the late 1930s. In 1938 and 1939 nonrecourse loans 
were made, after which military demand absorbed the supply, 4 
wool purchase program existed from 1943 to 1947 ant, although 
one wool price support proposal was vetoed by Pres, Harry Tn 
man in 1947, support operations were resumed in August 1%. 
The Agricultural Act of 1949 required that the price of wool be 
supported by loans, purchases, or other operations at a level be 
tween 60% and 90% of parity to encourage production of shom 
wool, and price support programs were announced but not utilizi 
because of a sharp upturn in price accompanying Korean hostil- 
ties. The National Wool Act of 1954 provided for incentive pay: 
ments to promote increased production. ; 
The marketing pattern and price structure for wool essential 
breaks into two major categories of which apparel or clothing 
wool dominated production and trade after mid-19th centur. 
Nearly three-fourths of the world’s wool production falls in the 
apparel category of Merino and crossbred; i.e., 60s or more for 
Merino and 585 to 40s for crossbred. Most of these fine wo 
are produced in the southern hemisphere. l 
The five major fine wool exporting countries are Australia, New 
Zealand, Argentina, South Africa, and Uruguay and the e 
porters are the United Kingdom, Japan, France, the United ee 
and Italy. Of the total exports Australia's account for $07, 
Zealand's 20%, Argentina’s about 10%, and Uruguay’ "n 
an importer of raw wool, the U.K. is the world's biggest vi 
with purchases amounting to nearly 19% of the world's P st} 
ports. Japan, which has developed an active wool textile indu ; 
since World War II, buys about 18%, France nearly n 
US. about 10%, and Italy just a little less than the United: a 
Much of apparel type wool moves from the southern Ad 
producing areas to the deficit areas, particularly to westen ur 
but also in substantial amounts to the United States. 8 
into the United States fluctuate widely with variable aco h 
mestic production making up a more nearly stable supri he 
Carpet wools make up slightly less than one-foutl b 
world’s wool clip. Only about one-third of the carpet Vh 
duced is exported as compared with an export of fully T abot 
of the apparel wools. Hence, carpet wools account for n f 
15% of the international trade in wool. These are not T 
formly defined. The International Wool Study group c Bi 
as “carpet type" all wools coarser than 46s, although T qu 
than 40s are more commonly so recognized in the Uni E 
Carpet wool also can be considered to be wool from sil 
sheep—that is to say, those without Merino or EET 
However, a substantial proportion of the production a "m 
crossbred sheep of English breed is used in carpet manti 


mutton or crossbred sheep in these areas produce wd 0 ; 
to 37s quality, much of which is also suitable for app% LI 
facture. However, the bulk of the Argentine produc gl 
type and some of the coarser New Zealand wools are va for 


manufacture and carpet wools from these areas accou 
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of the carpet wools entering international trade. The major ex- 

rters of carpet wools are New Zealand and Argentina, followed 
by Pakistan, India, and China. In Asia, eastern Europe, and 
North Africa where sheep are generally of unimproved breeds and 
sheep rearing has to some extent a traditional rather than a com- 
mercial character, the wool is used largely in household or village 
industries, and even there, to a considerable extent, in carpet 
manufacture. 

The chief carpet wool importing countries are the United States, 
the United Kingdom, Germany, Belgium, France, and the Nether- 
lands, About half is consumed industrially, mainly in carpet man- 
ufacture; the other half is absorbed locally in household or vil- 
lage industries, mainly in the less well-developed areas. 

Prices for carpet type wools lagged in the second half of the 
20th century as compared with apparel types. This was largely 
the result of a less active demand in relation to supply, particu- 
larly for the Argentine type wools. Competition with man-made 
fibres also became an important factor. Because wool supply is so 
inelastic from one year to the next, demand factors generally 
dominate the price situation and wool prices are among the most 
volatile, (X) 


Il. WOOL MANUFACTURE 


In the manufacture of wool textiles, yarn is spun by two meth- 
ods, the woolen system and the worsted system, and fabrics are 
known as woolens or worsteds according to the type of yarn. 
(Some fabrics are hybrids, with a worsted warp, or lengthwise 
yarn, and a woolen weft, or crosswise yarn; or vice versa.) This 
discussion is devoted to a brief history of the wool textile industry, 
followed by an account of the principal steps in the manufacture 
of woolen and worsted yarn and the manufacture of yarn into 
cloth, (For the making of carpeting see CARPET MANUFACTURE.) 
Wool is also manufactured into cloth by felting, that is, by press- 
ing the unspun fibres (see FELT) in the presence of moisture and 
het, There also are so-called woven felts, used in paper making. 


A. HisTORY 


The domestication of sheep and goats and the shearing of their 
Wool to serve as human clothing was common to all but the most 
primitive of ancient peoples. The first woolen cloth may have 
been felt, which was widely used by the nomads of central and 
Western Asia for clothing and tents; by the Greeks for lining hel- 
mets and making rainproof garments; and by Roman soldiers for 
breastplates, With the possible exception of flax, wool was the 
first fibre to be woven into a textile and as such was already well 
known in the Neolithic period. There is record of woven woolen 
cloth in the Mesopotamian region from about 4200 B.C., when 
cuneiform inscriptions begin to mention weavers, dyers, and wool 
merchants, The early Greeks adopted the highly developed textile 
arts of Asia and North Africa; from the Homeric age onward it is 
certain that Greek apparel consisted mainly of woolen cloth, 
Woven in every substantial household. Phoenician and Greek mer- 
chants sold fine cloths throughout the ancient world and the Ro- 
mn wore woolen clothing from the earliest days of their repub- 

The famous Roman toga was made of heavy wool cloth for 
Winter and of lighter fabric for summer use. At first the Romans 
po ded on the importation of textiles from the eastern Mediter- 

nean or on the weaving of wool as an auxiliary home occupation. 
Rut ne imperial period, however, certain areas began to spe- 
j in sheep-rearing or cloth production : by the 2nd century 

D. the Merino sheep of Spain provided the cloth-towns of Pavia, 
pu. and Cahors with much of their raw material. In such 

Wns, guilds of professional clothworkers (fullers, weavers, and 

yers being the most prominent) were fostered by the emperors, 
Ree own financial interests were involved in the continued 

Sperity of the industry. 

ae fate of the woolen industry after the disintegration of the 
D un empire in the 4th and 5th centuries A.D. remains obscure, 
doube to the lack of contemporary evidence. But there is no 

Xt that sheep were still reared in large numbers and that cloth- 
ing continued, usually as a domestic occupation supplying the 


665 


needs of the family but often as an industry of expert craftsmen 
working for a local or even international market. Cloth was 
the chief stock-in-trade of the Frisian merchants who dominated 
North European commerce during the Merovingian and early 
Carolingian periods. Charlemagne himself is said to have worn 
the famous Frisian cloths (pallia fresonica) in preference to the 
exotic and expensive silks of Byzantium. Even the Vikings 
thought red woolen cloth the most suitable commodity to take 
across the Atlantic to barter with the North Americans for fur. An 
unprecedented expansion of woolen cloth manufacture was crucial 
to the urban and commercial revival of Western Europe in the 
11th and 12th centuries; and although coarse cloth continued to 
be produced for local consumption almost everywhere, it was at 
this time that towns like Barcelona, Paris, and Milan began to 
concentrate on the production of fine cloth for a wider market. 
Among the many Lombard and Tuscan cloth towns, pride of place 
was gradually achieved by Florence. The Florentine clothworkers 
were at their most numerous and the city's cloth-making guild 
(the Arte della Lana) at its most powerful in the period immedi- 
ately before the Black Death: in 1336-38 the chronicler Villani 
reported a production of 80,000 pieces of cloth per annum from 
200 manufacturing firms employing a total of 30,000 persons. In 
the previous century Florence had been noted for its cloth-finish- 
ing industry, controlled by the Arte di Calimala and dependent on 
a regular supply of northern and especially Flemish cloth. 

The ascendancy of the Flemish woolen industry in the 12th and 
13th centuries is explicable only in terms of that area's geographi- 
cal advantages and a rapid increase in population which not only 
expanded the market for woolen goods but also compelled the 
Flemings themselves to industrialize their economy. By 1100 the 
five great towns of French Flanders (Arras, St. Omer, Douai, 
Lille, and Tournai) were already producing cloths for an inter- 
national market, to be joined in the 12th century and later sur- 
passed by their northern neighbours, Bruges and Ghent. Charac- 
teristic of the Flemish cloth industry was its almost complete 
dependence on imported raw materials: woad (the most commonly 
used dye) from Picardy and wool itself from Spain and England. 
The dangers of such dependence are illustrated by the comment 
of the English chronicler Hemingburgh that in 1297 the land of 
Flanders was “well nigh empty because the people cannot have the 
wools of England.” From this date onward the dominance of the 
Flemish industry was undermined by internal political and social 
conflicts, the contraction of its markets, and competition from the 
English cloth trade. Nevertheless the decline of woolen manu- 
facturing in the late medieval Low Countries has often been exag- 
gerated in the past: the cloth industry there came to be estab- 
lished in new areas (especially Brabant) and on new principles, 
e.g., the production of light draperies from Spanish wool. 

In England the manufacture of woolen cloth had no rival among 
other industries until the 18th century. The processes of cloth 
production were carried out in numerous Romano-British towns 
and villas; even a small dye-works has been excavated in Silches- 
ter. It seems likely that the English cloth industry went into 
partial eclipse after the departure of the Romans; but as early as 
the 7th century the nuns of the remote religious house at Colding- 
ham, north of Berwick, scandalized contemporary opinion by 
“weaving fine clothes either to adorn themselves like brides or to 
attract attention from strange men.” A great expansion of wool 
production in 12th-century England was accompanied by the rise 
of a flourishing native cloth industry, concentrated in London and 
the provincial towns. The earliest extant Pipe Roll (1130-31) 
reveals the existence of guilds of weavers at Winchester, Lincoln, 
Oxford, Nottingham, and Huntingdon as well as London, In the 
reign of Henry II there were over 200 weavers in Lincoln, home 
of the famous "scarlets" which found their way—like the even 
better known "stamfords"—to Italy and Spain. 

It was, however, only in the later Middle Ages that England 
was converted from an exporter of raw wool into an exporter of 
the manufactured product, the woolen broadcloths. The spec- 
tacular nature of this transformation is best recorded by the En- 
glish exchequer customs accounts: English cloth exports rose from 
4,500 broadcloths in the year 1347-48 to 43,000 per annum in 
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1392-95; at the same time exports of wool dropped from over 
30,000 to less than 20,000 sacks per annum. Although too much 
emphasis has been placed in the past on the influence of Flemish 
clothworking immigrants and on Edward's III’s desire to foster 
England’s native cloth industry, the latter obviously owed much 
of its new prosperity to the comparative lightness of royal 
customs on cloth exports: after 1347 cloth paid duty at a rate of 
less than 2%, compared with approximately 33% in the case of 
raw wool. 

The expansion of the country’s cloth trade was linked to an 
equally significant but more gradual alteration in the organization 
of the woolen industry itself. The manufacture of woolen cloth 
was transformed from an urban into a rural craft. This change 
in location was partly due to a desire to escape from the restric- 
tions imposed on the urban industry by city authorities and guilds, 
partly the result of the mechanization of the fulling process. 
The introduction of the fulling-mill substituted wooden hammers 
driven by water-power for the human arm or foot and enabled 
the loose web of woven fabric to be pounded and shrunk with 
much greater speed and efficiency. Fulling-mills were known in 
England as early as the reign of King John but it was only toward 
the end of the Middle Ages that they became widespread and en- 
couraged a removal of the cloth industry toward the swift, clear 
streams of often remote upland valleys. After the mid-15th cen- 
tury, the chief cloth-producing regions were the West of England, 
specializing in the making of such fine broadcloths as the “Stroud- 
waters,” “Cotswolds,” and "Castlecombes"; Norfolk, noted for 
lighter serges and fine woolen cloths of the "say," or "worsted* 
variety; and the West Riding of Yorkshire, primarily a coarse- 
ribbed kersey-producing centre. The organization of the industry 
in these rural areas was far from uniform but it tended to be domi- 
nated by clothiers, the richest of whom were genuine entrepre- 
neurs acting under conditions of free enterprise. Despite a few 
early experiments in rudimentary factory organization (e.g., by 
John Winchcombe of Newbury [d. 1519]), the "putting-out" sys- 
tem was almost universal. The clothiers bought wool from the 
graziers and put it out for processing to the spinners, weavers, 
fullers, and others, who worked in their own homes for piece- 
rate wages. As late as 1813 it was estimated that only 4!y of York- 
shire's cloth output was derived from factories. 

The period between the late 15th and late 18th centuries was 
one of comparatively little structural change within the English 
woolen industry, despite the introduction of finer "new draperies" 
in East Anglia and several technical improvements, such as the 
victory of the spinning-wheel over the traditional rock or distaff 
and the appearance of the knitting machine or stocking frame. 
English cloth producers retained their ascendancy despite com- 
petition from Holland, Spain, France, and (until 1698) Ireland, 
but their prosperity was highly sensitive to the prevailing state 
of the internal and, more especially, external market. The num- 
ber of broadcloths exported from England continued to rise dra- 
matically to 122,000 per annum by the middle of the 16th cen- 
tury, but the collapse of the Antwerp mart during the reign of 
Edward VI presented Elizabethan England with the often intracta- 
ble problem of finding new outlets for its cloth. In the 17th cen- 
tury it was often urged that England suffered from “over-much 
drapery” and for approximately 60 years after 1660 the woolen 
industry was often chronically depressed. Despite some recovery 
after 1720 due to the opening and expansion of new markets in the 
East and North America, woolen goods (still the single largest 
item) made up only about a quarter of the total value of England’s 
BD in 1760, compared with perhaps two-thirds a hundred years 
earlier. 

Competition from the new cotton industry became serious in the 
1780s but as late as 1800 the value of woolen exports (£7,000,000) 

was greater than cotton and iron (the next two) combined. Cot- 
ton replaced wool as England's single most valuable export before 
the end of the Napoleonic Wars, largely because the remarkable 
technical inventions of the late 18th century only exerted their 
full impact on the woolen industry after 1815 (see INDUSTRIAL 
Revotution: Textile Industry; WEAviNG: Weaving Machinery). 
By 1870-74 the cloth industry, now largely concentrated in the 
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West Riding mills, was consuming an annual average of 307,000, 
000 Ib. of raw wool, a figure that rose to 715,600,000 Ib, in 1695. 
99 but had dropped below 500,000,000 lb. by the 19605 

Since mid-20th century the British industry has consumed j 
creasing quantities of man-made fibres, mainly in blends withing 
both for woven apparel cloths and for the knitwear industry, The 
popularity of casual wear and “easy care” clothing has favour 
knitted garments rather than woven, causing an increase jy the 
demand for worsted-spun hosiery yarn. By the mid-19605 total 
consumption of man-made fibres amounted to nearly 20% of th 
industry's total fibre consumption of 685,000,000 1b., as compared 
with 12% in 1960. 

Cities in the West Riding particularly associated with the woo 
textile industry include Bradford, Huddersfield, Dewsbury, Hali. 
fax, and Leeds (gg.v.). Although the industry is concentrated 
in the West Riding, Scotland and the West of England remain im. 
portant as specialized producers of high quality cloth, as, for en 
ample, Harris tweed. In the mid-1960s the British industry con 
tinued to be the world’s largest exporter of wool products, It was 
the sixth largest export industry in Britain, with overseas trade 
valued at between £160,000,000 and £170,000,000 annually, Its 
principal export markets were Canada, the United States, Wes 
Germany, Japan, and Scandinavia. 

The U.S. industry was established by colonists in the middle of 
the 17th century, who began a small mill in Massachusetts; but 
large quantities of wool fabrics continued to be imported frm 
Great Britain until after the American Civil War, when the US. 
industry expanded considerably. In the 1960s raw wool consump: 
tion (apparel and carpet) was about 430,000,000 Ib.; production of 
woolen and worsted fabrics was about 285,000,000 linear yards 
About 45% of this was manufactured in the New England-New 
York area and about 45% in the south Atlantic states, with the 
balance in the mid-Atlantic, north central and western areas, 

The United States and the Soviet Union are large producers o 
wool cloth, but very little of their output enters into world trade, 
Historically, nearly all the major exporters of wool cloth have 
been situated in Western Europe, viz., Britain, Italy, Fram, 
the Netherlands, and Belgium. During the 1920s and 19305, how 
ever, Japan developed rapidly as a wool textile producer and a 
porter, particularly to North America. (R. B. Do) 


B. Wooten AND WorsTED SPINNING 


Wool for apparel is classed as woolen wool (also clothing f 
carding wool) and worsted wool (also combing wool) to indialt 
the system of manufacture for which it is best suited. erly 
speaking, woolen spinning makes use of shorter fibres than v 
worsted system; woolen yarn is quite loosely spun with little tw 
and the fibres are more or less at random. In the worsted system 
the principal aim is to make the fibres as parallel as possible 
yarn is smooth and even with relatively high twist, that is, 4 
number of turns to the inch. 

Woolen fabrics frequently have a soft, fuzzy surface or er 
and lend themselves to a wide variety of colours and designs. ond 
usually are more loosely woven than worsteds and thus M 
readily to fulling or felting to achieve density. Many a 
weight wool fabrics such as coatings and blankets are Mr ‘ 
Tweed is a woolen cloth, as are many flannels, though fann? 
is made with worsted yarn. 

_ Worsted fabrics are quite closely woven and have a S 
tively unhairy surface. Characteristically they are oat 
more resilient than woolens. Worsteds have a well-defin ge 
and lend themselves to “neat” patterns and designs SUC Ps 
plaids. Serge, gabardine, and sharkskin are examples of W 
fabrics. diffe 
_ 1. The Woolen System.—A wide variety of wool fiDI yol 
ing in length, diameter, and other characteristics, aM on 
fibres, both natural and man-made, are readily processed wit 
woolen system. Thus the term woolens encompasses j cost 
suh“ 


mooth, ni 


range of qualities and price, from cloth made of the Teas! 
raw materials to that made of the most expensive fibres 
cashmere and vicuña. 


dé 
Before carding, the stock (fibres) must be thoroughly n 
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Oil is added to reduce fibre breakage, fly, waste, and static electric- 
ity in carding and generally to facilitate processing. Preparation 
of fibre mixes often is done by spreading out the various fibre lots, 
then placing them in layers. The stock then goes through a mixing 
picker, a term covering a variety of machines including teasers, 
willows, bur pickers, and fearnaughts (machines for disentangling 
fibres), which mix the stock and open it up for the card. 

Carding —The purpose of carding is to further open the stock, 
to disentangle bunches, to straighten the fibres as required, to re- 
move foreign matter, and to mix and deliver the fibre in the form 
required for spinning. Modern cards are large machines, 80-ft. 
(24 m.) long and 5-ft. (1.5 m.) or more in width. They consist 
of several large revolving cylinders thickly covered with steel 
teeth or claws known as card clothing. Set close to the large 
cylinders are smaller ones named workers, also clothed with teeth 
which work in opposition to those on the large cylinders. As the 
stock passes between the cylinders and the workers the teeth tease 
it and align it. The fibres go between successive cylinders and 
workers and finally emerge as a thin veil or web. This is divided 
into narrow strips by a mechanism which also rubs the strips into 
thin, soft ropes called ropings or rovings. These are wound onto 
large spools for spinning. 

Spinning —During spinning the roping or roving delivered by 
the card is converted into a yarn of desired size for weaving or 
knitting, The roping is wound on spools with 40 or more ends or 
strands. The spools are then placed on a mule or spinning frame. 
The spinning process drafts or draws out the roping, thus reducing 
its diameter, provides some twist to increase the cohesion of the 
fibres and add strength, and then winds or packages the yarn. 

In mule spinning of woolen yarn, still fayoured in many wool 
manufacturing countries, several hundred spindles are mounted on 
acarriage which runs on tracks, Sheathing the spindles are paper 
“cops,” on which the yarn is wound. The spools of roping are 
placed on the stationary part of the mule. The roping from them 
is attached to the spindles on the carriage which then moves out, 
stretching the roping. When the carriage stops at its outermost po- 
sition the spindles continue to revolve, twisting the yarn. As the 
carriage returns to its original position the newly spun yarn is 
wound upon the cops. 

Frame spinning, which has largely replaced the mule in the 
United States, employs the same principles but the drawing and 
spinning actions are continuous rather than intermittent. Frames 
have a series of roller sets revolving at progressively faster speed 
and the roping is reduced in size as it is drawn between them. On 
emerging from the last set of rollers the strand passes through an 
tyelet directly above the upright whirling spindle. „The revolution 
s the spindle imparts twist and the yarn is wound at the same 
ime, 

2. The Worsted System.—Carding—Carding of wool for 
Worsted manufacture is more intensive than carding for the woolen 
system, Only the longer wool fibres are used; carding separates 
and straightens them to make them parallel, the key characteristic 
of worsted yarn. The different lengths of fibre are arranged into a 
sliver of definite weight and thickness. Worsted cards have three 
Main sections, feeding, carding proper, and delivery. In general, 

eit operation is quite similar to that of woolen cards. 

il A are several methods of delivering the sliver from a worsted 
td. One is to condense the sliver by passing it through a funnel 

He trumpet, then through a pair of heavy rolls into a can into which 
€ sliver is coiled. 

Backwashing —The carded worsted sliver then goes through 
Mother cleaning process called backwashing to remove acquired 
Ane, and remaining foreign matter, and the sliver is dried; 
MERE dryer is preferred in the United States. In the English 

fu) worsted system, oil is added at this point. 
fact ling (Preparing).—Gilling, the next step in worsted manu- 
M ure, prepares the wool for the comb, There are two important 
Sie of gilling; a preliminary combing takes place when fine 
strai, i pierce the sliver and comb it out, and the fibres are 
alle’ tened when the front rollers draw the wool through so-called 

T pins, The sliver is drafted—lengthened—because it enters 
* gill box at one speed and is taken away at another speed. The 
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amount of drafting is carefully adjusted as required by the various 
types of wool and differs with various gilling and drawing opera- 
tions. 

Combing.—Aíter gilling the sliver is ready for the comb, of 
which there are several types. Their basic purpose is to eliminate 
"short wool" fibres below a specifed length and to further 
straighten the remaining long fibres. The product of the comb is 
top, a thick, ropelike strand of untwisted wool fibre. The elimi- 
nated short fibres, called noils, are used in woolen system manu- 
facture and in felts. Both tops and noils are commercial products 
in which there is considerable international trade. 

Combing is done by first creating a sort of fringe by passing pins 
through the slivers or by passing the slivers through pins. The 
operation is completed by combing the remaining part of the 
fringes. The partly combed fibres are drawn through rows of pins 
by rollers. In forming combed slivers the successive fringes are 
placed together, each one overlapping its predecessor. The combed 
sliver then passes from the machine. In the Bradford system the 
combed sliver is finished by additional gilling. 

Combing was the last worsted operation to be mechanized; hand 
combing was universally practised until about 1840. There are 
now in general use four types of combs, named for their inventors: 
the Noble and the Lister for the English (Bradford) system and 
the Heilmann and Holden for the French (Continental) worsted 
system. The Noble and Heilmann combs are most important in 
the United States. All these combs are based on similar principles 
but employ different methods. The Noble comb handles a wide 
range of wools and has the greatest production. The Lister comb 
is for long wool and hair fibres. The Heilmann machine, originally 
developed for cotton, a shorter fibre than wool, handles short wool 
fibres but also is satisfactory for longer wool and is considered the 
most versatile comb. 

Drawing —The next worsted step, drawing, reduces the top 
sliver to a roving small enough in diameter to be readily spun. A 
top sliver cross section may contain 25,000 fibres while an average 
worsted yarn cross section has about 50 fibres; in this case a re- 
duction of 500 to 1 is required. Conventionally this reduction is 
accomplished by a number of steps, ranging generally from 5 to 11, 
depending on the worsted system used, the type of wool and the 
fineness of the yarn to be spun. Various machinery is used, includ- 
ing gill boxes and rovers or roving frames. Drafting, the lengthen- 
ing of the sliver, is accompanied by double-feeding several slivers 
together to achieve uniformity. Conventional drawing systems are 
called the open, cone, and porcupine, The first two collectively are 
the Bradford system and the porcupine is used in the French or 
Continental system. The Bradford system produces twisted rov- 
ing with low drafts while the French system makes untwisted rov- 
ing with somewhat higher drafts. 

After World War II, particularly in the United States, there were 
significant changes in both drawing and worsted spinning, aimed at 
decreasing the number of steps in order to reduce costs. The result 
was the American system of worsted spinning, based in part on cot- 
ton system spinning. A machine called a pin drafter was developed 
and to a considerable degree has replaced gilling equipment used 
in drawing. In addition, roving and spinning frames for the Ameri- 
can system were introduced. In the American system a small 
amount of twist is inserted in the roving. The Bradford and 
French systems also underwent modifications. 

Spinning.—This is the last drafting operation, reducing the rov- 
ing to a yarn of specified diameter and twist and winding it onto 
bobbins, spools, or paper tubes. There are four methods, flyer, 
cap, ring, and mule, with the ring method generally in favour. In 
the first three, drafting, twisting, and winding are concurrent; 
major differences are in the methods of imparting twist and wind- 
ing the yarn onto bobbins or other forms of “put up.” 

The flyer, invented by Richard Arkwright in 1769, produces 


' smooth yarns, It is best adapted to relatively coarse wool, how- 


ever, and its production is low. The cap method was invented by 
Charles Danforth, an American, in 1828 and revolutionized spin- 
ning at the time because it attained higher speeds and finer yarns 
though it was not as successful for coarser wools. Ring spinning, 
invented by John Thorp and also patented in the United States in 
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1828, was used almost universally by cotton spinners for many 
years before it gained favour for worsted spinning. Then a trend 
developed from cap to ring in the Bradford system and from mule 
to ring in the French system. One advantage is that ring spinning 
puts up the yarn in larger packages, enabling the spinner to produce 
long lengths of knotless yarns, thus reducing costs. The worsted 
mule is similar to the woolen mule. Its use generally has dimin- 
ished though its yarn is of excellent quality. 

Blends of wool and the many man-made fibres which appeared 
after World War II are readily spun on the worsted systems. In 
the United States, considerable weights of yarn entirely of man- 
made fibres are worsted-spun for the knit goods trade. 

See also CARDING; SPINNING. 


C. WEAVING, DYEING, AND FINISHING 


1. Weaving.—The most important method by which wool 
products are produced is weaving, the interlacing at right angles of 
two or more.systems of threads. Variations are almost limitless 
but all are derived from three basic weaves, plain, satin, and twill. 

Hundreds of yarns, wound on a large spool or beam, form the 
warp. Each yarn is drawn through the eye of a heddle or wire 
mounted on a harness frame. The alternate raising and lowering 
of the frames, each with its hundreds of heddles controlling the 
warp yarns, forms the shed, the space through which the weft or 
filling yarn is carried by the shuttle, a long streamlined box holding 
a bobbin of yarn in its hollowed centre. Each trip of the shuttle is 
called a pick. After each pick the harness frames shift position in 
accordance with the predetermined pattern, producing a new shed 
or different combination of raised and lowered warp yarns. The 
filling yarns are beaten down with a weaver’s reed to make a tighter 
weave. 

Modern power looms may weave as many as 150 picks a minute 
while so-called shuttleless weaving machines, introduced after 
World War II, may weave as many as 240. These machines em- 
ploy metal clips or other devices in place of shuttles to carry the 
filling yarn through the shed. Best suited to plain fabrics at first, 
these machines have been refined to permit more complex weaves. 

(See also WEAVING.) 

2. Dyeing and Finishing.—Dyeing can be done at any of sev- 
eral points. In the woolen system the fibre often is dyed before 
carding (stock dyeing); the worsted equivalent is top dyeing. In 
both systems yarn dyeing and piece dyeing (after the cloth is 
woven) are also done. 

After weaving the cloth is scoured and then fulled or felted. 
Woolen fabrics especially often come off the loom looking like net 
or bagging, but in fulling the fibres shrink and bond so that the 
surface is solid and uniform. Many woolen cloths then are brushed 
or napped to raise the fibres on the surface so the weave texture is 
hidden or muted. The cloth is sheared to make the nap even. 

Most worsteds also are sheared. Those cropped most closely, 
revealing the roundness of the yarns, are called clear finished. 
Those left with a slight nap are termed mill finished or sometimes 
unfinished, a misnomer. Clear finished worsteds have a sharp, 
crisp hand while mill finished cloths are somewhat softer, 

In the United States woolens and worsteds are delivered in 
lengths up to 70 or 75 yd. (64 or 69 m.) in 54 to 60 in. (137 to 
152 cm.) width. 

3. Special Finishes.—Of the various improvements that have 
been made to simplify the care of wool garments, one of the most 
interesting is a process that imparts a durable crease in such articles 
as men's and boys’ slacks and women's pleated skirts. It was de- 

veloped by the Commonwealth Scientific and Industrial Research 
organization of Australia, largest apparel wool producer. The 
processing is done by the clothing manufacturers rather than the 
mills. A solution is sprayed on the garments, and the creases or 
pleats are then set with steam in a press, steam box, or autoclave. 
Garments so treated are said to require little or no pressing after 
dry cleaning, and wetting by rain, or even immersion in water, has 
little effect on the creases or pleats. The solution is composed of 
water and chemicals such as ammonium thioglycolate or mono- 
ethanolamine sulfite, both members of a large family of setting 
agents for animal fibres. 


Work on shrink-resistance, that is, control of wool felting 
stimulated by military demands for washable wool Products pu 
World War II, and readily washable wool articles, such as uris 
socks, and shirts, were made possible. Chlorination processes are 
considered the least expensive and are most widely used fort 


purpose. 

Durable moth-proofing of wool products is attained by addin 
an insecticide agent during a wet processing operation Um 
dyeing. 

Finishes involving the use of fluorochemicals have been int. 
duced in the United States.and England which render wool fabrics 
highly resistant to dirt and a wide variety of stains, including thos 
from grease. 

See also references under "Wool" in the Index, (G, F, G) 
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current traditio 
undue emphasis on events, clearly defined characters, 49 " 
circumstances. Instead she wanted to stress the continuos 
of experience, the indefinableness of character (altering 85^ thet 
both in self-consciousness and in the impression it makes ci 
minds), and external circumstances as they impinge 0n pu ol 
ness. She was also interested in the way time is experiencas i 
as a sequence of disparate moments and as the flow oh wens 
of centuries. In her novels from Jacob’s Room (19 ) f Unt 
she tried to convey the impression of time-present aM gn 
passing in individual experience, and also of the characters 
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ness of historic time. In Jacob's Room she was only partly suc- 
cessful in embodying her ideas. In Mrs, Dalloway (1925). and 
To the Lighthouse (1927) she improved and extended her techni- 
cal mastery ; above all, she gave to each of these novels a clear 
and tightly organized form. This was achieved in part by using 
etic devices such as recurrent images, and in part by restricting 
the time of the action, Orlando (1928) is a historical fantasy with 
liant and amusing evocations of England, and especially lit- 
mary England, from the time of Elizabeth I to 1928. She re- 
tumed to fiction and to more strenuous work in The Waves 
(1931). In this novel she confined herself, more exclusively than 
jnany other, to recording the stream of consciousness. The reader 
ives within the minds of one or other of six characters (three men 
and three women) from their childhood to their old age. They 
represent six types of consciousness and are clearly differentiated, 
ut it is human experience of the “seven ages of man,” rather than 
character or event, that is paramount in this novel. This focus of 
attention is emphasized in interchapters describing a day on the 
shore from sunrise to sunset, symbolizing the life cycle. In The 
Years (1937) Mrs. Woolf wrote a more expansive novel, com- 
ining her own method with elements of traditional narrative. In 
her last. novel, Between the Acts (1941), the action, as in Mrs. 
Dalloway, occurs on a single day, but extended time is suggested 
y the staging of a village pageant recording English history, while 
the reader is also kept aware of the haunting presence of the men- 
acing moment in history when war was impending. 

Virginia Woolf wrote two biographies, one fanciful, a fragment 

of the life of the Brownings narrated through the imagined mem- 
ories of Elizabeth Barrett’s dog (Flush; 1933); the other, a full- 
length biography of Roger Fry (1940). Throughout her literary 
life she wrote criticism of very high quality; her range was wide 
and she had the gift of discovering, and revealing in brief essays, 
essential characteristics of the writers she discussed, Her best 
critical studies are in The Common Reader (1925), The Common 
Reader: Second. Series (1932), The Death of the Moth (1942), 
and Granite and Rainbow (1958). 
„Mrs. Woolf's importance as a writer, however, mainly de- 
tives from her adventurous and successful experiments in the art 
of fiction. Her novels include some memorable characters, espe- 
tially Mr. and Mrs, Ramsay in To the Lighthouse, whose proto- 
types were her parents, But to define characters was contrary to 
her intention, and it is only when the character is to some extent 
Comical that she outlines it firmly, as with Miss Kilman in Mrs. 
Dalloway, or Mrs. Manresa in Between the Acts. Elsewhere the 
reader is invited to share the character’s consciousness rather than 
to view it from outside. 

In A Writer’s Diary (1953) Leonard Woolf published extracts 
from his wife's diary concerning her work. These reveal much of 
her method and her intentions; they also show her intense excite- 
Went and effort during the process of composition, and the exhaus- 
tion and sense of failure that invariably followed when her strenu- 
Us revision was over, and the result fell short of her aim. 

In a recurrence of an earlier mental illness, she drowned herself 
ear her Sussex home on March 28, 1941, immediately after finish- 
‘hg her last novel. 

qusbiocnaPHy.—Collected Works, 14 vol. (1929-52); vA Waals 
titia. Wont) Writers, with a preface by Jean Guiget (nr dud 
ames Sty AER G. L. Strachey: Letters, ed. by Leonar eed 
Virginia i» ey (1956). For biography and criticism see Davi Bato zi 
emete p/001/. (1942) ; E. M; Forster, Virginia NIU TM ds, hose 
stone Viv irginia Woolf: Her Art as a Novelist (1945) ; Bernar 
one, Virginia Woolf: a Commentary (1949); Dorothy Brewster, 
ba OUS London (1962); J. Guiget, Virginia Woolf a gia 
jm Work a et la quéte du réel (1962; trans. as Virginia. pee 
titia Wo) 65). See also B. J. Kirkpatrick, A Bibliography of 
oolf (1957); Leonard Woolf, Beginning Again es es 
d OOLMAN, JOHN (1720-1772), U.S. Quaker leader 
ese ournal is recognized as one of the classic records of the 
i Ife, was born on Oct. 19, 1720, at Ancocas in the present 
^ of Burlington County, N.J. The son of a Quaker farmer, 
de m spent his youth working on his father's farm. At the 
a d 21 he moved into the town of Mount Holly, N.J., to enter 
* and at this time made his first appearance as a preacher 
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of Quaker doctrine; in this calling he learned, he said, “to watch 
the pure opening." In keeping with Quaker practice, Woolman 
exercised his ministry without financial remuneration; in 1743 he 
took up tailoring, which afforded a modest income, augmented at 
times by work as a surveyor, conveyancer, and schoolmaster. 
From 1743 to his death on Oct. 7, 1772, at York, England, where 
he had gone to attend the quarterly meeting of the Society of 
Friends, he made frequent and often arduous preaching journeys, 
visiting, among other places, Maryland's east shore, where he car- 
ried to the owners his message against slaveholding; and the Rhode 
Island coast, where he brought his antislavery doctrines to the 
attention of shipowners, because he recognized the North's inter- 
ests in that institution, In Indian villages of the Pennsylvania 
frontier he supported Moravian missionary attempts, sought to 
curtail the sale of rum to the Indians and worked for a more just 
Indian land policy. 

Woolman maintained a strict manner of life, making his trips on 
foot whenever possible, wearing undyed garments and abstaining 
from the use of any product connected with the slave trade. In 
his work against slavery he was successful in getting Quaker com- 
munities to go on record against that institution and in persuad- 
ing many individuals to free their slaves. His Journal, published 
in 1774, was begun in his 36th year and continued until his death; 
it is a major document of American religious experience, written 
in a style of distinguished purity and simplicity. His other writ- 
ings include Some Considerations on the Keeping of Negroes (pt. 
i, 1754; pt. ii, 1762) ; Considerations on Pure Wisdom and Human 
Policy, on Labour, on Schools, on the Right Use of the Lord's Out- 
ward Gifts (1758); Considerations on the True Harmony of Man- 
kind, and How It Is to Be Maintained (1770); and A Word of 
Remembrance and Caution to the Rich, originally titled A Plea 
for the Poor (1793). 

The Works of John Woolman (1774) is the major edition. The 
most complete edition of the Journal is that of A. M. Gummere 
(1922), and the best-known edition is that of John Greenleaf 
Whittier (1871). 

Brsrrocrarny.—For Woolman's life, see A. M. Gummere's introduc- 
tion to the Journal; see also lives by W. T. Shore (1913) ; F. V. Morley 
(1926) ; J. Whitney (1942). His writings are considered in M. C. Tyler, 
Literary History of the American. Revolution (1897). UT Ay) 

WOOLSEY, THEODORE DWIGHT (1801-1889), U.S. 
educator and scholar, was president of Vale, 1846-71, and a power- 
ful leader in American higher education. He was born in New 
York City, Oct. 31, 1801, a nephew of the "Hartford wits" Timo- 
thy and Theodore Dwight (see DwicH) and descendant of Jona- 
than Edwards. He graduated as head of his class at Yale in 1820 
and in 1831 was appointed professor of Greek there. Elected 
president of Yale in 1846, Woolsey bent his innovating forceful- 
ness to the improvement of scholarly standards and to university 
expansion. During his administration, the scientific school was 
founded, the first American Ph.D. was awarded (1861), the first 
college school of fine arts was established, the law and divinity 
schools were rejuvenated, the corporation was reorganized and 
the “government of the faculty" was affirmed. 

Woolsey's editions of the Greek tragedies brought the advanced 
methods of German scholarship to U.S. colleges, and his Introduc- 
tion to the Study of International Law (1860) and Essay on Di- 
vorce and Divorce Legislation (1869) went through many editions. 
After retirement he wrote Political Science (1877) and Com- 
munism and Socialism (1880), and headed a U.S. commission for 
revision of the New Testament. Woolsey died July 1, 1889. 

His son, THEODORE SALISBURY WOOLSEY (1852-1929), was a 
jurist and professor of international law at Yale Law School. 

See biography by H. E. Starr in the Dictionary of American Biog- 
graphy; George A. King, S.J., Theodore Dwight Woolsey: His Political 
and Social Ideas (1956). (G. W. P.) 

WOOLSTON, THOMAS (1670-1733), English deist, born 
at Northampton, entered Sidney Sussex college, Cambridge, in 
1685 and was elected a fellow in 1691. After studying Origen, he 
devoted himself to the allegorical interpretation of Scripture and 
advocated its use in his first book, The Old Apology for the Truth 
of the Christian Religion Against the Jews and Gentiles Revived 
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(1705). In 1720-21 Woolston’s open challenges to the clergy 
brought him into trouble. It was reported that his mind was dis- 
ordered and he lost his fellowship. From 1721 he lived in London, 
on an allowance of £30 a year from his brother and other presents. 
His influence on the deist controversy began with his book The 
Moderator Between an Infidel and an Apostate (1725). Woolston 
denied the proof from miracles, called in question the resurrection 
of Christ and other miracles of the New Testament and maintained 
that they must be interpreted as types of spiritual things. Ina 
series of Discourses, he applied his principles to the miracles in 
detail. The six Discourses, 30,000 copies of which were apparently 
sold, appeared between 1727 and 1730, and for these publications 
he was tried in 1729 and sentenced to pay a fine, with imprison- 
ment until paid, and also to a year’s imprisonment and to give 
security for his good behaviour during life. He failed to find this 
security and remained in confinement until his death on Jan. 27, 
1733. See also DEISM. 

BisrL10cRAPHY.—Life of Woolston prefixed to his Works in five vol- 
umes (1733); Memoirs of the Life and Writings of Mr. William 
Whiston, 2nd ed., pp. 231-235 (1749) ; J. Cairns, Unbelief in the Eight- 
eenth Century (1880) ; E. Sayous, Les Déistes anglais et le christianisme 
principalement depuis Toland jusqu'à Chubb, 1696-1738, pp. 122-145 
(1882). 

WOOLWORTH, FRANK WINFIELD (1852-1919), U.S. 
merchant, was head of the chain of five-and-ten-cent stores bear- 
ing his name. Born near Rodman, N.Y., on April 13, 1852, he 
attended public schools and for a brief period a business college 
at Watertown, N.Y. After working as a clerk in various stores, 
he opened a “five-cent” store in Utica, N.Y., in 1879 with the help 
of W. H. Moore, one of his early employers. His idea was to sell 
a large variety of goods at one fixed price. Although that store 
was a failure, he established later in the same year a “five-and- 
ten-cent" store, with a larger selection of merchandise, in Lan- 
caster, Pa. The second enterprise proved successful and was 
followed by other stores in various cities. 

Woolworth's brother, C. S. Woolworth, his cousin Seymour H. 
Knox and his close friends F. M. Kirby and E. P. Charlton, as 
well as his mentor Moore later all started similar stores of their 
own. They in general refrained from competing with each other 
and managed independent units until 1912, when they were merged 
into the F. W. Woolworth company. When Woolworth died at 
Glen Cove, L.I., on April 8, 1919, his company was operating more 
than 1,000 stores and he had accumulated a personal fortune of 
many millions of dollars. 

See John K. Winkler, Five and Ten: The Fabulous Life of F. W. 
Woolworth (1940). 

WOONSOCKET, a city of Rhode Island, U.S., in Providence 
county, is on the Blackstone river 15 mi. N.W. of Providence. 
Most of the city is densely settled with much multiple housing and 
many churches. More than 75% of the people are Roman Catho- 
lic and of French-Canadian descent. Woonsocket is a part of the 
Providence-Pawtucket standard metropolitan statistical area. 
(For comparative population figures see table in RHODE ISLAND: 
Population.) 

The city is industrial with, in the 1960s, heavy but sharply de- 
clining dependence on textiles, principally woolens and worsteds. 
Other leading manufactures included rubber products, fabricated 
metals and machinery, and apparel. 

The first structure in what is now Woonsocket was a sawmill 
built by Richard Arnold in 1666. Water power attracted the earli- 
est cotton-spinning mill about 1810, and the first plant for spinning 
and weaving wool was erected by Edward Harris in 1840. Woon- 
socket, which was once part of Cumberland and North Smithfield, 
was not a separate town until 1871. Its name is said to have de- 
rived from the Indian Miswosakit, meaning “at the very steep 
hill” (Woonsocket hill in North Smithfield). In 1888 it was in- 
corporated as a city and from 1953 had a “strong-mayor” form 
of government with a unicameral governing body. (V.H. Wx.) 

WORCESTER, EARLS AND MARQUESSES OF. The 
English title of earl of Worcester, granted to various individuals 
during the Middle Ages, did not become connected with one par- 
ticular family until the 16th century. From that time it was held 
by the descendants of Charles Somerset, illegitimate son of Henry 
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Beaufort, 2nd duke of Somerset. During the English Civil Y, 
the 5th Somerset earl was created a marquess, and in 168) 
grandson was created duke of Beaufort, in which title those 
Worcester have ever since been merged. of 

WALERAN (1104-1166), elder twin son of Robert de Beaumont 
(d.-1118), earl of Meulan and probably first earl of Lise 
was created earl of Worcester by King Stephen, probably in u | 
The title was not, however, recognized by the succeeding king 
Henry II. The next earl of Worcester was THomas Percy (1343. 
1403), younger brother of Henry, Ist earl of Northumberland, 
In the Parliament of September 1397 he helped condemn Richard 
IIs enemies, and was granted the earldom as a reward, He 
deserted King Richard for the future Henry IV in August 1399 
but in 1403 joined the revolt of his nephew Sir Henry Percy, Op 
tured at the Battle of Shrewsbury (July 21, 1403), he was be 
headed two days later. 

The earldom was next granted, in 1421, to RICHARD DE Bray 
CHAMP (d. 1422), son of William de Beauchamp, Lord Bergavenny, 
He left no male heir, and the earldom was given in 1449 to Jony 
TrerorT (1427-1470), 2nd Lord Tiptoft, a notable Renaissance 
figure. He studied at Padua and Ferrara (c. 1459-61), acquiring 
fame as a Latin scholar and beginning to collect an impressive li- 
brary. As constable of England (1462-70), he won a butchers 
reputation for his summary trials of many Lancastrians. Follow- 
ing the restoration of Henry VI, he was found guilty of treason 
and executed (Oct. 18, 1470). His title became extinct when lis 
son Epwanp TrPTOrT (1469-1485) died unmarried. 

CHARLES SOMERSET (c. 1460-1526), illegitimate son of Henry 
Beaufort, 2nd duke of Somerset, gave loyal service to Henry VII, 
and to Henry VIII, who created him earl of Worcester on Feb], 
1514. His son HENRY (c. 1499-1549) supported Henry VIII 
church policy and was rewarded with the abbey and adjacent lad. | 
of St. Mary's, Tintern, in Monmouthshire. His great grandson 
HENRY (1576/77-1646), Sth Somerset earl, gave vast sums d 
money to Charles I during the English Civil War and was created 
marquess of Worcester in 1643. Forced to surrender his castle at 
Raglan to parliamentary forces (August 1646), he died in prison | 
four months later. His son Epwarp (1603-1667), sent to gilt 
Irish support for King Charles, made unauthorized concessions 
to the confederate Catholics by the Glamorgan Treaty (August 
1645; so called because he had been privately created earl 
Glamorgan two months previously), He was imprisoned in 
Tower from 1652 to 1654, An amateur scientist who may hitt 
invented a rudimentary steam engine, he wrote A Century of it 
Names and Scantlings of Such Inventions as ...1 ..- Havel 
and Perfected, published in 1663, Edward's son HENRY (c. 160% 
1700) was created duke of Beaufort in 1682. US 

WORCESTER, JOSEPH EMERSON ( 1784-1865) 0 
lexicographer, was for a generation the competitor of Noa 
ster and his successors. Worcester was born in Bedford, di 
Aug. 24, 1784, one of 15 children, 14 of whom followed 
father into public-school teaching. His formal education is 
ferred by financial hardships, and he did not enter Phillips 
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emy, Andover, Mass., till he was 21; he completed his " 
Mass, 
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Worcester’s career as a compiler of text and referere yi 
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Worcester's career reached a turning point with his Ig fort 
ment of Webster’s American Dictionary. The task Let: i 
year his own Comprehensive Pronouncing and Exp E qi P 
tionary of the English Language and afforded Webste eit! 
successors a pretext for charges of plagiary when as fut 
works became formidable competitors. This conflict b 
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exacerbated by the appearance of the Bohn (London) edition of 
ie 1846 Worcester, with an unauthorized proclamation of being 
“hased on" Webster and the suppression of Worcester's own 
prefatory statement of his independence, 

The competition between the 1830 Worcester and the 1828 
Webster was renewed by the appearance of Worcester’s A Univer- 
saland Critical Dictionary of the English Language (1846) shortly 
before the appearance of the first Merriam-Webster (1847), edited 
by Webster’s son-in-law Chauncey Goodrich, and by the successful 
competition of Worcester’s 1860 A Quarto Dictionary of the En- 
gish Language with the-1859 Merriam. Worcester’s death, shortly 
after the appearance of the drastically improved Webster-Mahn 
dictionary of 1864, brought an end to the war; there were no 
further dictionaries under the Worcester label, and only one re- 
vision (1886) of the 1860 Quarto Dictionary, which went out of 
print before 1900, 

Viewed in historical perspective, Worcester's work, it may be 
sid, owed no apologies to its ultimately more successful rival. 
Iis definitions were good; its reliance on usage was more objec- 
tive; its treatments of spelling and pronunciation were more con- 
servative but perhaps more accurate; its etymologies were far 
fewer but far less fanciful. To Worcester is due credit for two 
innovations, both soon adopted by Merriam-Webster: (1) the in- 
troduction of synonymy; (2) the recognition (in half past, dance, 
etc.) of a so-called compromise vowel (ostensibly to avoid the 
extremes of rusticity and affectation but actually very common 
today in northeastern New England), phonetically between the 
usual American vowels in cat and father (it is interesting that in 
Worcester’s day the former pronunciation in half past was the 
elegant one), In many details, too, Worcester’s innovations have 
been assimilated by later lexicographers. That his dictionaries 
themselves did not continue was due partly to his death and also 
to the appearance of the superb Webster-Mahn, but more to the 
public appeal of the Webster through its association with the 
spelling book, to the aggressive promotion by the Merriams, and 
(perhaps most important) to their willingness to make dictionary 
publishing a full-time business and to revise their editorial pro- 
cedures ‘continually in the light of new knowledge. 

See J. H. Friend, The Development of American Lexicography ... 
Through the Webster-Worcester Dictionary War (Thesis, Indiana 
University, 1962). (R. I. McD.) 

WORCESTER, WILLIAM (c. 1415-c. 1482), English 
scholar and antiquary, one of the correspondents in the Paston 
Letters (q.v.), was the first notable English topographer. He 
was the son of a Bristol burgess; he sometimes signed himself 
William Botoner, using his mother’s maiden name. Educated at 
Oxford, he had entered by 1438 the service of Sir John Fastolf 
(d 1459), to whose affairs he devoted most of his life. No pro- 
Vision was made for Worcester in his master's last will, and with 
one of his fellow executors, Mr. Justice Yelverton, he disputed 
the wil, obtaining in 1472 some lands near Norwich and at South- 
wark, His Itinerarium includes his survey of Bristol and a record 
T his journey in 1478 from Norwich to St. Michael’s Mount in 
Era He died in 1482, or soon afterward. Authorship of 
i € anonymous Annales rerum Anglicarum was wrongly ascribed 
( Worcester in T. Hearne's edition of the Liber Niger Scaccarii 
ie and in J. Stevenson's Letters and Papers Illustrative of 
Wl Wars of the English in France During the Reign of Henry VI 

“ll, part ii (“Rolls Series,” 1864). 

Wapuoonarny —], Nasmith (ed.), Itineraria Symonis Simeonis et 
(0950); e Worcestre (1778); T. D. Kendrick, British desee 
Sir Hine B. McFarlane, “William Worcester,” Studies Presented to 
ry Jenkinson, ed. by J. Conway Davies (1957). (T. B. P.) 
aq ORCESTER, a city, county, and parliamentary borough, 
mi € principal and cathedral town of Worcestershire, Eng., 113 
fi: (182 km.) NW of London by road, Pop. (1961) 65,923. It 
" chiefly on the left bank of the River Severn, and the cathedral 

Pinkish-gray sandstone stands on a ridge above the river. — 
Wins first cathedral was the church of St. Peter built by mis- 
di ties before 680, in which year Bosel, a monk of Whitby, be- 
d. € its first bishop. In 969 Bishop Oswald (later St. Oswald) 

quired St. Peter's for the Benedictine monastery of St. Mary; 
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in 983 he completed a new cathedral dedicated to the Blessed 
Virgin Mary. The present building was begun by Bishop Wulstan 
(Wulfstan) in 1084 next to, and eventually superseding, the earlier 
ones. Little remains of the original besides the crypt, which in- 
spired the building of the circular chapter house (about 1140) 
in which the great central pillar supports the roof. When St. 
Wulstan was canonized in 1203 pilgrims flocked to the cathedral; 
in 1216 King John was buried there. After the fires of 1113, 
1189, and 1202, the cathedral was restored. The Early English 
Lady chapel and choir were begun in 1224. In 1317 began the 
rebuilding of the nave. The reconstruction of the tower was 
finished in 1374, and the rebuilding of the cloisters and refectory 
(now the college hall for the Worcester Cathedral King’s School) 
was begun the following year. The misericords were carved in 
1379. In 1504 Prince Arthur’s chantry was added, but in 1538 
Henry VIII destroyed the shrines of the two saints Oswald and 
Wulstan before dissolving the monastery in 1540, In the charter 
for the new foundation (1541) the church is styled “The Cathedral 
Church of Christ and the Blessed Mary the Virgin, of Worcester.” 
Twice the cathedral suffered defacement, in 1551 after the publi- 
cation of the new prayer book and during the Civil War when it 
was turned into stables. A thorough restoration, internal and ex- 
ternal, was carried out in 1857-74. 

The Georgian guildhall was the work of Thomas White. It 
was built in 1721-23 and restored in 1877-80. Some timber- 
framed houses still remain, among them the Greyfriars (c. 1480), 
built when Franciscans and Dominicans settled in the city. Much 
older (1085) is the Commandery, founded by St. Wulstan as a 
hospital and now in private hands; the hall was restored to its 
original condition in 1954. The oldest churches are St. Helen's 
(680), now used to house records of the county and diocese of 
Worcester, and St. Alban's (8th century). St. John-in-Bed- 
wardine is a 12th-century church as was St. Andrew's, of which 
the tower and spire (2454 ft. [75 m.]) remain. Worcester has sev- 
eral public parks, a race course, and the picturesque county cricket 
ground. The Three Choirs Festival is held annually (in turn) in 
Gloucester, Worcester, and Hereford cathedrals. The Victoria 
Institute contains a museum, libraries, and an art gallery. 

Worcester was once an important wool town. The oldest trade 
(since the 13th century) is glove making; other industries include 
engineering (machine tools, mining and hydraulic equipment, 
windshields, valves, etc.) and the manufacture of porcelain (since 
1751), waterproof sheets and covers, and hardware. The city is 
well served by trunk rail and road communications. 

History.— Wirecestre in Domesday Book, later Worcester, be- 
came an important town after the Synod of Whitby in 664 and 
the formation of a new see to serve the tribe of Hwiccas by 679. 
Built where the Severn, which formed the boundary with Wales, 
was forded, it was walled in Alfred’s reign. One of the six re- 
maining copies of the Anglo-Saxon Chronicle was made by the 
Benedictine monks there. In 1189 Richard I granted it its first 
charter, and it was made a county of itself in 1622. King John 
was a frequent visitor and was buried in the cathedral in 1216, 
and in 1502 Prince Arthur was buried there. At the Dissolution 
the prior became the first dean of the cathedral. The Cathedral 
Grammar School (now the King's School) was opened in 1541. 
The Royal Grammar School, carried on in the 13th century by the 
merchants of the Trinity Guild, was granted a charter by Queen 
Elizabeth I in 1561. The title of *Royal" was given in 1868. 
Samuel Butler was a pupil of the King's School, and Adam Lindsay 
Gordon, the national poet of Australia, of the Royal Grammar 
School. The bishop of Worcester's register contains the two en- 
tries of 1582 concerning the marriage of William Shakespeare. 
During the Civil War the city was attacked four times while in 
Royalist hands. The detached steeple of the cathedral, partly 
covered with lead, was pulled down and sold during that war, and 
much damage was done in the city. The Battle of Worcester took 
place in 1651 (see below). (B. BN.) 

Battle of Worcester, 1651.— This battle, fought on Sept. 3, 
1651, between a parliamentary army under Oliver Cromwell and 
a Scottish army under Charles II, ended Charles’ attempt to re- 
gain the English throne by the help of Scottish arms and finally 
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brought to an end the English Civil War (see Crvit War, EN- 
GLISH). The king's invading Scottish army had penetrated as 
far south as Worcester by Aug. 22, 1651. He had, however, 
gathered little or no support in England. The county militias 
proved loyal to the Commonwealth; John Lambert's and Thomas 
Harrison's cavalry were at his heels; and by Aug. 27 Cromwell's 
army, which had pursued him from Scotland, was at Evesham, 15 
mi, (24 km.) southeast of Worcester. Next day, Lambert forced 
his way across the Severn below Worcester at Upton. Cromwell, 
whose forces now outnumbered the 16,000 Scots by almost two to 
one, promptly sent Fleetwood to support him with 11,000 men. 
He was to move up the west bank and cross the Teme River, which 
joins the Severn a mile or so below Worcester; while Cromwell, 
with the main body and the artillery, attacked the city from the 
east. 

On Sept. 3 Fleetwood crossed the Teme over a bridge of boats 
placed close to that river's junction with the Severn and also 
near Powick Bridge, a little farther west. Both his columns met 
with stiff resistance until Cromwell led part of his own forces 
across the Severn by another bridge of boats just above the junc- 
tion of the two rivers. Charles countered by attacking the troops 
left on the hill east of the Severn, but was repulsed after heavy 
fighting. Cromwell now brought his forces back over the Severn, 
and the Royalists were steadily pushed downhill into Worcester. 
A militia detachment captured “Fort Royal," an earthwork thrown 
up by the Scots just east of the city, and turned its guns upon 
the king’s forces. Jammed together in the streets, the infantry 
were cut down or captured; some horsemen escaped northward 
but were pursued and intercepted; and Charles II, after many ad- 
ventures, escaped to France, His invading army was utterly de- 
stroyed, 8,000 to 10,000 being taken prisoner, For the Common- 
wealth it was, in Cromwell’s phrase, “a crowning mercy.” 

(R. B. Wm.) 

WORCESTER, a town of Cape of Good Hope Province, Re- 
public of South Africa, lies at the foot of the Hex River Moun- 
tains about 72 mi. (116 km.) ENE of Cape Town by road. Pop. 
(1960) 32,274, including 10,802 whites. Worcester has a commer- 
cial college, a technical high school, primary and secondary schools, 
and schools for the blind and for the deaf and dumb. The town is 
at the centre of a fruit- and wine-growing area and local industries 
include fruit and vegetable preserving and canning, engineering, 
textile manufacture, wineries, and distilleries. 

WORCESTER, a city of central Massachusetts, U.S., one of 
the largest in New England and seat of Worcester County, is 40 
mi. (64 km.) W of Boston on Lake Quinsigamond. Pop. (1960) 
186,587. The standard metropolitan statistical area, which com- 
prises the city of Worcester and 19 towns (Auburn, Berlin, 
Boylston, Brookfield, East Brookfield, Grafton, Holden, Leicester, 
Millbury, Northborough, Northbridge, North Brookfield, Oxford, 
Paxton, Shrewsbury, Spencer, Sterling, Sutton, Upton, Westbor- 
ough, West Boylston) in Worcester County, had a population of 
328,898 in 1963. (For comparative population figures see table 
in MassacnusETTS: Population.) The surrounding communities, 
in a region of low hills and valleys dotted with ponds, are pri- 
marily residential with a sprinkling of industry and orchards and 
general farming sections. 

Two early attempts at settlement of Worcester (then called 
Quinsigamond but renamed later) in 1673 and 1684 were foiled 
within a few years by Indian attacks. Permanent settlement, 
pioneered by Jonas Rice and primarily agricultural in character, 
was finally effected in 1713. Industrialization was late in getting 
under way since there was little water power. With the coming 
of steam power the city became the manufacturing centre of cen- 
tral Massachusetts, a position it still held in the second half of 
the 20th century. Fewer than 6,000 persons were living there 
in 1828 when the opening of the Blackstone canal linking the city 
with Providence, R.I., began a period of expansion and industriali- 
zation, 

The building in the next quarter century of railway connections 
with Boston, Norwich, Providence, and Springfield developed fur- 
ther markets and sources of supply. In 1848 the town was 
incorporated as a city, and by 1870 its population had reached 
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25,000. During this period there were important loc: 
ments in the processing of wire, the production of grin 
and the invention by William Crompton of a revolutionary f 
textile loom. The first practical envelope-making madim! 
sulted in a further mushrooming growth of industry so m 
1900 the population was almost 120,000, representing a twen fi 


al devel 
ding "d 


increase in seven decades. Thereafter, the city grew at a mud | 


slower rate. Worcester adopted a council-manager government 
in 1950. 

The original Worcester population was almost wholly of But. 
ish origin. Industrial growth brought first an influx of Irish (be 
ginning around 1828), followed by Swedes and Canadian-Frej 
in the latter part of the 19th century. They were followed 
Italians, Poles, Lithuanians, and Greeks, and in the 20th century 
an unusually large number of immigrants from the Near East, Aj 
of these groups have added a distinctive character to the citys 
religious and cultural life and gravitated largely into the are 
industries. By the 1960s almost 60% of the employed population 
was engaged in manufacturing. More than 600 firms produced 
a wide variety of products including machinery and machine 
tools, wire and other fabricated metals, primary metal products, 
grinding wheels, leather goods and textiles. Worcester's key p» 
sition on arteries from New England to the west and to Ne 
York City, service by several airlines, railways and road transpot 
facilities have helped to make it a regional wholesale and retal 
centre, 

Worcester is a noted educational and cultural centre, and in 
addition to a number of junior colleges contains five institution 
of higher education—the Jesuit College of the Holy Cross, founded 
1843 and the oldest New England Catholic College; Clark Uti 
versity (1887), known for its graduate departments of psychology, 
chemistry and geography; Worcester Polytechnic Institute (chat 
tered 1865 as Worcester County Free Institute of Industrial Si 
ence), one of the oldest in the U.S.; Assumption College (Rom 
Catholic; 1904), which emphasizes the study of foreign Janguagts 
and culture; and State College (formerly State Teachers’ Cok 
lege) at Worcester (1874), Other institutions include the Wort 
ter Art Museum; the Library of the American Antiquarian So 
ciety, containing a large collection of material printed in the US. 
before 1821; and a fine armour collection in the John Woodman 
Higgins Armoury. wal 

An annual music festival featuring symphonic and d 
music was first held in 1859 and continued thereafter. 

(M.H. coll 

WORCESTERSHIRE, a midland county of England boun 
by Staffordshire, Warwickshire, Gloucestershire, Herefordstit 
and Shropshire. Its geographical area is 700 sq.mi. (1,813 sqb» 

Physical Features.—Worcestershire covers part of P. 
valleys of the Severn and Avon with their tributaries the Sw 
and the Teme. The Avon Valley, known as the Vale of Eve 
lies on the Lias clays and provides an excellent soil for EE 
and market gardening. The Jurassic escarpment of the Co id 
Hills rises sharply from it in the southeast, the outlier of 
Hill being a conspicuous spur. The Severn flows sout , 
to Worcester and then almost due south to Tewkesbury, M 
the Avon joins it from the northeast. The Malvern Hills, 
run north and south, forming part of the boundary with Be 
shire, rise from the flat Vale of Worcester and reach à e 
1,395 ft. (425 m.) and 1,114 ft. (340 m.) in the Worte; 
and Herefordshire beacons, They are built mostly of P rea Ab 
rocks, chiefly gneiss. The Malvern ridge is continued I 7 


berley Hills to the north, while in the east lies the great (os 


plain, where the earth is rich red marl. The Lickey brit 
[291 m.]), in which there are Silurian, Cambrian, and FT onthe 
rocks, cross the northeast corner of the county. Thei D ig. 


parts, the Clent Hills (1,036 ft. [316 m.]), are forme! 
breccias. Partly wis the Aun A sites of three Wo 
forests; that of the Wyre on the northern boundary Ie? 
of its ancient character (see Wyre Forest), but Mae 
Chase is hardly recognizable, and Feckenham Fi orest pë 
pletely vanished. Road metal is extensively quartie" iyi 
Malvern and the Lickey hills; lime is obtained from ^ 
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imestones ; coal is mined in portions of the Forest of Wyre and 
those portions of the south Staffordshire coalfields that lie within 
county. 
I Petal north of the county is in sharp distinction to the 
cultural west and south. The hill and valley country adjacent 
to Herefordshire and Shropshire lends itself to hop cultivation, 
which spreads almost as far as the Evesham Vale. The flatter area 
near Pershore and Evesham (q.v.) is famous for its fruit and vege- 
table production, and the countryside there has a peculiar flavour 
of its own, characterized by half-timbered wattle and daub dwell- 
ings (many now repaired with brick within the timber squares) 
and lofty elm trees. In the southeast, villages are dominated by 
buildings made of local stone; Broadway (g.v.), at the foot of the 
Cotswold Hills, provides an excellent example of such a village. 

The climate is a factor of considerable importance as the Severn 
Valley appears to act as a channel for warm air from the south 
that disperses on reaching the Clent and Lickey hills, just north 
and west of Bromsgrove. The effects of this are widespread, 
and it can be claimed that Bromsgrove is an area where the char- 
acteristics of southern England merge with those of the north. 
In winter snow may lie on the northern plateau but be entirely 
absent on the ground below; crops can be a week or ten days ahead 
in the valleys in the spring, and in summer thunderstorms will 
often pass over the valleys and culminate on the hills farther 
north. 

Worcestershire has large tracts of fertile soil and also a long 
history of skill in cultivation. Thus, the Vale of Evesham has 
become famous for its market gardening though the land ranges 
from the poorer clays to the richer marls. Gravel to the south 
of Worcester makes possible a considerable amount of grain and 
vegetable farming. The soil of the Teme Valley is exceptionally 
rich and fertile, and cherries and hops are grown there in quantity. 
From the large area of sandstone soils in the centre of the county 
many varieties of produce find a market in Birmingham and other 
Midland towns. 

Except for the hills of Malvern and Clent the county is charac- 
terized by rich grassland interspersed with orchards and arable 
land, Trees are plentiful, with the elm dominant in the east. 

Wildlife is abundant, especially in open lands, such as Castle- 
morton and Hartlebury commons. Deer are found on certain 
large estates, e.g., Spetchley Park, and the rivers and canals con- 
tain a variety of fish, from roach, perch, and grayling to fine trout 
and salmon in the Severn. Eels also are numerous, especially in 
the Avon and its tributaries, and angling is a recreation for the 
People of Birmingham and the industrial north. Birds are 
numerous, and sea gulls may penetrate as far as Worcester city. 
The Severn has a good number of swans. The Malvern Hills were 
designated as an Area of Outstanding Beauty in 1959. 

History.—Worcestershire was largely wooded in early times 
and is consequently not rich in prehistoric remains, but some stone 
implements have been found on the surrounding hills and some 
bronze implements along the Severn, pointing to river communica- 
lions or perhaps to occupation of the river banks. There are great 
Ion Age fortifications on the Malvern and the Bredon Hills that 

ve been dated to the last two centuries B.C:, and there are others 
at Berrow Hill above the Teme west of Worcester and at Round 
i by Spetchley, A Saxon grave of considerable interest was 
ieo vered in Upton Snodsbury, 6 mi. E of Worcester, in the late 
9th century, and extensive excavation in Worcester city revealed 

oman and earlier remains: 

The earliest English settlers were a tribe of the Hwiccas, who 
rn along the Severn and Avon valleys in the 6th century. By 
is the Hwiccan kingdom was formed into a separate diocese with 
i Seat at Worcester, and the Hwiccas had made themselves mas- 
ers of nearly the whole of the modern county. From that date 
d © town of Worcester became not only a religious centre but the 
is Point of trading and military communication between En- 
s and Wales, The shire originated as an administrative area 
s *r the recovery of Mercia from the Danes. Worcester was de- 

Toyed by Hardicanute in 1041. 

n'no county has the monastic movement played a more impor- 

tt part. Foundations existed at Worcester, Evesham, Pershore, 
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and Fladbury in the 8th century; at Great Malvern in the 11th 
century; and in the 12th and 13th centuries at Little Malvern, 
Westwood, Bordesley, Whistones, Cookhill, Dudley, Halesowen, 
and Astley. The cultivation of the Vale of Evesham for flowers, 
fruit, and vegetables was begun by the monks of Evesham and 
Pershore. At the time of the Domesday survey more than half 
of Worcestershire was in the hands of the church, and this pre- 
vented the rise of a local aristocracy. Dudley Castle was a for- 
tress belonging to William Fitz Ansculf; Worcester Castle passed 
in the 12th century to the Beauchamps, who owned Elmley and 
Hanley castles. The possessions of William Fitz-Osbern in Dod- 
dingtree hundred and the Teme Valley fell to the crown in 1074 
and passed to the Mortimers. There are remains of Benedictine 
abbeys at Evesham and Pershore and a perfectly preserved priory 
church at Malvern, in addition to the cathedral at Worcester 
(q.v.) and other monastic remains. The churches of Martley, 
Astley, Rous Lench, Bredon, and Bockleton contain good Norman 
work, and the Early English churches of Kempsey and Ripple are 
noteworthy, Half-timbered buildings are numerous and include 
many “cruck” houses (in which the two main end supports con- 
sist of curved timbers), some church towers (notably Pirton, King- 
ton, and Dormston), and the country houses of Birtsmorton Court 
(a moated 16th-century house), Eastington Hall, Salwarpe Court, 
Rous Lench Court (partly Tudor), Pirton Court, Shell Manor, 
Huddington Court, and many others. Madresfield Court near 
Malvern embodies remains of an Elizabethan moated mansion, 
An interesting example of a double moat can be seen behind Moat 
Farm in Strensham. 

Two decisive battles of English history were fought in Worces- 
tershire—at Evesham (g.v.) in 1265 and at Worcester (g.v.) in 
1651. Though in the Civil War Worcestershire was conspicuously 
loyal to the king, at the Battle of Worcester Charles II was finally 
defeated. 

The Droitwich salt industry was very important at the time of 
the Domesday survey. In the 13th and 14th centuries Bordesley 
monastery and the abbeys of Evesham and Pershore exported 
wool, and in the 16th century the Worcestershire clothing industry 
gave employment to 8,000, the centre of the trade being at Worces- 
ter; fruit culture with the manufacture of cider and perry, nail- 
making, and glassmaking also flourished, and scythe manufacturing 
was carried on at Belbroughton near Stourbridge. The clothing 
industry declined in the 17th century; at Kidderminster it was 
replaced by carpet weaving, which was introduced from Flanders 
in 1735. Coal and iron were mined at Dudley in the 13th century. 

Population.—The population of the county (1961) was 569,- 
957. Several detached parts of the county existed till 1931 when 
adjustments were made with Warwickshire and Gloucestershire, 
leaving Dudley as the sole remaining "island" surrounded by Staf- 
fordshire. Dudley became part of Staffordshire in 1966, but the 
new county borough of Warley (pop. est. 169,000) was created at 
the same time by merging parts of Rowley Regis and Smethwick 
(both from Staffordshire) with the Worcestershire borough of Old- 
bury. At that time also part of Amblecote, Staffordshire, was 
added to the borough of Stourbridge (pop.. est. 46,560). The 
county town is Worcester, a county borough with a population of 
(1961) 65,923. There are, in addition to Stourbridge, five other 
municipal boroughs: Bewdley (5,041), Droitwich (7,976), Eve- 
sham (12,901), Halesowen (44,445), and Kidderminster (41,671). 
There are four urban districts: Bromsgrove (34,497), Malvern 
(24,505), Redditch (34,151), designated as a New Town, and 
Stourport-on-Severn (11,748) ; and eight rural districts. 

Administration.—The county is in the Oxford circuit, and as- 
sizes are held at Worcester. The administrative county has one 
court of quarter sessions, and there are 18 petty sessional divi- 
sions. The county borough of Worcester has a separate court of 
quarter sessions. The county returns six members to Parliament, 
three for boroughs and three for county divisions. The ancient 
county contained the hundreds of Halfshire, Blackenhurst, Dod- 
dingtree, Oswaldslow, Pershore, Cresselau, Fishborough, Clent, 
Esch, and Came. 

The Economy.—The south is intensively cultivated for early 
market produce, and the Vale of Evesham is famous for fruit and 
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vegetables. Hops are grown mainly west of the Severn, but dairy 
farming and permanent grass are predominant features generally. 
Other crops are wheat, barley, oats, potatoes, mangels, and sugar 
beets, Salmon and lampreys are caught in the Severn, and trout 
and grayling in the Teme. 

There are four well-defined industrial areas: the northern bor- 
oughs of Warley, Halesowen, and Stourbridge; Kidderminster 
and Stourport-on-Severn in the northwest; Redditch in the east; 
and Worcester city in the centre. The northern industries of iron- 
working, machinery, and metal products, together with glass and 
chemical manufacture, owe their origin to the proximity of the 
fire clays and limestone to coal deposits. The Kidderminster area 
is famous for carpets, but has growing machinery and metal indus- 
tries. Redditch produces needles, springs, and fishing tackle, and 
metalworking is also increasing there, as it is in Worcester, where 
there is extensive heavy industry and where porcelain, gloves, and 
Worcestershire sauce are produced. Bromsgrove is another grow- 
ing centre of heavy industry, and important salt and chemical 
works are at Stoke Prior, near Droitwich, There are two coal 
mines in the county, both in the north. Gravel and sand are 
worked in pits at Grimley, Hartlebury, Bromsgrove, and elsewhere 
in the centre of the county, and also in the Avon Valley. Stone 
for paving and repairing roads is quarried at Oldbury and at 
Malvern, 2 

Buses provide services to all but the most remote spots, and 
several major highways cross the county. Both the Severn and 
the Avon are partly navigable, and the Lower Avon Trust has 
done much to reopen the latter river. Canals are mainly in the 
north, but the Worcester-Birmingham canal is a south-to-north 
waterway. 

The county is served by two principal railway lines: the Western 
line from London through Oxford to Worcester and Hereford 
and the London Midland line from Birmingham to Bristol. 
An important loop from Stoke Works to Abbotswood enables Lon- 
don Midland trains to be routed through Droitwich and Worces- 
ter. 

BIBLIOGRAPHY .—V ictoria History of the County of Worcester (1901— 
26); T. R. Nash, A History of Worcestershire (1781, etc.) ; County 
Council of Worcester, County Development Plan, Report of Survey 
(1951) ; R. C. Gaut, A History of Worcestershire Agriculture and Rural 
Evolution (1939) ; E. O. Browne and J. R. Burton (eds.), Short Biog- 
raphies of the Worthies of Worcestershire (1916) ; Worcester City 
Council, County Town (1946); Land Utilisation Survey of Britain, 
The Land of Britain, no. 68, Worcestershire by K. M. Buchanan (1944). 
See also publications of the Worcestershire Historical Society (1894— 

) and the Worcestershire Archaeological Society (1854— je 


Most of the original records of the county and diocese are centralized in 
the Record Office, Shirehall, Worcester. (Er. H. S.) 


WORDEN, JOHN LORIMER (1818-1897), U.S. naval of- 
ficer who was commander of the Union ironclad ship “Monitor,” 
was born in Westchester County, N.Y., March 12, 1818. He was 
appointed a midshipman in 1834, and received his early naval 
training with the Brazilian squadron between 1835 and 1838. He 
served on the Pacific coast during the Mexican War, and after- 
ward was in both the Mediterranean and home fleets. In the 
spring of 1861 Worden was sent on a secret mission to Pensacola 
in an effort to get naval reinforcements to Ft. Pickens, but he 
was arrested by Confederate authorities and was not exchanged 
until December 1861. On Jan. 16, 1862, he was appointed to com- 
mand John Ericsson’s experimental “Monitor.” He took the cum- 
bersome “cheese box on a raft” down the Atlantic coast in perilous 
stormy weather, and arrived in Hampton Roads on the evening 
of the day that the Confederate ironclad “Virginia,” the rebuilt 
steamship “Merrimack,” had spread consternation among the 
Union forces by sinking two wooden sailing vessels. The next day, 
March 9, 1862, Worden sailed forth in the “Monitor” to battle 
the “Merrimack.” The three-hour battle, in which ironclads 
fought for the first time, ended when both withdrew from the con- 
flict. Worden, stationed in the pilothouse, forward of the turret, 
had been wounded in the face and nearly blinded when a shell ex- 
ploded outside his sighthole, (See *MoNrTOR" AND "MERRIMACK," 
BATTLE OF.) 

For the rest of the Civil War period Worden commanded moni- 
tors stationed with the South Atlantic blockading squadron, and 


WORDEN— WORDSWORTH 


participated in the attack on Ft. McAllister and in the nsu 
ful attack on Charleston in 1863. He was promoted to e. 
modore in 1868 and to rear admiral in 1872. He commanded 1 
European squadron from 1875 to 1877 and was in the easter 
Mediterranean during the Russo-Turkish War, Retiring 3 
Dec. 23, 1886, he was voted full sea pay as rear admiral for lite 
by Congress. He died in Washington, D.C., on Oct. 18, 1897, 
See R. W. Daly (ed.), Aboard the USS Monitor, 1862 (1964), 
(W. B. Cx; 

WORDSWORTH, CHRISTOPHER (1807-1885), Ee 
bishop, is remembered for his outspoken assertion of High Church 
views, his insistence on the meticulous observance of the ancient 
cathedral statutes, and his hymns. Born in London on Ocet, 3 
1807, he was the son of Christopher Wordsworth, the poet Wil. 
liam’s youngest brother. He had a distinguished career at Win. 
chester and at Trinity College, Cambridge, and from 1836 to 1844 
was headmaster of Harrow. He became bishop of Lincoln in 1869. 
He was a brilliant patristic scholar, but his greatest work wasa 
commentary on the Bible (1856-70). His hymns, notable for their 
mystical interpretation of the Scriptures and their impersonal de 
votion, were published in The Holy Year (1862); two of the best. 
known are “O day of rest and gladness” and “Gracious Spirit, Holy 
Ghost.” He died at Harewood on March 20, 1885. 

Bishop Wordsworth's daughter ELIZABETH was the first principal 
of Lady Margaret Hall, Oxford, and his son Jonn became bishop 
of Salisbury. 

See J. H. Overton and E. Wordsworth, Life of Christopher Worl 
worth (1888). 

WORDSWORTH, DOROTHY (1771-1855), English dit- 
rist and writer of descriptive prose, the sister of William Words 
worth (g.v.), was born on Dec. 25, 1771, at Cockermouth, Cum 
berland. After the death of her mother in 1778 she was brought 
up at Halifax by her mother’s cousin, Elizabeth Threlkeld (late 
Mrs. Rawson). Her father died in 1783. In 1787-88 Dorothy 
lived with her grandparents at Penrith, where she renewed het 
childhood fellowship with her brothers, particularly with William, 
to whom her life was henceforward devoted with the tenderest al 
fection and understanding. Although she lacked his poetic genti 
she shared his delight in Nature and his vision of it as à living 
and sacred reality. From 1788 to 1794 she lived with her uncle, 
the Rev. Dr, William Cookson, and his family at Forncett Rector) 
Norfolk, 1 

In 1795 the great longing of her heart was gratified via 
John Pinney of Bristol lent to her brother William—then pois 
depressed, and without a settled home—a furnished house, Rat 
down Lodge in Dorset, thus enabling her to make her home Wi 
him. There for two years she kept house for him, IE i 
spirits and cherishing his poetic vocation, until, as she %6 
became "the life of the whole house." When in 1797 they Y 
to Alfoxden (now spelled Alfoxton) in Somerset, to be near Sa 
Taylor Coleridge (q.v.), then living at Nether Stowey, shes s" 
in all the delights and experiences that went into the o ' 
1798 of Lyrical Ballads by the two poets. There too, in the 
months of 1798, she herself kept a brief diary (the Aljo 
Journal)—both Coleridge and Wordsworth availing the mo 
of her descriptions in their poems “The Ancient Mariner, v 
tabel,” "The Ruined Cottage,” etc. Thus on Jan. 25 B i 
“The sky spread over with one continuous cloud, whitene y s 
light of the moon ..., At once the clouds seemed t0 “i 
asunder and left her in the centre of a black-blue V^. "m 
sailed along, followed by multitudes of stars, small, 
and sharp." These words may be compared with "©? 
lines 16-18, and (more strikingly) with Wordsworth’s 
piece.” z rat 

After spending the winter of 1798-99 at Goslar Jn Ge alid 
where Wordsworth began the “poem on his own life" later tt 
The Prelude, William and Dorothy made their home ee 1l 
Cottage, Town End, Grasmere, where they arrived 0? T 
1799. The eight and a half years spent there were the wh 
Wordsworth's greatest poetic achievement. There Do ir 
sides making copies of his poems, wrote her Grasmere -g 
begun on May 14, 1800, while her brother was aways 
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she said, “I shall give William pleasure by it when he comes home 
in.’ It was continued until January 1803. This journal— 
never intended for any eye but her brother’s—is an exquisite 
record of their daily life, and a faithful guide to the dates on which 
almost all Wordsworth’s poems were written, with the attendant 
circumstances. Thus on March 14, 1802, she writes: 


While we were at Breakfast that is (for I had breakfasted) he, with 
his Basin of Broth before him untouched, and a little plate of Bread 
and butter he wrote the Poem to a Butterfly! ... The thought first 
tame upon him as we were talking about the pleasure we both always 
feel at the sight of a Butterfly. I told him that I used to chase them a 
lite, but that I was afraid of brushing the dust off their wings. . . 


Wordsworth relied on Dorothy’s descriptions of things and peo- 
pleto furnish him with material for poems, In this way “Beggars,” 
"Resolution and Independence,” and “I wandered lonely as a 
Cloud” came to be written. (See Grasmere Journal, June 10 and 
Oct. 3, 1800, and April 15, 1802.) Her brief descriptions of the 
common things she saw in her daily walks are completely natural 
and spontaneous, and no one has ever surpassed her in communi- 
cating the mood of a landscape. Thus she writes: “The moonlight 
lay upon the hills like snow” (Oct. 2, 1800) and “Rydal [lake] 
was very beautiful, with spear-shaped streaks of polished steel. . . . 
Grasmere was very solemn in the last glimpse of twilight; it calls 
home the heart to quietness” (May 16, 1800). Of “our favourite 
birch tree” she writes (Nov. 24, 1801): “It was yielding to the 
gusty wind with all its tender twigs, the sun shone upon it, and it 
glanced in the wind like a flying sunshiny shower.” 

When in October 1802 Wordsworth married Mary Hutchinson, 
Dorothy continued to live with them, In 1803 she accompanied 
Wordsworth and Coleridge on a tour to the Scottish Highlands, 
and on her return wrote Recollections of a Tour Made in Scotland, 
1803 in which her genius for description is seen in a somewhat 
more literary form, In 1808 she wrote A Narrative Concerning 
George and Sarah Green, the story of a contemporary tragedy at 
Grasmere. In 1820 she commemorated a tour with William and 
Mary through Switzerland to the Italian lakes in Recollections of 
à Tour on the Continent, 1820, and later wrote shorter descriptions 
of tours in Scotland and the Isle of Man. None of these writings 
was published during her lifetime. She also wrote, at intervals 
ftom 1806 onward, a few short poems, of which “The Mother's 
Return,” “The Cottager to her Infant,” and “Address to a Child 
during a boisterous Winter Evening” were printed by Wordsworth 
among his own Miscellaneous Poems in 1815. 

In 1829 she was dangerously ill, and thenceforward was obliged 
lo lead the life of an invalid, In 1835 sclerosis set in and for the 
Temaining 20 years of her life her mind was clouded. She died on 
Jan, 25, 1855, at Rydal Mount, having survived William by nearly 
five years, 

Fraternal love,” she once wrote, “has been the building up of 
my being, the light of my path.” Besides many lyrics written di- 
rectly about or for her (e.g, "The Sparrow’s Nest,” *Lycoris") 

lordsworth’s poetic tribute to this “dear, dear sister" forms the 
climax of Lines Written a Few miles above Tintern Abbey (1798) ; 
Ea in several passages of The Prelude (notably Book XI, lines 

5-348, and Book XIV, lines 232-266) he tenderly acknowledges 

beneficent influence she had upon his character—by nature, as 
said, “a rock with torrents roaring” : 


But thou didst plant its crevices with flowers . . . 
thy breath, 

Dear Sister! was a kind of gentler spring 

That went before my steps. 


BisutoonAPR y T E 
i, —The Journals of Dorothy Wordsworth, ed. by E. 
Aj slincourt, 2 vol. (1941); pie of Dorothy Wordsworth (The 
On, en and Grasmere Journals), ed. by H. Darbishire (1958) ; George 
(1935) eA Green, a Narrative, ed. from the ms. by E. de Selincourt 
1) | The Early Letters of William and Dorothy Wordsworth (1787— 
Tio) (1935), The Middle Years (1806-1820), 2 vol. (1937), and 

ater Years (1821-1850), 3 vol. (1938), all ed. by E. de Selincourt. 


Ede. M. Mclean, Dorothy Wordsworth: the Early Years (1932) ; 
Mo.) 


lincourt, Dorothy Wordsworth: a Biography arx 
WORDSWORTH, WILLIAM (1770-1850), English poet, 
5 Tes 5 Priest," the greatest and in the end the most influential 
€ English Romantics, was born at Cockermouth, Cumberland, 
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on April 7, 1770, He was the 
second son of John Wordsworth, 
attorney, the business agent of 
Sir James Lowther (later earl of 
Lonsdale). His mother was Ann, 
daughter of William Cookson, a 
Penrith linen-draper (yard-goods 
retailer), and of Dorothy, née 
Crackanthorpe, descendant of the 
ancient farhily of that name who 
since the time of Edward III had 
lived at Newbiggin Hall, West- 
morland. The Wordsworths were 
originally a Yorkshire family; 
the first of the line to settle in 
the Lake District was the poet's 
grandfather Richard. 

Early Years.—John and Ann 
wompswonrH: PonTRAIT BY HENRY Wordsworth had five children: 
EDRIDGE, 1804 Richard (who became a lawyer 
and acted as chief adviser to his brothers and sister on business 
matters), William, Dorothy (who devoted her life to William; see 
WorpswortH, Domoruv), John (who went to sea and died by 
shipwreck in 1805), and Christopher (who in 1820 became master 
of Trinity College, Cambridge). The children were orphaned by 
the death of their mother when William was eight and of their 
father five years later. They were placed under the guardianship 
of two uncles, Richard Wordsworth (controller of customs at 
Whitehaven) and Christopher Crackanthorpe Cookson, “Uncle 
Kit” (who on succeeding to the family estate in 1792 dropped the 
name of Cookson and went to live at Newbiggin Hall), The father 
had left barely enough for the children’s education—William and 
Christopher had to be assisted at Cambridge by their guardians— 
though Lord Lonsdale had owed him more than £4,000 for profes- 
sional services (a debt which remained unpaid till his death in 
1802, when it was discharged by his son, the second earl). Words- 
worth was thus in a real sense homeless throughout his school days 
and early manhood. Separated from his beloved sister Dorothy 
and cold-shouldered by his Penrith kinsfolk, he found in Nature 
the love denied him at home, and though companionable and happy 
at school he learned at an early age to feel “the self-sufficing power 
of Solitude.” 

Life at Hawkshead, where Wordsworth attended the grammar 
school from 1779 to 1787, was indeed “fair seed-time” for his 
soul, The school itself was excellent, and the young headmaster, 
the Rev. William Taylor, who “loved the Poets,” entertained the 
“kind hope” that Wordsworth was “one not destitute of promise, 
... when I at his command, Began to spin, at first, my toilsome 
Songs.” Through Taylor, Wordsworth became familiar with the 
best poetry of the earlier 18th century and with the work of more 
recent poets such as James Beattie and Thomas Chatterton. His 
father had already required him to learn by heart “large portions” 
of Spenser, Shakespeare, and Milton. But more important than 
the schooling was the Vale of Esthwaite and the surrounding fells, 
where Nature herself now began to take the leading part in his 
education. Hitherto, at Cockermouth and Penrith, he had only 
had “a foretaste, a dim earnest, of the calm That Nature breathes 
among the hills and groves”; here at Hawkshead he was not only 
in the midst of an unspoiled little rural community but could range 
freely over heights commanding the finest panorama imaginable: 
the distant sea on one side and a great mountain amphitheatre on 
the other. (See LAKE District.) These were the scenes, and 
theirs the influences, which made him the poet he became. It was 
during his school days that he had most of the imaginative ex- 
periences recorded in The Prelude, ranging from the robust plea- 
sures of boyhood—skating, bird's-nesting, boating, and the like— 
to those visionary moments when what he saw 

Appeared like something in myself, a dream, 
A prospect in the mind. 

Cambridge.—Wordsworth went up to St. John's College, Cam- 
bridge, in October 1787. His uncle, the Rev. William Cookson, 
was a fellow of the college, and the family hoped that Wordsworth 
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too would obtain a fellowship and take holy orders. But this 
rugged and willful northern youth, this “stripling of the hills, was 
incapable of adapting himself to a world so different from his 
own, and Cambridge (fortunately, as we may now say) failed 
to turn him into a don or a parson. He was beset by the feeling 
that he “was not for that hour, Nor for that place"; he disliked 
the narrowness of the curriculum and the hardness, worldliness, 
and sophistication of the intellectual climate. Though he indulged 
in much “good-natured lounging” with his friends and sometimes 
even “let the stars Come forth, perhaps without one quiet thought,” 
his inmost self was afraid that the exalted moods of solitude might 
give way to “empty noise and superficial pastimes,” and he shrank 
from all intellectual habits which “shook the mind’s simplicity.” 
He may have been already the man described years later by 
De Quincey: 

The nose, a little arched, is large; which . . . has 

always been accounted an unequivocal expression of 

animal appetites organically strong. And that ex- 

pressed the simple truth: Wordsworth’s intellectual 

passions were fervent and strong: but they rested 

upon a basis of preternatural animal sensibility dif- 

fused through all the animal passions . . . 

His guardian uncles, however, saw only a young man wasting 
his time and their money, and they were pardonably incensed when 
he gave up the idea of reading for honours, and consequently all 
chance of a fellowship. He finally took a pass degree, in January 
1791. But throughout this time, and especially during the Long 
Vacations, the master-current of his mind was gaining strength 
and finding its direction. It was the *memorable pomp" of a sum- 
mer dawn, seen while he was walking back to Hawkshead from a 
village dance in 1788, that filled his heart with the assurance he was 
to be “a dedicated Spirit." His first long poem to be published, 
An Evening Walk (1793), was composed during these years; and 
his walking tour with a friend, Robert Jones, through France and 
Switzerland (1790; commemorated in Descriptive Sketches, 1793) 
not only furnished his mind with important memories and images 
but excited it with the spectacle of "France standing on the top 
of golden hours, And human nature seeming born again." 

France.—For the next three years (from 1790), France domi- 
nated his mind and heart. In the early stages of the Revolution, 
Nature and Reason seemed to be advancing with joined forces to 
enter the millennium: 


Bliss was it in that dawn to be alive, 
But to be young was very Heaven! 


Later in 1791 Wordsworth, still putting off the hour of ordination, 
went to France on the pretext of improving his qualifications as a 
potential teacher. The year that he spent in France (at Blois and 
Orléans, with short visits to Paris) proved significant in ways other 
than those contemplated by his guardians. His earlier-formed 
French sympathies were raised to a new intensity by friendship 
with Michel de Beaupuy (later a general in the Republican Army); 
and he fell in love with Annette Vallon, by whom he had a daughter 
(Caroline, baptized Dec. 15, 1792). However, any thoughts of 
offering his services to the Girondist party or of marrying Annette 
were overcome by shortage of funds and the refusal of his uncles 
to sanction a further stay abroad. Although he returned to En- 
gland (December 1792) most reluctantly, he later came to regard 
this "harsh necessity" as providential, for within two months En- 
gland and France were at war (February 1793) and (save for one 
brief lull) remained so for more than 20 years. 

The next three years (end of 1792 to end of 1795) were the 
unhappiest in Wordsworth's life. His loyalties and affections were 
hopelessly divided between England and France; he had no set- 
tled home and no livelihood; he was in disfavour with his guard- 
ians; and he had not yet discovered the true nature of his poetic 
vocation. So far, juvenilia apart, he had written only An Evening 
Walk and Descriptive Sketches—poems in which genuine obser- 
vation is conveyed in the tone and accent of the 18th century, and 
the authentic Wordsworthian note is scarcely heard, In his despair 
of France he allowed himself for a short time to be influenced by 
William Godwin's Political Justice, a work which attracted him by 
its lofty philanthropy and its opposition to war and all injustice, 
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but which in its disembodied rationality was hostile to his de 
instincts. To recover poise he needed to break the spell of Fran 
forgive his own country for fighting the Republic and himself f 
having loved Annette not wisely but too well, and renew his lj 
with his own happier past and with the English countryside which 
had given him his best moments of vision. How this was brought 
about is related in The Prelude, and forms indeed the centra] theme 
of that great autobiographical poem. Here he gives thanks for his 
recovery to Nature herself, to Dorothy his sister, and to Coletidy | 
his friend—not forgetting another friend, Raisley Calvert, whose | 
death and legacy of £900 helped Wordsworth and Dorothy 
realize their long-cherished dream of setting up house together 
(October 1795), in Dorset, at Racedown Lodge (offered to them | 
rent-free by John Pinney of Bristol). Here, in the depth of the 
country and in the society of his wonderful sister, he recovered his 
habits of tranquil meditation and recollection, as well as that “deep 
power of joy” which alone enabled him to “see into the life of 
things.” While at Racedown he wrote his one and only play, thy 
blank-verse tragedy The Borderers. In this he may be said to 
have rid his system of Godwinism by showing, through the villanies 
of Oswald, the sinister results to which the corruption of God 
winian principles might lead. 

Meeting with Coleridge.—It was Wordsworth’s arrival in | 
the west country that brought him within the orbit of Coleridge, 
who was then living in Bristol. The twò men first met in the late 
summer of 1795, and their acquaintance soon ripened into tlt 
friendship which has linked their names, together with Dorothy’, 
in a spiritual partnership unique in literary biography. (See also 
COLERIDGE, SAMUEL TAYLOR.) There is a symbolic quality in Cole 
ridge's first visit to Racedown, one day in midsummer 1797; 00 
nearing the house he “did not keep to the high road, but leaped 
over a gate and bounded down a pathless field.” Just so did Cole 
ridge, that “capacious soul, Placed on this earth to love and under: 
stand,” break through into Wordsworth's life, warming and et 
livening his latent powers and melting the last frosts of his winterof 
discontent. Coleridge had already read Wordsworth’s early verst 
and recognized its promise; now he saluted the poet himself 8t 
great man, “the giant Wordsworth," “the only man to whom ai dl 
times and in all modes of excellence I feel myself inferior." Words 
worth in later life called Coleridge the most wonderful man that 
he had ever known. Their qualities were complementary: Cale 
ridge ardent, animated, brilliant, unstable; Wordsworth solemt 
withdrawn, introspective, deliberate; Coleridge taking a seri 
eye view of all existence; Wordsworth brooding long and deeply 
over “spots of time.” In their walks and talks, attended by (to 
quote Coleridge) "Wordsworth's exquisite sister"— Her 0t 
watchful in minutest observation of nature; and her taste 4 per 
fect electrometer"—each stimulated the others. Coleridge, the 
brimful of the psychological theories of David Hartley (a0) 
must have furnished Wordsworth with ‘“associationist” supp% 
for much that he had already learned for himself by experientt 
while Wordsworth, combining accurate observation with m 
aginative power of modifying the objects observed, gave CORE 
the seminal idea which not only grew into his Imagination Wd 
distinction but ultimately, invigorated by Kant, led to his rejet oh 
of the whole mechanico-materialist tradition of the 18th centu 
So necessary to each other did these three extraordinary P“ a 
soon become, that when Coleridge had settled at Nether be 
in Somerset he persuaded the Wordsworths to come and live : a 
by at Alfoxden (now spelled Alioxton). This delightful Q 
Anne manor house, with its park of more than 100 ac. ont ue 
ern slopes of the Quantock Hills, was let furnished to WO 
by the St. Albyn family for the absurdly small sum of £23 its fot 
The year (1797-98) spent at Alfoxden was an annus mirob A 
the three friends. Never before had they rejoiced in oa 
hilarating interchange of thought and observation and such anti 
unfolding of their respective powers. The grandeur ah ra 
seclusion of Alfoxden Park, and the Quantock Hills, over T 
“airy ridge" they could roam to their hearts’ content, m | 
prospect hardly inferior to any in the Lakes, provided a m 
setting for a perfect human relationship, and for the birth ° 
school of poetry, 
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“Lyrical Ballads.”—Lyrical Ballads, mostly the product of 
this wonderful year, appeared anonymously in 1798, with an 
Advertisement by Wordsworth explaining that the poems were 
“experiments” to ascertain “how far the language of conversation 
in the middle and lower classes of society is adapted to the pur- 
poses of poetic pleasure.” He professes to expect that many read- 
ers, accustomed to the “gaudiness and inane phraseology” of much 
modern verse, will be disappointed, but he begs them, if they 
can, to “consent to be pleased in spite of that most dreadful enemy 
to our pleasures, our own pre-established codes of decision.” All 
but four of the poems were Wordsworth’s; Coleridge’s main con- 
tribution was “The Ancient Mariner,” which stood at the begin- 
ning of the book. Lyrical Ballads, considering its importance as 
aturning point in the history of English poetry, created very little 
stir (though the first edition was sold out in two years). As 
Wordsworth had foreseen, many readers were outraged by poems 
like “Simon Lee” and “The Idiot Boy”; what is far more extraor- 
dinary is that so few recognized the surpassing merit of “The An- 
dent Mariner." There was general approval for “Lines written a 
few miles above Tintern Abbey,” which was composed not in “the 
language of conversation” but in Wordsworth’s best and most 
typical manner: a blank verse like that of The Prelude, elevated 
yet free from poetic cliché, impassioned yet austere and pure. 
This was the Wordsworth that Coleridge especially reverenced— 
the seer in whom the treative imagination, dormant since Shake- 
speare and Milton, was again embodied for the redemption of this 
latter age. He hoped that Wordsworth would write the first philo- 
sophical poem of modern times, and for years (at any rate until 
The Excursion appeared, in 1814; see below) he kept recalling 
Wordsworth to’ what he felt to be his proper task. Wordsworth 
himself accepted this role, and had The Recluse (as the great work 
was to be called) on his conscience for decades. The fragment 
called “The Recluse” (1800) did not begin to fulfill the grand 
design, As Helen Darbishire has well said, all he actually accom- 
plished was a “Prelude” to it and an “Excursion” from it. 

A second and enlarged edition of Lyrical Ballads, in two vol- 
umes, appeared in January 1801 (dated 1800) under the name of 
Wordsworth alone—although all of Coleridge’s contributions were 
reprinted and his poem "Love" was added. Coleridge, it seems, 
found satisfaction in effacing himself so as to magnify his friend. 
In this second edition the famous Preface, too, though from Words- 
worth’s pen, was (as Coleridge said) “half a child of my own 
brain,” Yet even then Coleridge was “far from going all lengths 
with Wordsworth,” and years later in the Biographia Literaria he 
stated his objections to some of Wordsworth’s theories and to cer- 
tain aspects of his poetry which exemplified them. The main 
Points in dispute concerned Wordsworth’s theories of poetic diction, 
metre, and subject. In his laudable desire to break with all the 
thetorical trappings of 18th-century usage he committed himself 
to the statement that “there neither is, nor can be, any essential 
difference between the language of prose and metrical composi- 
tion." Moreover, “humble and rustic life,” and the language 
therein used, were to be preferred, because men in that condition 

re more genuine, more unaffected, and in closer contact with “the 
eee and permanent forms of nature.” Coleridge, who be- 
fe that Wordsworth’s true strength lay in the sublime rather 
= in the bucolic, took issue with him on all these positions. If 
3 etrical language is to be used at all it must be no “superadded 

Tm," mechanically applied like icing on a cake; it must be de- 
manded by the intensity of the originating emotion, and this will 
des carry with it a diction heightened above that of prose, 
eee that of “conversation” and of rustics. Contact with 
ae beauty does not turn peasants into poets, nor does it neces- 
bar improve their characters. Finally, Wordsworth is at his 

ee he forgets his theories and speaks in his own natural 
foe those of a great poet who, freeing himself from outworn 
di etic conventions, finds utterance in language at once pure and 

evated, 
rt Preface, however, contained much else to which neither 
Dona nor anyone since need take exception. When he is ex- 
its ng the nature of poetry itself or describing the processes of 

Taking, and when he is declaring what manner of man a poet 
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is, Wordsworth speaks with a confidence born of experience. 
And though latter days have evolved other notions about poetry 
and the poet, Wordsworth’s account retains, quite apart from its 
period interest, much that is of permanent truth and value: his 
assertions, for example, that “Poetry is the most philosophic of all 
writing: . . . its object is truth . . . carried alive into the heart by 
passion”; and that it is “the spontaneous overflow of powerful feel- 
ings: it takes its origin from emotion recollected in tranquillity.” 

Winter in Germany.—Wordsworth and his sister, accom- 
panied by Coleridge, spent the winter of 1798-99 in Germany (it 
was to pay the expenses of this trip that Lyrical Ballads was first 
published). The idea originated with Coleridge, who needed to 
learn German; in this he succeeded, while Wordsworth and Doro- 
thy did little outwardly but stagnate, in bitter cold, at the remote 
little town of Goslar. However, Wordsworth, driven in upon him- 
self, turned his isolation to good account by beginning the “poem 
to Coleridge,” the story of the growth of his mind, which even- 
tually became The Prelude, but which at this stage was supposed 
to be a mere overture to The Recluse. During this time he also 
wrote several of his finest lyrics (the “Lucy” series): "She dwelt 
among the untrodden Ways," "Strange Fits of Passion have I 
Known,” “A Slumber did my Spirit seal,” "Three Years She grew 
in Sun and Shower.” Who was “Lucy”? Nobody knows: prob- 
ably a creature of Wordsworth’s imagination, though deriving, 
perhaps (as Coleridge believed), some substance from broodings 
on the notion of his own plight if Dorothy should die. The poem 
“I travelled among Unknown Men,” which—though written two 
years later—is akin to this series, shows that exile had taught 
Wordsworth how much, in spite of his former French sympathies, 
he really loved England. 

Grasmere and Rydal.—The rest of Wordsworth’s life (a few 
intervals apart) was spent in his native corner of England, at Gras- 
mere and Rydal. On Dec. 21, 1799, he and Dorothy entered into 
possession of Dove Cottage at Grasmere, the spot which more 
than any other is sacred to him and which is visited by thousands 
of pilgrims each year. Years before, on a schoolboy ramble from 
Hawkshead, he had discovered Grasmere, and thought “What 
happy fortune were it here to live”; to live here at last, therefore, 
after such vicissitudes, meant 

dear Imaginations realized 
Up to their highest measure, yea and more. 

Here at Dove Cottage began that daily round of plain living and 
high thinking, walks, talks, reading, composition, and hospitality 
which is reproduced in Dorothy’s Grasmere Journal. Hither in 
Oct, 1802 Wordsworth brought his bride, Mary Hutchinson, a 
Penrith schoolmate who had grown to become his loving admirer 
and Dorothy’s intimate friend; and here their first three children 
were born. When the cottage no longer sufficed for the growing 
family they moved to Allan Bank (1808-11) and thence (after a 
brief sojourn at the Grasmere rectory) to Rydal Mount, which was 
Wordsworth’s home from 1813 until the end of his life (1850). 

Critics have spoken of Wordsworth’s “great decade” (meaning 
1796-1806, or thereabouts), and much has been written about the 
decline of his powers in his later years. It is true that nearly all 
his best work was done by the time The Prelude and the “Ode: 
Intimations of Immortality” were completed (1805-06). It has 
been suggested that he stifled his own imaginative life when he 
renounced France, tore Annette from his heart, and settled down 
to ossify gradually in an atmosphere increasingly Tory and Angli- 
can. This, like all caricatures, is an exaggerated and distorted 
version of what happened. As he himself claimed, it was not he 
that had changed, but events. He renounced France only when 
the French had “become oppressors in their turn, . . . losing sight 
of all which they had struggled for”; and he never “renounced” 
Annette: they were separated by the course of history. He con- 
scientiously did everything he could to support her and Caroline; 
and, far from trying to hush’ up the story, would not marry Mary 
Hutchinson until he had told her of Annette and, what is more, had 
gone to France to visit the mother and daughter, (On this journey, 
which was made possible by the short-lived Peace of Amiens, he 
was accompanied by Dorothy.) As for the theory of ossification, 
it must be remembered that Wordsworth, unlike most other Ro- 
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mantic poets (Keats, Byron, Shelley) lived to a great age, and 
inspiration of the kind he enjoyed, connected as it is with child- 
hood and youth and the vivacity of the senses, is not likely to 
persist in full force long past middle life. He himself was well 
aware, by 1805 or before, that his imaginative powers were de- 
clining, and his greatest single poem, the “Intimations Ode, is 
a lament on the passing of the “visionary gleam”: “The things 
which I have seen I now can see no more.” In The Prelude he 
gives as his reason for writing his autobiography : 


I see by glimpses now; when age comes on, 
May scarcely see at all; and I would give 


Substance and life to what I feel, enshrining, 
Such is my hope, the spirit of the Past 
For future restoration. 


A. N. Whitehead has said that The Excursion was to the Ro- 
mantic period what Paradise Lost was to the 17th century, Pope's 
Essay on Man to the 18th, and Tennyson’s In Memoriam to the 
mid-19th; the representative long poem, voicing the deepest con- 
victions and the most characteristic attitudes of its age. Most 
people would wish to substitute The Prelude for The Excursion; 
it is by far the greater poem, greater in its unity of theme, its more 
intense psychological interest, and its higher level of poetic splen- 
dour and subtlety. In writing the story of his own mind Words- 
worth had a task perfectly adapted to his special gifts; he was not 
only introspective and self-dependent, but had a memory of as- 
tonishing power. Feeling instinctively, as middle life drew on, 
that his creative energies had been livelier in his youth than they 
could ever be again, he plunged into the past with the hope of 
reviving his powers and nerving himself for The Recluse. He did 
revive them, and in so doing produced, not the philosophical poem 
of Coleridge's desire, but his own masterpiece: a poem of epic 
proportions yet devoid of epic pretensions; a poem in which, time 
after time, the distinctive Wordsworthian vision is recaptured and 
unforgettably communicated. 

What was this vision? Wordsworth himself speaks of it as the 

“visionary gleam,” “gleams like the flashing of a shield,” “spots of 
time” retaining “a renovating virtue"—phrases suggesting mo- 
ments of intense awareness, in which he saw deeply into the life of 
things or imparted to things a life from within himself. He ex- 
plained, in the Preface to Lyrical Ballads, that his aim was to depict 
“incidents and situations from common life” and at the same time 
"to throw over them a certain colouring of the imagination, 
whereby ordinary things should be presented to the mind in an 
unusual aspect.” And Coleridge, in the celebrated 14th chapter 
of the Biographia Literaria, recounting the origins of the Lyrical 
Ballads projects, said that while his own task was to make the 
supernatural convincing, Wordsworth’s was "to give the charm 
of novelty to things of every day, and to excite a feeling analogous 
to the supernatural, by awakening the mind’s attention from the 
lethargy of custom, and directing it to the loveliness and the won- 
ders of the world before us.” Wordsworth himself pondered much 
on the conditions most likely to produce the visionary gleams, and 
found that they were apt to come during the moment of relaxation 
immediately following some unusually powerful feeling, say of fear 
or joy, or some act of concentration—listening intently, or waiting 
with eager expectation, At such moments his mind would be at 
once more receptive and more active; the object seen and the 
perceiving mind would blend into a new imaginative whole, to 
be “carried far into his heart” and remembered ever after as the 
joint product of Nature and the self. Examples of these mo- 
ments abound in The Prelude. Speaking of the “boy” (really him- 
self) who imitated the hooting of owls so well that they answered 
“with jocund din” across Lake Windermere but then would in- 
explicably fall silent, he writes: 


sometimes, . . . while he hung 
Listening, a gentle shock of mild surprise 
Has carried far into his heart the sound 
Of mountain-torrents; or the visible scene 
Would enter unawares into his mind 
With all its solemn imagery, its rocks, 
Its woods, and that uncertain heaven received 
Into the bosom of the steady lake. 
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Or there were the moments when fear or a sense of guilt shay 
his vision and turned the visible scene into a symbol of his emotion: 


(climbing crags for ravens’ eggs) 
While on the perilous ridge I hung alone, 
With what strange utterance did the loud dry wind 
Blow through my ear! the sky seemed not a sky 
Of earth—and with what motion moved the clouds] 
(plundering woodcock-snares) 
when the deed was done 
I heard among the solitary hills 
Low breathings coming after me, and sounds 
Of undistinguishable motion, steps 
Almost as silent as the turf they trod. 
Or, lost on Penrith Beacon and terrified at the sight of a gibbet 
where a murderer had been hanged in chains, he looked round and 
saw 
A naked pool that lay beneath the hills 
The beacon on the summit, and, more near, 
A girl, who bore a pitcher on her head, 
And seemed with difficult steps to force her way 
Against the blowing wind. . . 
“An ordinary sight” indeed, as he says, yet 
I should need 
Colours and words that are unknown to man 
To paint the visionary dreariness 
which invested the scene. And it was the “visionary” quality 
that made that particular recollection, like many others, a “spot 
of time" to which he could recur for the renewal of his imagi- 
tive energy, It was in achieving strangeness without abandoning 
"life's everyday appearances" that Wordsworth displayed his great- 
est strength, 

The Prelude (completed in 1805 and later much revised) was not 
published until 1850, just after Wordsworth’s death, so the prestige 
which he finally enjoyed in his lifetime was not based upon whit 
we now see to be his greatest work. Until then The Excursion had 
had to stand as his principal long poem. It disappointed his bes 
friends and admirers—notably Coleridge, who knew the poem on 
the “growth of a poet’s mind" and had still hoped that it would be 
followed by the awaited masterpiece. The Excursion is full o 
descriptive, anecdotal, and didactic ramblings, and has little strut 
tural unity. Many of its best passages, e.g., the story of Marga! 
and the account of the Wanderer’s boyhood, were written yeis 
earlier. Nevertheless it abounds in excellences of a high order, aol 
moreover in its central theme of *Despondency Corrected" it goes 
some way to meet Coleridge’s suggestion: “I wish you would write 
a poem, in blank verse, addressed to those who, in consequent? 
the complete failure of the French Revolution, have thrown up 
hopes for the amelioration of mankind, and are sinking into am 
almost epicurean selfishness,” ‘on t0 

Wordsworth became poet laureate in 1843, in succession 4 
Southey. He died on April 23, 1850, and was buried in the chu 
yard at Grasmere, i 

Reputation and Influence.— The story of Wordsworth’ y 
utation begins with a blend of astonishment, contempt, AM y 
thusiasm, and continues through apotheosis to psychoanalysis. i 
all times, however, he has engaged the interest of first-rate 2 
and, often, deeply influenced their growth. In the 19th at 
persons as diverse as Coleridge, Newman, J. S. Mill, Georg? i y 
Matthew Arnold, Ruskin, Pater, Leslie Stephen, Mark Ru alo 
and John Morley acknowledged their debt to him. Amol ai 
owed more to him than most, spoke for many of his contempo yin 
when he referred to *Wordsworth's healing power" and calle i: 
"a priest to us all Of the wonder and bloom of the world aa 
many whose orthodoxy had been shaken Wordsworth prov! Ruth 
alternative approach to religious experience, substituting (a. , 
erford said) “a new and living spirit for the old deity, a e" 
but gradually hardened into an idol.” Arnold predicted tht» 
1900, the names of Wordsworth and Byron would stan 
than those of all other English poets of the 19th century: 
worth has stood the test of time better than Byron. Po rept 
strength and in his weakness he has proved to be the m tne 
sentative English poet, combining as he does the matter-offa 
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and the brooding imagination, the realism and the mysticism, the 
narrowness and the profundity, which are often found mixed to- 
ether in the national character. And not merely the more repre- 
sentative Englishman, but also, in his firmer hold on essential 
things, the more universal poet. Whatever may be thought today 
of his Nature-religion, his philosophical or his political beliefs, 
Wordsworth remains in the highest class of those poets who, 
charged to pursue "things unattempted yet in prose or rime,” cre- 
ated a new poetic tradition, and a new taste by which their work 


could be enjoyed. 
See also ENGLISH LITERATURE: The Romantic Period ; SONNET; 
and references under "Wordsworth, William" in the Index. 


BrsnrocRAPHY.—Editioms, etc.: The definitive edition of Words- 
worth’s poetical works is The Poetical Works of William Wordsworth, 
ed. from the mss. with textual and critical notes by E. de Selincourt 
and H. Darbishire, 5 vol. (1940-49). This, together with de Selincourt's 
edition of The Prelude, giving the texts of 1805 and 1850 on opposite 
pages (1926; new ed. with added material by H. Darbishire, 1959), 
and de Selincourt's edition of the letters—The Early Letters of William 
and Dorothy Wordsworth (1787-1805) (1935); The Middle Years 
(1806-1820), 2 vol, (1937) ; and The Later Years (1821-1850), 3 vol. 
(1938)—constitutes one of the major editorial achievements of the 
century. 

There is an edition of Wordsworth’s Prose Works by W. Knight, 
1 vol. (1896), and one of Wordsworth’s Literary Criticism by N. C. 
Smith (1905) ; A Concordance to the Poems of William Wordsworth, 
by L. A. Cooper (1911); and bibliographies by T. J. Wise (1916 and 
1927), A critical ed. (1963) of Lyrical Ballads, by R. L. Brett and 
A. R. Jones, gives the 1798 text and the additional poems and Preface 
of 1800, with the main variants. 

Biography and Criticism: Among the many biographical and critical 
studies the following may be specially mentioned: Christopher Words- 
worth, Memoirs of William Wordsworth, 2 vol. (1851; the "official" 
Victorian biography) ; F. W. H. Myers, Wordsworth (“English Men of 
Letters Series," 1881) ; Matthew Arnold, preface to his volume of selec- 
tions (1879), reprinted in Essays in Criticism, 2nd series (1888); E. 
Legouis, La Jeunesse de Wordsworth, 1770-1798 (1896; Eng. trans., 
The Early Life of William Wordsworth, 1897) ; W. A. Raleigh, Words- 
worth (1903) ; G. M. Harper, William Wordsworth, His Life, Works 
and Influence, 2 vol. (1916; rev. ed. 1929) ; A. Beatty, William Words- 
worth, His Doctrine and Art in Their Historical Relations (1922; rev. 
ed, 1927); H. W. Garrod, Wordsworth, lectures and essays (1923; 
enlarged 1927) ; C. H. Herford, Wordsworth (1930) ; H. Read, Words- 
worth (“Clark Lectures,” 1929; publ. 1930; new ed. 1949) ; E. C. Batho, 
The Later Wordsworth (1933); R. D. Hewens, The Mind of a Poet 
(1941); G. W. Meyer, Wordsworth's Formative Years (1943) ; H. 
Darbishire, The Poet Wordsworth (“Clark Lectures,” 1949; publ. 
1950); A. F, Potts, Wordsworth’s Prelude: a Study of Its Literary Form 
(1953) ; J. Jones, The Egotistical Sublime: a History of Wordsworth's 
Imagination (1954) ; F. W. Bateson, Wordsworth: a Re-interpretation 
(1954; rev. ed. 1956) ; B. R: Schneider, Wordsworth’s Cambridge Edu- 
cation (1957); Mary Moorman, William Wordsworth: a Biography, 
vol, i, The Early Years, 1770-1803 (1957), vol. ii, The Later Years 
(1965) ; G. H. Hartman, Wordsworth’s Poetry, 1787-1814 qu. : 

. Wy. 
y WORKINGTON, a seaport and municipal borough in Cum- 

Tand, Eng, 34 mi. (55 km.) SW of Carlisle by road. Pop. 
(lost) 29,552. It is at the mouth of the River Derwent where 
the Prince of Wales dock (4.4 ac. [1.8 ha.]) was opened in 1927. 

oal is mined and there are engineering, cloth, carpet, and clothing 
Works, Tron ore is imported and steel is made. The town was in- 
Corporated in 1888 and is in the Workington parliamentary divi- 
Em Workington Hall, the seat of the Curwens since the 13th 
entury, was given to the town in 1946 for a civic centre. . 
,WORKMEN'S COMPENSATION refers to legislation 
es upon employers some part of the cost of employment in- 
: mes and occupational disease that may be experienced by their 
scployees, This type of legislation is based upon a doctrine of 
wd liability, or liability without fault, which departs from the 
pipe of tort law that the injured party receives no damages 
m ess it can be shown that someone else maliciously or negligently 

"Sed the damage, Under a system of workmen’s compensation 
ins of accidents that occur in the course of employment are 
plo y the employer unless it can be shown that the injured em- 
NU. caused the accidents by their own gross negligence. : The 
ji ionale for this “social fault doctrine” is that, under conditions 
een industrial employment, employers are in the best posi- 
ER to prevent accidents and disease and therefore should be given 

Bem incentive to'take preventive action. Further, it is ar- 

» it is appropriate to consider the cost of such action to be a 
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legitimate cost of business and a basis for setting the price of 
the product high enough to “pay for the blood of the worker.” 
Workmen's compensation laws are designed to avoid lengthy and 
costly lawsuits over liability for accidents and to provide an as- 
sured and speedy remedy to the injured worker. The employer 
is required, under most laws, to insure his risk with either a pri- 
vate insurance company or with a state fund. 

Under the common law as it developed in Great Britain, it was 
very difficult for an injured employee to collect damages from his 
employer. He had first to prove that the employer had failed in 
his duty to provide a safe place of work with safe tools and com- 
petent fellow workers. Beyond that, the employee had to over- 
come three defenses of the employer known as “assumption of 
risk,” “contributory negligence,” and “the fellow-servant rule.” 
To recover damages the employee had to show that the accident 
did not arise out of a commonly known and accepted risk of the 
employment, that the injured employee had not contributed to the 
accident by his own negligence, and that the accident was not 
caused by the negligence of a third party in the same employ. 

Widespread dissatisfaction with the common law grew out of its 
application to modern industrial employment. Recovery of dam- 
ages was not only doubtful in most cases on legal grounds but the 
procedures were slow and costly. Occasional large claims worked 
a hardship upon employers and numerous legal contests between 
employers and employees contributed to bad morale in the work 
situation. In the latter part of the 19th century in Great Britain 
and the United States there was a movement to modify, by court 
decisions and by employer liability statutes, the common law de- 
fenses of the employer and to specify, through safety codes, the 
employer’s particular duties to provide safe work conditions. The 
logical outcome of this movement would have been to remove en- 
tirely the three employer defenses and make possible recovery 
of damages in all cases where the employer failed in his duty. 

However, the rival system of workmen’s compensation gradually 
came into greater favour and generally displaced the system of 
employer liability, The earliest such legislation was adopted in 
Germany in 1883-84, followed by Austria in 1887, and Great Brit- 
ain in 1897. In the United States numerous state workmen’s 
compensation acts were passed in the years 1902 to 1917. 

By the middle of the 20th century most countries had some kind 
of workmen’s compensation or employment injuries legislation, 
and in many countries this was the first type of social insurance 
legislation to be enacted. Such programs commonly call for cash 
benefits to compensate for loss of earnings and also for medical 
care benefits. In some systems the employer is required to insure; 
in others he is under obligation to provide the benefits specified by 
law but insurance is voluntary. In some countries insurance is ar- 
ranged by private insurance companies or employers’ mutual asso- 
ciations and in some by either voluntary or compulsory public 
insurance agencies. By mid-20th century, employment injury 
benefits were financed exclusively by employers in more than three- 
quarters of the countries that were state members of the Interna- 
tional Labour Organization. In a small proportion of these coun- 
tries financing was by employer and employee contributions, and 
the remainder had a supplementary state contribution. 

Many of the early workmen’s compensation laws covered only 
disability resulting from accidents, but later some of them also 
provided for disability resulting from occupational diseases. Some 
laws have even extended the notion of employment injury to ac- 
cidents that occur on the way to and from work. 

Most programs distinguish between temporary incapacity and 
permanent incapacity and some between total and partial inca- 
pacity. Employment injury benefit is commonly provided without 
a qualifying period or means test. Unlike the practice in Great 
Britain, temporary benefit in other countries was usually related 
(subject to a maximum payment) to the previous earnings of the 
beneficiary or to the basic earnings of the category of workers to 
which he belonged. 


THE UNITED STATES 


In comparison with Europe, workmen’s compensation came late 
in the United States. It was preceded in most states by employer 
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liability statutes that modified the employer defenses as defined 
by common law. By 1910 practically every state had passed some 
sort of employer’s liability statute. But these laws merely miti- 
gated the harshness of the common law. Many applied only to 
railway accidents and none was adequate to assure provision for 
the disabled or the survivors of workers killed on the job. The 
essential basis of employers’ responsibility remained tort liability. 

The first acts to be based on the compensation principle of 
"liability without fault” were enacted by Maryland in 1902 and 
Montana in 1909; both were held unconstitutional. By this time, 
however, public opinion was aroused, as industrial injury rates 
reached a peak around 1907-10. Under the leadership of men 
such as Theodore Roosevelt, John R. Commons of Wisconsin, and 
John B. Andrews of the American Association for Labor Legisla- 
tion, three related and contemporaneous reform movements be- 
gan—workmen’s compensation, industrial safety, and industrial 
hygiene. 

In 32 states, 40 official commissions investigated and strongly 
condemned the existing legal situation and, with virtual unanimity, 
recommended adoption of laws based on “liability without fault.” 
An important setback, however, resulted from a 1911 New York 
Court of Appeals decision that invalidated the New York law of 
1910, the most comprehensive law passed up to that time. Never- 
theless, 30 compensation laws were enacted between 1910 and 1915, 
and in 1917 the question as to their constitutionality was settled 
.by the U.S. Supreme Court, which declared the state police power 
an adequate basis for all proposed types of compensation laws. 

The New York ruling, though reversed, left a heritage. Al- 
though seven states amended their constitutions to make certain 
that compensation laws would be approved by the courts, most 
laws were narrowed and restricted because of the decision. The 
resulting “elective” provisions, which gave both the worker and the 
employer the right to choose between the compensation system 
and the damage suit procedure, and limited coverage of industries, 
occupations and injuries persisted in curtailing the effectiveness 
of workmen's compensation. By 1920 all but six states had en- 
acted legislation, Slowly these six also joined the ranks and by 
1948 there were 54 compensation jurisdictions: the 48 states, 
Alaska, Hawaii, Puerto Rico, and three federal jurisdictions cov- 
ered by two laws, the Federal Employee's Compensation Act and 
the Longshoremen's and Harbor Workers’ Act. 

Despite its wide spread, workmen's compensation legislation 
never completely supplanted the common law and employer's lia- 
bility legislation as remedies for occupational injury. The latter, 
especially, continued to remain a significant factor. By the mid- 

1960s at least one fifth of all U.S. workers were still not covered, 
Prominent among the omissions were interstate railway workers 
and merchant seamen who felt that their experience under federal 
employers' liability legislation designed especially for them com- 
pared favourably with the state compensation systems, Other 
exclusions were caused by the exclusion of certain types of em- 
ployment (e.g., small firms), and some types of injuries, particu- 
larly occupational diseases. Only two states had failed to cover 
any occupational diseases, but only 26 included all. Following 
World War II, injury coverage was greatly broadened through 
judicial expansion of the concept of causal relationship of injury 
to employment and the meaning of such terms as “accidental 
injury.” 

Benefit Provisions.—There are three categories of compensa- 
tion benefits in the U.S.—cash, medical, and rehabilitation; they 
are designed to indemnify the injured worker or his dependents for 
loss of wages, medical and hospital expenses, loss of occupational 
capacity and skills, and if possible, to restore the latter, 

Cash benefits vary in accordance with four types of injuries: 
temporary total disability, permanent total disability, permanent 
partial disability, and death. The basic benefit formula in all 
types of cases is similar and may involve numerous factors such 
as (1) a specified maximum percentage of the worker’s normal 
wages; (2) a weekly dollar maximum and minimum; (3) a maxi- 

mum total dollar amount; (4) a maximum amount of time for 
which benefits may be paid; (5) variations according to depen- 
dents; (6) a waiting period; and (7) a formula by which normal 
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wages are computed. The first of these factors was Originally « 
sidered most important because the relation of benefits to E 
was a theoretical foundation stone of workmen's compensation 
the United States. By the mid-1960s, however, the specified n 
centage—usually 66$95—had been in practice reduced because af 
the other limitations, particularly the maximum dollar amounts 
The general result was an approximation of a. flat-sum system 
determined by the weekly maximums. Average benefits often did 
not replace more than a third of the wage loss, 

Medical benefits had been, in some degree, universally included 
and probably represented the most significant quantitative advance 
in the program, accounting for about one third of all benefit pay. 
ments, Qualitatively the results were less impressive, Medica) 
administration was under attack and was accused of not having be. 
come sufficiently oriented toward rehabilitation. 

Financing.—Compensation benefits in the United States are 
generally financed by employers, who must give assurance of their 
ability to meet such obligations, This may be done by insuring 
with a private carrier (the most common method), or witha 
state fund in the 19 jurisdictions that provide such a system, or 
by giving proof of ability to carry one's own risk, called self. 
insurance. A few states have monopolistic or exclusive state funds 
and private carriers are not permitted to write insurance, 

The annual cost of workmen's compensation to employers by 
the mid-1960s had increased to about $2,000,000,000, As a per 
centage of payroll, net costs had remained fairly constant—about 
1% since the mid-1930s, declining during the 1940s, and rising 
again in the early 1950s. This national average concealed great 
variations among states, among industries, and among individual 
employers, rising from negligible proportions to 30% or more in 
the case of extra-hazardous industries in some states. Overhead 
costs—insurance, legal fees, and administration—were consuming 
about half the total costs. Insurance remained the major factor 

Administration.—One aspect of the reforms sought by pro: 
ponents of workmen’s compensation was the substitution of com 
mission for court administration, Because there was a fixation 
of liability upon the employer and because only a limited number 
of factual issues (including whether or not the accident occurred 
in the course of employment and to what extent the worker w 
disabled) it was felt that a non-judicial proceeding conducted by 
experts would produce more socially desirable results than wo 
a court proceeding. The commission form of regulation, how 
ever, was not introduced in all states and had been little devel 
in others. In most states there has been an increasing numbet s 
court cases, with greater participation of lawyers and conseque? 
rise in costs of litigation, Some state commissions have | 
inadequately financed and some have been criticized for avoit 
positive role in regulating insurance companies and carrying 0 
campaigns to reduce the hazards of work. In one state, Newa 
the administration of workmen’s compensation has been a 
linked with a program of non-occupational temporary disab! 
insurance, be 

Basic Issues.—After 50 years of experience, workman's à 
pensation in the 1950s and 1960s was being challenged on fe 
fronts. Controversy turned on the question as to whether 1 m 
meeting its stated objectives and, more profoundly, yum 
original objectives were adequate for contemporary COM 
One line of criticism pointed to a generally low level on wd 
and to lack of uniformity among the states. Some critics P 
that the federal government should establish minimum se 
for the states after the manner of the unemployment a the 
tion system. Another line of criticism was directed du the 
Possibility of bringing about a more vigorous combination E 
several programs of accident prevention, industrial by sie itt 
pensation for wage loss, and physical rehabilitation and re Pd 
Increasingly, the issue had arisen as to whether it i$ pua 
to separate occupationa] and non-occupational did Dx) 
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The National Insurance (Industrial Injuries) 9 
The Workmen's Compensation acts mentioned above We 


chent” 
reing 


É al repealed as of July 5, 1948, when the National Insurance 

e came into operation (see Soctat Security), The new 
scheme had its origins in the Beveridge Committee, appointed in 
1941 to survey existing national schemes of social insurance and 
allied services, including workmen's compensation. Sir William 

Lord) Beveridge (g.v.), in his report in 1942, followed the 
practice already operating in many countries abroad and advised 
the abolition of the separate scheme of workmen’s compensation. 
In 1944 the government published two White Papers on social in- 
qurance. Part I dealt with social insurance generally (except for 
industrial injuries), and part II with social insurance for a new 
sheme of industrial injury benefit. Part I was embodied in the 
National Insurance Act, 1946, and part IT in the National Insur- 
ance (Industrial Injuries) Act, 1946. Similar provisions were 
enacted by the legislatures of Northern Ireland and the Isle of 


"The Industrial Injuries Act was (like the National Insurance 
Act) implemented by many regulations, Amending acts were also 
passed, and this formidable collection of enactments and regula- 
tions interlinked with the National Insurance acts and other social 
legislation, including the provisions of family allowances, gradu- 
ated pensions (introduced in 1959), redundancy payments (intro- 
duced in 1965), and a National Health service. Nevertheless, on 
the whole, the Industrial Injuries scheme worked smoothly and 
efiiciently, and was a great improvement on the system it replaced. 
A consolidating act was passed in 1965. 

Comparison With Workmen’s Compensation.—A claim for 
workmen’s compensation was an alternative to the recovery of 
damages in an action against the employer for negligence. It is 
true that in most cases, quite apart from the defense of “contribu- 
tory negligence,” which obtained until 1945, the workman was 
barred from a common law action by the doctrine of “common 
employment,” which deprived the plaintiff of his right to damages 
when his injury resulted from the negligence of a fellow workman 
(this defense was abolished in 1948). But even if he could sur- 
mount this difficulty by bringing his case within the narrow con- 
fines of the Employers’ Liability Act, 1880 (which excluded the 
tommon employment" rule in certain instances), or proving the 
lick of a safe system of working (a personal obligation of the em- 

y ), he was still faced with a practical necessity of making a 
choice between common law and workmen’s compensation; in par- 
ticular, any step which could be construed as an election to accept 
tompensation precluded him from bringing an action in tort. The 

ty to provide compensation was the personal liability of the 
employer, and would often be vigorously contested by the insur- 
inte company acting on his behalf. The amount of compensation 
Was calculated with reference to the workman’s previous earnings, 
pe Award and assessment were usually made by a judge of the 
oy Court (England) or Sheriff Court (Scotland) acting as 
mbitrator, with appeals reaching to the House of Lords. The 
Matter of costs, which normally fell on the unsuccessful party, 
fuot no small importance. The legislation in regard to Work- 
(n Compensation was embodied in the above-mentioned act of 
in 0; in Workmen's Compensation Acts of 1897, 1900, and 1906; 

n amending act of 1923; and in a consolidating act of 1925. 
Wu these features of workmen's compensation had virtually 
; ection in the Industrial Injuries scheme. A claim to bene- 

Under the Industrial Injuries Act was not by way of alternative 

Claimant’s common law rights, although the Law Reform 
“sonal Injuries) Act, 1948, provided that in an action for per- 
injuries there must, in assessing the damages, be taken into 
ni. one half of the value of the plaintiff's rights in respect of 
trial injury or disablement benefit for the five years beginning 

the cause of action accrued. The obligation to provide com- 
En or benefit was removed from the individual employer to 

‘ate, and benefits payable under the Industrial Injuries scheme 
ed at flat rates without reference to pre-accident earnings, 
s the case of Special Hardship Allowance (see below). Need- 
aims Say, no question of costs arose on the determination of 


E Should also be mentioned that, under workmen’s compensation 
» Compensation was disallowed on proof that the injury was 
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attributable to the serious and wilful misconduct of the workman, 
unless the injury resulted in death or permanent disablement. 
This rule found no place in the Industrial Injuries legislation. 

The Insured Person.—Provision for the different kinds of 
benefit in respect of industrial injuries and disablement was made 
within the framework of the National Insurance scheme, which 
provided various other types of social security benefits. The Na- 
tional Insurance (Industrial Injuries) Act 1965, replacing the origi- 
nal act of 1946 and subsequent legislation, provided that all per- 
sons employed in insurable employment should be insured against 
personal injury or disablement resulting from industrial accidents 
or diseases. Married women were insurable if they were employed 
persons, even though they had contracted out of the main Na- 
tional Insurance scheme. Almost all employments were deemed 
insurable, though certain were excepted, e.g., employment of a 
casual nature or in the service of husband or wife. The scheme 
did not, however, apply to members of the armed services, nor to 
employment outside Great Britain except in the case of persons 
employed in British ships or aircraft, or those covered (for a lim- 
ited period) by reciprocal arrangements made with the countries 
in which they worked for a United Kingdom employer. Recipro- 
cal agreements were reached with Belgium, Denmark, Finland, 
France, the German Federal Republic, the Irish Republic, the Isle 
of Man, Israel, Italy, Jersey, Luxembourg, Malta, the Netherlands, 
Northern Ireland, Norway, Sweden, Switzerland, Turkey, and 
Yugoslavia. 

Industrial injury benefit was financed from an Industrial In- 
juries Fund maintained, together with contributions from the Ex- 
chequer, by weekly contributions from employers and insured per- 
sons, There were lower rates for juveniles. These contributions, 
payable together with contributions due under the National Insur- 
ance scheme and, since 1957, contributions to the National Health 
Service, were generally paid (by affixing stamps of appropriate 
value to the insurance card) by the employer as the person liable 
in the first instance. 

The Risks Insured Against.—Since benefit for industrial ac- 
cidents was made payable only where the insured person suffered 
“personal injury caused by accident arising out of and in the 
course of the employment,” the Industrial Injuries scheme adopted 
the formula contained in the Workmen’s Compensation acts. The 
decision to incorporate this notorious phrase in the Industrial In- 
juries Act was indeed encouraged by the plethora of decisions 
as to its meaning, for the framers of the new legislation took the 
view that the words had been the subject of so much judicial 
interpretation that their meaning had become reasonably clear, 
and that therefore the known devil was to be preferred to the un- 
known. But although, so far as the merits of the case went, the 
necessity for the insured person to prove his claim on the balance 
of probabilities put him in a position basically similar to that of 
the “workman,” the Industrial Injuries Act provided modifications 
favourable to the claimant, and in so doing also clarified points 
which had been sources of doubt under the former law. By the 
National Insurance (Industrial Injuries) Act, 1965, an accident 
was deemed to have arisen “out of and in the course of employ- 
ment” if, subject to certain provisions, it occurred while the in- 
sured person was acting in breach of his employer's regulations but 
if the act was done for the purposes of the employer's business 
(section 7), or the accident happened while the insured person was 
traveling in his employer's transport (section 8), or happened 
while the worker was meeting an emergency (section 9), or was 
caused by other persons’ misconduct (section 10). By section 
6, any accident arising in the course of employment was to be 
deemed, in the absence of evidence to the contrary, also to have 
arisen out of that employment. But although these provisions re- 
solved many difficulties (despite section 6 being restrictively inter- 
preted), borderline cases still frequently appeared. 

Industrial Diseases.—The Industrial Injuries legislation ex- 
tended to the insured person insurance against prescribed diseases 
or personal injuries not caused by accident but being due to the 
nature of that employment and developed on or after July 5, 1948. 
The diseases and injuries were prescribed by regulations, and their 
incidence was, unless the contrary were proved, presumed to be 
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due to the nature of the insurable employment if that employment 
was in any occupation prescribed in relation to the disease or in- 
jury; e.g., handling lead in the case of lead poisoning. RU was 
provided, broadly speaking, that claims and questions arising 1n 
respect of such diseases and injuries should be determined in the 
same way as other claims and questions under the Industrial In- 
juries Act, subject to special provisions for the reference to medi- 
cal boards of questions of diagnosis and recrudescence. i 

Administration.—The minister of pensions and national in- 
surance was made responsible to Parliament for the general admin- 
istration of the scheme. The determination of the ordinary case 
at first instance was made the responsibility of the "insurance 
officer," who, though a civil servant, was regarded as a "statutory 
authority" and independent of the ministry. From his decision 
appeal (without leave) lay to two other statutory authorities, viz., 
to a local appeal tribunal (consisting of an employers' representa- 
tive, an insured persons' representative, and a legally qualified 
chairman appointed by the lord chancellor) and ultimately to an 
Industrial Injuries commissioner, of high legal qualifications, ap- 
pointed by the crown. 

Benefits.—During incapacity for work a (temporary) injury 
benefit was payable. Normally, receipt of injury benefit excluded 
the payment of other benefits under the main National Insurance 
scheme, though not under the Family Allowances scheme. The 
"injury benefit period" usually lasted 26 weeks. Disablement 
benefit became payable as soon as injury benefit ended if the in- 
sured person still suffered disablement as a result of the accident 
or disease, As from 1953, disablement benefit was paid on a 
loss of physical or mental faculty assessed at 1% or more. The 
rate of disablement benefit varied, according to the degree of dis- 
ability, up to 135s. weekly for 100% disablement. If an unem- 
ployability supplement (of 80s.) was payable because of perma- 
nent incapacity for work, dependents’ allowances were also payable, 
In addition, a constant attendance allowance (normally 555.) was 
payable on an assessment of 100% disability. The insured person 
was entitled to a special hardship allowance up to 54s. (subject to a 
maximum of 135s. with disablement pension) if as a result of 
the accident or disease the insured person was incapable of fol- 
lowing his regular occupation (or employment of an equivalent 
standard) or was permanently incapable of following such employ- 
ment. If the disablement was assessed at less than 20%, the 
benefit was a gratuity usually paid as a lump sum (maximum £450). 
Receipt of disablement benefit did not affect rights to other Na- 
tional Insurance benefits. 

Death benefit took the form of a widow's pension payable for 
the first 13 weeks at the rate of 112s. 6d., and thereafter at 90s. 
or 20s. according to the circumstances. Other dependent rela- 
tives (including widowers) were entitled to pensions of amounts 
varying with the circumstances or, where a pension was paid to 
another relative, a gratuity up to £104. (J. C. Va.) 


SYSTEMS IN OTHER COUNTRIES 


Several European countries (Belgium, Denmark, Finland, 
France, Ireland, Italy, the Netherlands, and Sweden), early in the 
20th century, adopted laws making the employer personally liable 
to pay compensation, though, to eliminate the risk of his insol- 
vency, insurance was, in one country after another, made com- 
pulsory. Germany in 1884 coordinated employment injury insur- 
ance with sickness insurance. Under this type of organization, 
widely imitated, especially since 1945, sickness insurance lends its 
local machinery to provide benefits in case of temporary incapacity, 
and to collect contributions; the coordination is very close in 
Austria, Bolivia, India, Greece, Poland, and Turkey. Employment 
injury insurance, however, has not yet been entirely absorbed by 
the general system of sickness, invalidity, and survivors’ insurance, 
which handles perhaps ten times as many cases and so cannot afford 
such high pensions and other benefit refinements. 

The scope of employment injury laws, originally limited to 
persons in forms of employment recognized as hazardous, has, 
as the result of associating the right to compensation with the 
existence of a contract of service, been gradually extended to cleri- 
cal employment, which is safer than being at home or on the street. 
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Nevertheless, the large exception of agricultural employees n. 
mains in some underdeveloped countries (¢.g., ex-British colonie; 
Canada, most of the United States, and the U.S.S.R, (collective 
farmers). Other classes of exception are employees in Very smal] 
undertakings and domestic servants. The exclusion of employees 
with middle-class salaries persists in parts of the former British 
Empire. In a few countries, working employers are enabled to 
insure themselves as well as their employees. 

The notion of employment injury was at first confined to jp. 
juries of accidental origin, but during the 20th century it was 
extended to include occupational diseases in increasing Dumber, 
To entitle the worker to benefit, the accident must occur during 
the employment, and many laws also require that the accident 
should have been caused by the employment in some way; by 
the trend seems to be toward accepting the former condition a 
sufficient, Following the German law of 1926, some 30 countries 
have included accidents occurring on the way to and from work, 
Injuries due to the employee's wilful misconduct are generally ex 
cluded. Occupational diseases are covered to some extent by vir 
tually all national laws. Here the device of a two-column sched- 
ule, first used in the British Workmen's Compensation Act of 190, 
has been widely adopted. Opposite each disease appears the type 
of employment that is presumed to cause it; such diseases include 
those caused by chemical agents, infections, and even excessive 
muscular activity. The presence of a parallel system of sicknes 
insurance has diminished the urgency of covering all possible casts 
of disease resulting from work. 

Four classes of benefits are provided by compulsory insuran 
against employment injury, and, except for certain diseases, à 
right to them is acquired without any qualifying period of previ- 
ous employment. First is medical benefit, which includes all neus 
sary treatment and the supply of artificial limbs. If its duration 
is limited, the maximum is likely to be one year. Second is temp: 
rary incapacity benefit, which lasts as long as the medical beneit 
except that a waiting period of a few days is frequently prescribed, 
Its rate varies in different countries from 50% of the employes 
wage (e.g, in ex-British colonies and protectorates, and a {tv 
Latin American countries) to 100% (in the U.S.S.R., Yugoslavit; 
Argentina, Brazil, Colombia, and Mexico), with a maximum, à 
often a minimum, limit (664% and 75% are the commonest rates), 
Third is permanent incapacity benefit which, unless the degree t 
very small, when a lump sum is paid, takes the form of Am 
sion, If the incapacity is total, the pension is usually me 
the temporary incapacity benefit, If the incapacity is partial, j 
pension is proportionately smaller, In some 60 countries à? À 
ditional pension is granted if the victim needs constant ane 
In cases of death the pensions are distributed to the widow 
invalid widower) and minor children, and, if the maximum A 
has not then been attained, other dependents may receive 9 
pensions. The maximum is the same as for total incapacity, 

a growing number of industrialized countries (Austria, i 
Germany, Ireland, Israel, the Netherlands, and Switzerland] 
fourth type of benefit is provided—systematic arrangemen 
retraining seriously injured persons, and employers may ^ 
required to provide employment to such persons. 
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[ 
by employers' contributions exclusively, and, vi 
these systems the contribution is proportional to the ns agel 
sented by the class of activity in which the employer } 
Usually the insurance institution adapts the contribution to gt 
cident experience of the undertaking individually or t° any d 
cial preventive measures it may have taken. On the a id 
mainly for simplicity, but partly perhaps in order t9 en {ot 
basic, but dangerous, industries, a uniform contribution 5 dpt 
all classes of activity has been established in Austria, seve 
ple’s democracies, and many underdeveloped countries. , "mid 
Social insurance against employment injury, aS au er W 
risks, is in most countries administered by institutions © + g 
joint management of employers and employees, and Ofte 5 ig 
ernment representatives as well; in Eastern Europe: pist“ 
the administration is entrusted to the trade unions. ^. 
are settled by arbitral organs without resort to the COU" 


See also INDUSTRIAL ACCIDENTS; and references under *Work- 
 pen's Compensation" in the Index. (M. R. Sr.) 

Bisuocnapny.—Uited States: Arthur Larson, The Law of Work- 
men’s Compensation (with supplement, 1953) ; H, M. and A. R. Somers, 

orkmen's Compensation: Prevention, Insurance, and Rehabilitation 
af Occupational Disability (1954). 

Compendiums of state legislation are published by the U.S. Bureau 
of Labor Standards, State Workmen’s Compensation Laws; and by the 
US. Chamber of Commerce, Analysis of Workmen’s Compensation 
ows, The latter includes the Canadian provinces. Financial data 
“appear each December in the Social Security Administration’s Social 
Security Bulletin. Annual proceedings of the International Association 
of Industrial Accident Boards and Commissions, published by U.S. 
Bureau of Labor Standards, provide general information of adminis- 


trative problems. . 
United Kingdom: National Insurance and National Insurance (In- 


dustrial Injuries) Acts, 1946-65, and regulations made thereunder; 
Commissioner's Decisions Under the National Insurance (Industrial 
Injuries) Act; HMSO (1948 et seq.) ; Sir William Beveridge, Report 
on Social Insurance and Allied Services, HMSO, Cmd. 6404 (1942). 

Other Countries: U.S, Department of Health, Education and Wel- 
fare, Social Security Administration, Social Security Programs Through- 
out the World (1964) ; International Labour Office, Social Security: a 
Workers’ Education Manual (1958); Bulletins of the International 
Social Security Association, Geneva. 

WORKSOP, a municipal borough in the Bassetlaw parliamen- 
tary division of Nottinghamshire, Eng., on the Chesterfield Canal, 
11$ mi. (444 km.) N of Nottingham by road. Pop. (1961) 34,311. 
The borough contains 3,784 ac. of Sherwood Forest, belonging to 
the National Trust, The south door of the priory church possesses 
12th- or 13th-century iron scrollwork, the oldest in England. In 
1296 a royal charter was granted for the holding of a market 
and fair. Worksop was incorporated in 1931. Coal mining has 
been the chief industry since 1859 and other industries include 
timber, glass, quarrying, and the manufacture of bricks, nylon, and 
hosiery. Worksop College was founded in 1890. 


WORLD COUNCIL OF CHURCHES, THE, was con- 
stituted in 1948 as “a fellowship of Churches which accept Jesus 
Christ our Lord as God and Saviour.” It consists of nearly 200 
churches in all parts of the world, not including the Roman Catho- 
lic Church, the Southern Baptists in the U.S., and some other large 
evangelical bodies, 

The controlling body of the World Council of Churches is the 
assembly, which meets at intervals of roughly five years (Amster- 
) dam, Neth., 1948; Evanston, Ill., 1954; New Delhi, India, 1961). 
This appoints a central committee of 90 members and an executive 
Committee of 12 members, as far as possible to represent all inter- 
Sts and to carry on the work of the council between assemblies. 
"ee are six presidents. The headquarters of. the council in 
f neva has a large staff under a general secretary. There are three 
Main divisions of work: church relations; ecumenical study and 

Promotion; and interchurch aid and service to refugees. Under 
these are a number of groups and commissions, such as: faith and 
order, the commission on the life and work of the laity in the 
. lurch, and that on the cooperation of men and women in church 
dé Society. At the Chateau de Bossey, the ecumenical institute 
_ Mi, from Geneva, Switz., study conferences are in progress dur- 
| Mg most of the year. 
] 


, “ne World Council is not a church, nor does it issue orders or 
m gon to the churches. It works for the unity and renewal 
the church and offers the churches an instrument by means of 
h they may talk together, pray together and work together in 
| Spirit of tolerance and mutual understanding. In 1961 the 
_ Norld Council of Churches was united with the other great ecu- 
| pial body, the International Missionary council. See also 
lama Movement. b 
OGRAPHY —R. . C. Neill (eds.), A History of the 
| domenica MARE 2577248 (1984); DS Visser "t Hooft, The 
E Por of the Church (1956); The World Council of Churches, The 
(i948. ies Years, 1938-1948 (1948), and The oes i e i 
»NORLD GOVERNMENT MOVEMENTS. Various 
Posals to replace the system of sovereign nations with a world 
193 "Ument arose out of the collapse of international order in 
9 and the advent of the atomic age in r945. In contrast to 
*r plans for a universal government and attempts at world 
Ite, these proposals, known collectively as the “world govern- 
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ment movement,” had three distinctive features: (1) they re- 
ceived a degree of popular support and some consideration at the 
governmental level; (2) they were based upon the idea of a vol- 
untary surrender or limitation of national sovereignty; and (3) 
they reflected a sense of urgency, maintaining that the social, eco- 
nomic and technological interdependence of the modern world had 
made the nation-state system obsolete, and that the prospects of 
nuclear warfare left mankind with catastrophe as the only alterna- 
tive to the achievement of a common government. The United 
Nations was criticized, especially in its earlier years, on the ground 
that an association of sovereign states would be hopelessly inade- 
quate to deal with the problem of war and peace in contemporary 
society. 

Regional v. Universal Approach.—One of the proposals con- 
templated a federal union of the North Atlantic democracies as 
the nucleus of an eventual world government. On the eve of 
World War II, Clarence K. Streit had published Union Now 
(1939), expounding the view that a common federal government 
would greatly increase the strength of the democracies in relation 
to the dictatorships. Support for the idea continued after the 
war and in 1949 the Atlantic Union committee was organized un- 
der the leadership of Owen J. Roberts, formerly an associate jus- 
tice of the U.S. supreme court. This committee had as its main 
purpose the calling of a convention to explore the possibilities of 
federal union among the North Atlantic countries. 

Great emphasis was placed on freedom and democracy as the 
criterion for eligibility to membership. Unity to increase the 
power of the free democracies was the central purpose, and 
peace was to be achieved by strengthening the area of freedom. 
The functions and powers assigned to the federal union would be 
important ones, including a common citizenship and defense force, 
a customs-free economy and a common currency. The political 
and economic success of such a union was expected to attract ad- 
ditional members, thus bringing about a gradual expansion into 
a federal government of the entire world. 

A different approach was that of the United World Federalists, 
who insisted that substantial universality of membership was an 
essential requirement from the beginning. This organization, 
formed in the United States after World War II, faced the dilemma 
of believing that world peace could be assured only within the 
jurisdiction of a common government, but that nations were not 
ready for a surrender of broad powers. The solution offered was 
the establishment of a world government that would be able to 
prevent war, but also would be so limited in functions and powers 
that interference in the domestic affairs of member nations would 
be precluded. Support for similar ideas in other countries was re- 
flected in the World Movement for World Federal Government, 
organized at a conference held in Luxembourg in 1946. This group 
reached its peak membership of about 67,000 by 1949; of the total, 
almost two-thirds were in the United States and a majority of the 
remainder in Great Britain. 

Proposed Powers.—The extent of the powers to be delegated 
was a central issue for advocates of a federal world government. 
Varying answers to this question were given by different groups, 
and the so-called maximalist-minimalist controversy resulted. The 
United World Federalists stressed both adequacy and limitation, 
but always in general terms. Another approach was to develop a 
detailed plan, which would specify exactly the limited powers to 
be transferred to a federal world government. The Citizens Com- 
mittee for United Nations Reform, organized in 1946 by Ely 
Culbertson on the basis of an earlier and more ambitious plan, 
proposed to eliminate the veto in the UN Security council, provide 
for international control of armaments on the basis of an enforce- 
able quota system and establish an effective international police 
force. Another plan, worked out in considerable detail by Gren- 
ville Clark and Louis Sohn, was strictly limited to the enforce- 
ment of complete and universal disarmament. The New Com- 
monwealth plan in Great Britain advocated an equity tribunal to 
settle disputes and a police force to uphold international law and 
order. 

The necessity of granting maximal powers to a. world govern- 
ment was urged by the Committee to Frame a World Constitution, 
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established at The University of Chicago in 1945. The committee 
assembled a research staff, exchanged ideas through memoranda 
and periodic meetings, and published its proposals in the form of 
a preliminary draft of a world constitution. The purpose of the 
draft was to serve as a basis for discussion, to focus attention on 
what a world government might look like and to help in the process 
of education toward a world community. The assumptions were 
that war must and can be outlawed, that world government is the 
only alternative to world destruction and is possible because it is 
necessary, and that world government must be based upon a uni- 
versal community of justice. The proposal called for a world 
government with broad and extensive powers, a system of regional 
representation and a unique and complex structure. It would 
grant to the world authorities all the functions and powers needed 
to maintain peace and justice and to manage major segments of 
the world economy. In 1965 the proposed constitution was re- 
published by the Center for the Study of Democratic Institutions, 
Santa Barbara, Calif. 

Another approach to solving the dilemma of broad versus lim- 
ited powers was that of the British Parliamentary Group for 
World Government. In 1952 the group suggested alternative 
plans, one designed for early establishment of a world government 
and the other for strengthening the UN as an interim step. 

A different type of world government proposal was that based 
on the concept of functionalism. The essential idea was that peo- 
ple working together on a common task can develop the appropri- 
ate methods and machinery as the need arises. Co-operation in 
dealing with problems of mutual concern was expected to produce 
better results than attempts to agree in advance on a plan of 
government. Some advocates of functionalism did, however, 
combine that principle with endorsement of movements to set up 
a world government structure. Other functionalists saw great 
possibilities in the gains which might result from expanded social 
and economic co-operation through the UN. 

Post-Korean Developments.—The high tide of public and 
political interest in the world government movement was reached 
between 1948 and 1950. After the outbreak in 1950 of the Korean 
war and the Chinese Communist intervention, it was obvious that 
the mutual confidence required for world-wide participation in a 
common government did not exist. At the same time, the nations 
of the North Atlantic area continued to rely on an association of 
sovereign states, instead of forming a federal union among them- 
selves. Most proponents of world federalism began to talk in 
terms of supporting and strengthening the United Nations as the 
best immediate hope. The Atlantic Union committee, for its 
part, placed emphasis upon co-operation through the North At- 
lantic Treaty organization (NATO) (q.v.) and other interim 
measures to increase unity among the North Atlantic democracies. 
Thus, proposals for the immediate establishment of a suprana- 
tional federation were largely replaced by an effort to bring about 
conditions which might eventually permit the achievement of 
world government. It is true that a few countries made constitu- 
tional provision for a reciprocal modification of sovereignty and 
that some governmental proposals, notably in the case of atomic 
energy, applied the supranational principle to a limited functional 
area. Nevertheless, the pattern of world political organization 
remained on the basis of the voluntary association of sovereign 
states. 

See FEDERAL GOVERNMENT; GOVERNMENT; LEAGUE oF Na- 
TIONS; PAN-EUROPEAN MOVEMENT; UNITED NATIONS. 

BisLioGRAPHY.—Alan de Rusett, Strengthening the Framework of 
Peace (1950) ; U.S. Senate, Committee on Foreign Relations, Revision 
of the United Nations Charter, Senate Rept. 2501 (1950); Francis O. 
Wilcox, and Carl M. Marcy, Proposals for Changes im the United 


Nations, pp. 57-81 (1955); Grenville Clark and L. B. Sohn, World 
Peace Through World Law (rev. ed. 1960). (W. N. Hy.) 


WORLD HEALTH ORGANIZATION (WHO), estab- 
lished in 1948, is a specialized agency of the United Nations de- 
signed to further international cooperation for improved health 
conditions. WHO inherited from the Health Organization of the 
former League of Nations, set up in 1923, and from the Interna- 
tional Office of Public Health at Paris, established 1909, various 
international duties relative to epidemic control, quarantine mea- 
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sures, and the standardization of drugs. Under its constituti; 
however, WHO is given a much broader mandate—to Promote h 
attainment of “the highest possible level of health” by all peo k: 
Health is defined positively as “a state of complete physical uc 
tal, and social well-being and not merely the absence of deed 
infirmity”; and good health is held to be fundamental to wd 
peace and security. 

Administration.—With administrative headquarters in Ge 
neva, Switz., WHO operates through three principal instrumen 
talities: the World Health Assembly, meeting annually as the 
general policy-making body; a small Executive Board of health 
specialists elected for three-year terms by the assembly, and hold. 
ing two sessions each year; and a Secretariat, which had in thy | 
1960s a staff of about 2,600 persons representing many difieren 
nationalities. The Secretariat is headed by a director general ap 
pointed for a five-year term by the assembly on nomination by 
the Executive Board. The first director general, Brock Chisholm, 
a Canadian psychiatrist, served until 1953; M. G. Candau of 
Brazil succeeded him and was reappointed for the second time in 
1963. 

Six regional offices were established—in Alexandria, United Arb 
Republic; Brazzaville, Republic of the Congo; Copenhagen; New 
Delhi; Manila; and Washington, D.C. Each regional office i 
supervised by a committee of representatives of member states in 
the region concerned. The Washington office also serves as tht 
headquarters of the Pan American Sanitary Bureau (founded in 
1902), which cooperates with WHO in the Western Hemisphere 

The membership of WHO consists of sovereign states and not 
self-governing territories, their number growing from 26 in IM 
to 120 in the following two decades. The organization is financed | 
primarily from annual contributions made by member gover 
ments on the basis of relative capacity to pay. The regular annul 
budget expanded in the first decade from $5,000,000 to more than 
$30,000,000, the largest contributor being the United States, whid 
provided approximately one third. In addition, after 1951 WHO 
was allocated substantial resources from the expanded technial 
assistance program of the UN. Grants for special purposes wet 
also made to WHO from time to time by private foundations anl 
individual governments. M. 

Functions.—The work of WHO embraces three fairly distin 
categories of activities: 

1. The provision of central clearing house and research i 
ices, As an example, information about the occurrence of lic 
lential disease anywhere in the world is broadcast over an D 
national radio network to national health authorities, al 
airports, and ships at sea. In 1952, 13 outdated intem 
sanitary agreements were replaced by a codified set of intern? i 
sanitary regulations designed to standardize quarantine p 
without interfering unnecessarily with trade and air trave 3 
national boundaries. These were subsequently accepte Mise 
of the world's governments. Another WHO regulation (pu a uti 
in 1951) requires national health administrations to adopt 
form system for reporting diseases and causes of deal 
facilitating the statistical study of world health trends. harmi 
related activity was the establishment of international P ulit 
ceutical standards for drugs, intended to encourage the por 
ture of drug products of uniform strength and quality. inated D) 
medical research is stimulated and the results dissemin 
means of numerous WHO technical publications and v Jead 
30 advisory panels drawn from over 1,000 of the worl ge Sj 
health specialists. The central WHO Secretariat also kee? dw 
ber countries informed of the latest developments 1" a th 
cines, cancer research, nutritional discoveries, control 0 
diction, and health hazards of nuclear radiation. jc diet 

2. Measures for the control of epidemic and enden y 
This category consists chiefly of mass campaigns p conte 
WHO against communicable diseases. These campaign’ Qu 
them conducted with the cooperation of the United NP rre 
dren's Fund (UNICEF), have been dramatically suc jog 
ducing the incidence of tuberculosis, malaria, and Vene sig 
in the more backward regions of the globe. ai 
launched a worldwide campaign for the complete er^ 
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. malaria. Considerable progress was also made by WHO in at- 
tacking such diseases as cholera, yellow fever, yaws, and trachoma. 
Among the techniques employed in these campaigns are nation- 
wide vaccination programs; instruction in the use of antibiotics 
and such insecticides as DDT; the improvement of laboratory 
and clinical facilities for early diagnosis and prevention; assistance 

in providing pure water supplies and sanitation systems; and 

health education f rural communities. In 1963 WHO estab- 
lished an Expert Advisory Panel on Air Pollution to study methods 
of measuring and analyzing atmospheric pollutants. 

3, Efforts to strengthen and expand the public health adminis- 
trations of member nations. As its program developed, WHO 
set as its most important task the strengthening of national and 
local health services, especially in Africa, Asia, and Latin America. 


In furthering this vital objective, a wide variety of devices are 
utilized. The organization provides technical advice to govern- 
ments on request in the preparation of long-term national health 
plans; sends out to the field international teams of experts to 
conduct surveys «nd demonstration projects; helps set up local 
health centres; oilers aid in the development of national train- 
ing institutions for medical and nursing personnel; makes avail- 
able teachers for on-the-spot short-course training experiments; 


and makes traveling fellowship awards to doctors, public health 
administrators, es, Sanitary inspectors, and laboratory tech- 
nicians, 

Participation in UN Technical Assistance Program.— 
WHO's types of assistance were materially expanded with sup- 
plementary funds from the United Nations Expanded Program of 
Technical Assistance (EPTA), a program initially stimulated by 
Pres, Harry S. Truman’s “point four" proposal of 1949. (See 
Foreicn Am Pocsaws.) EPTA resources were used primarily 
to recruit experts from the more advanced countries for assign- 
ments of a few months up to two years in economically under- 
developed areas of the globe. By 1957 over 400 such experts (in 
addition to several hundred members of WHO's permanent staff) 


had served on fic! missions. During 1958, a typical year, WHO 
Was involved in 700 health projects distributed among 112 coun- 
tries and territories over the globe. To a limited extent EPTA 

` funds were also drawn upon for supplies, drugs and apparatus re- 
quired for training and demonstration undertakings. 


Compared with the staggeringly vast needs of the world’s peo- 
ples for more and better-trained doctors, nurses, and medical sci- 
tntists, for more adequate public health services of all kinds, and 
for additional medical schools, hospitals, and clinics, WHO's finan- 
cial and staff resources were decidedly limited. Yet it served as 
an increasingly important instrument, at the international level, 
in mankind’s perennial battle against disease, squalor, infant mor- 
tality, and ignorance of the elements of better health. 

Pa also references under *World Health Organization" in the 
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Berkoy, Th DUE Conciliation, no. 491 m p 1 nobet 
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WORLD WAR I, a war fought from 1914 to 1918 between 

is Calitions—the Central Powers, led by Germany and Austria- 
Uhited © and the Allies, led by France and Great Britain, the 
races pp- tes associating with the latter in 1917-18. This article 
and iq € main strategic currents of the war and the conditions 
folk leas that influenced them. It is organized according to the 
Swing outline: 

l Introduction (5. 686) 
1, Armed Forces 
2. Economic Forces 
3. Psychological Forces 
I. th 4. Rival Plans 
e War on Land (2. 691) 


A. 


Clash in the West (5. 691) 

1. The Detonation 

- Invasion of Belgium 

. French Offensive in Lorraine 
. Northwest Frontier 

. Retreat to the Marne 

. German Breakdown 
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. Crisis of the Marne (5. 693) 


1. Abandoned Plan 
2. Allied Countermove 
3. Pursuit Fails 


. Second Crisis—Stalemate (p. 695) 


1. Centre of Gravity Shifts 

2. Belgian Operations 

3. A Strategic Key 

4. Second German Bid for Victory: Ypres 


. Russian Front (5.697) 


1. Invasion of East Prussia 
2. Galician Battles 
3. Beginning of Air Attacks 


. Events of 1915 (5. 698) 


. Deadlock on Land 

. Franco-British Plans 

. Dardanelles Expedition 

. Menace to Russia 

. Neuve Chapelle 

. Gas at Ypres 

. Dunajec Breakthrough and Vilna 

. Allied Offensive in the West 

. Italian Front, 1915 

. Conquest of Serbia, October 1915 
11. Salonika Expedition 

12. Mesopotamia Expedition to the Fall of Kut 
13. Home Front, 1915 
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. From Verdun to the Entry of the U.S. (p. 704) 


. Plans for 1916: Verdun 

. Brusilov's Offensive 

. The Somme 

. Conquest of Rumania 

. Capture of Baghdad 

. Advance on Palestine 
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U.S. Declaration of War 
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. Renaissance of Surprise at Cambrai 
. Collapse of Russia 
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. Air Offensive 
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I. INTRODUCTION 


The political and diplomatic history of the years preceding the 
war is included in the article Europe; only brief comments on 
that aspect of the war are given here. By 1914 a period of 50 
years had gone into making Europe inflammable, and a few days 
were enough to detonate it. To study the causes of the conflict 
on the German side we should have to trace the influence of 
Prussia on the creation of the Reich, the political conceptions of 
Bismarck, Germany’s philosophical tendencies, and its economic 
situation—a medley of factors that transmuted Germany’s nat- 
ural desire for commercial outlets, unhappily difficult to obtain, 
into a vision of world power, We should have to analyze that 
heterogeneous relic of the Middle Ages known as Austria-Hungary, 
appreciate its complex ethnic problems, the artificiality of its gov- 
erning institutions, the superficial ambitions that overlay a haunt- 
ing fear of internal disruption and that frantically sought to post- 
pone the inevitable end. 

On the other side we should have to examine the strange mixture 
of ambition and idealism that swayed Russian policy; we should 
have to understand the constant and justifiable fear of fresh ag- 
gression that France had suffered since 1870, and follow the 
regrowth of confidence that fortified it to resist further threats; 
finally, we should have to trace Britain’s gradual movement from 
a policy of isolation into membership of the European system and 
its slow awakening to the reality of German ambitions. Beside 
these fundamental causes, the international “incidents” that took 
place between 1899 and 1914 are but symptoms. 

1. Armed Forces.—World War I may be briefly epitomized 
as à progress from convention through chaos to cooperation. The 
nations entered upon the conflict with the conventional outlook 
and system of the 18th century merely modified by the events of 
the 19th century. Politically, they conceived of it as a struggle 
between rival coalitions based on the traditional system of diplo- 
matic alliances, and militarily as between professional armies— 
swollen, it is true, owing to the Continental system of conscrip- 
tion, yet essentially fought out by soldiers while the mass of the 
people watched, from seats in the amphitheatre, the efforts of 
their champions. The Germans alone had a glimpse of the truth 
but—one or two prophetic minds apart—the “Nation in Arms” 
theory evolved by them during the 19th century visualized the 
nation rather as a reservoir to pour its reinforcements into the 
army than as a mighty river in which are merged many tributary 
forces, of which the army is but one. Their concept was the 
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*Nation in Arms," hardly the "Nation at War." Even after 

z ; inf s the 
war this truth had still to be grasped in its entirety and its ful 
implications understood.  Progressively throughout the " 
1914-18 the warring nations enlisted the research of the Scien 
the inventive powers and technical skill of the engineer, the von 
labour of industry, and the pen of the propagandist, For | 
this fusion of many forces tended to create a chaotic Tei 
the old order had broken down, the new had not yet evolved, 
Only gradually did a working cooperation emerge, and it is à moot 
point whether even in the last phase, cooperation of forces had 
attained to the higher level of coordingtion 

The German Army of 1914 was born in the Napoleonic Wars, 
nursed in infancy by Gneisenau and Scharnhorst, and trained jy 
adolescence by the elder Moltke (1800 :nd Roon. It reached 
maturity in the Franco-German War (1870-71), where it emerged 
triumphantly from a test against the long-service army of France, 
Every physically able citizen was liable service, and the state 
took the number it desired, trained them to arms fora short pe- 
riod of full-time service, and then returned them to civilian life, 
The feature, as also the objective, of this system was the produc. 
tion of a huge reserve by which to expan: active army in war, 
A man served two or three years full-time ording to his branch 
of the service, followed by five or four year the regular reserves, 
He then went into the Landwehr for 12 years, and finally passed 
into the Landsturm from 39 till 45. ! r, an ersatz reserve 
was formed of those who were not called on for service with the 
colours. 

In this organization and the thorou 
the secret of the first great surprise of 
proved decisive. Instead of regarding th: 
of doubtful quality, fit only for an auxilia: 
the Germans during mobilization were able 
line army corps with a reserve corps—an 
fied by events, to use them in the openin 
upset the French calculations, as it dislocated their plan. k 

The Germans have been reproached for many miscalculations; 
less than justice has been done to the correctness of many af 
their intuitions, They alone realized what became an axiom~ 
that, given a highly trained cadre of leaders, a military machine 
can be rapidly manufactured from the levies of the led, like 
molten liquid poured into a mold. German mold was 4 
long-service body of officers and NCO'« o, in their standard 
of technical knowledge and skill, had no equal in the world. But 
if the machine was manufactured by training, it gained its solidity 
from another process. The psychological element plays an d | 
greater part in a “national” than in a professional army. Esprit 
corps is not enough; the stimulus of a great moral impulse toa 
is necessary, a deep-rooted belief in the policy for which citizens } 
are called on to fight. The leaders of Germany had worke : 
generations to inspire their people with a patriotic conviction 
the grandeur of their country's destiny. And if their oppone K 
went forth to battle in 1914 with as intense a belief in d 
country's cause, this flaming patriotism had not the time to m 
solidate such a disciplined combination as years of steady i 
had produced in Germany. The German people had an intime 
with and a pride in their army, notwithstanding its severity 0 
cipline, that was unknown elsewhere. hich, 

This unique instrument was handled by a general staff Td 
by rigour of selection and training, was unmatched for profeta 
knowledge and skill, if subject to the mental "grooves thal m 
acterize all professions. Executive skill is the fruit of prac 
and constant practice, or repetition, tends inevitably to 
originality and elasticity of mind. In a professional 
promotion by seniority is a rule difficult to avoid. The ^^ ae | 
it is true, tended toward a system of staff control, which T gr 
tice frequently left the real power in the hands of youth “i he 
eral staff officers. As war memoirs and documents n 
chiefs of staff of the various armies and corps often too 
tous decisions with hardly a pretense of consulting "m 
manders. But such a system had grave objections, 1% dorf 
happy combination as that of a Hindenburg and a Luden pees 
rarely found, and from this system came the grit in 
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i that not infrequently marred the otherwise well-oiled working of 
he German war machine. 

Tactically, the Germans began with two important material ad- 
yantages. They alone had gauged the potentialities of the heavy 
howitzer and had provided adequate numbers of this weapon. 
And if no army had fully realized that machine guns were “con- 

| qntrated essence oi fantry," nor fully developed this prepon- 
derant source of firepower, the Germans had studied it more than 
other armies, anc by their method of grouping the machine guns 
inder regimental control, instead of distributing them among bat- 
mions, were able to exploit its inherent battlefield-dominating 
wer sooner than other armies, Strategically, also, the Germans 
jad brought the and development of railway communica- 
tions toa higher pitch than any of their rivals. 

The Austro-Hungarian Army, if patterned on the German 
model, was a vastly inferior instrument. Not only had it a tra- 
(ition of defeat rather than of victory but its ethnic mixture 
prevented the moral homogeneity that distinguished its ally. 
This being so, the replacement of the old professional army by 
one based on universal service lowered rather than raised its stan- 
tard of effectivenc The troops within the borders of the empire 
were often ethnically akin to those beyond, and this made neces- 
sry a politically in 1 of a militarily based distribution of forces 
sothat kinsmen sho »ot fight each other. And the human handi- 
up was increased by a geographical one—the vast extent of fron- 
tier to be defend. Nor were its leaders, with rare exceptions, 
the professional equals of the Germans, and if common action was 
tetter than with the Triple Entente Powers (France, Great Brit- 
ain, and Russia), Austria did not accept German direction gladly. 

Yet despite all iis evident weaknesses, this loosely knit con- 
glomeration of peoples withstood the shock and strain of war for 
four years, in a way that surprised and dismayed its opponents. 
The explanation is that this complex ethnic fabric was woven on a 
stout Germanic and Magyar framework. 

From the Centra turn to the Entente Powers. France pos- 
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sed but 60% oí the potential manpower of Germany, and 
this debit balance had forced it to call on the services of prac- 
tically every able-bodied male, A man was called up at 20, did 
full-time service for 3 years, then 11 in the reserve, and finally 
l periods of 7 years each in the Territorial Army and Territorial 
Reserve. This : n gave France an initial war strength of about 
1000000 men, equal to its German rival, but, in contrast, France 
paced little reliance on the fighting values of reservists. The 
French command counted only on the semiprofessional troops of 


the first line, about 1,500,000 men, for the short and decisive cam- 
Mim that they expected and prepared for. Moreover, they 
‘sumed a similar attitude on the part of their enemy—with dire 
tesults, But this initial surprise apart, a more profound handicap 
Ws the lesser capacity of France for expansion, in case of a long 
Wat, due to its smaller population—under 40,000,000, compared 
With Germany's 65,000,000, Col. (later Gen.) C. M. E. Mangin 
advocated tapping the resources in Africa and the raising ofa 
lige native army, but the government had considered that the 
E outweighed the advantages of such a policy. 

rs French general staff, if less technically perfect than that of 
ee had produced some of the ablest military thinkers in 
Re and its level of intelligence could well bear comparison. 
Eis ately, a sharp division of thought had arisen, which did 
ogy dun for combined action. Worse still the new French phi- 
n" Y of war in its abstraction with the moral element had be- 
Ee and more separated from the inseparable material 
sity 2 Abundance of will cannot compensate a definite inferi- 
SM Weapons, and the second factor, once realized, inevitably 
Eon the first. In matériel, the French had one great asset 
Tod quick-firing 75-mm. field gun, the best in the world, but 
M value had led them to undue confidence in a war of move- 

à and a consequent neglect of equipment and training for the 

up warfare that came to pass. 

"sias assets were in the physical sphere, its defects in the 
tal or moral, If its initial war strength was no greater than 
of Germany, its manpower resources were immense and the 
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8€ and endurance of its troops were famous. But corruption 
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THE MANSELL COLLECTION 


A FRENCH ANTI-GERMAN POSTER OF 1915, TYPICAL OF THE KIND OF PROPA- 
GANDA THE CENTRAL AND ALLIED POWERS PRODUCED DURING THE WAR. 
THIS POSTER SHOWS THE GERMANIC GOD, THOR, REAWAKENED AND SMASH- 
ING EUROPEAN CIVILIZATION UNDER THE DIRECTION OF KAISER WILLIAM, 
WHO IS DEPICTED AS A MUSTACHIOED EAGLE 


and incompetence permeated the leadership, the rank and file 
lacked the intelligence and initiative for scientific warfare—they 
formed an instrument of great solidity but little flexibility—and 
the manufacturing resources for equipment and munitions were 
far below those of the great industrial powers. This handicap was 
made worse by Russia's geographical situation, cut off from its 
allies by ice- or enemy-bound seas, and with immense land fron- 
tiers. Another radical defect was the poverty of rail communica- 
tions, the more essential as it relied for success on bringing into 
play the weight of its numbers. In the moral sphere Russia's 
condition was less clear. Its internal troubles were notorious 
and must be a brake on its efforts unless the cause was such as 
to prove a crusadelike appeal to its primitive and incoherent 
masses. 

Between the military systems of Germany, Austria, France, and 
Russia there was a close relation, differences of detail rather than 
of fundamental, and this similarity threw into greater contrast the 
system of the other great European power—Britain. Throughout 
modern times it had been essentially a sea power, intervening on 
land through a traditional policy of diplomatic and financial sup- 
port to allies, whose military efforts Britain reinforced with a 
leaven from its own professional army. This regular army was 
primarily maintained for the protection and control of the overseas 
dependencies—India in particular—and had always been kept 
down to the minimum strength for this purpose. The reason for 
the curious contrast between Britain's determination to maintain 
a supreme navy and its consistent neglect, indeed starvation, of the 
army, lay partly in its insular position, which caused it to regard 
the sea as its essential lifeline and main defense, and partly in a 
constitutional distrust of the army—an illogical prejudice which 
had its almost forgotten source in the military government of 
Oliver Cromwell. Small as to size, it enjoyed a practical and 
varied experience of war without parallel among the Continental 
armies. Compared with them, its professional handicap was that 
the leaders, however skilled in handling small columns in colonial 
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expeditions, had never directed large formations in Ja grande 
uerre. 

a Further, the foundations of a general staff had only been laid 
after the bitter lessons of the South African War, and the interval 
was too short and the distractions too great for this to have been 
developed to the level of Germany and France. For the progress 
in organization in the years before 1914 the British Army owed 
much to Lord Haldane, and to him also was due the creation of 
a second line of partly trained citizens—the Territorial Force. 
Lord Roberts had pleaded for compulsory military training, but 
the voluntary principle was too deeply embedded in the national 
mind for this course to be adopted, and Haldane wisely sought to 
develop Britain’s military effectiveness within the bounds set by 
traditional policy. As a result, 1914 found England with an expe- 
ditionary force of some 160,000 men, the most highly trained 
striking force of any country—a rapier among scythes—and to 
maintain this at strength the old militia had been turned into a 
special reserve for drafting. Behind this first line stood the Terri- 
torial Force, which if only enlisted for home defense had a per- 
manent fighting organization unlike the amorphous volunteer force 
that it superseded, The British Army had no special outstanding 
asset in war armament, but it had developed a standard of rifle 
shooting unique among the world’s armies. 

The reforms by which the Army was brought into line with 
Continental models had one defect, which was accentuated by the 
close relations established between the British and French general 
staffs since the Entente. It induced a “Continental” habit of 
thought among the general staff, and predisposed them to the role, 
for which their slender strength was unsuited, of fighting along- 
side an Allied army. This obscured the British Army’s traditional 
employment in amphibious operations through which the mobility 
given by command of the sea was exploited. A small but highly 
trained force striking “out of the 
blue” at a vital spot could pro- 
duce a strategical effect out of all 
proportion to its slight numbers. 

The last argument brings us to 
a comparison of the naval situ- 
ation, which turned on the bal- 
ance between the fleets of Britain 
and Germany. Britain’s sea su- 
premacy, for long unquestioned, 
had in recent years been chal- 
lenged by a Germany that had de- 
duced that a powerful fleet was 
the key to the colonial empire 
it desired as an outlet for its com- 
merce and increasing population. 
To the spur of naval competition 
the British people eventually re- 
sponded, determined at any cost 
to maintain their “two-power” 
standard. If this reaction was in- 
stinctive rather than reasoned, 
its subconscious wisdom had a 
better foundation than the catch- 
words with which it was justified, 
or even than the need of defense 
against invasion. The industrial 
development of the British Isles 
had left them dependent on over- 
seas supplies for food and on the 
secure flow of seaborne imports 
and exports for industrial exis- 
tence. For the Navy itself this 
competition was a refining 
agency, leading to a concentra- 
tion on essentials. Gunnery was 
developed and less value attached 
to polished brasswork; warship 
design and armament were trans- 
formed—HMS “Dreadnought” 
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ushering in a new era of the all-big-gun battleship, By 19 
ain had 29 such capital ships and 13 building: Gena 14 Br. 
built and 9 building. Further, Bri naval strength he li 
soundly distributed, the main concentration being in the M 
Sea. 
More open to criticism, in view of the forecasts of seye 
authorities, was Britain’s compar 
menace of the submarine. Here Ge 
by the number building than thos 
Germany’s credit that, though lackin 
an artificial rather than a natural pr 
German Navy made it a formid: 
ship, and perhaps its superior in sci 
In the first stage of the struggle, ! 
naval forces would affect the issue far 
for a fleet suffers one inherent limit 
hence cannot strike direct at the ho 
purpose of a navy is therefore to pr 
cations and sever those of the en: 
battle may be a necessary prelude 
pose. And as blockade is a weapo 
ence could only be decisive if t 
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2. Economic Forces.—In this 
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believed that a modern nation 
the strain of a large-scale conflict. “I 
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In munitions and other war matériel, Britain's industrial power 
yas greatest of all, though conversion to war production was 
a necessary preliminary, and all, again, depended on the security 
jts sea communication. France was weak, and Russia weaker 
sill, but the fo unlike the latter, could count on outside 
Britain held the seas. As Britain was the 
he one alliance, so was Germany of the other. 
g nation, it also had a wealth of raw mate- 
the annexation of the Lorraine iron fields 
But the stoppage of outside supplies must be a 


industrial pivot 
A great manufa 
rials, especially 
after the 1870 wa 


handicap in a lor ar, increasing with its duration, and serious 
from the outset i= such tropical products as rubber. Moreover, 
Germany’s main i- and iron fields lay dangerously close to its 
frontier, in Silesia on the east and in Westphalia and Lorraine on 

e west, Thus, oy the Central Alliance, a quick decision and an 


nore vital than for the Entente. 

ncial resources were calculated on a short- 
i\e Continental powers relied mainly on large 
ulated especially for war purposes. Britain 
r chest, but it was to prove that the strength 
ı and the wealth distributed among a great 
commercial people furnished the “sinews of war" in a way that 
few prewar economists had realized. 

3. Psychologicai Forces.—If the economic forces were ne- 
glected in the w alculations of the powers, the psychological 
forces were an unexplored region, except in their purely military 
aspect. And eve e little study had been devoted to the moral 
element compared with the physical element, Ardant du Picq, a 
soldier-philosophe who fell in the 1870 war, had stripped battle 
of its aura of heroic fictions, portraying the reaction of normal 
men in the prese of danger. Several German critics had de- 
scribed from experience the reality of battle morale as shown in 
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1870, and had deduced how tactics should be based on the ever 
present and balancing elements of fear and courage. At the close 
of the century a French military thinker, Col. (later Marshal) 
Ferdinand Foch, had demonstrated how great was the influence of 
the moral element in the higher sphere of command. But only 
the fringe of the subject had been penetrated. Its civil aspects 
were untouched, and in the opening weeks of the conflict the gen- 
eral misunderstanding of national psychology was to be shown in 
the undue muzzling of the press, followed by the equally stupid 
practice of issuing communiqués which so veiled the truth that 
public opinion became distrustful of all official news and rumour 
was loosed on its infinitely more damaging course. The true value 
of wisely calculated publicity and the true application of the 
propaganda weapon was only to be learned after many blunders. 

4. Rival Plans.—In this survey the German plan justly takes 
priority, for not only was it the mainspring that set in motion 
the hands of the war clock in 1914 but it may even be said to 
have governed the course of the war thereafter. It is true that 
outwardly this course from the autumn of 1914 onward seemed 
to be of the nature of a stupendous "siege" of the Central Pow- 
ers, an idea that is incompatible with the terms we have used. 
But the concept of the Germanic alliance as a besieged party, 
although true of the economic sphere, suggests a passivity that 
its strategy contradicts, Although the initial German plan mis- 
carried, even in its failure it dictated the general trend of opera- 
tions thereafter. Tactically, most of the fighting resembled siege 
operations, but the actual strategy on land for long erred rather by 
its disregard of these tactical conditions than by its conformity 
with them. 

The Germans were faced with the problem that the combined 
forces of themselves and Austria were decidedly inferior to those 
of France and Russia. To offset this adverse balance, however, 
they had a central position, in ad- 
dition to the anticipation that 
Russia's mobilization would be 
too slow to allow it to exert seri- 
ous pressure in the opening 
weeks. While this assumption 
might suggest a decisive blow at 
Russia before it was ready, it was 
equally probable that Russia 
would concentrate its main forces 
too far back for such a German 
blow to reach—and the experi- 
ence of Napoleon was not an ex- 
ample to encourage an advance 
deep into the interior of Russia, 
with its vast distances and poor 
communications, The plan 
adopted by Germany was, there- 
fore, to undertake a rapid offen- 
sive against France while holding 
the Russian advanced forces at 
bay, and later, when France was 
crushed, to deal with the Russian 
Army. 

But this plan, in turn, was com- 
plicated by the great natural and 
artificial barriers that the French 
frontier offered to an invader. It 
was narrow, only about 150 mi. 
across, and so afforded little room 
for maneuvering or even for de- 
ploying the masses that Germany 
planned to launch against its foe. 
At the southeastern end the fron- 
tier abutted on Switzerland, and 
after a short stretch of flat coun- 
try known as the Trouée de Bel- 
fort (Gap of Belfort), the fron- 
tier ran for 70 mi. along the 
Vosges Mountains. Then the 
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line was prolonged by an almost continuous fortress system, based 
on Epinal, Toul, and Verdun, and just beyond the last-named lay 
not only the frontiers of Luxembourg and Belgium but the dif- 
ficult Ardennes country. Apart from the strongly defended ave- 
nues of advance by Belfort and Verdun, the only feasible gap in 
this barrier was the Trouée de Charmes, between Epinal and Toul, 
left open originally as a strategic trap in which the Germans could 
be first caught and then crushed by a French counterstroke. 
Faced with such a mental and physical blank wall, the logical 
military course was to go around it—by a wide maneuver through 
Belgium. Graf Alfred von Schlieffen, chief of the German general 
staff from 1891 to 1905, conceived and developed from 1893 on- 
ward the plan by which the French armies were to be enveloped 
and a rapid decision gained, and as finally formulated it came into 
force in 1905. To attain its object the Schlieffen Plan concen- 
trated the mass of the German forces on the right wing for this 
gigantic wheel and designedly took risks by reducing the left wing, 
facing the French frontier, to the slenderest possible size. The 
swinging mass, pivoting on the fortified area Metz-Thionville, was 
to consist of 53 divisions, backed up as rapidly as possible by 
Landwehr and ersatz formations, while the secondary army on the 
left wing comprised only 9 divisions. Its very weakness prom- 
ised to aid the main blow in a further way, for if a French offensive 
pressed them back toward the Rhine, the attack through Belgium 
on the French flank would be all the more difficult to parry. It 
would be like a revolving door—if a man pressed heavily on one 
side the other side would swing round and strike him in the back. 
The German enveloping mass was to sweep round through Belgium 
and northern France and, continuing to traverse a vast arc, would 
wheel gradually east. With its extreme right passing south of 
Paris and crossing the Seine near Rouen it would then press the 
French back toward the Moselle, where they would be hammered 
in rear on the anvil formed by the Lorraine fortresses and the 
Swiss frontier. 

Schlieffen's plan allowed ten divisions to hold the Russians in 
check while the French were being crushed. It is a testimony to 
the vision of this remarkable man that he counted on the inter- 
vention of Britain, and allowed for an expeditionary force of 
100,000 "operating in conjunction with the French." To him also 
was due the scheme for using the Landwehr and ersatz troops in 
active operations and fusing the resources of the nation into the 
Army. His dying words are reported to have been, “The struggle 
is inevitable. Keep my right flank strong.” 

Unhappily for Germany, if happily for the world, Graf Helmuth 
von Moltke, the younger, who succeeded him, lacked his moral 
courage and clear grasp of the principle of concentration. Moltke 
retained Schlieffen’s plan, but he whittled away the essential 
idea. Of the nine new divisions that became available between 
1905 and 1914, Moltke allotted eight to the left wing and only 
one to the right. True, he added another from the Russian front, 
but this trivial increase was purchased at a heavy price, for the 
Russian Army of 1914 was a far more formidable menace than 
when Schlieffen’s plan came into force. In the outcome, two army 
corps were taken from the French theatre at the crisis of the 
August campaign in order to reinforce the Eastern Front. 

If the fault of the final German plan was a lack of courage, 
that of the French plan was due to an excess, In their case, also, 
a miasma of confused thought seemed to creep over the leader- 
ship in the years just before the war. After the disasters of 1870 
the French command had planned an initial defensive, based on 
the frontier fortresses, followed by a decisive counterstroke. To 
this end the great fortress system had been created, and gaps 
like the Trouée de Charmes left to “canalize” the invasion ready 
for the counter. But in the decade before 1914 a new school of 
thought had arisen, which argued that the offensive was more in 
tune with French character and tradition, that the possession of 
the 75 —a field gun unique in mobility and rapidity of fire— 
made it tactically possible, and that the alliance with Russia and 
Britain made it strategically possible. Forgetful of the lessons of 
1870 they imagined that élan was proof against bullets. Napoleon's 

much quoted saying that "the moral is to the physical as three 
to one" has much to answer for; it has led soldiers to think that 
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a division exists between the two, whereas each is dependent o 
the other. Weapons without courage are ineffective, but 80 a 
are the bravest troops without efficient weapons to protect them 
and their morale. 

The outcome was disastrous. The new school found jn Gen 
(later Marshal) J. J. C. Joffre, appointed chief of the general sha 
in 1911, a lever for its designs. Under the cloak of his authority, 
the advocates of the offensive à outrance gained control of the 
French military machine, and, throwing a the old doctrine 
formulated the now famous, or notorious, Plan XVII, It nee 
based on a negation of historical experi indeed, of common 
sense—and on a double miscalculation—of force and place, the 
latter more serious than the former. Accepting the possibility’ 
that the government might employ its reserve formations at the 
outset, the strength of the German Army in the West was esti. 
mated at a possible maximum of 68 infantry divisions, The Ger. 
mans actually deployed the equivalent of counting Landwehr 
and ersatz divisions. But French opinion was and continued tobe 
doubtful of this contingency, and during crucial days when 
the rival armies were concentrating and moving forward, French 
Intelligence counted only the active divisions in its estimates of 
the enemy strength—a miscalculation by Tf the plan had 
been framed on a miscalculation less extreme, this recognition 
does not condone but rather increases its fundamental falsity, for 
history affords no vestige of justification 1 plan by which a 
frontal offensive was to be launched with mere equality of force 
against an enemy who would have the port of his fortified 
frontier zone, while the attackers forswore any advantage from 
their own. 

The second miscalculation, of place, w: 
possibility of a German move through Belg 
the wideness of its sweep was utterly misjuc 
were expected complacently to take the « 
the Ardennes in order that the French mi 
their communications. Based on the ide an immediate and 
general offensive, the plan ordained a thrust by the 1st and Zn 
armies toward the Saar into Lorraine n their left were the 
3rd Army opposite Metz and the 5th Arn cing the Ardennes, 
which were either to take up the offensive between Metz am 
Thionville, or, if the Germans came through Luxembourg an 
Belgium, to strike north at their flank. The 4th Army was hd 
in strategic reserve near the centre and two groups of reserve 
divisions were disposed in rear of either flank—relegation to sud 
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icult route throug! 
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a passive role expressing French opinion on the capacity of reserve 
formations. : 
Britain's share in this plan was settled less by calculation p 
by the “Europeanization” of its military organization during f 
previous decade. This Continental influence drew Britain s 
bly into a tacit acceptance of the role of acting as an appends Í 


the French left wing, and away from its historic exploitation i 
the mobility given by sea power. At the council of war on the ou 
break, Lord Roberts, summoned from retirement, advocated t 
dispatch of the expeditionary force to Belgium, where it i 
have stiffened Belgian resistance and threatened the flank of 5 
wheeling German mass. But his was a voice crying in the a 
ness, and in any case the British general staff, through Gen: E 
Hughes Wilson, had virtually pledged themselves to act in i 
cooperation with the French. When the general staffs n 190 
two countries conducted their informal negotiations between for 
and 1914 they little realized that they were paving the Ma 
a reversal of England’s centuries-old policy, for a wat effor' 
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as no Englishman had ever conceived. e fluid 
On the Eastern Front the plans of campaign Were E wert 
less elaborately worked out and formulated—although they 
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to be as kaleidoscopic in their changes of fortune as in the West ‘ 
theatre. The calculable condition was geographical; tl 
calculable, Russia’s rate of concentration. Russian Pol i 
vast tongue of country projecting from Russia proper an her 
on three sides by German or Austrian territory. On jt Don 2 
flank lay East Prussia, with the Baltic Sea beyond. On its jn 
ern flank lay the Austrian province of Galicia, with the 3 


Carpathi " 
: a 
Mountains beyond, guarding the approaches to the Hung 


On the west lay Silesia. As the Germanic border provinces 
ded with a network of strategic railways while Poland, 
lf, had only a sparse system of communica- 
iance had a vital advantage in power of 
ntering a Russian advance. But if they took 
ther they progressed into Poland or Russia 
they lose this advantage. Therefore, their 
was to lure the Russians into position for 
han to inaugurate an offensive themselves. 
that such a Punic strategy gave the Rus- 
rate and set in motion their cumbrous and 


| Plain, On 
yere provi! à 
| aswell as Russia it 
lions, the Germanic 
vncentration for c 
ihe offensive, the 
proper the more v 
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acounterstroke ra 
The one drawbacl 
sans time to conce 


rusty machine. 

from this arose «n initial cleavage between German and Aus- 
{ian opinion, Both agreed that the problem was to hold the 
Russians in check during the six weeks before the Germans, it 
yas hoped, having hed France, could switch their forces east- 


yard to join the Aus‘rians in a decisive blow against the Russians. 
The difference of opinion was on the method. The Germans, 
intent on a decision against France, wished to leave a minimum 


force in the East, and only a political dislike of exposing national 
territory to invasion prevented their evacuating East Prussia and 
standing on the Visiula line. But the Austrians, under the influ- 
ence of Graf Franz Conrad von Hótzendorf, chief of their general 
staff, were anxious Lo throw the Russian machine out of gear by 
in immediate offensive, and as this promised to keep the Russians 
fully occupied while the campaign in France was being decided, 
Moltke fell in with this strategy. Conrad’s plan was of an offensive 
northeastward into Poland by two armies, protected by two more 


on their right, 
designed, the Ge 


east. Complementary to it, as originally 
ns in East Prussia were to strike southeast- 


ward, the two forces converging to cut off the Russian advanced 
forces in the Polish "tongue," But Conrad failed to induce Moltke 
toprovide sufficient German troops for this offensive thrust. 

On the opposing side, also, the desires of one ally vitally af- 
fected the strategy of the other, The Russian command, both 
for military and for ethnic motives, wished to concentrate first 
Aginst Austria, while the latter was unsupported, and leave Ger- 
many alone until later, when the full strength of the Russian Army 
Would be mobilized. But the French, anxious to relieve the Ger- 
man pressure against themselves, urged the Russians to deliver 
‘simultaneous attack against Germany, and persuaded the Rus- 
sans to consent to an extra offensive for which they were not 


tady either in m 


ers or organization. On the southwestern 
front two pairs of 


» armies each were to converge on the Aus- 

trian forces in G on the northwestern front two armies were 

tb Converge on the German forces in East Prussia. Russia, whose 

Moverbial slowness and crude organization dictated a cautious 

| “tegy, was about to break with tradition and launch out on a 

fimble that only an army of high mobility and organization could 
ve hoped to bring off. 


IL THE WAR ON LAND 
A. CLASH IN THE WEST 


E Detonation.—On June 28, 1914, the murder of Aus- 
m Archduke Francis Ferdinand at Sarajevo set light to a 
EM “ct trail which within a brief span exploded the European 
une in a series of detonations. Exactly one month later 
ia Hungary declared war against Serbia, whose appeal to 
m Y and protector led Russia to order a partial mobilization on 
outhern front. The same day, July 29, an Imperial Council 
E os decided on war against Russia, and, as a corollary, 
ile RD although hoping to bargain for Britain's neutrality. 
Militar > chancelleries of Europe argued at cross-purposes, the 
A geni pce Swept them off their feet. On July 31, Russia ordered 
gil mobilization, and Germany, taking equivalent steps, sent 
Was E ultimatum. Austria, seeking belatedly to temporize, 
0 Ay ged in the train of its more determined ally. By noon 
Ed the la state of war existed between Russia and Germany, 
Ihr next day German troops entered French territory. At 
| posed e Germany's ultimatum to Belgium, demanding an un- 
| p. Passage. On Aug. 3, Germany's formal declaration of war 
‘nce followed, and on Aug. 4, German troops crossed the 
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KAISER WILLIAM II AND CHIEF OF STAFF GEN. HELMUTH VON MOLTKE (HAND 
ON HIP) WITH STAFF OFFICERS DURING MANEUVERS, 1914 


Belgian frontier, for the sanctity of which England stood guaran- 
tor. At midnight, in reply, England also entered the war, while 
the Belgian populace, rising to resist the German invaders, sounded 
the death knell of gladiatorial wars and inaugurated the new war- 
fare of peoples. And coincidentally, by Italy's declaration of neu- 
trality and refusal to fulfill the alliance with its hereditary enemy 
—Austria—the artificiality of the political alliance system broke 
down before the new wave of national feeling which was to char- 
acterize World War I. 

2. Invasion of Belgium.—The German advance into France 
was designed as a methodical sweep so that unexpected checks 
should not upset its timetable. Confronted with the fact that the 
Belgians would resist, a detachment was formed under Gen, Otto 
von Emmich to clear a passage through the Belgian plain, north 
of the Ardennes, ready for the ordered advance of the main armies 
concentrated behind the German frontier. The ring fortress of 
Liége commanded this channel of advance, but, after an initial 
check, a German brigade penetrated between the forts and occu- 
pied the town. The interest of this feat is that it was due to the 
initiative of an attached staff officer, Erich Ludendorff, whose 
name before long was to be world famous. The forts themselves 
offered a stubborn resistance and forced the Germans to await 
the arrival of their heavy howitzers, whose destructive power was 
to be the first tactical surprise of World War I. 

The very success of the Belgians’ early resistance cloaked the 
weight of the main German columns and misled the Allies. The 
Belgian field army lay behind the Gete covering Brussels, and 
even before the Liége forts fell the advanced guards of the Ger- 
man lst and 2nd armies were pressing against this line. The 
Belgians, deprived of support owing to the mistaken French plan 
and British conformity with it, decided to preserve their army by 
falling back on the entrenched camp of Antwerp, where its loca- 
tion would at least make it a latent menace to German communi- 
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FIG. 3.—THE CLASH IN THE WEST 


cations. The Germans, their passage now clear, entered Brussels 
on Aug. 20, and on the same day appeared before Namur, the 
last fortress barring the Meuse route into France. It must be 
noted that despite Belgian resistance the German advance was 
slightly ahead of its timetable. 
3. French Offensive in Lorraine.—Meanwhile, on the other 
flank, the French offensive had opened on Aug. 8 with the ad- 
vance of a force under Gen. Paul Pau into upper Alsace, a move 
intended partly as a military distraction and partly for its political 
effect. Soon brought to a halt, it was renewed on Aug. 19, only 
to meet with a fresh check. Thereafter, the pressure of disasters 
elsewhere compelled the abandonment of the enterprise and the 
dissolution of the force—its units being dispatched westward as 
reinforcements. 
Meantime, the main thrust into Lorraine by the French 1st 
(Gen. A. Y. E. Dubail) and 2nd (Gen. E. de Castelnau) armies, 


totaling 19 divisions, had begun on Aug. 14 and had per het 
tered in the battle of Morhange-Sarrebourg on Aug. f f 
the French discovered that the material could pe ined 
and that in their enthusiasm for the offensive they a a con 
themselves to the defensive power of modern weapon 

tion that was to throw out of balance the whole d aborti 
orthodox warfare. Yet it is but fair to add that t n plan. d 
French offensive had an indirect effect on the oe a Lut 
though this would hardly have been so if a Schlieffen teal of 
dorff had been in charge at German headquarters ber ain 
vacillating opportunist Moltke, The fact that Melt ffen’ pit 
doubled the strength of his left, compared with Sch pe Melle 
meant that it was unnecessarily strong for a yielding md 
ing" defensive such as Schlieffen had ames M T4 
superiority necessary for a crushing counteroffenslV^ — 
the French attack inl Lorraine developed and Moltke becam 


nism | 
echanst " 


that the F. rench were leaving their fortified barrier behind, he was 
tempted momentarily to postpone the right-wing sweep and in- 
stead seek a decision in Lorraine. This impulse led him to divert 
to that area the newly formed ersatz divisions that should have 
been used to incr the weight of his right wing. 

He had hard nceived this new plan before he abandoned 
itand on Aug. reverted to Schlieffen's "swing-door" design. 
But the princely commanders in Lorraine were loath to forfeit 
this opportunity of personal glory. Crown Prince Rupert of 
Bavaria, instead of continuing to fall back and draw the French on, 
halted his 6th Army on Aug. 17, ready to accept battle. Finding 
the French att slow to develop, he planned to anticipate by 
one of his own. že struck on Aug. 20 in conjunction with the 
mth Army on his left, but although the French were taken by 
surprise and rolled back from the line Morhange-Sarrebourg, the 
German counte nad not the superiority of strength (the two 
armies now tot divisions) or of strategic position to make 
itdecisive. Th strategic result was merely to throw back the 
Trench onto a fortified barrier which both restored and augmented 
their power of resistance. In this way they were able to dispatch 
troops to reinforce their western flank—a redistribution of 
strength that was to have far-reaching results in the decisive battle 
on the Marne. 

With similar disregard of superior authority, the German crown 
prince, commanding the pivotal 5th Army between Metz and 
Thionville, attacked when he had been ordered to stand on the 


defensive. The of what Foch had termed "intellectual dis- 
dpline" was to be a grave factor in Germany's failure, and for 
this the ambitions of “court” generals were to be largely respon- 


sible, 

4, Northwest Frontier.—While this seesaw campaign in Lor- 
mine was taking place, more decisive events were occurring to 
the northwest. uttack on Liége awakened Joffre to the reality 
of a German advance through Belgium, but not to the wideness 
of sweep. And the sturdy resistance of Liége confirmed him in 
the opinion that the German right would pass south of it, between 
the Meuse and the Ardennes. Plan XVII had visualized such a 
Move and prepared a counter. Grasping once more at phantoms, 
the French command embraced this idea so fervently that they 
transformed the counter into an imaginary coup de grace, Their 
3rd Army (Ger Ruffey) and the reserve 4th Army (General 
de Langle de Cary) were to strike northeastward through the 
Ardennes against the rear flank of the Germans advancing through 
Belgium, The left-wing (5th) army, under Gen. C. L. M. Lan- 
Tet, was moved farther to the northwest into the angle formed 
by the Sambre and Meuse, between Givet and Charleroi. With 
the British expeditionary force coming up on its left, it was to 
deal with the enemy’s forces north of the Meuse and to converge 
on the supposed German main forces in conjunction with the 
attack through the Ardennes, Here was a pretty picture—of the 

ed pincers closing on the unconscious Germans! Curiously, 

Germans had the same idea of a pincerlike maneuver, with 
toles reversed and with better reason. 

he fundamental flaw in the French plan was that the Germans 
ad deployed half again as many troops as French Intelligence 
pamated, and for a vaster enveloping movement. The French 
td and 4th armies (23 divisions), pushing blindly into the 
jdennes against a German centre supposedly denuded of troops, 
B red against the German 4th and 5th armies (20 divisions), 
JC Were heavily thrown back in encounter-battles around Virton- 
p p tâteau, Fortunately the Germans were also too vague as 

* situation to exploit their opportunity. 
nen to the northwest the French 5th Army (13 divisions) and 

«sh (4 divisions) had, under Joffre's orders, put their 
n Almost into the German noose. The German masses of the 
tà ji 2nd armies were closing on them from the north and the 
m rmy from the east—a total of 30 divisions. Lanrezac alone 
th an inkling of the hidden menace. All along he had suspected 

of the German maneuyer, and it was through his in- 


æ Width 
Eo that his army had been permitted to move so far north- 
Mes Tt was due to his caution in hesitating to advance across 

ambre, to the arrival of the British on his left unknown 
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to German Intelligence, and to the premature attack of the Ger- 
man 2nd Army that the Allied forces fell back in time and escaped 
from the trap. 

5. Retreat to the Marne.—The British, after concentrating 
near Maubeuge, had moved up to Mons on Aug. 22, ready to ad- 
vance farther into Belgium as part of the offensive of the Allied 
left wing. On arrival, however, Gen. Sir John French heard that 
Lanrezac had been attacked on Aug. 21 and deprived of the cross- 
ings of the Sambre. Although thus placed in an exposed forward 
position, he agreed to stand at Mons to cover Lanrezac’s left. 
But next day Lanrezac had word of the fall of Namur and of the 
appearance of the German 3rd Army (M. K. von Hausen) on his 
exposed right flank near Dinant, on the Meuse. In consequence, 
he gave orders for a retreat that night. The British, after resisting 
the attacks of six German divisions during the day, fell back on 
Aug. 24 in conformity with their allies, not a moment too soon 
in view of the fact that the rest of the German 1st Army was 
marching still farther westward to envelop the British open left 
flank, 

At last Joffre realized the truth and the utter collapse of Plan 
XVII. Resolution was his greatest asset, and with imperturbable 
coolness he formed a new plan out of the wreckage. He decided 
to swing back his centre and left, with Verdun as the pivot, while 
drawing troops from the right and forming a fresh 6th Army on 
his left to enable the retiring armies to return to the offensive. 

6. German Breakdown.—Joffre’s optimism might have been 
again misplaced but for German mistakes. The first was Moltke’s 
folly in detaching seven divisions to invest Maubeuge and Givet 
and watch Antwerp instead of using Landwehr and ersatz troops 
as Schlieffen had intended. More ominous still was his decision 
on Aug. 25 to send four divisions to check the Russian advance 
in East Prussia, All these were taken from the right wing, and 
the excuse afterward given for this violation of the principle of 
concentration was that the German command thought that the 
decisive victory had already been won, Further, the German com- 
mand lost touch with the advancing armies, whose movements 
then became disjointed. The British stand at Le Cateau and 
Lanrezac’s riposte at Guise were also factors in checking the Ger- 
man enveloping wing, and each had still greater indirect effects. 
Le Cateau apparently convinced the German 1st Army com- 
mander, Gen. Alexander von Kluck, that the British Army could be 
wiped from the slate, and Guise led Gen. Karl von Biilow (2nd 
Army) to call on the 1st Army for support, whereupon Kluck 
wheeled inward, thinking to roll up the French left. The idea 
of another Sedan (g.v.) was an obsession with the Germans and 
led them to pluck the fruit before it was ripe. This premature 
wheel before Paris had been reached was an abandonment of the 
Schlieffen Plan, and exposed the German right to a counteren- 
velopment. One further factor must be mentioned, perhaps the 
most significant of all: the Germans had advanced so rapidly, out- 
running their timetable, that their supplies failed to keep pace. 
Thus, in sum, so much grit had worked into the German machine 
that a slight jar would suffice to cause its breakdown. This was 
delivered in the first battle of the Marne. 


B. Crisis oF THE MARNE 


1. Abandoned Plan.—The first highly coloured reports from 
the army commands in the battles of the frontiers had given the 
German supreme command the impression of a decisive victory. 
Then the comparatively small number of prisoners raised doubts 
in Moltke's mind and led him to a more sober estimate of the 
situation, The new pessimism of Moltke combined with the re- 
newed optimism of his army commanders, to produce a fresh 
change of plan, which contained the seeds of disaster. When, on 
Aug. 26, the British left wing fell back southward, badly mauled 
from Le Cateau, Kluck had turned southwestward again. If this 
direction was partly due to a misconception of the line of retreat 
taken by the British, it was also in accordance with his original 
role of a wide, circling sweep. And by carrying him into the 
Amiens-Péronne area, where the first elements of the newly formed 
French 6th Army were just detraining after their switch from 
Alsace, it had the effect of dislocating Joffre's design for an early 


KING ALBERT OF BELGIUM (LEFT) TALKING WITH A STAFF OFFICER IN 
FURNES, BELGIUM, DURING THE BELGIAN RETREAT, 1914 


return to the offensive, compelling the 6th Army to fall back hur- 
riedly toward the shelter of the Paris defenses. 

But Kluck had hardly swung out to the southwest before he 
was induced to swing in again, for, in order to ease the pressure 
on the British, Joffre had ordered Lanrezac to halt and strike back 
against the pursuing Germans, and Bülow, shaken by the threat, 
called on Kluck for aid. Lanrezac's attack, on Aug. 29, was 
stopped before Bülow needed this, but he asked Kluck to wheel 
in, nevertheless, in order to cut off Lanrezac's retreat. Before 
acceding, Kluck referred to Moltke. The request came at a mo- 
ment when Moltke was becoming perturbed, in general, over the 
way the French were slipping away from his embrace and, in par- 
ticular, over a gap that had opened between his 2nd and 3rd armies 
because the latter had already turned south, from southwest, to 
help the 4th Army, its neighbour on the other flank. Therefore, 
Moltke approved Kluck's change of direction, which meant the 
inevitable abandonment of the original wide sweep round the far 
side of Paris. Now the flank of the wheeling German line would 
pass the near side of Paris and across the face of the Paris defenses. 
By this contraction of his frontage for the sake of security Moltke 
sacrificed the wider prospects inherent in the wide sweep of the 
Schlieffen Plan. 

The decision to abandon the original plan was definitely taken 
on Sept. 4, and in place of it Moltke substituted a narrower 
envelopment of the French centre and right. The 4th and sth 
armies were to press southeast, while the 6th and 7th armies, 
striking southwestward, sought to break through the fortified 
barrier between Toul and Épinal, the "jaws" thus closing inward 
on either side of Verdun. Meantime, the ist and 2nd armies were 
to turn outward and, facing west, hold off any countermove that 
the French attempted from the neighbourhood of Paris. 

2. Allied Countermove.—But such a countermove had begun 
before the new plan could take effect. The opportunity was per- 
ceived, not by Joffre, who had ordered a continuance of the re- 
treat, but by Gen. Joseph Galliéni, the military governor of Paris. 

On Sept. 3, Galliéni realized the meaning of Kluck's wheel in- 
ward and directed Gen. M. J. Maunoury's 6th Army to be ready 
to strike at the exposed German right flank, and next day, with 
some difficulty, won Joffre’s sanction. Once convinced, Joffre 
acted with decision. The whole left wing was ordered to turn 
about and return to a general offensive beginning on Sept. 6. 
Maunoury was already off the mark on Sept. 5, and as his pres- 
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sure developed on the Germans’ sensitive flank, Kluc 
strained to draw off first one part and then the remaining 
of his army to support his threatened flank guard, Thereby e 
mi. gap was created between the Ist and 2nd German armies 
gap covered only by a screen of cavalry. Kluck was emboldens 
to take the risk because of the rapid retreat of the British o 
or rather with their backs, to this ga; sector, Even on $a 


k was cone 


5, when the French on either flank we i 
continued a further day's march to the » 
appearance” lay the unintentional cai of victory, For, whey 
the British retraced their steps, it was report of their columns 
advancing into the gap which, on Sept led Bülow to order the 
retreat of his 2nd Army. The temp advantage that the Isl 
Army, already isolated by its own act, had gained over Maunouy 
was thereby nullified, and it fell back me day. By Sept, ]] 
the retreat had extended, independen or under orders from 
Moltke, to all the German armies. ‘The attempt at a partial e — 
velopment, pivoting on Verdun, had already failed, the jaw formed 
by the 6th and 7th armies merely bre g its teeth on the de 
fenses of the French Eastern frontier : attack by Rupert's 6th 
Army on the Grand Couronné, coverir ney, was a particulary 
costly failure. It is difficult to sec the German command - 
could have reasonably pinned its fait! chieving as an impro- 
vised expedient the very task which calculation before the | 
war had appeared so hopeless as to lc o take the momentous | 
decision to advance through Belgium only feasible alterna 
tive. 

Thus, in sum, the battle of the Marno decided by a jar and 
a crack—the jar administered by Maur 's attack on the Ger 
man right flank causing a crack in a joint of the German 
line, and this physical crack, in turn, ; cing a moral crack in 
the German command. ’ 

3. Pursuit Fails.—The result was a egic but not a tacticd 
defeat and the German right wing wa to reknit and stand 
firm on the line of the Aisne. That the Allies were not d 
draw greater advantage from their victory was due in part to F 
comparative weakness of Maunoury’s flank attack and in part F 
the failure of the British and of th ench Sth Army, m 
under Gen. (later Marshal) Louis Franchet d’Esperey, t0 an 
rapidly through the gap while it was i Their due 
advance was across a region intersecte« frequent en. d 
this handicap was intensified by a lack of drive on the pa e 
their chiefs, It seems, too, that greater results might have idit 
if more effort had been made as Galliéóni had urged al 
at the German rear flank instead of the front and to a vier 
forcements to the northwest of Paris for this purpose. cn 
is strengthened by the sensitiveness shown by the Gd nid 
mand to reports of landings on the Belgian coast, whic 


irm caused by thee 
| to contemplate a V 


threaten their communications. The 
orts had even led the German comma vi 
dawal of their right wing before the battle of the we is 
launched, When the moral effect of these phantom n for 
weighed with the material effect—the detention of M 
in Belgium caused by fear of a Belgian sortie from favour tl 
the balance of judgment would seem to turn heavily in it the 
the strategy that Lord Roberts had advocated in vain. ly anit 
British expeditionary force might have had not D 
direct but a direct influence on the struggle, and might 
the issue not merely negatively, but positively, deca n 
However, considering the battle of the Marne as c di 
fact that 27 Allied divisions were pitted against 13 Ge pled 
sions on the decisive flank is evidence, first, of how € 
Moltke had lapsed from Schlieffen's intention; second, 0 1 
Joffre had reconcentrated his forces under severe pressum 
how such a large balance afforded scope for a wider T ecked % 
than was actually attempted. The frontal pursuit was noury’ Ui 
the Aisne before Joffre, on Sept. 17, seeing that Ma jdd V 
tempts to overlap the German flank were ineffectua’, rou! 
form a fresh army under De Castelnau for a maneuver ý 
behind the German flank. By then the German arm ect s 
covered cohesion and the German command was €XP 
ready to meet such a maneuver, now the obvious course. 
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C. SECOND CRISIS—STALEMATE 

1. Centre of Gravity Shifts.—On the Aisne was reemphasized 
the preponderant power of defense over attack, primitive as were 
thetrench lines com] ured with those of later years. Then followed, 
as the only alternative, the successive attempts of both sides to 
overlap and envelop the other's western flank, a phase known 
somewhat inaccur: as the “race to the sea.” This common 
design brought out t was to be a new and dominating strategi- 
cal feature—the lat switching of reserves by railway from one 
part of the front to another. Before it could reach its logical and 
lateral conclusion, a new factor intervened. Antwerp, with the 
Belgian field army, was still a thorn in the German side, and 
Gen, Erich von ! nhayn, who had succeeded Moltke, deter- 
mined to reduce it while a German cavalry force swept across to 
the Belgian coast tension of the enveloping wing in France. 

2, Belgian Opera tions.—We must pause here to pick up the 
thread of operations in Belgium from the moment when the Bel- 
gian field army fel k to Antwerp, divergently from the main 
line of operations in Aug. 24 the Belgians began a sortie against 
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the rear of the German right wing to ease the pressure on the 
British and French left wing, then engaged in the opening battle 
at Mons and along the Sambre. The sortie was broken off on 
Aug. 26 when news came of the Franco-British retreat into France, 
but the pressure of the Belgian Army (six divisions) led the Ger- 
mans to detach four reserve divisions, besides three Landwehr 
brigades, to hold it in check. On Sept. 7 the Belgian command 
learned that the Germans were dispatching part of this force to 
the front in France; in consequence, King Albert of Belgium 
launched a fresh sortie on Sept. 9—the crucial day of the battle 
on the Marne. The action was taken, unsolicited by Joffre, who 
seems to have shown curiously little interest in possibilities outside 
his immediate battle zone. The sortie led the Germans to cancel 
the dispatch to France of one division and to delay that of two 
others, but the Belgians were soon thrown back. Nevertheless, 
the news of it seems to have had a distinct moral effect on the 
German command, coinciding as it did with the initiation of the 
retreat of their 1st and 2nd armies from the Marne, And the 
unpleasant reminder that Antwerp lay menacingly close to their 
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communications induced the Ger- 
mans to undertake, preliminary 
to any fresh attempt at a decisive 
battle, the reduction of the for- 
tress and the seizure of potential 
English landing places along the 
Belgian coast. 

3. A Strategic Key.—The 
menace to Britain, if the Channel 
ports fell into German hands, was 
obvious. It is a strange reflec- 
tion that the British command 
should have neglected to guard 

- | against the danger up to this 

z point, although the first lord of 

JON YOUR COUNTRY'S ARMY! ne Admiralty. Winston Church 

* jill had urged the necessity even 

ia ee ENGI before the battle of the Marne. 

bY courtesy or THE 1ureniat war museuy When German guns began the 

BRITISH RECRUITMENT POsTER: THE bombardment of Antwerp on 

FACE IS THAT OF LORD KITCHENER Sept. 28, England awakened and 

gave belated recognition to 

Churchill’s strategic insight. He was allowed to send a brigade of 

Marines and two newly formed brigades of naval volunteers to 

reinforce the defenders, while a regular division and cavalry divi- 

sion, under Gen. H. S. R. Rawlinson, were landed at Ostend and 

Zeebrugge for an overland move to raise the siege. Eleven Ter- 

ritorial divisions were available in England, but, in contrast to the 

German attitude, Lord Kitchener considered them still unfit for an 

active role. The meagre reinforcement delayed but could not 

prevent the capitulation of Antwerp on Oct. 10, and Rawlinson's 

relieving force was too late to do more than cover the escape of 
the Belgian field army down the Flanders coast. 

Yet, viewed in the perspective of history, this first and last 
effort in the West to make use of Britain's amphibious power 
applied a brake to the German advance down the coast and stopped 
their second attempt to gain a decision in the West. It gained 
time for the arrival of the main British force, transferred from 
the Aisne to the new left of the Allied line, and if their heroic de- 
fense at Ypres, aided by the French and Belgians along the Yser to 
the sea, was the human barrier to the Germans, it succeeded by so 
narrow a margin that the Antwerp expedition must be adjudged the 
saving factor. 

4. Second German Bid for Victory: Ypres.—In the French 

theatre of operations, the month following the battle of the Marne 
was marked by an extremely obvious series of attempts by each 
side to turn the opponent’s western flank. On the German side 
this pursuit of an opening was soon replaced by a subtler plan, but 
the French persevered with a straightforward obstinacy curiously 
akin to that of their original plan. By Sept. 24, De Castelnau’s 
outflanking attempt had come to a stop on the Somme, Next, a 
newly formed 10th Army under Gen. L, E. de Maudhuy tried a 
little farther north, beginning on Oct. 2, but instead of being able 
to pass round the German flank soon found itself struggling des- 
perately to hold Arras. The British expeditionary force was then 
in the course of transferring northward from the Aisne in order to 
shorten its communications with England, and Joffre determined 
to use it as part of a third effort to turn the German flank. To co- 
ordinate this new maneuver he appointed Foch as his deputy in 
the north. Foch sought to induce the Belgians to form the left of 
this wheeling mass, but King Albert, with more caution, or more 
realism, declined to abandon the coastal district for an advance 
inland that he considered rash. It was. On Oct. 14, four days 
after the fall of Antwerp, Falkenhayn planned a strategic trap for 
the next Allied outflanking maneuver which he foresaw would fol- 
low. One army, composed of troops transferred from Lorraine 
was to hold the expected Allied offensive while another, composed 
of troops released by the fall of Antwerp and of four newly raised 
corps, was to sweep down the Belgian coast and crush the flank 
of the attacking Allies. Falkenhayn even held back the troops 
pursuing the Belgians in order not to alarm the Allied command 
prematurely, 
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Meanwhile, the new Allied advance was 


developing yj 
as corps detrained from the south and s E piecem 


eastward to 


el 

« » 0 
progressively extended "scythe. Th expeditiona Gd 
now three corps strong, deployed in turn between La Bassée a 


Ypres, where it effected a junction v 
yond it the embryo of a new Frenc 
shape, and the Belgians continued the 
Although the British right and centr 


le Sed, 
already been held y 


Sir John French, discounting even the estimate of the (ur. 
man strength furnished by his intellig 

to begin the offensive from Ypres towa 

stillborn, for it coincided with the opening of the German oi ensive 
on Oct. 20, but for a day or two Sir John French persisted in the 
belief that he was attacking while his t 's were barely holding 
their ground. With Foch the delusion sisted still longer, an 
this failure to grasp the situation wa tly responsible for the 
fact that Ypres was essentially, like the Battle of Inkerman during 
the Crimean War, a "soldiers' battle." Already, since Oct, 18, the 
Belgians on the Yser had suffered growing pressure which threat 
ened a disaster that was ultimately saved, by the end of the month, 
through the opening of the sluices and the flooding of the coastal 
area, At Ypres the crisis came later and was repeated, with Ot. 
31 and Nov. 11 marking the turning [x jf the struggle, That 
the Allied line, though battered and te y strained, was in the 
end unbroken was due to the dogged r« nce of the British and 


the timely arrival of French reinforcen 
This defense of Ypres is in a dual 
to the British regular army, for here 


the supreme memori. 
howed the inestimable 


value of the disciplined morale and unique standard of musketry 
that were the fruit of long training, anc here was their tomb 
stone. “From failing hands they threw the torch" to the nev - 
national armies rising in England to the call of patriotism, Wil - 
the Continental Powers the merging oí ventional armies int 
national armies was a hardly perceptible process because of that 
system of universal service. But with Britain it was clar l 
stamped as revolution, not evolution. While the little profession 
army sacrificed itself as the advanced goard of the nation! | 
truth of the new warfare of peoples was beginning to come home 
to the civilian population. Lord Kitchener, a national symbol 
because of his imperial achievements, had been summoned to y 
post of war minister, and with a supreme flash of vision m 
grasped, in contrast to governments and general staffs alike, E 
probable duration of the struggle. The people of Britain respon 
to his call to arms, and like an ever rising flood the "New An 
came into being. By the end of the nearly 1,000,000 më 
had enlisted, and the British Empire had altogether E i 


under arms. Perhaps Kitchener was wrong in no isting 
expansion, from a professional to a national scale, on ie that 
Territorial foundation, It must be remembered, hotet 
the Territorial Force was enlisted for home defense an ary: 
initially its members’ acceptance of a wider role hos Mu 
Perhaps, also, he was tardy in recognizing their military sibl 

The duplication of forces and of organization was Un js het 
a source of delay and a waste of effort. Kitchener has a! ah ly 
reproached for his reluctance to replace the voluntary sys 
conscription, but this criticism overlooks how deeply 10° ss 
the voluntary system in British institutions and the slow" dion 
which lasting changes could be effected in them. I i 
method was characteristic of the man, it was also f 
of England. If it was unmethodical, it was calculated | “gadir 
most vividly on the British people the gulf between their 
torial” wars of the past and the national war to whic 
committed, js alo! 

While a psychological landmark, the battle of Ypres “ate 
military landmark. For, with the repulse of the Cen Di 
to break through, the trench barrier was consolidated ft 
Swiss frontier to the sea, The power of modern defense "I 
umphed over attack, and stalemate ensued. The miis is "ol 
of the Franco-British alliance during the next four yea! fa D 
of the attempts to upset this deadlock, either by '? 
barrier or by finding a way round. : 

On the Eastern Front, however, the greater distant? 


and P 
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reater differences between the equipment of the armies ensured 
afuidity which was lacking in the West. Trench lines might form, 
but they were no 1 than a hard crust covering a liquid expanse. 
To break the c _was not difficult, and once broken, mobile 
operations of the « yle became possible. This freedom of ac- 
tion was denied to the Western Powers, but Germany, because of 
its central position, had an alternative choice, and from November 
1914 onward its command adopted a defensive strategy in France 
while seeking to cripple the power of Russia. 


D. Russian FRONT 


East Prussia.—In the East the opening encoun- 

d by rapid changes of fortune rather than by 

tage. The Austrian command, emulating its 

1e principle of concentration, detached part of 
its strength in an abortive attempt to crush Serbia. And the plan 
for an initial offensive to cut off the Polish “tongue” was further 
crippled by the fact that the German part of the pincers did not 
operate, It was, in leed, being menaced by a Russian pair of 
pincers instead, for the Russian commander in chief, the Grand 

Duke Nicholas, had urged his 1st and 2nd armies to invade East 
Prussia without waiting to complete their concentration in order 
to ease the pres on his French allies. As the Russians had 
more than a two-to-one superiority, a combined attack had every 
chance of crus! the Germans between the two armies. On 

Aug. 17, Gen. el Rennenkampf’s Ist Army (six-and-a-half 

divisions and five cavalry divisions) crossed the East Prussian 

frontier, and on Aug. 19-20 met and threw back the bulk (seven 
divisions and one cavalry division) of Gen. Max von Prittwitz's 
8h Army at Gumbinnen (Gusev). On Aug. 21, Prittwitz heard 

that the Russia d Army (ten divisions and three cavalry divi- 

sions) under G ndr Samsonov had crossed the southern 

frontier of East in his rear, which was guarded by only 
three divisions panic Prittwitz momentarily spoke of falling 
back behind the Vistula, whereupon Moltke superseded him with 

a retired general, Paul von Hindenburg, to whom was appointed 

as chief of staff lendorff, the hero of the Liége attack. 
Developing a n which, with the necessary movements, had 

been already i ted by Col. (later Gen.) Max Hoffmann of the 

Sth Army staff, :ndorff concentrated about six divisions against 

Samsonov's left wing. This force, inferior in strength to the Rus- 

sians, could not have been decisive, but Ludendorff, finding that 
ennenkampf was still near Gumbinnen, took the calculated risk 

of withdrawing the rest of the German troops, except the cavalry 
screen, from that front and rushing them back against Samsonov's 

Tight wing. This daring move was aided by the absence of commu- 

nication between the two Russian commanders and the ease with 

Which the Germans deciphered Samsonov's wireless orders to his 

Corps. Under the converging blows Samsonov’s flanks were 

crushed and his centre surrounded. The outcome of this military 

Masterpiece, afterward christened the Battle of Tannenberg, was 

the destruction of almost the whole of Samsonov’s army. Then, 

teceiving two fresh army corps from the French front, the German 

Commander turned on the slowly advancing Rennenkampf, whose 
ck of energy was partly due to his losses at Gumbinnen and 

Subsequent lack of information, and drove him out of East Prussia. 
Sa result of these battles Russia had lost a quarter of a million 

un and, what it could afford still less, much war matériel. But 

n invasion of East Prussia had at least, by causing the dispatch 

two corps from the West, helped make possible the French 
comeback on the Marne. 

E, Galician Battles—On the southern front, moreover, the 
ales had tilted against the Central Powers. The offensive of the 
"strian 1st and 4th armies into Poland had at first made progress, 

es was nullified by the onslaught of the Russian 3rd and 8th 

th ties upon the weaker 2nd and 3rd armies, which were guarding 
e Austrian right flank, ‘These armies were heavily defeated 
is 26-30) and driven back through Lemberg (Lvov). The 
ie nce of the Russian left wing thus threatened the rear of the 
ei Ree Austrian left wing. Conrad tried to swing part of his 
Tound, in turn, against the Russian flank, but this blow was 
ed and then, caught with his forces disorganized by the 


1. Invasion of 
ters had been mar 
any decisive adv 


WAR I 


| 3 
ERE) CENTRAL POWERS | | m 

| 
E] ALLIES | $ 


697 


NEUTRALS 


| 
SERBIA: | 
mm FRONT IN SEPT. 1914 


FRONT IN OCT. 1915 , 


FRONT IN 
m" NOV. 1918 f 


EASTERN FRONT: 


MAXIMUM EXTENT OF 1914 
RUSSIAN DRIVE 


—— FRONT IN SEPT. 1916 AFTER 
mM BRUSILOV OFFENSIVE AND. 


ENTRANCE OF RUMANIA INTO WAR 


FRONT AT BEGINNING OF 1915 


GERMAN-AUSTRIAN OFFENSIVE FRONT AT ARMISTICE OF DEC. 1917 


FIG. 5.—THE EASTERN FRONT FROM 1914 THROUGH 1917 


renewed advance of the Russian right wing, he was forced on Sept. 
11 to extricate himself by a general retreat, falling back almost 
to Cracow by the end of September. Austria’s plight compelled 
the Germans to send aid, and the bulk of the force in East 
Prussia was formed into a new 9th Army and switched south to 
the southwestern corner of Poland, from where it advanced on 
Warsaw in combination with a renewed Austrian offensive. But 
the Russians were now approaching the full tide of their mobilized 
strength; regrouping their forces and counterattacking, they drove 
back the advance and followed it up by a powerful effort to invade 
Silesia. 


698 


The Grand Duke Nicholas formed a huge phalanx of seven 
armies—three in the van and two protecting either flank. A fur- 
ther army, the 10th, had invaded the eastern corner of East Prussia 
and was engaging the weak German forces there. Allied hopes 
rose high as the much-heralded Russian "steamroller" began its 
ponderous advance. To counter it the German Eastern Front was 
placed under Hindenburg and Ludendorff, who devised yet an- 
other masterstroke, based on the system of lateral railways inside 
the German frontier. The 9th Army, retreating before the ad- 
vancing Russians, slowed them down by a systematic destruction 
of the scanty communications in Poland. On reaching its own 
Írontier, unpressed, it was first switched northward to the Posen 
(Poznan)-Thorn area, and then thrust southeastward on Nov. 11, 
with its left flank on the Vistula, against the joint between the two 
armies guarding the Russian right flank. The wedge, driven in by 
Ludendorff's mallet, sundered the two armies, forced the 1st back 
on Warsaw and almost effected another Tannenberg against the 
2nd, which was nearly surrounded at Lodz, when the 5th Army 
from the van turned back to its rescue. As a result, part of the 
German enveloping force almost suffered the fate planned for 
the Russians but managed to cut its way through to the main 
body. If the Germans were balked of decisive tactical success, 
this maneuver was a classic example of how a relatively small 
force, by using its mobility to strike at a vital point, could paralyze 
the advance of an enemy several times its strength. The Russian 
"steamroller" was thrown out of gear. In December, however, the 
Russians took Memel (Klaipeda), losing it in March 1915. 

Within a week, four new German army corps arrived from the 
Western Front, where the Ypres attack had now ended in failure. 
Although too late to clinch the missed chance of a decisive victory, 
Ludendorff was able to use them in pressing the Russians back by 
Dec. 15 to the Bzura-Ravka line in front of Warsaw. This set- 
back and the drying up of his munitions supply decided the Grand 
Duke Nicholas to break off the seesaw fighting still in progress near 
Cracow and fall back on winter trench lines along the Nida and 
Dunajec rivers, leaving the end of the Polish "tongue" in the hands 
of the enemy. Thus, on the East as on the West, the trench stale- 
mate had settled in, but the crust was less firm and the Russians 
had drained their stock of munitions to an extent that their poorly 
industrialized country could not make good. 

3. Beginning of Air Attacks. The same period witnessed 
the dawn of another new form of war which helped to drive home 
the new reality that the war of armies had become the war of 
peoples, From January 1915, Zeppelin raids began on the English 
coast and reached their peak in the following winter, to be suc- 
ceeded by airplane raids, The difficulty of distinguishing from the 
air between military and civilian objectives smoothed the path 
for a development which, beginning with excuses, ended in a frank 
avowal that in a war for existence the will of the enemy nation, 
not merely the bodies of its soldiers, is the inevitable target. 


E. Events or 1915 


d 1. Deadlock on Land.— Well before the end of 1914 the real- 
ity of the deadlock on the Western Front was clear to the govern- 
ments and general staffs of the warring countries, and each was 
seeking a solution, The reaction varied in form and in nature 
according to the mental power and predisposition of the different 
authorities. With the Central Powers the opinion of Falkenhayn 
was the decisive factor, and the impression derived not merely 
from his critics but from his own account is that neither the opin- 
ion nor the direction was really clear as to its objective. He was 
too obsessed with the principle of security at the expense of the 
principle of concentration, and in his failure to fulfill the second 
he undermined the foundations of the first. 

On his appointment after the Marne reverse, he still adhered 
to the Schlieffen Plan of seeking a decision in the West but he did 
not follow the Schlieffen method of weakening his left wing in 
order to mass on the vital right wing. The October-November 
attack round Ypres was made largely with raw formations, while 
war-experienced troops lay almost idle between the Aisne and the 
Vosges. Col. (later Gen.) Wilhelm Groner, chief of the field rail- 
Ways, even went so far as to submit a detailed plan to Falkenhayn 
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for transferring six army corps to the right wing, but iud 
jected. When it is remembered how close to the breaking " 
was the Allied line at Ypres, it can only aid that foras 
time the German supreme command s he Allies, At this a 
ture, too, Ludendorff was pleading for rc nforcements to i a 
cisive his wedge blow at the Russian fi near Lodz, but Falken. 
hayn missed the chance by delay til the Ypres failure hag 
passed from assurance to fact. 

Convinced at last of the strength 
Falkenhayn took the momentous decis 
fensive in the West. But his objec 
been vague. His feeling that the war 
in France led him to distrust the valu: 
bility, of a decision against Russia 
that the Eastern Front was the only p 
tions in the near future, he withheld t 
until forced to supply them by th« 
Austro-Hungarian front. And even t! 
luctantly and meagrely, enough to se 
quantity and the time for decisive vi 

It is to his credit, however, that 
now inevitable and that he set t« 
resources for such a warfare of attr 
entrenchment was carried to a high: 
country, the military railways were cx 
ment of reserves, and the supply oí 
terial for their manufacture was tackle 
prehensively that an ample flow w 
1915 onward—a time when the Bri 
the problem. Here were laid the four 
organization and utilization of resour: 
of Germany's resisting power to the prc 
ade. For the scientific grasp of the « 
many owed much to Walther Rathen 
dustry. 

Germany also pioneered in the | 
early as the autumn of 1914 it launche 
ganda in Asia to undermine British prestige and the loyalty of 
Britain's Muslim subjects. The defect of Germany's propagandi 
its crudeness, was less apparent when directed to Asian people 
than when applied to the peoples of Ex ind America. 

The same period witnessed also the one great success for Gere 
man diplomacy, the entry of Turkey into the war, althoug bL 
was fundamentally due to a combination of prewar cause wil 
military events. Since 1909 the country had been under the pus 
trol of the Young Turks, an organization to which traditions Me 
cluding that of friendship with Britain, were abhorrent. cen 
filled with its own dream of a Germanic Middle East—of V j 
the Baghdad Railway was the symbol, had skilfully exploited f 
opportunity to gain a dominating influence over the new Pe, 
Turkey. Their leader, Enver Pasha, had been military pe 
Berlin, German instructors permeated the Turkish Am 
definite understanding existed between Germany and the if 
Turks’ leaders as to common military action—urged by poo 
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mon bond of necessary safeguard against danger from Russia. 
The arrival of the “Goeben” and “Breslau” reinforced the moral 

yessure of the German ambassador, and eventually on Oct. 29 
the Turks committed definite acts of war, at Odessa against Rus- 
sja and in Sinai ag t Britain. : 

Falkenhayn had s! own “the decisive importance of Turkey 
joining in the struggle” first, as a barrier across the channel of 
munitions supply Russia, and second, as a distraction to the 
military strength « tain and Russia. Under German dictation, 
Turkey struck as carly as mid-December against the Russians in 
the Caucasus, but ' r’s overambitious plan ended in disaster 
atthe battle of Saricamish. Turkey was no more fortunate in its 
next venture—to cu: Britain's Suez Canal artery with the East. 
The Sinai Desert was a check on an invasion in strength, and the 
two small detachments that got across were easily repulsed, at 
Ismailia and El Kayitara, although allowed to make good their re- 
treat, But if both these offensives were tactical failures, they were 


of great strategic v: |ue to Germany by pinning down large Russian 
and British forces 
As an offset to Turkey joining the Central Powers, Italy defi- 


nitely threw over tbe artificial ties of the old alliance with Germany 
and joined the Enici.te. On May 24, it declared war on Austria— 
its hereditary encmy—although avoiding an open breach with 
Germany. If Italy < main objective was to seize the chance of re- 
deeming its kinsmen in Trieste and the Trentino from Austrian 
tule, there was also « spiritual desire to reassert its historic tradi- 
tions. Militarily, owever, Italy’s aid could not have an early or 
great effect on the situation, for its army was unready to deliver a 
prompt blow, and ‘he Austrian frontier was a mountainous ob- 
stacle of great natural strength. 

2, Franco-British Plans.—On the Entente side the reality of 


the trench deadloc!: produced different and diverse reactions. If 
the desire to hold o: to its territorial gains swayed Germany's strat- 
ty, the desire to :ecover its lost territory dominated France's 


Strategy. It is trus 
tion on the Weste 
enemy, was justi? 
unlock the barrier 
Winter attacks ir 


that their mental and material concentra- 
Front, where lay the main armed force of the 
by military tenets, but without any key to 
were merely knocking themselves to pieces. 
Artois, on the Aisne, in Champagne, and the 
Woevre afforded y proof, and against the Germans’ skill in 
trench fighting s “nibbling” was usually attrition on the 
Wrong side of the balance sheet. As for any new key, the French 
Were singularly lacking in ideas. 

British-inspired solutions to the deadlock crystallized into two 
main groups, one tactical, the other strategical. The first was to 
Unlock the trench barrier by producing a machine invulnerable 
to machine guns and capable of crossing trenches, which would 
"store the tactical balance upset by the new preponderance of 
defensive over offensive power. The idea of such a machine was 
conceived by Col, (later Gen.) Sir Ernest Swinton in October 1914, 
i nourished in infancy by Winston Churchill, then first lord of 

Admiralty, and ultimately, after months of experiment ham- 
Pered by official opposition, came to maturity in the tank of 1916. 

€ strategica] solution was to go round the trench barrier. Its 
ilvocates—who became known as the “Eastern” in contrast to 
a Western” school—argued that the enemy alliance should be 
ed as a whole, and that modern developments had so changed 
eos of distance and powers of mobility that a blow in 
Di © other theatre of war would correspond to the historic attack 

e j ehemy’s strategic flank, Further, such an operation would 
Wm accordance with the traditional amphibious strategy of 
wid ànd would enable it to exploit the advantage of sea power 
recall had hitherto been neglected. In October 1914, Lord Fisher, 
kind ed to the office of first sea lord, had urged a plan for a 
mes 9n the German coast. In January 1915, Lord Kitchener 
i cated another—the severing of Turkey’s main line of eastward 
fe munication by a landing in the Gulf of Alexandretta. The 
ee comments of Hindenburg and Enver show how this would 
ide Paralyzed Turkey. It could not, however, have exercised a 
zh Influence, and it was anticipated by another project, partly 

*sult of Churchill's strategic insight and partly due to the pres- 
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This was the Dardanelles expedition, about which controversy 
has raged so hotly that the term just applied to Churchill may 
be disputed by some critics. This is answered by the verdict of 
Falkenhayn himself: “If the straits between the Mediterranean 
and the Black Sea were not permanently closed to Entente traffic, 
all hopes of a successful course of the war would be very consider- 
ably diminished. Russia would have been freed from her signifi- 
cant isolation . . . which offered a safer guarantee than military 
successes . . . that sooner or later a crippling of the forces of 
this Titan must take place . . . automatically.” The fault was 
not in the conception but in the execution. Had the British used 
at the outset even a fair proportion of the forces they ultimately 
expended in driblets, it is clear from Turkish accounts that vic- 
tory would have crowned their undertaking. 

The cause of this piecemeal application of force and dissipa- 
tion of opportunity lay in the opposition of Joffre and the French 
general staff, supported by Sir John French. Despite the evi- 
dence of the sequel to the Marne, of the German failure at Vpres, 
and subsequently of his own still more ineffectual attacks in De- 
cember, Joffre was still confident of his power to achieve an early 
and decisive victory in France. His plan was that of converging 
blows from Artois and Champagne upon the great salient formed 
by the entrenched German front, to be followed by an offensive 
in Lorraine against the rear of the enemy armies. The idea was 
similar to that of Foch in 1918 but the vital difference lay in the 
conditions existing and the methods employed. A study of the 
documents conveys the impression that there has rarely been 
such a trinity of optimists in whom faith was divorced from reason 
as Joffre, Foch (his deputy in Flanders), and French—albeit the 
latter's outlook oscillated violently. In contrast the British gov- 
ernment considered that the trench front in France was impreg- 
nable to frontal attacks, had strong objection to wasting the man- 
power of the New Armies in a vain effort, and at the same time felt 
increasing concern over the danger of a Russian collapse. These 
views were common alike to Churchill, Lloyd George, and Lord 
Kitchener, who on Jan. 2, 1915, wrote to Sir John French: “The 
German lines in France may be looked upon as a fortress that can- 
not be carried by assault and also that cannot be completely in- 
vested, with the result that the lines may be held by an investing 
force while operations proceed elsewhere." 

Lloyd George advocated the transfer of the bulk of the Brit- 
ish forces to the Balkans, both to save Serbia and to develop an 
attack on the rear of the hostile alliance. This view was shared by 
a section of French opinion and, in particular, by Galliéni, who 
proposed a landing at Salonika as a starting point for a march on 
Constantinople (Istanbul) with an army strong enough to encour- 
age Greece and Bulgaria to combine with the Entente. The cap- 
ture of Constantinople was to be followed by an advance up the 
Danube into Austria-Hungary in conjunction with the Rumanians. 
But the commanders on the Western Front, obsessed with the 
dream of an early breakthrough, argued vehemently against any 
alternative strategy, stressing the difficulties of transport and sup- 
ply and insisting on the ease with which Germany could switch 
troops to meet the threat. If there was force in their contention, 
it tended to ignore the experience of military history that "the 
longest way round is often the shortest way there," and that the 
acceptance of topographical difficulties has constantly proved pref- 
erable to that of a direct attack on an opponent firmly posted and 
prepared to meet it. 

The weight of military opinion bore down counterproposals and 
the Balkan projects were relinquished in favour of a concentration 
of effort on the Western Front. But misgivings were not silenced 
and at this juncture a situation arose which revived the Near 
Eastern scheme in a new if attenuated form. 

3. Dardanelles Expedition.—On Jan. 2, 1915, Kitchener re- 
ceived an appeal from the Grand Duke Nicholas for a diversion 
that would relieve the Turkish pressure on Russia's Army in the 
Caucasus. Kitchener felt unable to provide troops and suggested 
a naval demonstration against the Dardanelles, which Churchill, 
appreciating the wider strategic and economic issues, proposed to 
convert into an attempt to force the passage. His naval advisers, 
if not enthusiastic, did not oppose the proposal and in response 
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to a telegram, the admiral on the spot, Sackville Carden, submitted 
a plan for a methodical reduction of the forts and clearance of the 
minefields. Fisher, while clinging to his own North Sea project, 
strongly advocated a combined naval and military expedition. 
On Jan. 13, the War Council decided for a naval expedition to 
“take the Gallipoli Peninsula, with Constantinople as its objec- 
tive.” A naval force, mainly of obsolete vessels, was formed, with 
French aid, and after preliminary bombardment, entered the strait 
on March 18. Drift mines, however, caused the sinking of sev- 
eral ships, and the attempt was abandoned. 

It is a moot point whether a prompt renewal of the advances 
would not have succeeded, for the Turkish ammunition was ex- 
hausted, and in such conditions the mine obstacle might have been 
overcome, But the new naval commander, Adm. John de Robeck, 
decided against it unless military aid was forthcoming. Already, a 
month before, the War Council had determined on a joint attack 
and had begun the dispatch of a military force under Gen. Sir Ian 
Hamilton. (See DARDANELLES CAMPAIGN.) But as the authori- 
ties had drifted into the new scheme, so were they tardy in releas- 
ing the necessary troops, and even when sent in inadequate num- 
bers, several more weeks’ delay had to be incurred—at Alexandria 
—in order to suitably redistribute the force in its transports for 
tactical action. Worst of all, this fumbling policy had thrown away 
the chance of surprise, which was vital for a landing on an almost 
impregnable shore. When the preliminary bombardment took 
place in February only two Turkish divisions were at the strait; 
this was increased to four by the date of the naval attack and to six 
when Hamilton was at last able to attempt his landing. For this 
he had only four British divisions and one French division—ac- 
tually inferior in strength to the enemy in a situation where the 
inherent advantage of defensive over offensive power was multi- 
plied by the natural difficulties of the terrain. His weakness 
of numbers and his mission of aiding the passage of the fleet com- 
pelled him to choose a landing on the Gallipoli Peninsula in pref- 
erence to one on the mainland or on the Asiatic shore; and the 
rocky coastline limited his possible landing places. 

On April 25 he made his spring at the southern tip of the pe- 
ninsula near Cape Helles and—with Australian and New Zealand 
troops—near Gaba (Kaba) Tepe, about 15 mi. up the Aegean 
coast; the French, as a diversion, made a temporary landing at 
Kum Kale on the Asiatic shore, The troops effected the impossible 
and made good their lodgment on beaches strewn with barbed wire 
and swept by machine guns. But the momentary asset of tactical 
surprise had passed, the difficulties of supply were immense, while 
the Turks held the commanding heights and were able to bring 
up their reserves. The invaders managed to hold on to their two 
precarious footholds, but they could not expand them appreciably. 
and the stagnation of trench warfare set in. They could not go on, 
and national prestige forbade them to go back. í 

Ultimately, in July, the British government decided to send a 
further five divisions to reinforce the seven by now on the penin- 
sula. By the time they arrived the Turkish strength in the 
region had risen to 15 divisions, Hamilton decided on a double 
stroke—a reinforced blow from Gaba Tepe and a new landing at 
Suvla Bay, a few miles north—to sever the middle of the peninsula 
and secure the heights commanding the Narrows. He deceived 
the Turkish command and achieved surprise (Aug. 6), but the 
first blow failed and the second lost a splendid chance by the 
inexperience of the troops and still more the inertia and fumbling 
of the local commanders. For over 36 hours, before reserves ar- 
rived, only one-and-a-half Turkish battalions barred the path. 
Energetic new commanders, for whom Hamilton had previously 
asked, were sent out when the opportunity had passed. The Brit- 
ish were once more condemned to hang on to tenuous footholds 
and with the autumn rains setting in their trials were increased. 
The British government had lost faith and was anxious to with- 

draw, but fear of the moral effect delayed its decision. Hamilton 
was asked for his opinion, however, and when he pronounced in 
favour of continuing—in which course he still had confidence—he 
was replaced by Lieut. Gen. Sir Charles Monro, who immediately 
declared for evacuation. Kitchener was then sent out to investi- 
gate, and on his verdict a withdrawal was sanctioned and carried 
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out from Suvla and Anzac on the night of Dec, 18-19 and f 
Helles on that of Jan. 8-9, 1916. The bloodless evacuation a 
example of masterly organization and cooperation, Thus ind 
tain rang down on a sound and farsighted conception marre] ar ' 
chain of errors in execution almost unrivaled even in British i 
tory. (See further The War at Sea, | v.) 

4. Menace to Russia.—While the 
lock the back door to Russia, the Gerr: 
ing the Russians, whose resistance was 
from a lack of munitions which could 
eign supplies through that locked entr 
the Eastern Front, the campaign of 19! 
force could count on defeating any lar 
when Russians and Austrians met on « 
with the Russians. Falkenhayn was 
patch German reinforcements as « 
thus was dragged into an offe 
ing it as a clearly defined plan. Luder 
eyes firmly fixed on the ultimate object 
vocated a wholehearted effort to brea} 
a strategy of decision, Falkenhayn's a s "zy of attrition, 

In the conflict of wills between the > men lies the clue to 
the resultant strategy of Germany—high!y effective yet not de 
cisive. On the other side the fresh ! in plan embodied the 
lessons of experience and was soundly ceived, but the meus 
were lacking and the instrument de! The Grand Duke 
Nicholas aimed to secure both his flan lidly before attempt- 
ing a fresh blow toward Silesia, Fron ary until April, undet 
bitter winter conditions, the Russian f: on the southern flank 
of the Polish salient battled to gain pos on of the Carpathians 
and the gateways into the Hungarian | But the Austrian, 
with a German infusion, parried their efforts, and the loss was di- 
proportionate to the small gains. 

The long-besieged fortress of Przemy 
their hands on March 22, In northern 
preparing to strike at East Prussia when t} 
fresh Ludendorff stroke eastward towa 
proper. The blow was launched on Feb 
and frozen swamps, and was distinguish 
four Russian divisions in the Augustovo 
tracted the sting from the Russian attaci i 

These moves were, however, merely a ain raiser to the re 
drama of 1915, But before turning to this it is necessary to gh 
at events on the Western Front, the importance of which is pit) 
as a signpost to the future and partly because of the reaction i 
brought on the Eastern Front. ; 

5. Neuve Chapelle.—While a way round the trench e 
was being sought in Gallipoli and experiments with à nove Ü 
were being carried out in England, the Allied commands in Fran 
were trying more orthodox solutions. The most significant was d 
British attack at Neuve Chapelle on March 10. Saveas pu 
periment the attempt stood self-condemned, for it was a? 307 
attempt on a small front with inadequate resources. 
in France of several new regular divisions made up from. n, Mi 
garrisons, of the Indian Corps and the 1st Canadian DM al 
brought the British strength up to 13 divisions and 5 cav 
visions, besides a number of selected Territorial battalions o 
increase enabled Sir John French to divide his forces a + 
armies and gradually to extend his share of the front. Bu ' 
was insistent that Sir John relieve the French of the Ypres T | 
which they had taken over in November, and made the if d 
French attack contingent on this relief. Sir John B. j 
sidered that he had not sufficient troops for both purposes tn 
decided to carry out the attack single-handed. An additio 
tive was his resentment of the constant French criticisms 
British were not “pulling their weight.” é 

In design, however, the attack entrusted to Gen. Sit n 
Haig's 1st Army was both original and well thought out à, fot 
intense bombardment of 35-minute duration on a 2000" 
age, the artillery lengthened their range and dropped a C! 
fire to prevent the reinforcement of the enemy's battere 
which were rapidly overrun by the infantry. 
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1914 

The assassination of the Austrian Habsburg 
archduke Francis Ferdinand and his wife (left) 
was the climax of a series of crises, political 
as well as military, that led to the outbreak 
of war in the summer of 1914. World War | 
was the first "'total"" war of modern times in 
which civilian populations as well as military 
personnel played a vital part. On both sides 
there was popular enthusiasm for the war at 
its outset 


Gavrilo Princip, assassin of the heir to the Austrian throne, under 
arrest, At Sarajevo, Bosnia (Yugoslavia), on June 28 
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Battered British Marines retreat from Ant- 
werp in October 


German transport passing through a sacked Belgian village in August 


BY COURTESY OF (TOP RIGHT) THE IMPERIAL WAR MUSEUM, LONDON; PHOTOGRAPHS, (TOP LEFT, C 
THE MANSELL COLLECTION 


British transport struck by shrapnel during the Battle of the Marne. At right 
the camera, blood covering his face 
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German shell exploding on the cathedral at Reims, 


September 


1914 
In August German troops cro 
where their efficient advance RT 
by considerable brutality toward the av 
populace. Exaggerated atrocity stories 
ports of acts of German callous i 
the shelling of Reims cathedral (abovèh i 
Allied opinion behind the war eff or 
troops, sent to avenge Belgium, so (op i 
fronted by the raw horror of war 
British and French efforts to 
advance met with limited and COS 
in the Battle of the Marne in Septem g 
right). In August the Russian army 
East Prussia, only to be stopped @ b 
of Tannenberg; the ferocity of tha pet 
the devastation wreaked upon nit 
Eastern Europe are suggested n rere 
market place (centre left), fired by 
Russian troops 
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\ustrian troops await Italian attack in the Alps 


2 all 


iei German and British airplanes in a “dogfight” on the Western Front. 
In determined efforts to break the Vi ud foc observation, aircraft played an increasingly important 
deadlock on the Western Front dur- "° id 
ing 1915, both sides developed and 
refined new techniques and tools 
of war, including poison gas (left), 
the military airplane (top right), 
and the submarine (right). In May, 
Italy declared war on Austria and 
thus began a rugged Alpine war 
that would last for two years. The 
war at sea pitted the British Navy 
against the smaller German fleet. 
The British victory at Dogger Bank 
(below) forced the German ad- 
mirals to adopt a policy of caution 


German submarine crew shouting boarding instructions to survivors 
from a torpedoed British ship 


Tine troops wear jas masks await 
àck in a trench on the Western Front 


rites 
nking “Blücher,” a victim of British fire at Dogger Bank in January 


German sailors clinging to the hull of the overturned and si 
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British naval guns bombarding Turk positions on tho Gi 
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1915 
The bloody stalemate on the Western Front Me ) 
acterized by sporadic harassing attacks C 
in which casualties were high but little Pie made 
gained by either side. In August, the E Da 
an enormously costly attempt to force t e All 
nelles at Gallipoli (above). Though the ae 
force of men, animals and matériel (top) E of 
the beaches for months, the military be. fin 
campaign were negligible, and the Allied s Iga 
withdrew in January of 1916. In octo om 
joined the Central Powers in attack on Ser t: 
left). Serbia, which had successfully repu ns vil pit 
Austrian attacks in 1914, fell to the Bulgari 
two months 


Bulgarian troops attacking in Serbia 
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Crown Prince William, at right with cap, receiving salute, reviewing his troops before the Battle of Verdun. 
The crown prince was nominally in charge of the German attack on Verdun 


French defenders of Verdun 


1916 
The German attacks around Verdun 
(top left and top right), beginning 
in February and ending in August, 
and the Allied offensive on the 
Somme (right, bottom left and 
bottom right), between July and 
November, together produced the 
highest toll of casualties of the war: 
about 2,000,000 men on all sides 
Were killed, wour , or taken pris- 
Wer during the two drawn-out bat- 
tes While the military changes, 
‘Rain, were negligible. At year's 


td the deadlock on the Western | : " 1 
font was as stubborn as ever Exhausted British soldiers keeping watch in a trench during the Battle of the Somme 
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Britis ta x x 
hug, Mark | tank crossing British trench on its way to the attack during the 
he Somme. The Somme marked the first use of tanks in war 


British ammunition limber mired in mud during the Battle of the Somme 
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French soldiers crossing a bridge that was destroyed by Germans during retreat to 


Hindenburg Line 


Gen. Edmund Allenby and entourage entering Jerusalem through the 
Jaffa Gate 
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In March 1917 the tsarist regime in Russia 

overthrown, and the ensuing political turmoil 

bined with the enormous number of e 
suffered by Russia since the war bua 
tributed to large-scale defections from theR : 
Army during the summer (Plate VII, top; Pr 
the loss of Russian forces after the Brest, 
agreement of March 1918 was a blow to s 
Allies). In February 1917 the German armies hy 
started their withdrawal! to the Hindenburg La 
leaving a devastated landscape behind them (leki 
The Allied offensive in the spring (below), ledi 
French Gen. Robert Nivelle, gained little grou 
The fall of Jerusalem to British forces in Decemb 
1917 (bottom left) was one of the few Allied » 
tories of that year. The United States entered 
war in April, and the first U.S. troops (Plate) 
bottom) arrived in Europe in June. Their prese 
boosted Allied morale, but they were not usei: 
battle in substantial numbers until the springs 
1918. Another massive Allied offensive tha 
gan in the summer at Ypres (already the sum 
of two earlier, inconclusive battles) produced jay 
numbers of casualties and ended in Novemte 
mired in marshland (bottom right). The dae 
lock on the Western Front was then three years 
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7 ing OP 
Canadian troops leaping from their trench to attack Vimy Ridge du” 
successful Nivelle offensive in April 


se [4 
m of Ye" 
British stretcher bearers struggle in the mud during the Battle 
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Russian troops fleeing from German cavalry in Galicia in July 


Parisian crowds cheering U.S. troops in the Place de la Concorde in July 
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n1 
German troops advancing past a dead British soldier during the great spring offensive. The Partially riesen ir i totings; he soldiers walt fy 
blurred figure at centre is about to hurl a grenade orders to attack in gonne Fores: 


A series of vigorous offensives were launched by th 
Germans (top left) in the ng. At first successlil 
the Germans were checked at Château-Thierry, abut 
90 km. (55.9 mi.) from Paris; this battle saw te 
first large-scale use of U.S. troops. The Allied an 
German armies fought back and forth throughout 
summer, and little major ground was gained by ett 
side until September when ihe Allies began offensis 
at Saint-Mihiel, in the Meus. Argonne sector (aboni) 
and on the Saint-Quentin—Cambrai front (botot 
left). German aerial bombing (left), which b 
gun in 1915 and was intended to terrorize Uer 
population, was stepped during the last ur 
of the war as the Allied iorces advanced. In i 


I 
vember the Germans sued for peace, and onthe 
the Armistice was signed at Compiegne 
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British infantry and tanks moving up to cross the Hindenburg Line during the ; 
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m Ex i : from a ruine 
Battle of Saint-Quentin in September U.S. troops cheering the war's end from 


village 
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Complete surprise was attained and most of the first positions 
captured, but when in the second phase the frontage was extended, 
the artillery support was inadequate. Further, owing to scanty in- 
formation and to the two corps commanders waiting upon each 
er, a long pause occurred that gave the Germans five clear hours 
nize fresh resistance. Then, too late and mistakenly, the 
was ordered to be pushed “regardless of loss.” And loss 
ed the only result. An underlying factor was that the narrow- 
f the attack sector made the breach easier for the defenders 
se, although this defect was unavoidable owing to the general 
wtage of munitions. The British had been slower than the Ger- 
to awaken to the scale of ammunition supply required for 
ew warfare, and, even so, deliveries fell far behind contract, 
largely to the handicap imposed by trade union rules on the 
ion of skilled labour. These could only be modified after long 
tiation and the shortage of shells became so obvious in the 

of 1915 as to lead to a public outcry which culminated in 
establishment of a Ministry of Munitions, under Lloyd George, 
{fo coordinate and develop both the supply of raw materials and 
their manufacture. Apart from shells the crudeness and inferiority 
- ofall British trench-warfare weapons compared with those of the 
Germans made such an organization overdue, and its urgency was 
emphasized by the approach of the time when Britain’s New 
Armies would take over the field. If the task was undertaken late 
it was carried out with energy and thoroughness, and by 1916 
the flow of munitions reached a volume which removed any ma- 
terial handicap on the strategy of the British leaders. 

The tactical sequel of Neuve Chapelle was less fortunate, It 
was clear that the small-scale experiment had only missed success 
by a narrow margin and that there was scope for its development. 
But the Entente commands missed the true lesson, which was the 
surprise attainable by a short bombardment that compensated its 
brevity by its intensity. And only partially did they appreciate 
that the sector attacked must be sufficiently wide to prevent the 
defender’s artillery commanding, or his reserves closing, the 
breach. Instead, they drew the superficial deduction that mere 
Volume of shellfire was the key to success, Not until 1917 did they 
revert to the Neuve Chapelle method. It was left to the Germans 
- to profit by the experience against the Russians in May. 

6. Gas at Ypres.—Before that came, however, the Western 
Front was destined to increase the tally of military blunders. In 
the first, it was the Germans’ turn to find and misuse a new key 
to the trench deadlock. This was the introduction of gas, and, un- 
like the British introduction of tanks later, the chance, once for- 
feited, did not return owing to the relative ease of providing an 
antidote, Tn a local attack in Poland on Jan. 31, the Germans had 
tried the use of gas shells, but the experiment had been a failure 
Owing to the nullifying effect of the intense cold. At the next at- 
tempt the gas was discharged from cylinders owing to the failure 
n the authorities to provide the inventor, Fritz Haber, with ade- 
Quate facilities for the manufacture of shells. Further, the initial 


Rd mass of agonized fugitives, a 4-mi. gap without a living 
defender—such was the sequence of events. But the heroic re- 
SIs tance of the Canadians on the flank of the breach and the prompt 
Arrival of English and Indian reinforcements saved the situation 
p. absence of German reserves. The chlorine gas originally 
of Bere undeniably cruel, but no worse than the frequent effect 
o ell or bayonet, and when it was succeeded by improved forms 

gas, both experience and statistics proved it the least inhumane 
Eon weapons, But it was novel and therefore labeled an 
Th city by a world that condoned abuses but detested innovations. 

oh Germany incurred the moral odium that inevitably accom- 
n the use of a novel weapon without any compensating ad- 
Du. (See CHEMICAL WARFARE.) 

E the Entente side, wisdom would have counseled a period 
Waiting until their munitions supply had grown and the new 
and Sh armies were ready, but the desire to regain lost. territory 
the duty of relieving the pressure on Russia combined with 
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ill-founded optimism to spur Joffre to premature offensives. The 
German losses were exaggerated and their skill and power in de- 
fense underrated, and so a series of diffused and unconnected at- 
tacks was made, The main attack was by the French between 
Lens and Arras, under Foch’s direction, and the earlier experience 
of failure to make an effective breach in the trench barrier was 
repeated. The attack was launched on May 9 by General d’Urbal’s 
army ona 4-mi. frontage. It was quickly checked with murderous 
losses except on the front of Gen. (later Marshal) Philippe Pé- 
tain’s corps which, thanks to meticulous preparation, broke through 
to a depth of 3 mi. But the penetration was too narrow and re- 
serves were late and inadequate, and the gap closed. Foch, how- 
ever, persevered with vain attacks which gained a few acres of 
ground at excessive loss. Meantime, Haig's 1st Army had attacked 
toward Aubers Ridge simultaneously with the larger French at- 
tempt. The plan was to penetrate at two points north and south 
of Neuve Chapelle, 4 mi. apart, the total frontage of the two being 
24 mi., and then to converge in exploiting the double penetration. 
But the Germans, profiting also from the experimental value of 
Neuve Chapelle, had developed their defenses. Thus the attack 
died away quickly from a surfeit of German machine guns and an 
insufficiency of British shells. Under pressure from Joffre the at- 
tack was renewed on May 15 on the Festubert sector, south of 
Neuve Chapelle, and continued by small bites until May 27. The 
larger French offensive between Lens and Arras was not abandoned 
until June 18, when the French had lost 102,000 men, more than 
double the defender’s loss. 

The effect of these attacks was, moreover, to convince even the 
dubious Falkenhayn of the strength of his Western line and of 
the remoteness of any real menace from the Franco-British forces. 
His offensive on the Eastern Front had already opened. Tactically 
unlimited, its strategic object was at first only the limited one of 
relieving the pressure on the Austrian front and, concurrently, re- 
ducing Russia’s offensive power. Conrad proposed and Falken- 
hayn accepted a plan that aimed at a rupture of the Russian 
centre as the best means to this end, and in which the Dunajec 
sector between the upper Vistula and the Carpathians was selected 
as offering the fewest obstacles to an advance and best protection 
to the flanks of a penetration. The breakthrough was entrusted to 
Gen. (later Field Marshal) August von Mackensen, whose force 
comprised the newly formed German 11th Army, strengthened by 
divisions from the West, and the 4th Austro-Hungarian Army. 
The Ypres gas attack and a large cavalry raid from East Prussia 
were initiated to cloak the concentration on the Dunajec River of 
14 divisions and 1,500 guns against a front held by only 6 Russian 
divisions and lacking rear lines of trenches. 

7. Dunajec Breakthrough and Vilna.—On May 2, after 
an intense bombardment had flattened the Russian trenches, the 
attack was launched, and it swept through with little opposition. 
The surprise was complete, the exploitation rapid, and, despite a 
gallant stand on the Wisloka River, the whole line along the Car- 
pathians was rolled up, until on May 14 the advance reached the 
San, 80 mi. from its starting point. Defeat almost turned into 
disaster when this was forced at Jaroslaw, but the impetus of the 
advance had momentarily spent itself and reserves were lacking. A 
new factor was introduced by Italy’s declaration of war against 
Austria, but Falkenhayn persuaded the Austrian command, with 
some difficulty, not to move troops from the Russian front and to 
maintain a strict defensive on their Italian frontier, which was se- 
cured by the mountain barrier. He realized that he had committed 
himself too far in Galicia to draw back, and that only by bringing 
more troops from France could he hope to fulfill his objective of 
transferring troops back there, as this could only be possible when 
Russia’s offensive power was crippled and its menace to Austria 
removed. Strengthened by these reinforcements, Mackensen at- 
tacked again in cooperation with the Austrians, retook Przemysl 
on June 3, and captured Lemberg on June 22, cutting the Russian 
front into two separated portions. 

But the Russians, from their vast manpower resources, had al- 
most made good the loss of 400,000 prisoners, and Falkenhayn’s 
anxiety about the stability of his Austrian allies decided him to 
continue the offensive, although still with limited objectives and 
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with one eye on the situation in France. He changed its direction, 
however, from eastward to northward, between the Bug and Vis- 
tula where the main Russian forces lay. In conjunction, Hinden- 
burg was ordered to strike southeast from East Prussia across the 
Narew and toward the Bug. 

Ludendorff disliked the plan as being too much of a frontal at- 
tack; the Russians might be squeezed by the closing in of the two 
wings but their retreat would not be cut off. He urged once more 
his former plan for a wide enveloping maneuver through Kovno 
(Kaunas) against Vilna and Minsk. Falkenhayn rejected it, fear- 
ing that it would mean more troops and a deeper commitment. 
The result justified Ludendorff’s expectation—the Grand Duke 
Nicholas extricated his troops from the Warsaw salient before the 
German shears could close on him, Falkenhayn, on the other hand, 
considered that Ludendorff had not put his full weight into the at- 
tack. 

Nevertheless, 750,000 prisoners had been taken by the middle 
of August, Poland had been occupied, and Falkenhayn decided to 
break off large-scale operations on the Eastern Front. Bulgaria’s 
entry into the war was now arranged and Falkenhayn wished to 
support the combined attack of Austria and Bulgaria against Ser- 
bia, as well as to transfer troops back to meet the French offensive 
expected in September. Mackensen was sent to the Serbian front 
and Ludendorff was given belated permission to carry out his Vilna 
scheme with such resources as he had but as an independent op- 
eration, 

It began on Sept. 9, Gen. Otto von Below’s army of the Niemen 
and Field Marshal Hermann Eichhorn's 10th Army forming two 
great horns which gored their way into the Russian front, the one 
east toward Dvinsk (Daugavpils) and the other southeast toward 
Vilna, The Russians were driven back in divergent directions and 
the German cavalry advancing between the horns far overlapped 
Vilna and drew near the Minsk railway. But the German strength 
was slender and the Russians were free to concentrate against this 
isolated menace. In the face of the stiffening resistance Luden- 
dorff took the wise course of suspending operations. The crux of 
the situation was that the Russian armies had been allowed to draw 
back almost out of the net before the long-delayed Vilna maneuver 
was attempted; the degree of success attained with such weak 
forces was confirmation of its practicability and of Ludendorff's 
claim that a powerful blow delivered while the Russians were 
deeply enmeshed in the Polish salient might have annihilated the 
armed force of Russia. Russia had been badly lamed but not de- 
stroyed, and although never again a direct menace to Germany, it 
was able to delay the full concentration of German strength in the 
West for two years, until 1918. Falkenhayn's cautious strategy 
was to prove the most hazardous in the long run and, indeed, paved 
the way for Germany's bankruptcy. 

Thus, at the end of September, the Russian retreat, after a 
nerve-racking series of escapes from the salients which the Ger- 
mans systematically created and then sought to cut off, came to 
a definite halt on a straightened line stretching from Riga on the 
Baltic to Czernowitz (Chernovtsy) on the Rumanian frontier. 
But the Russian armies had gained this respite at a ruinous price, 
and their Western allies had effected little in repayment of Russia's 
sacrifice on their behalf in 1914. 

8. Allied Offensive in the West.—The Franco-British relief 
offensive of Sept. 25 had been no more fruitful than its predeces- 
sors. The main blow was launched by the French in Champagne 
in conjunction with a Franco-British attack in Artois, on either side 
of Lens. One fault was that the sectors were too far apart to have 
a reaction on each other, but a worse fault was that the command 
tried to reconcile two irreconcilable factors—they aimed at a 
breakthrough but preceded it with a prolonged bombardment 

which gave away any chance of surprise. Joffre’s plan was that 
the breakthrough in these two sectors was to be followed by a 
general offensive on the whole Franco-British front, which would 
"compel the Germans to retreat beyond the Meuse and possibly 
end the war." The unquenchable optimist! The British attack 
at Loos was undertaken against the opinion of Haig, whose 1st 
Army had to carry it out. The British resources in artillery were 
still much less than those of the French, and Haig, after personal 
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reconnaissance, reported that the sector was unsuitable 
tack. But Joffre, with the enchantment that distance lends, à 
clared that it was “particularly favourable ground.” Sir Joh 
French vacillated, as usual, but finally ordered the attempt E 
pressure from Kitchener. The latter, in this reversal of his a 
previous attitude, was apparently influenced by the grave situa 
in Russia, perhaps as well as by his reaction from the disappoint. 
ment at the Dardanelles. But as he had long since declared his 
view that the Western Front was impassable, it is difficult to E 
how he could feel that a hopeless offensive there could bring fresh 
hope to the Russians. Both in Champagne and Artois the attacks 
penetrated the forward German positions without difficulty, bi 
the delay in bringing reserves forward allowed the German reserves 
to close the gaps, a task simplified by the narrowness of the attack 
frontage. The slight gains of ground in no way compensated for 
the heavy price paid for them—the Allied loss was approximately 
242,000 against 141,000 Germans. And if the Allied commands 
had gained more experience so had the Germans, in the art of de. 
fense. The British share in this offensive was, however, notable 
marking the appearance in strength of the New Armies; at Loos 
they were “blooded” and if inexperience detracted from their ef- 
fectiveness, their courage and driving force were an omen of 
Britain's power to improvise ana 
tional effort comparable with the 
long-created military machines of 
the Continent. 

The direction of this effort in 
spired less confidence, and Sit 
John French gave place to Haig 
as commander in chief, just a 
already in September the Russian 
command had been transfered 
from the Grand Duke Nicholas 
nominally to Tsar Nicholas as# 
moral symbol, but actually tot 
new commander in chief, Gen 
Mikhail Alekseev, i newly ap 
yointed chief of staff. 
$ 9. Italian Front, 195- 
Italy’s military contribution t 
Í the Allied cause was handicapp 
not only by its unreadiness but 
the awkward strategic position? 
its frontier, difficult for initiating 
an offensive and hardly mote fi 
vourable for a secure defensi 
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The Italian frontier province? | 


Venezia formed a salient, flanked on the north by the ur 
Trentino and on the south by the Adriatic, pointing to Aust 
Bordering on the Adriatic was a stretch of relatively low #0 
on the Isonzo front, but the frontier then followed the Julian ade 
Carnic Alps in a wide sweep round to the northwest. Am 
vance eastward inevitably suffered the potential menace 
Austrian descent from the Trentino upon its rear. emed 
Nevertheless, the Eastern Front, though difficult enought 
to offer more prospect of success, besides threatening à we Tul 
of Austria, than an advance northward into the Alps. Wim 
was preparing to enter the war, Cadorna, who assumed s ade 
drew up his plan on the basis of an offensive eastward an ol 
fensive attitude in the north, The overhanging men 
Trentino was mitigated by the expectation of simultan 5 
sure upon Austria from Russia and Serbia. But on um 
Italy's declaration of war this hope faded, the Russian pe m 
ing back under Mackensen's blows, while the Serbs, d j 
quests from the Allies, failed to make even a demonstra frm 
enabled the Austrians to dispatch five divisions to the Iso ed Gf. 
the Serbian front, these being relieved by three newly form a 
man divisions. Even so there were only about eight divisim i 
available to oppose the Italians, who had a numeric? 2 
of more than three to one. ha jini 
In order to secure good covering positions on the nort other 
advance was successfully made into the Trentino, but 4" 
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e northeastern corner of the frontier salient—toward Tarvisio 
in the Carnic Alps—was forestalled. This local failure was to have 
unfortunate results later for it left the Austrians with a good stra- 
tegic sally port into the Tagliamento Valley, Meantime, the main 
talian advance, by the 2nd and 3rd armies, had begun at the end 
of May, but out of their total of 14 divisions only 7 were ready. 
Bad weather increased the handicap, the Isonzo coming down in 
od, and the initial advance soon came toa standstill. The Isonzo 
ront crystallized, like the others, into trench warfare. The Italian 
mobilization, however, was now complete and Cadorna mounted a 
eliberate attack, which opened on June 23. This first battle of 
e Isonzo continued until July 7, with little gain to show. A fresh 
series of efforts after a ten-day pause was hardly more effective, 
and the front then relapsed into the spasmodic bickering charac- 
teristic of trench warfare, while Cadorna made preparations for a 
new and larger effort in the autumn. When it was launched in Oc- 
tober he had a two-to-one superiority in numbers but was weak in 
arillery. This defect coupled with the superior experience of the 
defender rendered the new offensive as barren as its predecessors. 
It was sustained perhaps too obstinately and when finally broken 
off on Dec. 5, the Italian loss in the six-month campaign totaled 
some 280,000—nearly twice that of the defenders, who had shown 
on this front a fierce resolution which was often lacking when they 
faced the Russians. 
10. Conquest of 


Serbia, October 1915.—While stalemate, al- 
though with marked changes beneath the surface, had once more 
settled in on both the Eastern and Western fronts, the latter 
months of 1915 witnessed fluid operations elsewhere which were 
to have an uncalculated influence on the war. 

Austria had proved capable of holding the Italians on the 
Isonzo, and once the Russian danger began to fade under the 
pressure of the summer offensive, its command was anxious to 
deal with Serbia conclusively. Austria’s attempted invasions in 
August and September 1914, and again in November, had been 
brusquely repulsed by Serbian counterstrokes, and it was not 
pleasant for a great power, especially one with so many Slav 
subjects, to swallow such military rebuffs. Austria’s impatience 
coincided with Falkenhayn’s desire to gain direct railway commu- 
nication with Turkey, hard pressed at the Dardanelles. Through- 
out the summer the rival coalitions had been bidding for Bulgaria’s 
support, and in this bargaining the Entente suffered the moral 
handicap of military failure and the material handicap caused by 
Serbia’s unwillingness to give up any part of Macedonia—of which 
it had deprived Bulgaria in 1913, As Austria had no objection to 
offering territory that belonged to its enemy, Bulgaria accepted 
Austria's bid, This accession of strength enhanced the chance of a 
decision against Serbia, and in August, Falkenhayn decided to re- 
inforce Field Marshal Hermann Kévess’ Austrian 3rd Army with 
Gen. Max von Gallwitz's German 11th Army from the Russian 
front. In addition, two Bulgarian armies were available. Macken- 
sen was sent to direct the operations. To meet this new threat, 
Serbia, apart from its own relatively small forces, had only a treaty 
guarantee of Greek aid and promises from the Entente Powers. 
he first disappeared with the fall of Eleutherios Venizelos, the 
Pro-Ally Greek premier, and the second, as usual, was too late. 

On Oct, 6, 1915, the Austro-German armies attacked southward 
pus the Danube River, with a flanking movement across the 
ES on the right, The sturdy resistance of the Serbs in delaying 
à Rn and the natural difüculty of the mountainous country 
ons ed the advance, but before Franco-British reinforcements 
ould arrive, the Bulgarian armies struck westward into southern 
i across the rear of the main Serbian armies. This drove a 
MEM between the Serbs and their allies, moving up from 
ii the à, and automatically loosened the props of the resistance 
iss uh With their line bent at both ends until it resembled 
ae Ow, threatened with a double envelopment, and with their 
qus to the south cut off, the Serbian armies retired west, 
i ugh the Albanian mountains. Those who survived the hard- 
He of this midwinter retreat were conveyed to the island of 
id and after being reequipped and reorganized joined the 
Heu force at Salonika in the spring of 1916. The conquest of 

a, though not, as it proved, of Serbian military power, relieved 
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Austria of danger on its southern frontier and gave Germany free 
communication and control over a huge central belt from the 
North Sea to the Tigris. For the Entente this campaign dug a 
military sump pit, which for three years was to drain its military 
resources, there to lie idle and ineffective. Yet, ultimately, that 
sump pit was to overflow and wash away one of the props of the 
Central Alliance. 

11. Salonika Expedition.—When at the beginning of October 
the Entente governments had awakened to Serbia’s danger, British 
and French divisions had been dispatched hurriedly from Gallipoli 
to Salonika, which was the only channel of aid to Serbia—by the 
railway to Skopje. The advance guard of this relieving force, 
which was under the command of Gen. M. P. E. Sarrail, pressed 
up the Vardar and over the Serbian frontier, only to find that the 
Bulgarian wedge had cut it off from the Serbians, and it was forced 
to fall back on Salonika, pursued by the Bulgarians. On military 
grounds an evacuation of Salonika was indicated, but political rea- 
sons induced the Allies to remain. The Dardanelles failure had 
already diminished their prestige, and by convincing the Balkan 
States of German invincibility had induced Bulgaria to enter the 
war and Greece to break its treaty with Serbia, To evacuate 
Salonika would be a further loss of prestige, whereas by holding 
on, the Allies could check German influence over Greece and main- 
tain a base of operations from which to aid Rumania, if, as ex- 
pected, it entered the war on their side. To this end the Salonika 
force was augmented with fresh British and French divisions, as 
well as contingents from Italy and Russia, and there also the re- 
built Serbian Army was brought. But apart from the capture of 
Monastir (Bitola) in November 1916 and an abortive attack in 
April 1917, the Entente force made no serious offensive until the 
autumn of 1918. Its innocuousness was partly due to the natural 
difficulties of the country—the chain of mountain ridges that 
guarded the approach to the Balkans—partly to the feeling of the 
Allied governments that it was a bad debt, and partly to the per- 
sonality of Sarrail, whose conduct and reputation for political 
intrigues failed to command the confidence and cooperation es- 
sential if such a mixed force was to “pull its weight.” On their 
side the Germans were content to leave it in passivity, under 
guard of the Bulgarians, while they steadily withdrew their own 
forces for use elsewhere. With gentle sarcasm they termed Salon- 
ika their “largest internment camp,” and with half a million Allied 
troops locked up there the jibe had a certain amount of justifica- 
tion—until 1918. 

12. Mesopotamia Expedition to the Fall of Kut.—Nor 
was Salonika the only "drain" opened in 1915. Mesopotamia 
was the site of a fresh diversion of force from the centre of 
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military gravity and one which could only be excused on purely 
political grounds. It was not, like Salonika and the Dardanelles, 
begun to relieve a hard-pressed ally, nor had it the justification 
of the Dardanelles expedition of being directed at the vital point 
of one of the enemy states. The occupation of Mesopotamia 
might raise British prestige and it might annoy Turkey, but it 
could not endanger the latter’s power of resistance. Although its 
origin was sound, its development was another example of “drift,” 
due to the inherent faultiness of Britain’s machinery for the con- 
duct of war. 

The oil fields near the Persian Gulf were of essential importance 
for Britain’s oil supply, and thus when war with Turkey was 
imminent, a small Indian force of one division was dispatched 
to safeguard them. To fulfill this mission effectively it was neces- 
sary to occupy Basra at the head of the Persian Gulf in order to 
command the possible lines of approach. 

On Noy. 21, 1914, Basra was captured, but the rising stream 
of Turkish reinforcements compelled the Indian government to 
add a second division. The Turkish attacks in the spring of 1915 
were repulsed, and the British commander, Gen. Sir John Nixon, 
judged it wise to expand his footing for greater security. Gen, Sir 
Charles Townshend's division was pushed up the Tigris to Amarah, 
gaining a brilliant little victory, and the other division pushed up 
the Euphrates to Nasiriyah. Southern Mesopotamia was a vast 
alluvial plain, roadless and railless, in which these two great rivers 
formed the only channels of communication. Thus a hold on 
Amarah and Nasiriyah covered the oil fields; but Nixon and the 
Indian government, inspired by these successes, decided to push 
forward to Kut-al-Amarah, a move which was 180 mi. farther 
into the interior but had a partial military justification in the fact 
that at Kut the Shatt-al-Hai, issuing from the Tigris, formed a link 
with the Euphrates by which Turkish reserves might be trans- 
ferred from one river line to the other. 

Townshend was sent forward in August, defeated the Turks 
near Kut, and his cavalry carried the pursuit to Aziziyah, halfway 
to Baghdad. Enthusiasm spread to the home government, anxious 
for a moral counterpoise to their other failures, and Nixon re- 
ceived permission for Townshend to press on to Baghdad. But 
after an indecisive battle at Ctesiphon, the growing superiority of 
the Turkish strength compelled Townshend to retreat to Kut. 
Here, isolated far from help, he was urged to remain, as several 
fresh divisions were being sent to Mesopotamia, Kut was in- 
vested by the Turks on Dec. 8, 1915, and the relieving forces 
battered in vain against the Turkish lines covering the approach 
on either bank of the Tigris. The conditions were bad, the com- 
munications worse, the generalship faulty, and at last, on April 
29, 1916, Kut was forced to surrender. However unsound the 
strategy that sent Townshend on this adventure, it is just to em- 
phasize that the actual achievements of his small force in face of 
superior numbers, with inadequate equipment and primitive com- 
munications and utterly isolated in the heart of an enemy country, 
wrote a glorious page of British history. When these handicaps 
are compared with the four-to-one superiority in number and 
highly organized supply system of the force that ultimately took 
Baghdad, the comparison explains the awe in which Townshend 
and his men were held by the Turks, 

13. Home Front, 1915—Perhaps one of the most significant 
landmarks of the transition of the struggle from a "military" 
to a "national" war was the formation of a National Ministry 
in Britain in May 1915. For the prototype of parliaments to 
abandon the deep-rooted party system and pool the direction of 
the war was proof of the psychological upheaval of traditions. 
The Liberal prime minister, Herbert Henry Asquith, remained, 
but the real lead began to pass insensibly into other hands, notably 
those of Lloyd George. Churchill, whose vision had saved the 
menace to the Channel ports and made possible the future key 

to the deadlock, was shelved, as already had been Haldane, the 

creator of the expeditionary force. K 

Political changes were general in all countries and were symp- 
tomatic of a readjustment of popular outlook. The early fervour 
had disappeared and been replaced by a dogged determination 
which, if natural to the British, was in strange contradiction to 
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popular, if superficial, conceptions of the French temperam, 

Economically, the strain had yet to be felt Severely p iu 
country. Finance had shown an unexpected power of id any 
dation, and neither the blockade nor the submarine di 
had seriously affected the food supply. If Germany was Bs 
ning to suffer some shortage, its people had more tangible mo 
of success to fortify their resolution than had their enemies, 


F. FRoM VERDUN TO THE ENTRY OF THE 
S. 


1. Plans for 1916: Verdun.—In 1914 the centre of gravity of 
World War I had been on the Western Front; in 1915 jt hifted 
to the Eastern Front; and in 1916 it once more moved back to 
France. Although the Entente had dissipated some of its strength 
in Salonika and Mesopotamia, the rising tide of England's Ney 
Armies and of its munition supplies promised the power or an 
effort far larger in scale than before to break the trench dead. 
lock. Measures had also been taken to keep these new division 
up to strength. By the end of 1915 the British force in France 
had risen to 36 divisions through the entry into the field of 
“Kitchener’s Army,” as well as of the Territorial divisions, Al 
though the principle of voluntary enlistment had not yet bem 
abandoned, the method was systematized and based on am 
tional register, This scheme, launched in October 1915, under tle 
aegis of Lord Derby, aimed to reconcile the demands of the Amy 
with the needs of industry, calling up men by groups as they were 
wanted and taking single men first. But the response among tlt 
latter was not adequate to preserve this graduated principle, ani 
in January 1916, by the Military Service Act, the voluntary sys 
tem—system is hardly the correct term—was replaced by cu 
scription. 

At the close of 1915 the first serious effort to obtain unily 
of action between the Allies was made, and a conference of the 
leaders of the French, British, Belgian, and Italian armies, wil 
representatives present from the Russian and Japanese, wis 
held at Joffre’s headquarters in December. As a result, they 
adopted the principle of a simultaneous general offensive in 1916 
by France, Britain, Russia, and Italy. In view of the rawness of 
the British troops it was recognized that time must be allowed 
for training, and that the offensive could not begin before the 
summer of 1916, although it was hoped to carry out preliminary 
attacks to wear down the enemy’s strength. 

But German action was to dislocate this scheme, and only the 
British share came fully into operation, and not even that i? 
full effect. Falkenhayn was about to fulfill his long-cherished pl 
for a Western offensive, but with characteristic linn 
Always a believer in the strategy of attrition, he now carried 
tuling idea into tactics and produced the new form of Bek 
by methodical stages, each with a limited objective. In Kors 
randum to the German emperor at Christmas 1915 he argued di 
England was the staple of the enemy alliance. "The Hsu 
the English wars against the Netherlands, Spain, Francè, i 
Napoleon is being repeated. Germany can expect no mercy ict 
this enemy, so long as he still retains the slightest hope of 80 itd 
ing his object.” Save by submarine warfare, however, iro 
and its Army were out of reach, for their sector of the feel 
did not lend itself to offensive operations, “In view of out <i, 
ings for our archenemy in the war, that is certainly aishe 
but it can be endured if we realize that for England the cam? a 
on the Continent . . . is at bottom a sideshow. Her real wee 
here are the French, Russian, and Italian armies.” ue aa fy 
Russia as already paralyzed and Italy's military achieveme ' 
unlikely to affect the situation. “Only France remains. m 
has almost arrived at the end of her military effort. If eN ey 
can be made to understand clearly that in a military. Sena ied 
have nothing more to hope for, breaking point would be Y added 
and England’s best sword knocked out of her hand.” He aie 
that a breakthrough in mass was unnecessary, an hat asing’ 
the Germans should aim to bleed France to death by per 
point of attack “for the retention of which the French 9 Sud 
would be compelled to throw in every man they have ug 
objectives were either Belfort or Verdun, and Verdun e 
because as long as it remained in French hands it was * 
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tothe main German communications, because it offered a salient 
and so cramped the defender, and because of the moral effect if so 
renowned a place was lost to France. 

The keynote of the tactical plan was a continuous series of 
limited advances which by their menace should draw the French 
reserves into the mincing machine of the German artillery. And 
each of these advances was itself to be secured from loss by an 
intense artillery bombardment, brief for surprise and making up 
for its short duration by the number of batteries and their rapid- 
ity of fire. By this means the objective would be taken and con- 
solidated before the enemy could move up his reserves for coun- 
terattack. Although the French Intelligence Branch at general 
headquarters gave early warning of the German preparations, the 
Operations Branch was so full of its own offensive schemes that 
the warning fell on deaf ears. Further, the easy fall of the Bel- 
gian and Russian fortresses had led to a commonly held view 
that fortresses were obsolete, and Joffre, persuading the French 
government to “declass” Verdun as a fortress, had denuded it of 
guns and troops. The forts were only used as shelters and the 
trench lines that took their place were inadequate and in poor 
tepair. Vet in the outcome eight months of bombardment was to 
leave the forts almost undamaged. 

At 7:15 a.m. on Feb. 21 the German bombardment began, on 
à 15-mi. front, and progressively trenches and wire were flat- 
tened out or upheaved in a chaos of tumbled earth, giving to 
the countryside a weird resemblance to the surface of the moon. 
At 4:45 PM, the German infantry advanced, although the first 
dy only on a 24-mi. front. From then until Feb. 24 the de- 
fenders’ line east of the Meuse was crumbled away as by the 
froston of the tide. 

Operations” still argued that it was only a feint, but Joffre 
cided to send De Castelnau to discover the true situation and 
with full power to act. De Castelnau swung back the right 
flank but ordered the line of the forts to be held at all costs 
and entrusted the defense to Pétain, for whose use a reserve 
amy was assembled. Pétain’s first problem was not so much de- 
‘tise as supply—the German heavy guns had closed all avenues 
mto the salient except one light railway and the Bar-le-Duc road. 

ile gangs of Territorial troops worked night and day to keep 
E toad in repair and widen it, Pétain organized the front into 
s and threw in repeated counterattacks, which, helped by the 
n e of the front, at least slowed down the advance. 

enhayn sought, somewhat late, to widen the front, and on 
arch 6 the Germans extended the attack to the west bank of 
Es Meuse, But the defense was now stiffening, the numbers 

anced, and the immediate thrust to Verdun was checked. 
B slight lul followed, and during it the allies of France made 
ae to relieve: the pressure. The British took over the Arras 
tonti from the French 10th Army, their front becoming now 
tinuous from the Yser to the Somme; the Italians made their 
" attack, though in vain, on the Isonzo front; and the Russians 
*d untrained masses on the German front at Lake Narocz 
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(Naroch’), near Vilna, once more striking prematurely and gal- 
lantly sacrificing themselves to help their allies. The slight gains 
were soon lost through a counterstroke. These efforts did not 
prevent Falkenhayn from pursuing his attrition offensive at Ver- 
dun. The advances were slight but they were cumulative in ef- 
fect, and the balance of loss turned definitely against the de- 
fenders. On June 7 Fort de Vaux fell, and the German tide crept 
ever closer to Verdun, seeming to the anxious watchers to resemble 
the forces of nature rather than of men. And in the Asiago re- 
gion, Conrad had launched his offensive against Italy’s Trentino 
flank. 

2. Brusilov’s Offensive.—Again Russia came to the rescue. 
In the spring of 1916 it had 130 divisions but was woefully short 
of equipment, facing 46 German and 40 Austrian divisions. The 
preparation and reorganization for its intended share in the year's 
Allied offensive were cut short by the emergency at Verdun and 
in relief of its French allies Russia had launched a costly and ob- 
stinately prolonged attack at Lake Narocz in March. When it 
was at last broken off, the preparations for the main offensive 
were resumed. This was to begin in July, coincidentally with 
the Somme offensive, and Gen. Aleksei Brusilov, commanding the 
southwestern front, was ordered to prepare such attacks as he could 
stage from his own resources as a distraction of the enemy's at- 
tention from the main offensive. But the distraction was released 
prematurely, on June 4, in response to Italy’s appeal to Russia 
to prevent the Austrians from reinforcing their Trentino attack. 
Without warning, because there was no special concentration of 
forces, Brusilov’s troops advanced against the Austrian 4th Army 
near Lutsk and the Austrian 7th Army in Bukovina, whose re- 
sistance collapsed at the first shock. In three days Brusilov took 
200,000 prisoners. 

This last vital effort of the Russian Army in the war had im- 
portant consequences. It stopped the Austrian attack on Italy, 
already impaired by an Italian riposte. It compelled Falkenhayn 
to withdraw troops from the Western Front and so abandon his 
plan for a counterstroke against the British offensive preparing 
on the Somme, as well as the hope of nourishing his Verdun at- 
trition process. It led Rumania to take its fateful decision to 
enter the war on the Entente side and caused the supersession of 
Falkenhayn in the supreme command and his replacement by Hin- 
denburg—with Ludendorff, officially styled first quartermaster 
general, as the directing brain. 

Although Rumania’s entry was the ostensible reason, the under- 
lying one was the fact that Falkenhayn’s “limited” strategy in 
1915 had made possible the Russian recovery which stultified the 
strategy of 1916. Falkenhayn was history’s latest example of 
the folly of half measures, the ablest and most scientific general 
—‘penny wise, pound foolish"—who ever ruined his country 
by a refusal to take calculated risks. In 1916 he had turned back 
westward to pursue his long-cherished goal, and his strategy had 
faithfully fulfilled the canons of military orthodoxy by taking 
for its objective the enemy’s strongest army and the strongest 
point of that army’s position. It certainly achieved the ob- 
jective of compelling the French to pour their reserves into the 
Verdun “bloodbath” but did not effect any decisive strategic re- 
sult. Falkenhayn had rejected Conrad’s proposal for a concen- 
tration against Italy such as had previously overthrown Serbia. 
Conrad’s reasons had been that such a blow against the “hereditary 
enemy” would act as a tonic to the Austro-Hungarian forces and 
that the theatre of war lent itself to decisive results by a thrust 
southward from the Trentino against the rear of the Italian armies 
engaged on the Isonzo. The success attained by the relatively 
light blow of 1917—Caporetto—lends historical support to his 
contention. But Falkenhayn was dubious both of the feasibility 
and value of the plan and was unwilling even to lend the nine 
German divisions that Conrad asked for to relieve Austrian divi- 
sions in Galicia, In default of this aid Conrad persisted in at- 
tempting his design single-handed, taking some of his best divi- 
sions from Galicia and thereby exposing their front to Brusilov’s 
advance without obtaining adequate force to achieve his Italian 
front plan. Falkenhayn’s smouldering resentment at this disregard 
of his views was fanned into flame by the Galician disaster, and 
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he intervened in Vienna to procure the deposition of Conrad. 
His own fall followed hard on Conrad’s heels, 

Brusilov's offensive continued for three months with fair suc- 
cess, but reserves’ were not at hand for immediate exploitation, 
and before they could be moved down from the north the Ger- 
mans were patching up the holes. His later efforts were never 
so dangerous, but they absorbed all the available Russian re- 
serves, and their ultimate loss of 1,000,000 casualties completed 
the virtual ruin of Russia’s military power. 

3. The Somme.—Great as was the influence of Brusilov’s offen- 
sive on German strategy, its effect on the Verdun situation was 
less immediate, and on June 23 the Germans almost reached the 
Belleville Height, the last outwork of Verdun. Pétain made ready 
for an evacuation of the east bank of the Meuse, though to his 
troops he showed no sign of anxiety. But on July 1 the long- 
planned offensive on the Somme began, and- from that day on the 
Germans at Verdun received no new divisions and their advance 
died away from pure inanition, Nevertheless, although the Ger- 
mans at Verdun had fallen short of their objectives, moral and 
material, they had so drained the French Army that it could play 
but a slender part in the Allied plan for 1916. The British had 
now to take up the main burden of the struggle, and the conse- 
quence was to limit both the scope and effect of the Entente 
strategy, 

On July 1, after a week of prolonged bombardment, the British 
4th Army (recently created and placed under Rawlinson) at- 
tacked with 15 divisions on a front 15 mi. north of the Somme, 
and the French with 5 divisions on a front of 8 mi., mainly south 
of the river, where the German defense system was less highly 
developed. The unconcealed preparations and the long bombard- 
ment had given away any chance of surprise, and in face of the 
German resistance, weak in numbers but strong in organization, 
the attack failed along most of the British front. Owing to the 
dense and rigid wave formations that were adopted, the losses 
were appallingly heavy. Only on the south of the British front, 
near Fricourt and Montauban, did the attack gain a real footing 
in the German defenses. The French, with slighter opposition 
and being less expected, made a deeper advance. 

This setback negated the original idea of a fairly rapid pene- 
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tration to Bapaume and Cambrai, and Haig adopted the attrition | 
method of limited advances aimed at wearing down Ge 
strength. Rejecting Jofire’s desire that he should again throw his 
troops frontally on the Thiepval defenses, Haig resumed the at. 
tack along the southern British flank alone. On July 14 the "m 
ture of the Germans’ second position offered the chance of er. 
ploitation, which was not taken. From that time on a methodi] 
but costly advance continued, and although little ground wa. 
gained the German resistance was seriously strained when the 
early onset of winter rains suspended operations jn November, 
The effect, however, can be exaggerated, for it did not prevent 
the Germans from withdrawing troops for the attack on Rumania, 
But in one respect the Somme shed a significant light on the fu. 
ture, for on Sept. 15 the first tanks (q.v.) appeared, Their early 
employment before large numbers were ready was a mistake; 
losing the chance of a great strategic surprise, and owing also to 
tactical mishandling and minor technical defects, they had only 4 
limited success, Although the higher military authorities lost 
faith in them, and some urged their abandonment, more discerning 
eyes realized that here was a key which, when properly used, 
would unlock the trench barrier. The : mme offensive had à 
further indirect effect, for its relief of the Verdun pressure enabled 
the French to prepare counterstrokes, carried out by Mangini 
corps on Oct, 24 and Dec. 15, regaining most of the lost ground 
with few casualties. These economical successes were due toa 
revival of surprise, to a more elastic use of the limited objective 
method, and to a high concentration of artillery, with a minimum 
of infantry, to occupy the defenses crushed by the guns. 

4. Conquest of Rumania.—Rumania, sympathetic to the 
Entente cause, had been waiting a favourable opportunity to enter 
the war on its side, and Brusilov’s success encouraged Rumania to 
take the plunge. Its command hoped that this success, combined 
with Allied pressure on the Somme and at Salonika, would draw 
off the German reserves. Rumania might have fared better and 
contributed more if it had taken the decision earlier, when Serbit 
was still an active force and Russia a real one. The two years ol 
preparation had doubled the numbers of the Rumanian Amy but 
in reality reduced its relative efficiency, for while other armies 
had developed with experience, Rumania’s isolation and the it 
capacity of its military leadership had prevented the transform 
tion of its army from a militia of “bayonet men" into à modem 
force. Rumania’s 10 active divisions had only a low promi 
of machine guns, 5 of the 13 newly formed divisions had nont i 
all, the artillery was inadequate, and the air force negligible. i 
had only a six-weeks supply of ammunition at the start an Yi 
allies failed to fulfill their guarantees of supply. Moreover i 
mania's strategical situation was another source of esr 
territory forming an *L" reversed with the bottom section, h 
lachia, sandwiched between Transylvania and Bulgaria, uae 
length of the frontier was out of all proportion to the dept i in 
country, with a shortage of lateral railways and the capital yer 
30 mi. of the Bulgarian frontier. Further, Rumania a 
Dobruja, on the other side of the Danube, a “backyard” stip 
offered an easy way of access, "T 

These handicaps were accentuated by the divergent | 
the Allies. While the British general staff favoured à fe m 
advance against Bulgaria which might have crushed i EE 
between the Rumanians and the Salonika army, the Ruso iv 
a westward advance which would, in theory, be in clos 
operation with their own Bukovina advance. The polio 
moral advantages of a move into Transylvania led the bs but 
to adopt the second course. This has been much cn 0 
without sufficient appreciation of the fact that the adva y 
Transylvania placed the Austro-German command in t the im* 
predicament, which might easily have been disastrous i 
sion had not been so sluggish. USERS gii 

The Rumanian advance began on Aug. 27, with t P br 
columns, each of about four divisions, moving northwest y on 
the Carpathian passes, the general conception being to piv fur 
left and wheel the right up into line facing west when f 
garian Plain was reached. Three divisions were left to T mi 
Danube and three more in Dobruja, to which the Russ! 
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romised to send two. Rumania’s original stipulation had been 
hat a force of 150,000 Russians should be sent. 

The slow and cautious advance of the Rumanian columns, ham- 
pered by the poverty and destruction of communications but not 
by resistance, withheld danger from the five weak Austrian divi- 
sions, which covered the frontier, and enabled their reinforcement 
five German and two Austrian divisions. In fulfillment of the 
other half of the plan made by Falkenhayn before his fall, four 
Bulgarian divisions with Austro-German technical troops were to 
be placed under Mackensen for the invasion of Dobruja. 

While the Rumanian columns were creeping westward into 
ransylvania, Mackensen stormed the Turtucaia bridgehead on 
Sept. 5, destroying the three Rumanian divisions that covered 
the Danube front, and then, with his flank secure, pressed east- 
wardinto Dobruja. This automatically drew away reserves from, 
and thereby halted, the Rumanian offensive in Transylvania, 
while Falkenhayn had arrived to take charge. Finding that the 
Rumanian columns, now at a standstill, were dispersed over a 
200-mi. front, Falkenhayn concentrated against the southern 
column which had crossed the Rother Turm Pass, while using 
smaller forces to hold off the others. Having thrown this column 
back through the mountains by a convergent maneuver in which 
the Alpine Corps made a 50-mi. march in three days, Falkenhayn 
then profited by the dispatch of the Rumanian reserves against 
Mackensen to concentrate his forces against the Rumanian centre 
column at Brasov. By Oct. 9 he had driven this back in turn but 
he missed his greater goal of encircling it, which would have 
opened for him a clear passage into Rumania. The mischance 
jeopardized the whole German plan and almost saved Rumania, 
for with all the passes still in Rumanian hands, its troops sturdily 
repulsed all efforts to press through on their heels. A prompt 
attempt by Falkenhayn to swing farther south and force a way 
ly the Vulcan and Szurduk (Surduc) passes was foiled and the 
beginning of the winter snows was on the point of blocking op- 
erations when a concentrated last-hour effort at the same point, 
Nov. 11-17, broke through, It was the signal for the next move 
in the German plan. Mackensen had switched his main forces 
westward, and on Nov. 23 crossed the Danube close to Bucharest, 
on which both armies now converged. The attack came on Dec. 6, 
and, despite belated Russian aid, the Rumanian forces were driven 
north into the upper section of the Rumanian “L.” The brilliantly 
coordinated German strategy had crippled their new foe, gained 
Possession of the bulk of Rumania, with its oil and wheat, and 
given the Russians another 300 mi. of front to hold. Sarrail, at 
Salonika, had not succeeded in detaining the Bulgarian reserves. 

5. Capture of Baghdad.—The only territorial success that the 
Entente could show for their year’s campaign was in Mesopo- 
tamia—the capture of Baghdad—and this moral token was seized 
on with an enthusiasm which, militarily, it hardly warranted. 
. The bitter experience of the past 

had dampened the ardour of the 

British government, and Gen. 
Sir William Robertson, the new 
chief of the Imperial General 
Staff, was opposed to any further 
commitments that might drain 
the strength available for the 
Western Front. But Gen. Sir 
Frederick Maude, the new com- 
mander on the spot, by subtle, if 
unconscious, steps succeeded in 
changing this defensive policy 
into one of a fresh offensive. 
| After thorough reorganization of 
the Mesopotamian force and its 
' communications, he began on 
Dec. 12, 1916, a progressive right 
wheel and extension of his front 
on the west bank of the Tigris 
above and below Kut. These 
methodical trench-warfare opera- 
tions had placed him ready for a 
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spring across the Tigris at the Turks' line of retreat, which was 
thus parallel to his front. But despite his four-to-one superiority 
of force, the failure of his right to pin down the enemy and of his 
cavalry to cut off their retreat prevented a decisive success. But it 
led to permission for an advance on Baghdad, and he entered the 
Mesopotamian capital on March 11, 1917. A series of skilfully 
conducted operations then drove the Turks into divergent lines of 
retreat and secured the British hold on the area. 

6. Advance on Palestine.—Ever since the abortive Turk- 
ish attempt to invade Egypt early in 1915, the British had kept 
large forces there, even when the Dardanelles expedition was cry- 
ing out for troops. When Gallipoli was evacuated, the release of 
the Turkish forces threatened a fresh move on Egypt, To antici- 
pate this by gaining command of the Sinai Desert, Sir Archibald 
Murray advanced in the spring of 1916, defeating the Turkish 
forces, freshly arrived, at Rumani, Magdhaba, and Rafah. The 
rate of advance was governed by the time taken in extending a 
railway and pipeline (for water) across the desert, This new 
“Exodus” inspired the British government to carry out an in- 
vasion of Palestine, at as cheap a cost in troops as possible. 
The towns of Gaza, on the coast, and Beersheba, 25 mi. inland, 
guarded the approach to Palestine. Murray attacked Gaza on 
March 26, but the attempt fell short when on the brink of suc- 
cess. By nightfall Gaza was practically surrounded but the vic- 
torious position was given up bit by bit, not under enemy pressure 
but on the orders of the executive British commanders through 
faulty information, misunderstandings, and overanxiety. Nor did 
the harm end there, for Murray reported the action to the British 
government in terms of a victory and without hint of the subse- 
quent withdrawal, so that he was encouraged to attempt, without 
adequate reconnaissance or fire support, a further attack on April 
17-19, which proved a costlier failure against defenses now 
strengthened. 

T. Capture of Gorizia.—The Austrian offensive in the Tren- 
tino had interrupted Cadorna's plans for a renewed effort on the 
Isonzo, but when the former was halted, Cadorna switched his 
reserves back to the Isonzo. In preparation for this offensive 
the whole sector from Monte Sabotino (Monti Sabatini) to the 
sea was entrusted to the Duke of Aosta's 3rd Army, under which 
16 divisions were concentrated against 6 Austrian divisions. Fol- 
lowing a preliminary feint near the sea on Aug. 4, the attack opened 
well two days later. North of Gorizia, Gen. Luigi Capello's corps 
swept over the long, impregnable Monte Sabotino, which guarded 
the approach to the river, and, crossing the river on the night of 
Aug. 8, occupied the town. This compelled an Austrian retreat on 
the Carso sector to the south, but attempts to exploit the success 
eastward failed against fresh positions of resistance. Three more 
efforts were made in the autumn and if they imposed a wearing 
strain on the Austrians they caused greater loss to the attackers. 
Italians suffered some 483,000 casualties and inflicted 260,000. 


G. THE PENULTIMATE YEAR 


1. U.S. Declaration of War.—Despite incessant provocation 
for two years, since the sinking of the “Lusitania” (May 7, 1915), 
U.S. Pres. Woodrow Wilson had held to his neutral policy, and if 
his excess of patience angered many of his own people it at least 
was the means of consolidating U.S. opinion and reconciling it as 
a whole to intervention in the war. Meantime, he strove by speech 
and by the agency of Col, Edward House—his unofficial ambassa- 
dor—to find a basis of peace on which the belligerents could agree. 
This effort was doomed to failure by its misunderstanding of the 
psychology of the warring peoples and of the fundamental objects 
for which they were fighting. Wilson was still thinking in terms 
of traditional warfare, between governmental policies, while the 
conflict had long since passed into the wider sphere of the struggle 
of peoples dominated by the primitive instinct of self-preservation. 

The declaration by Germany of an unlimited submarine cam- 
paign (Feb. 1, 1917) brought convincing proof of the futility of 
these peace hopes and of the reality of the German intentions. 
When it was followed by the deliberate sinking of U.S. ships and an 
attempt to instigate Mexico to action against the U.S., President 
Wilson hesitated no longer. On April 6, 1917, the U.S. entered 


708 


the war against Germany. Maj. 
Gen. John J. Pershing was placed f 
in command of the American Ex- 
peditionary Force. The United 
States’ potential force in man- 
power and matériel was illimit- 
able but, even more unready than 
Britain in 1914, it would be slow 
to exert more than a moral influ- 
ence. Germany confidently an- 
ticipated that the submarine cam- 
paign would take decisive effect 
within a few months. How near 
Germany’s calculation came to 
fulfillment the record of 1917 and 
1918 bears witness. 

2. Western Front Cam- 
paign of 1917.—The year 1916 
closed in gloom for the Entente. 
The simultaneous offensive on all 
fronts, planned a year before, had 
misfired, the French Army was at 
a low ebb, the Russian still lower, 
the Somme had failed to produce 
visible results in any way propor- | 
tional to its cost, and another Y 
fresh ally had been overrun. At THE sermmann archive 
sea the negativeness of Jutland U.S. MAJ. GEN. JOHN J. PERSHING 
(see The War at Sea, below) was LANDING AT BOULOGNE, JUNE 13, 
a disappointment, and although 
Germany’s first submarine campaign had been abandoned, a 
stronger one was threatened. To offset these debits the Entente 
could only show the capture of distant Baghdad and the limited 
Italian success at Gorizia in August, whose value, however, was 
mainly as a moral tonic to Italy itself. 

Among the Allied peoples and their political representatives 
there was a growing sense of depression. On the one hand it 
took the form of dissatisfaction with the conduct of the war and 
on the other of discouragement over the prospects of a victorious 
conclusion to the war, plus a tendency to discuss the possibilities of 
a peace by negotiation. The first-named tendency was the first to 
come to a head and was reflected in London, the political main- 
spring of the Allies, by the replacement of Asquith’s government 
on Dec. 11 by one with David Lloyd George as its head. The order 
of precedence in events had a significant effect, for Lloyd George 
had come into power as the spokesman of a widespread demand 
for a more vigorous and more efficient prosecution of the war. 

The second tendency received an impulse from the German 
peace move of Dec. 12, after the fall of Bucharest, which pro- 
posed an opening of peace discussions. This suggestion was re- 
jected as insincere by the Allied governments, but it afforded Presi- 
dent Wilson, on whose behalf Colonel House had long been 
sounding the belligerent governments as to the prospects of medi- 
ation, the opportunity of inviting them to define their war aims 
as a preliminary to practical negotiation. The German reply was 
evasive, the Allied replies were considered by their opponents 
inacceptable as a basis of discussion, and the tentative peace moves 
subsided. 

But while this wave of depression was surging on the home 
front, the Allied commanders continued optimistic. In Novem- 
ber, Joffre assembled at Chantilly a further conference of the 
commanders at which it was agreed that the Germans were in 
great difficulties on the Western Front and that the situation of 
the Allies was more favourable than it had ever been. 

The fighting strength of the British Army had grown to about 
1,200,000 men and was still growing. The fighting strength of 
the French Army had been increased by the incorporation of 
African troops to some 2,600,000, so that, including the Belgians, 


it was estimated that the Allies disposed of about 3,900,000 men 
against about 2,500,000 Germans, 


Joffre declared that the French Army could maintain its strength 
for one more great battle, but that thereafter it must progres- 
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sively decline as France had no longer a sufficient number of 
of military age to replace losses. He therefore warned Haj 
during the coming year the burden must fall more and more Upon 
the British Army, It was also agreed that in view of these fa 
the relative superiority of the Allies on the Western Front would 
be greater in the spring of 1917 than at any time that could fe 
foreseen with certainty. In consequence, it was decided to take 
the earliest opportunity of pressing the advantage gained on the. 
Somme and to continue the process of exhausting the enemy's re. 
serves as preparation for an effort that should be decisive, An 
alternative proposal was made by General Cadorna that the French 
and British should cooperate in a combined thrust from the Ttalian 
front against Austria with the objective of knocking this "weaker 
partner" out of the war. But it was rejected by the French and 
British commanders, despite Lloyd George's espousal of it at the 
Allied conference held in Rome in January. Their objection yay 
that it involved a fresh diversion of strength away from the 
main front, where alone, they held, success could have decisive 
results. r 
The Entente plan for 1917 was soon to be complicated by 
changes in the command. French opinion had tired of the meagre 
results of Joffre's attrition strategy, and the method of the limited 
objective had fallen into disfavour because of the unlimited loss | 
on the wrong side which accompanied it without apparent gain, 
They contrasted the dull course of Joffre’s strategy with the brik 
liant results gained by Mangin, under Gen. R. G. Nivelle's dire 
tion, at Verdun in the autumn, As a result Joffre gave place to 
Nivelle, who promised a real breakthrough. His confidence M 
inspired Lloyd George, the new British prime minister, that Haig 
was subordinated to him for the forthcoming operations 
arrangement which violated the axiom that a general cannot direct! 
one force while exercising executive command of another. For 
carrying out a plan essentially audacious, Nivelle had two be 
handicaps: he failed to convert several of his subordinates M 
idea, and he was given less rein by the government d 
predecessor. Again, while Joffre had intimated that the E 
must take the chief part, Nivelle changed this policy, and, an 
desire to conserve the glory for France, overlooked how severely 
the French fighting power had been strained. Joffre s pon 
been for a convergent attack on the great German salient a 
Noyon-Reims, first against its west flank and then m. il 
south—the British to attack north of the Somme, inclu d. 
extending beyond the old battleground, and the F rench so 
it to the Oise. The attacks were to begin early in ei i 
to be followed by a French main attack in Charmpla e Bi 
change was to ask the British to take over more of the i 
south of the Somme—in order to release French tele E. 
Champagne blow, and as a result the start was postpone! ra 
Before it could begin the Germans had dislocated it. amit 
dorfi's first step had been to set on foot a complete prog tot 
the reorganization and expansion of German eee restart 
and supplies. While this was developing, he intended 0 1 
the defensive, hoping that the new submarine campa M E 
either decide the issue or pave the way for a dede y 
land when his new reserves of men and matériel were pes he 
ticipating the renewal of the Entente advance on te ad 
had a new line of defense, of great artificial strength, devastali 
the chord of the arc Lens-Noyon-Reims. Then after Wu. 
the whole area inside the arc, he began a methodical eleg 
by stages, to the new line called by the Germans the te mant 
and by the Allies the *Hindenburg" Line. A consummemr q the 
ver, if brutal in application, it showed that Ludendor! vised it 
moral courage to give up territory if circumstances k dori 
The British, confronted with a desert, were inevitab 
pursuit, and their preparations for an attack on this ^ 
thrown out of gear, limiting them to the sector arow 
where the front was unchanged. d the sprite 
On April 9, Gen. Sir E. Allenby's 3rd Army opene Ridge, P 
offensive at this point, taking the long-sought Vimy 0 
failed to develop its initial success and continued the hi 
long after the resistance had hardened. This costly i. : 
partly prolonged in order to take the pressure off the 
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the French blow between the Somme and the Oise had been stulti- 
fied by the German retirement, and the main attack on April 16 
qst and west of Reims was a worse fiasco with a dangerous sequel. 
With a prolonged bombardment giving away any chance of sur- 

rise, and without first drawing away the German reserves, the 
idea of à rapid breakthrough was doomed to fail. The high hopes 
that had been raised caused the greater reaction, and the troops 
were weary of being thrown against barbed wire and machine guns 
to no apparent effect. } 

Accentuated by service grievances, mutinies broke out in the 
French armies, and no less than 16 corps were affected. In 
these circumstances Nivelle was replaced by Pétain, whose first 
concern was to restore the shaken morale of the French troops, 
and for the rest of the year the British bore the brunt of the 
campaign. Their strength in France was now at its highest—64 
divisions, supplied with an abundance of artillery and ammuni- 
tion, The strain, however, was increased by the failure of Russia 
to make any effective contribution to the pressure on Germany, 
owing to the revolution which broke out in March, Haig decided 
to keep the Germans occupied by carrying out the original plan 
for an offensive in Belgium, and if the principle was right the 
method and choice of site were open to criticism. The initial move 
was an attack on the Messines Ridge to straighten out the Ypres 
salient and attract the enemy’s reserves. Carried out by the 2nd 
Amy under Gen. Sir Herbert Plumer, it proved a model example 
of the “limited” attack with success economically gained by able 
staff work and cooperation between the arms. 

It was followed on July 31 by the main attack at Ypres which, 
hampered by the heavy rain, was foredoomed by its own destruc- 
tion of the intricate drainage system of the area. The British com- 
mand had persevered for two and a half years with the method 
ofa prolonged preparatory bombardment, believing that quantity 
of shells was the key to success, and that, unlike all the great cap- 
tains of history, they could disregard the element of surprise. The 
offensive at Ypres, which was finally submerged in the swamps of 
Passchendaele in early November, threw into stronger relief than 
ever before the fact that such a bombardment blocked the advance 
for which it was intended to pave the way—because it made the 
ground impassable. The discomfiture was increased by the new 
German method of defense, which Ludendorff introduced, of thin- 
ning the front defenses and using the men so saved for prompt 
local counterattacks, The defense was built up of a framework of 
machine guns distributed in concrete pillboxes and disposed in 
reat depth. On the British side the profitless toll of this struggle 
n the mud was to some extent mitigated by better staff work when 
the direction of the attack was handed over to Plumer's 2nd Army. 

Three months of dreadful struggle came to an end with the 
British not appreciably nearer their immediate objective of driv- 
ing the Germans from their submarine bases in the Belgian ports, 
tnd if they had worn down the German strength they had worn 
own their own still more. 

3. Renaissance of Surprise at Cambrai.—The 1917 cam- 
pug in the West closed, however, on a note brighter in promise 
iine ìn accomplishment. Appreciating from the first days the 
EV. of using tanks in these Flanders swamps, the Tank Corps 
i quarters looked around for an area where they could try out 
ew and different method. ‘The chief general staff officer, Col. 
Eu compe drew up a project for a large-scale raid to create : 
WR Ve pocket" near Cambrai, where the rolling downlan 
"m elf to tank movement. The basic idea was the release 
dive Swarm of tanks without amy preparatory bombardment to 
e D arning of the attack. When their hopes at Ypres waned, 
idea d command adopted the scheme, retaining the basic 
te Ut transforming the operation into a definite offensive with 
tthe tine aims for which they had not the resources because 
"m" Tain of Ypres. The operation was to be carried out by 
ths later Field Marshal) Julian Byng’s 3rd Army with six divi- 

and the date was fixed for Nov. 20. Led by nearly 400 
hed attack came as a complete surprise, and despite minor 
Bess noe a penetration far deeper and at less cost than any 
Were s ritish offensive. But all the available troops and tanks 

rown into the first blow, and the higher command failed 
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to give Byng the few reserves they still possessed in time to exploit 
the success. The cavalry, as always throughout the operations on 
the Western Front, proved totally unable to carry out this impor- 
tant role. 

Thus the advance died away, and on Nov. 30 the German 
army commander, Gen. Georg von der Marwitz, launched a coun- 
terstroke against the flanks of the salient created by the British 
advance. In the north it was parried but broke through in the 
south, and a disaster was averted only by the superb counterattack, 
first of the Guards Division and later of a tank brigade. But if 
Cambrai was a disappointment it revealed that surprise and the 
tank were the combination by which the trench barrier could be 
unlocked. Meanwhile Pétain, after overhauling the French Army, 
sought to test its readiness for 1918. In August a stroke by Gen. 
M. L. A. Guillaumat’s army recovered all the remainder of the 
ground lost in 1916, and in October, Gen. P. A. M. Maistre’s army 
flattened the southwestern corner of the German front, seizing 
the Chemin des Dames Ridge. 

4. Collapse of Russia.—The temporary breakdown of the 
French fighting power was not the worst of the troubles that crip- 
pled the Entente offensive in 1917. The collapse, first partial and 
then complete, of Russia was a loss for which even the entry of 
the United States into the war could not possibly compensate for 
many months, and before the bal- 
ance was restored the Western 
Allies were to be perilously near 
the brink of defeat. Russia's 
enormous losses, due to its own 
defective machine but incurred 
in sacrifice for its allies, had un- 
|! dermined the morale even more 
than the material endurance of its 
forces. Revolution broke out in 
March, superficially against the 
corrupt entourage of the tsar 
but with more deep-seated moral 
causes beneath. The tsar was 
| forced to abdicate and a moderate 
provisional government climbed 
into the saddle, but without reins. 
This was only a makeshift, and 
in May another succeeded it, 
more socialist in tendency and 
outwardly led by Aleksandr Ke- 
renski. While clamouring for a 
general peace and undermining 
discipline by a system of committee control suitable to a trade 
union but not to the field of battle, Kerenski imagined he could 
send troops against the enemy by platform appeals. 

Brusilov succeeded Alekseev in the supreme command, and on 
July 1 the army gained some initial success against the Austrians, 
especially in the region of Stanislau, only to stop as soon as real 
resistance was met and to crumble as soon as the Germans counter- 
attacked. By early August the Russians had been driven out of 
Galicia and Bukovina, and it was only policy that halted the 
Austro-German forces on the frontiers of Russia itself. In 
September the Germans took the opportunity to practise their 
new method of attack intended for use in France, and this sur- 
prise attack, under Gen. Oskar von Hutier's command, resulted 
in the capture of Riga. Several weeks later the Bolsheviks un- 
der Lenin overthrew the wordy Kerenski, imposed their self-con- 
stituted rule on the Russian people, and sought an armistice with 
Germany, which was concluded in December. — dis 

5. Italy's Caporetto Disaster.—The defection of Russia did 
not end the Entente tale of woe. Each autumn, with Missed 

larity, Germany had seized an opportunity to eat up one o 
regulai Allies. In 1915 it had been Serbia’s fate, in 1916 
Rumania's, and now it was Italy's turn, or so the Germans in- 
tended. Ludendorff's decision, taken in September, was deter- 
mined by the appeals of the Austrian authorities, who felt that 
their troops could not endure the strain of another defensive 
battle on the Italian frontier. In May, Cadorna had attacked once 
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more on the Isonzo front, but an Austrian counterattack in the 
Carso sector had retaken part of the small gains. Losses, how- 
ever, were more nearly balanced than formerly. The question of 
Allied cooperation on the Italian front was raised afresh with- 
out result, but Cadorna, nevertheless, initiated in August an 
“eleventh battle of the Isonzo.” Capello's 2nd Army captured 
a large part of the Bainsizza Plateau, north of Gorizia, but a long, 
sustained effort brought no further success and Cadorna was 
forced to break off the offensive after a four-week struggle. But 
it had so strained the Austrian resistance that, in Ludendorff’s 
words, “it became necessary to decide for the attack on Italy 
in order to prevent the collapse of Austria-Hungary.” 

Ludendorff had a difficult problem to solve. Russia had not yet 
capitulated, the front there was already weakly held for its ex- 
tent, and the British offensive in Flanders made impossible a large 
withdrawal of troops from France. All he could spare was his 
slender general reserve of six divisions, which had already been 
his instrument in countering the Kerenski offensive and in the Riga 
coup. His adviser in the strategic design of operations, Lieutenant 
Colonel Wetzell, was, however, of the opinion that the application 
of even this small force at a “soft spot” such as was offered by 
the Tolmino-Caporetto sector, north of the Bainsizza Plateau, 
would suffice to cripple the Italian menace. The result proved 
him right—the trouble was that it unduly exceeded the most 
sanguine expectations. On Aug. 29, Waldstitten, of the Austrian 
general staff, had brought to Ludendorff a scheme for a break- 
through at Tolmino, followed merely by rolling up the Isonzo 
front, But this plan was expanded into a more ambitious one with- 
out an increase of means. The Germans at Caporetto, like the 
British subsequently at Cambrai, were to provide an example 
of the profound strategic error of not "cutting your coat accord- 
ing to your cloth.” 

On hearing the Austrian proposals, Ludendorff sent Gen, Krafft 

von Dellmensingen, an expert in mountain warfare and com- 
mander of the Alpine Corps in the Rumanian campaign, to recon- 
noitre the ground, and on receiving his report Ludendorff approved 
the scheme. The six German divisions with nine Austrian formed 
the 14th Germany Army under Otto von Below, with Krafft as 
chief of staff and guiding brain. These troops were to penetrate 
the mountain barrier at the northeastern corner of the Venetian 
salient, while Field Marshal S. Boroević von Bojna's two Austrian 
armies were to advance along the stretch of lower ground near 
the Adriatic shore. The organization and deployment of the at- 
tack in such mountainous country were difficult but were ably 
overcome. Guns were brought up mostly by hand and at night; 
the infantry came up by night marches with all their ammunition 
and supplies on pack animals. Thanks to skilful precautions and 
the Italians’ limited air reconnaissance, the concentration was un- 
discovered. On Oct. 24, after a four-hour gas-shell bombardment 
and one-hour general bombardment, the blow was launched and 
pushed deep down the western slopes of the mountains, imperiling 
the Italian forces to both south and north, On Oct. 28, Below’s 
van reached Udine, the former Italian general headquarters, and 
on Oct, 31, the Tagliamento. 
.. Not the least significant feature of this offensive was the way 
it was prepared by a moral bombardment. Propaganda had been 
exploited for months as a means of sapping the Italian disci- 
pline and will to resist. But its effect can be exaggerated—the 
most formidable propaganda, as with the French in April, was 
that supplied by the attrition strategy of the Italian command 
which had sickened the troops by its limited results at unlimited 
cost. Cadorna, too, offset undoubted ability by his lack of touch 
with and understanding of the fighting troops. Troops already too 
highly tried were kept too long without relief. Despite warnings 
of a hostile offensive, he had paid too little heed to Capello’s 
complaints about the defensive suitability of the positions on 
which the Italian offensive had stopped, and had overruled his 
desire to forestall the enemy by a flank thrust northward from 
the Bainsizza Plateau. 

But the result also surprised Ludendorff, who, with his slender 

forces, had not calculated on such distant objectives as were 
now possible of attainment. Boroevié was slow in following up 
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the Italian right, and Ludendorff tried to switch part of his f h 
to Conrad’s army, which flanked the north of the Venetian siti i 
but was foiled by the inadequacy of the rail communicate 
Even so, Cadorna, with his centre broken through, only SUM 
wings by a precipitate retreat to the line of the Piaye pus 
Venice, and on Nov. 9 the whole Italian Army was behind P i 
river, except for 250,000 prisoners in the enemy's hands m 
nearly twice as many other casualties—killed, missing, or sik 
The same day, Cadorna was superseded in supreme command hy 
Gen. Armando Diaz. Italy’s allies had begun to rush reinforce. 
ments, a British and a French army corps, to its aid, and on Nov, 
5 their political and military chiefs arrived at Rapallo for acon 
ference, out of which sprang the Allied Council at Versailles, and 
ultimately a unified command. 

The invaders had outrun their transport, and the resistance gf 
the Italians, morally braced by the emergency, succeeded in hold. 
ing the Piave in face of direct assaults and strenuous efforts ly 
Conrad to turn their left flank from the Trentino, Here Cadorna's 
preparations for defense had been long initiated and were vel 
matured. At the beginning of December the British and French, 
who had been waiting in reserve in case of a fresh breakthrough, 
moved forward to take over vulnerable sectors, but the attack wis 
only renewed in the north, and on Dec, 19 it came to an end with 
the snows. If Caporetto seriously damaged Italy, it also purged 
it, and after an interval of recuperation Italy was to: vindicate 
itself at Vittorio Veneto. 

6. Capture of Jerusalem.— Once more a distant theatre of 
war provided the sole triumph of the Entente cause during the 
year—this time in Palestine. The second reverse at Gaz, it 
April 1917, had led to a change in command, Murray being sue 
ceeded by Allenby, who was strong enough and fortunate enough 
to obtain the adequate force for which Murray had asked in vain 
The British government was anxious for a spectacular success to 
offset the moral depression of the Nivelle failure and the dedi 
of Russia, and the British general staff desired to dislocate the 
Turkish attempt to recapture Baghdad by drawing away theirte 
serves, 

Allenby took over in July and devoted the first three months 
to intensive preparations for an autumn offensive, when the st 
son would be suitable. The command was reorganized, the com 
munications developed, and his own headquarters moved for 
from Cairo to the front. By complete secrecy and ruses he 
ceived the Turks as to the main point of attack. The defens 
of Gaza were bombarded from Oct. 20 on, and an attack sua 
on Nov. 1 to pin the enemy and draw in his reserves. Meanw d 
as a necessary preliminary to the real blow, the inland b R 
Beersheba was seized by a convergent maneuver on Oct. i 
prelude to the decisive attack on Nov. 6 which broke throug! 
enemy’s weakened centre and into the Plain of Philistia. , 

Falkenhayn, now in command at Aleppo, had also been " 
ning an offensive, but the better communications of the i 
had decided the race, and although Falkenhayn tried to n 
tide by a counterstroke against Beersheba, the breaking e 
centre compelled a general retreat. The pursuit was hank 
owing to lack of water, but, even so, by Nov. 14 the ott 
forces were driven apart in two divergent groups, d rid 
Jaffa was taken, and Allenby wheeled his main force to ov i 
for an advance inland on Jerusalem. He gained the ed 
passes before the Turks could block them, and after à N° 
pause to improve his communications, brought up m üt 
fresh advance, which secured Jerusalem on Dec. 9. PY olidatel 
the winter rains set in the British had expanded and cons ; valt 
their hold on the region. As a moral success the feat wa 
able, yet viewed strategically it seemed a long way SG afet 
goal. If Turkey were pictured as a bent old man, the Bri itn n 
missing their blow at his head—Constantinople—a0 onset 
strike at his heart—Alexandretta—had now resigne! Hen 
to swallowing him from the feet upward, like a pyt 
its endless length across the desert. E 

T. Conquest of East Africa.— The year 1917 wit 
Other overseas success, the clearing of German East 
though not the close of the campaign, More than 4 Y* 
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TURKISH CAMEL TRANSPORT CROSSING THE DESERT, 1917 


after the rebuff at Tanga before a serious attempt was made to 
subdue the last German stronghold on the African continent. To 
spare troops from the main theatres was difficult, and the solu- 
tion was only made possible by the loyal cooperation of the 
South African government. In February 1916 Gen. Jan Smuts was 
appointed to command the expedition, and he formed the plan of 
adrive from north to south through the difficult interior in order 
to avoid the fever-rampant plain on the coast. In conjunction 
with this central wedge, a Belgian force under Tombeur was to 
advance eastward from Lake Tanganyika and a small British 
force under Edward Northey was to strike in from Nyasaland in 
the southwest. The Germans under Gen. Paul von Lettow-Vor- 
eck were weak in numbers but handled with masterly skill, and 
with all the advantages of an equatorial climate, a vast and track- 
lss region—mountainous in parts and covered with dense bush 
and forest—to assist them in impeding the invader. From Dar es 
Salaam on the coast to Ujiji on Lake Tanganyika ran the one real 
ine of rail communication, across the centre of the colony. After 
driving the Germans back across the frontier and seizing the Kili- 
manjaro gap, Smuts moved direct on this railway at Morogoro, 
over 300 mi, distant, while he dispatched a force under Gen. J. 
L. van Deventer in a wide sweep to the west to cut the railway 
atther inland and then converge on Morogoro. Lettow-Vorbeck 
klayed this maneuver by a concentration against Van Deventer, 
ut Smuts's direct advance compelled him to hurry his force 
ack and thus enabled Van Deventer to get astride the railway. 
However, Lettow-Vorbeck evaded the attempt to cut him off and 
ell back in September on the Uluguru Mountains to the south. 
The Belgians and Northey had cleared the west, and the net had 
een drawn steadily closer, confining Lettow-Vorbeck to the south- 
"stern quarter of the colony. Early in 1917 Smuts returned to 
ae and Van Deventer conducted the final operations which 
led with Lettow-Vorbeck, avoiding envelopment to the end, slip- 
ied Across the frontier into Portuguese Africa. Here he main- 
ed à guerrilla campaign throughout 1918 until the general 
Io With an original force of only 5,000, 5% being Euro- 
and à € had caused the employment of 130,000 enemy troops 
€ expenditure of £72,000,000. 
is ug Mastering of the Submarine.—The military side of 1917 
side p into shadow by the naval, or more strictly the economic, 
Sibma The vital issue turned on the balance between Germany’s 
eae Pressure and Britain’s resistance. April was perhaps 
lippi critical month. The Allies lost nearly a million tons of 
j sd 60% British, and although the German Navy's promise 
lt was E by the end of the month was proved a miscalculation, 
lins dm ear that, ultimately, the continuance of such a ratio of 
le mu Starve the civilian population and automatically prevent 
Bog, ance of the armies. Britain, indeed, had only food 
fern 9 sustain its people for another six weeks. The British 
as Sought to counter the menace by the indirect means 
tildin, ning, increasing home production, and expansion of ship- 
Scott 8; by the direct means of the system of convoys with naval 
3 and a counteroffensive against the submarine. Aided by 
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new devices to detect the presence of submarines and the use of 
thousands of patrol craft, this highly organized campaign exacted 
an ever rising toll, and by the end of 1917 the menace, if not 
broken, was at least subdued, In this task U.S. aid became a 
potent factor long before its military assistance. This aid in- 
cluded providing light craft to reinforce the British antisubmarine 
fleet, construction of new mercantile ships, and financial aid. By 
July 1917 Britain had spent over £5,000,000,000, its daily expendi- 
ture had risen to £7,000,000, and the burden of financing its allies 
as well as its own efforts was straining its resources, when U.S. aid 
came to ease the pressure. 

These were the defensive benefits; the offensive were at least 
as great. No longer was the grip of the naval blockade ham- 
pered by neutral quibbles, but instead, U.S. cooperation converted 
it into a stranglehold under which the enemy must soon grow limp, 
since military power is based on economic endurance. As a party 
to the war, the United States, indeed, wielded the economic weapon 
with a determination, regardless of the remaining neutrals, far 
exceeding Britain’s boldest claims in the past years of contro- 
versy over neutral rights. The submarine menace, crippled in 
1917, was ended to all intents during the early months of 1918. 
To this conclusion the greatest single contribution was the laying 
of a mine barrage by the U.S. Navy across the 250-mi.-wide pas- 
sage between Norway and Scotland. This was a direct counter 
to the main submarine operations against the ocean-brought sup- 
plies of Great Britain, for the small submarines that carried out 
the shorter range operations the ports on the Belgian coast had 
afforded a base unpleasantly close to English shores, but these also 
were now closed by the daring attacks of Sir Roger Keyes’s force 
on Zeebrugge and Ostend. Yet the removal of the menace should 
not lead to an underestimate of its powers for the future. The 
1917 campaign was launched with only 148 submarines and from 
the most unfavourable strategic position. Great Britain lay like a 
huge breakwater across the sea approaches to northern Europe 
and the submarines had to get outside through narrow and closely 
watched outlets before they could operate against the arteries of 
supply. Despite these handicaps they almost stopped the beat of 
England’s heart. (See further The War at Sea, below.) 

9. Air Offensive.—Another new form of action reached its 
crest at the same time as the submarine campaign. As the sub- 
marine was primarily an economic weapon, so was the airplane 
primarily a psychological weapon. The explosive bullet had vir- 
tually ended the Zeppelin raids in 1916,but from early in 1917 
airplane raids on London grew in intensity until, by May 1918, 
the air defenses were so thoroughly organized that the raiders 
thereafter abandoned London for Paris as a target. If the stoi- 
cism of the civilian population took much of the sting from a 
weapon then in its infancy, the indirect effect was serious, inter- 
rupting business and checking output in industrial centres, as well 
as drawing off, for defense, many aircraft from the front. In 
reply the British formed the Royal Air Force, which carried 
out extensive raids over Germany during the closing months of 
the war, with marked effect on the declining morale of the home 
front. To relate the action of aircraft in the military sphere is not 
possible, for it formed a thread running through and vitally in- 
fluencing the whole course of operations rather than a separate 
strategic feature. See further Arr POWER. 


H. Germany’s BD For Victory IN 1918 


1. On the Threshold of 1918.—The middle years of World 
War I had been, in a military sense, a tussle between a lean 
Hercules and a bulky Cerberus. The Germanic alliance was 
weaker in numbers but directed by a single head, the Entente 
stronger in numbers but with too many heads. Owing to its own 
excessive losses, diffusion of effort, and the collapse of Russia, 
the Entente, at the end of 1917, was faced with the grim fact 
that the numerical balance had been reversed, and months must 
elapse before the prospective stream of America's new divisions 
came to tilt the scales once more in its favour. The emergency 
paved the way for the creation of a unified command, but it still 


needed disaster to bring it into being. ' 
At the conference at Rapallo in November, the formation of 
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a Supreme War Council was decided upon, to be composed of the 
principal ministers of the Allies, with military representatives, 
and to sit permanently at Versailles. If the fundamental de- 
fect was that it merely substituted a formal for an informal 
committee, a further flaw was that the military representatives 
had no executive status. In the economic sphere, where delibera- 
tion rather than instant action was necessary, it led to a real 
improvement in the combination of shipping, food, and munition 
resources. Militarily, it was futile, for it set up a dual advisorship 
—the Versailles representatives on the one hand and the chiefs of 
the national general staffs on the other, As the menace of the 
German attack grew closer and with it the need for common ac- 
tion, this advisory body was converted into a military executive 
committee to handle an inter-Allied general reserve, a fresh com- 
promise which set up a dual control—the commanders in chief 
and the Versailles committee. 

If concentration of control was lacking, so also was concen- 
tration of force. From early in November the stream of German 
troop trains from east to west had been steadily swelling. When 
the 1917 campaign opened there had been a proportion of nearly 
three Allies to two Germans—actually, in March, 178 British, 
French, and Belgian divisions against 129 German divisions. But 
now the Germans had a slight balance and the likelihood of 
bringing still more. But the Allied statesmen, recalling how often 
their own offensive had failed with equal or greater superiority 
of force, were slow to appreciate the gravity of the menace or 
to respond to the sudden fall in the temperature of military 
opinion. Nor could they agree to draw reinforcements from the 
other fronts. The Italians strove against any withdrawal of the 
Allied contingents from their front, and the French opposed any 
reduction of the Salonika force. Lloyd George went further and 
urged an offensive in Palestine, a scheme which was sanctioned 
on the understanding that no reinforcements went there from 
France, but which also meant that none came from there to 
France. Sir William Robertson, the chief of the Imperial Gen- 
eral Staff, disagreed with both this Palestine plan and the creation 
of the Versailles executive committee and resigned, being suc- 
ceeded by Sir Henry Wilson. The position was still further weak- 
ened by the insistence of Georges Clemenceau, the new French 
premier, that the British should extend their front south to the 
Oise. This meant that Gen. Hubert Gough’s Sth Army was dan- 
gerously stretched out and took over ill-prepared defenses on the 
very front that Ludendorff was about to strike. Meantime, the 
German strength had increased to 177 divisions by the end of 
January, with 30 more to come. The Allied strength, owing to 
the dispatch of divisions to Italy and the breaking up of others 
due to the French shortage of drafts, had fallen to the equivalent 
of 173—counting each of the four-and-one-half newly arrived U.S. 


pum TENUXCWS Cae 


RADIO TIMES HULTON PICTURE LIBRARY 


FRENCH PREMIER GEORGES CLEMENCEAU (SECOND FROM LEFT) INSPECTING 
THE FRONT 


divisions as two divisions because of their size (see Diis 
Minrragvy). The French and British had been constrained i 
follow the Germans in reducing their divisions from 17 vs oh 
talions each. e 

The prolonged pouring of soldiers’ lives into the swamps 
yond Ypres had led Lloyd George and his cabinet to withhold 
reinforcements for fear of encouraging fresh squandering, Th 
undoubtedly weakened Haig’s initial power of resistance to the 
German onslaught, yet it is just to point out that it was Wal. 
ened worse—in quality as well as quantity—by the 400,000 Bri. 
jsh casualties suffered in the offensive of the later part of 191) 
Moreover, we should not forget that the government had the 
heavy responsibility of being the trustees for the lives of the 
nation. The real ground of criticism is that it was not strong 
enough to make a change in, or place a check upon, a commi 
that it did not trust, while supplying the reinforcements neces. 
sary for defense. And for this lack of moral strength the public 
must share the blame, for they had already shown themselves 
too easily swayed by clamour against political interference will 
the generals, and too prone to believe that the politician is in 
variably wrong on such occasions, The civilian public, indeed, 
is apt to trust soldiers too little in peace and sometimes to 
much in war. 

These political handicaps, and their accompanying tendeny 
to work deviously toward what dared not be demanded openly, 
were also seen in the project for a unified command. The prime 
minister, indeed, had gone so far in December as to disclaim 
faith in his own long-sought cure. Instead, he sought a palliative 
in an inter-Allied executive committee, under Foch's chairman 
ship, which should control a common general reserve of 30 divi 
sions. This scheme was stillborn in face of the opposition of the 
respective commanders in chief, Haig and Pétain. The decisive 
act came from Haig, who, when called on by Foch for his com 
tribution of seven divisions, replied that he could spare none. He 
and Pétain united in preferring an arrangement between them 
selves for mutual support. ; 

When the test came a week later, this broke down, and Haig 
then took a foremost part in hastening and facilitating the p 
pointment of a generalissimo, which he had formerly oppose 
For the actual breakdown the blame has been commonly throw 
upon the French, and there is no question that Haig understood 
from Pétain on March 24 that if the Germans continued the 
rapid progress the French reserves would have to be used to covt 
Paris. But in fairness it is essential to add that, whereas the 
original compact had only pledged the aid of about 6 French di 
sions, Pétain actually sent 9 by March 24, and 21 (including ¢ 
of cavalry) by March 26, If these reinforcements were, perhaps 
slower in coming into action than in dispatch, it does not alle 
the fact that the original pledge was amply exceeded. Thus, t 
fundamental fault would seem to lie in trusting to an arrangemen 
for such slender support by either ally. 

2. The German Plan.—On the German side the sub 
panacea for victory had been replaced by a military panacet 
hopes were perhaps exaggerated by the unexpected collin i 
Russia. But although Ludendorff promised victory in the E 
he did not disguise that a Western offensive would be 4 n i it 
task than the conquests in the East. He realized also tha 
would be a race between the effect of Germany's blow E na 
arrival of U.S. reinforcements, although he hoped to wit the 
To secure the rear of his offensive, a definite peace was won ali 
the Bolshevik government of Russia by a military demon? the 
and was also forced on Rumania. And to secure if possible 
economic base of his offensive, the Ukraine was occupe nalo 
its wheat supplies, with little resistance except from yi Aus 
vak troops, who had formerly been taken prisoner from : 
trian Army, int 0 

Ludendorff’s next problem was to decide his first Prost 
attack. The sector between Arras and Saint-Quentin wes emt 
on the western face of the great salient formed by the " 
front in France, The choice was governed by tactical reed 
this sector was the enemy's weakest point and the E077 4 is 
fewer difficulties than elsewhere—although Ludendorff 
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mind the possibility of separating the Allied armies and driving 
the British back against the Channel coast, too closely penned 
jn to-evade the blows. From the experience of the vain Allied 
attacks Ludendorff had drawn the deduction that “Tactics had 
tobe considered before purely strategical objects which it is futile 
to pursue unless tactical success is possible.” He then formulated 
astrategical plan based on the principle of taking the tactical line 
of least resistance. Presumably he hoped by firm control to guide 
these tactical movements to a strategic destination. If so, he 
failed. 

Where did the fault lie? The general view at the end of the 
war was that the tactical basis had led Ludendorff to change direc- 
tion and dissipate his strength—that if the Franco-British com- 
mand had previously erred by aiming at the strategically correct 
target. without enough attention to the tactical difficulties, the 
German command had followed it with an equal if opposite error 
by concentrating on tactical success at the expense of the stra- 
tegical goal. But a closer examination of the German documents 
since available, and of Ludendorff’s own orders and instructions, 
throws a different light on the question, It would seem, indeed, 
that the real fault was that Ludendorff failed to carry out in prac- 
tice the new principle he had adopted in theory; that he either did 
not grasp or shrank from the full implication of this new theory of 
strategy. He dissipated too large a part of his reserves in trying 
toredeem tactical failures and hesitated too long over the decision 
to exploit his tactical successes. Ludendorff’s strategy in the East 
lad been so masterly and so farsighted that his indecision and 
short sight in the West is difficult to explain. Perhaps he himself 
was feeling the strain of directing so many vast operations; per- 
haps it was that he missed the strategical insight and balanced 
view of Hoffmann who, after being at his side throughout the 
1914-16 campaigns, had stayed in the East when Ludendorff went 
tothe supreme command. The modern vice of seniority prevented 
Germany from making the fullest use of the man who perhaps 
approached nearer to military genius than any other military 
figure of the war. 

In any case the campaign leaves the impression that Ludendorff 
had neither his former clearness as to the goal nor quite the 
same grip on the changing situations. But in the organization of 
his attacks his powers were at their highest level. Surprise was 
tobe the key by which a gate in the long-locked front was opened. 
In forging the key, gas shell was to be the main constituent, for 
Ludendorff had failed to grasp the significance of the tank and 
neglected to develop it in time. Only in August 1918, when it was 
wed to strike him a mortal blow, did he put it in the “urgent” 
class of war matériel. The troops were trained in the new in- 
filtration tactics already tested at Riga, and the most thorough 
arangements were made for concealing and for exploiting the 
attacks, The assaulting divisions were to be brought up over- 
tight, the masses of artillery brought close to the front line in 
Concealment, and their ranges obtained by methods which did 
away with preliminary “registration.” The bombardment was 

be brief but intense, and its surprise effect to be increased by 
Vish use of gas and smoke shells. Further, while Ludendorff 

d settled to strike first on the Somme sector, to which blow 
on code name "Michael" was given, he also made preparations 
ul ee se attacks at other points, which besides being in 
He ness for the future helped to mystify the enemy. Two were 

the British front and one on the French—“St. George I” against 
4 Lys sector, “St, George II" against the Ypres sector, and 
Blücher” in Champagne. 
v Ludendorff's Attacks.—The “Michael” attack was to be 

Osee German 17th, 2nd, and 18th armies (62 divisions in 
bike Sy Alden ; oe Arras Saint Quando HAE d fum 
eai ended to be exerted north of the So j Sg 
iod through, the 17th and 2nd armies were to wheel nor 
un ey press the British Army against the coast, while the river 
ang’, 18th Army guarded their flank. This plan was radically 
ve in execution because Ludendorff gained rapid success 
it s: e desired it little and failed to gain success where he wanted 

ae The attack was launched on March 21 and the surprise 
elped by an early morning mist. But while the thrust broke 
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through completely south of the Somme, where the defense—but 
also the attacking force—was thinnest, it was held up near Arras, 
a check which reacted on all the attack north of the river. Luden- 
dorff, violating his new principle, spent the following days in try- 
ing to revive his attack against the strongly held bastion of Arras, 
maintaining this direction as his principal line of effort. Mean- 
time, he kept a tight rein on the 18th Army which was advancing 
in the south without serious check. As late as March 26 he issued 
orders which restrained it from crossing the Avre and tied it to the 
pace of its neighbour, the 2nd, which in turn was held back by the 
very limited success of the 17th Army near Arras. 

Thus, in reality, Ludendorff was bent on breaking the British 
Army by breaking down its strongest sector of resistance in a 
direct assault. And because of this obsession he failed, until too 
late, to throw the weight of his reserves along the line of least 
resistance south of the Somme. The intended wheel to the north- 
west might have come to pass if it had been made after passing 
the flank, and thus being directed against the rear, of the Arras 
bastion, On March 26 the attack north of the Somme (by the 
left wing of the 17th Army and the right of the 2nd Army) was 
visibly weakening as the price of its hard-earned gains. South of 
the Somme the left of the 2nd Army reached, and was now to be 
embarrassed by, the desert of the old Somme battlefields—a 
brake on progress and supply. The 18th Army alone was ad- 
vancing with unslackened impetus. This situation led Ludendorff 
to adopt a new plan but without relinquishing his old. He or- 
dered for March 28 a fresh and direct attack on the high ground 
near Arras—by the right of the 17th Army and to be followed 
by a 6th Army attack just to the north between Vimy and La 
Bassée. But the promising situation south of the Somme led 
him to indicate Amiens as an additional main objective. Even 
so, he restrained the 18th Army from pushing across the Avre 
without further orders. On March 28 the fresh Arras attack was 
launched, unshielded by mist or surprise, and failed completely 
in face of the well-prepared resistance of Byng’s 3rd Army. Only 
then did Ludendorff abandon his original idea and direct his main 
effort, and some of his remaining reserves, toward Amiens. By 
March 27 the advance had penetrated nearly 40 mi. and reached 
Montdidier, cutting one railway to Paris; by March 30 the Ger- 
man flood was almost lapping the outworks of Amiens, Once the 
crust was broken the very elaborateness of the methods of control 
communication built up during three years of static warfare caused 
the greater flux behind the front. The extent of the retreat was 
primarily the measure of the loss of control by the British com- 
manders. 

Disaster had driven the Allies to an overdue step, and on Haig’s 
appeal and Lord Milner's intervention Foch had been appointed 
on March 26 to “coordinate” the operations of the Allied armies. 
If he had fallen into disfavour owing to the heavy cost of his 
attacks in Artois during 1915 and the barren fruit of the Somme 
in 1916, his willpower and energy earned and created confidence. 
On April 14 he was definitely made commander in chief of the 
Allied armies. But before this, a fresh German menace had devel- 
oped—though not intended as such. 

When Ludendorff decided to change his main line of attack to 
the sector south of the Somme, he diverted reserves there. But, 
meantime, he ordered the 18th Army to mark time for two days. 
When the attack was renewed in force on March 30 it made little 
progress in face of a resistance that had been afforded time to 
harden, helped by the cement of French reserves, which were 
now being poured into the breach. A further effort on April 4 
had still less success and Ludendorff, rather than be drawn into 
an attrition struggle, suspended the attack toward Amiens. With 
a large part of his reserves holding the vast bulge south of the 
Somme, Ludendorff turned, if without much confidence and merely 
as a diversion, to release, on April 9, his “St. George T" attack. 
Its astonishing early success against a weakened front led him to 
convert it bit by bit into a major effort. The British were des- 
perately close to the sea, but their resistance stopped the German 
tide after a 10-mi. invasion just short of the important railway 
junction of Hazebrouck, and an attempt to widen the front 
toward Ypres was nullified by Haig swinging his line back and 
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by the gradual arrival of French reinforcements. Haig complained 
strongly that Foch was too slow in sending French reserves north- 
ward, but the event justified Foch's reluctance to commit himself 
there and his seeming excess of optimism in declaring that the 
danger was past. Ludendorff had doled out reserves sparingly, 
usually too late and too few for real success; so apprehensive that 
his new bulge would become another sack that, after the capture 
of Kenmel Hill, when opportunity opened its arms, he stopped 
the exploitation for fear of a counterstroke. 

Thus Ludendorff had fallen short of strategic results; on the 
other hand he could claim huge tactical successes—the British 
casualties were over 300,000. The British lion had been badly 
mauled, and although fresh draíts of 140,000 were hurried out 
from England and divisions brought back from Italy, Salonika, 
and Palestine, months would elapse before it could recover its 
offensive power, Ten British divisions had to be broken up tem- 
porarily, while the German strength had mounted to 208, of which 
80 were still in reserve. A restoration of the balance, however, 
was in sight. A dozen U.S. divisions had arrived in France and, 
responding to the call, great efforts were being made to swell the 
stream, Further, Gen. John Pershing, the U.S. commander, had 
placed his troops at Foch’s disposal for use wherever required. 
For Germany the sands were running out, and, realizing this, 
Ludendorff launched his “Bliicher” attack between Soissons and 
Reims on May 27. Achieving surprise, and having 15 divisions 
against 7, it swept over the Aisne and reached the Marne on May 
30, where its impetus died away. 

This time the German superiority of force had not been so pro- 
nounced as before nor aided by nature's atmospheric cloak, It 
would seem that the extent of the opening success was due in 
part to the strategic surprise—the greater unexpectedness of the 
time and place of the blow—and in part to the folly of the local 
army command in insisting on the obsolete method of massing 
the defenders in the forward positions, there to be compressed 
cannon fodder for the German bombardment. Pétain's recent 
instructions for a deep and elastic system of defense had been 
disregarded. This, indeed, was an additional form of surprise, 
for the object of all surprise is to strike at the opponent’s morale 
and mind; the effect is the same whether he is caught napping 
by deception or allows himself to be trapped with his eyes open. 
Further, the Germans’ success on May 27, 1918, deserves study in 
comparison with their other offensives whose success was almost 
in mathematical ratio to their degree of surprise. This final year, 
indeed, read in the light of previous years, affords fresh proof that 
surprise—or, more scientifically, the dislocation of the enemy’s 
balance—is essential to true success in every operation of war. 
At the bar of universal history, any commander who risks lives 
without seeking his preliminary guarantee stands condemned. 

But once again Ludendorff had obtained a measure of suc- 
cess for which he was neither prepared nor desirous. The surpriser 
was himself surprised. The attack had been conceived merely as 
a diversion to attract the Allied reserves preparatory to a final and 
decisive blow at the British front in Flanders, But its opening 
success attracted too large, yet not large enough, a proportion of 
their own reserves. Blocked frontally by the river, an attempt 
was made to push west, but it failed in face of Allied resistance, 
notable for the appearance of U.S. divisions at Cháteau-Thierry, 
where they gallantly counterattacked. 

Ludendorff had now created two huge bulges and another 
smaller one in the Allied front. His next attempt was to pinch 
out the Compiégne “tongue” which lay between the Amiens and 
Marne bulges. But this time there was no surprise, and the blow 
on the west side of the "tongue," June 9, was too late to coincide 
with the pressure on the east. A month's pause followed, Luden- 
dorfí was anxious to strike his long-cherished decisive blow against 
the British in Belgium, but he considered that their reserves here 
were still too strong and so again decided to take the line of least 
tactical resistance, hoping that a heavy blow in the south would 
draw off the British reserves, He had failed to pinch out the 
Compiégne “tongue” on the west of his Marne salient; he was 
now about to attempt the same method on the east by attacking 
on either side of Reims. But he needed an interval for rest and 
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preparation, and the delay was fatal, giving the British and f 
time to recuperate and the Americans a chance to gather strep 
The British divisions previously broken up had now been Ta 
tuted, and as a result of an appeal made to President Wig 
the crisis of March, and the provision of extra shipping, US, t 1] 
had been arriving at the rate of 300,000 a month since the end g 
April. The tactical success of his own blows had been Ludendorfy 
undoing; yielding to their influence, he had pressed each too far 
and too long, so using up his own reserves and Causing an undi 
interval between blows. He had driven in three great wedge 
but none had penetrated far enough to sever a vital artery and this 
strategic failure left the Germans with an indented front which 
invited flanking counterstrokes. 


I. FINAL PHASE 


1, Turning of the Tide.—On July 15, Ludendorff landi 
his new attack, but its coming was no secret. East of Reims it 
was foiled by an elastic defense, and west of Reims the Gern 
penetration across the Marne merely enmeshed them more deeply 
to their downfall, for on July 18, Foch launched a long-prepared 
stroke against the other flank of the Marne salient. (See Many, 
BATTLES OF THE.) There, Pétain, who directed the operation 
turned the key which Ludendorff lacked, using masses d 
light tanks to lead a surprise attack on the Cambrai method, 
The Germans managed to hold the gates of the salient open 
long enough to draw their forces back into safety and straighten 
their line, 

But their reserves were depleted; Ludendorff was forced tù - 
postpone if not yet to abandon the offensive in Flanders; aid 
the initiative definitely and finally passed to the Allies, Fodis 
first concern was to keep it, by giving the enemy no rest while his 
own reserves were accumulating. To this end he arranged wih | 
Haig, Pétain, and Pershing for a series of local offensives aimed 
at freeing the lateral railway communications and improving iht - 
position of the front for further operations. To Haig he propose 
an attack in the Lys sector, but Haig saw “no advantage inal 
advance over this flat and marshy region” and suggested insted 
the Somme area as more suitable and more strategically effective 
Before the Marne counterstroke Rawlinson, commanding the Brit- - 
ish 4th Army in front of Amiens, had already submitted to Haigt 
plan for a large surprise attack there, and Foch agreed to € 
place of his own proposal. He also placed under Haig the i 
ist Army (Gen. M. E. Debeney) to extend the attack to the sou 
Rawlinson’s army was doubled, and by skilful precautions ^ 
enemy was kept in the dark until on Aug. 8 the attack was W: 
livered, led by 450 tanks. The blow had the maximum shock "T 
surprise, falling on an opponent who had done ipM ) 
strengthen his position by entrenchments, and south of the : 
the troops of the Australian and Canadian corps rapidly 097 
and overwhelmed the German forward divisions. By AU) 
when the advance came to a halt through reaching the (m 
wilderness of the old 1916 battlefields, if also through e 
serves, the 4th Army had taken 21,000 prisoners at a cost? ia í 
000 casualties, Great, if not fully exploited, as a material su 
it was far greater as a moral one. 


a) 
Ludendorff had said: “Aug. 8 was the black day of i ar 


ded.” 


scale. After Aug. 8 these dreams vanished. 
reached at a Crown Council held at Spa were that opt 
longer hope to break the war-will of our enemies by mii a 
tions” and “the object of our strategy must be to ah oM 
enemy's war-will gradually by a strategic defensive. victory 
words the German command had abandoned hope of rendet 
even of holding their gains and hoped only to avoid su! | 
an insecure moral foundation. " prep 
On Aug. 10, Foch issued a fresh directive for th 
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tion of an “advance” by the British 3rd Army “in the general di- 
rection of Bapaume and Péronne.” Meantime, he wished Haig to 
continue the 4th Army’s frontal pressure, but Haig demurred at 
a vain waste of life and gained his point. Economy of force was 
henceforth to be added to the advantages of the new strategy 
evolved. Thus, the momentum of the 4th Army had hardly 
waned before the 3rd Army moved. From then on Foch beat a 
tattoo on the German front, a series of rapid blows at different 
points, each broken off as soon as its initial impetus waned, each 
so aimed as to pave the way for the next, and all close enough in 
time and space to react on each other. In this way Ludendorff’s 
power of switching reserves to threatened spots was stopped as his 
balance of reserves was drained. 

On Aug. 10 the French 3rd Army had struck to the south; 
the French 10th Army, still farther south, on Aug. 17; next, the 
British 3rd Army on Aug. 21, and the British 1st Army on Aug. 
16. Ludendorff’s order to the troops holding the Lys salient to 
retire was hastened in execution by the attacks of the re-formed 
British 5th Army, and by the first week in September the Germans 
were back on their original starting line—the strong defenses of 
the Hindenburg Line. On Sept. 12, Pershing completed the series 
of preliminary operations by erasing the Saint-Mihiel salient— 
the first feat of the Americans as an independent army. Pershing 
had originally intended to make this a stepping-stone to an advance 
toward the Briey coalfields and the eastern end of the Germans’ 
main lateral railway near Metz, but the project was abandoned 
for reasons that will be referred to later. Thus, no exploitation 
of the success was attempted. 

The clear evidence of the Germans’ decline and Haig's assur- 
ance that he would break the Hindenburg Line where the German 
reserves were thickest decided Foch to seek victory that autumn 
instead of postponing the attempt until 1919. All the Allied 
amies in the West were to combine in a simultaneous offensive. 

2. Collapse of Bulgaria.—Before it could develop, however, 
an event occurred in the Balkans which, in the words of Ludendorff, 
sealed the fate of the Quadruple Alliance.” He had still hoped 
to hold fast in his strong lines in the West, falling back gradually 
to fresh lines if necessary and with his strategic flanks in Mace- 
donia and Italy covered, while the German government was ne- 
gotiating for a favourable peace. At the same time there was 
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alarm as to the moral effect of the Western Front defeats on the 
German people, their willpower already undermined by shortage 
of food and perhaps also by propaganda. 

But on Sept. 15 the Allied armies in Salonika attacked the Bul- 
garian front, which crumpled in a few days. Guillaumat, who had 
succeeded Sarrail in December 1917, had prepared the plan for 
an offensive, and when recalled to France in the crisis of July 
as governor of Paris he won over the Allied governments to con- 
sent to the attempt. His successor in Salonika, Franchet 
d'Esperey, concentrated a Franco-Serb striking force, under 
Michich, on the Sokol-Dobropolye sector, west of the Vardar, 
where the Bulgarians trusted to the strength of the mountain 
ridges and were weak in numbers. On Sept. 15, Michich attacked, 
and while the British attack at Dojran pinned a large part of the 
Bulgarian reserves, he broke right through toward Uskub. With 
their Army split into two parts, the Bulgarians, already tired of 
the war, sought an armistice, which was signed on Sept. 29. 
Franchet d'Esperey's achievement not only knocked away the 
first prop of the Central Alliance but opened the way to an ad- 
vance on Austria's rear. 

3. Collapse of Turkey.—The offensive planned for the spring 
in Palestine had been interrupted by the crisis in France and the 
consequent withdrawal of most of Allenby's British troops. The 
depletion was made up by reinforcements from India and Meso- 
potamia, and by September, Allenby was again ready to take the 
offensive, He secretly concentrated, on the Mediterranean flank, 
the mass of his infantry and behind them the cavalry. In this way 
he changed a two-to-one superiority on the general front into one 
of four-to-one at the decisive point. At dawn on Sept. 19 the 
western mass attacked, rolling the Turks back northeast toward the 
hilly interior—like a door on its hinges. Through the open door- 
way the cavalry passed, riding straight up the coastal corridor for 
30 mi. before swinging east to cut the Turkish communications 
and close all exits of retreat, Completely trapped, the main Turk- 
ish armies were rounded up, while the British cavalry exploited the 
victory of Megiddo by a swift and sustained pursuit which gained 
first Damascus and finally Aleppo. Defenseless and threatened 
with a direct advance of Gen. G. F. Milne from Macedonia on Con- 
stantinople, Turkey capitulated on Oct. 30. 

4, First Peace Note.—The capitulation of Bulgaria convinced 
Ludendorff that it was necessary to take a decisive step toward 
securing peace. While he was scraping together a paltry half- 
dozen divisions to form a new front in Serbia and arranging a 
meeting with the political chiefs, Foch’s grand assaults fell on the 
Western defenses, Sept. 26-28, and the line threatened to crack, 

The German supreme command lost its nerve—only for a mat- 
ter of days—but that was sufficient and recovery too late. On 
Sept. 29 they took the precipitate decision to appeal for an armis- 
tice, saying that the collapse of the Bulgarian front had upset all 
their dispositions—“troops destined for the Western Front had 
had to be dispatched there.” This had “fundamentally changed” 
the situation in view of the attacks then being launched on the 
Western Front, for though these “had so far been beaten off their 
continuance must be reckoned with.” 

This remark refers to Foch’s general offensive. The U.S. attack 
in the Meuse-Argonne had begun on Sept. 26 but had come prac- 
tically to a standstill by Sept. 28. A Franco-Belgo-British attack 
had opened in Flanders on the same day but did not look really 
menacing. Then, on the morning of Sept. 29, Haig’s main blow 
was falling on the Hindenburg Line, and the early news was dis- 


"quieting. 


In this emergency Prince Maximilian of Baden was called to be 
chancellor to negotiate a peace move, with his international repu- 
tation for moderation and honour as its covering pledge. To bar- 
gain effectively and without confession of defeat he needed, and 
asked for, a breathing space “of ten, eight, even four days, before 
I have to appeal to the enemy.” But Hindenburg merely reiter- 
ated that “the gravity of the military situation admits of no de- 
lay,” and insisted that “a peace offer to our enemies be issued at 
once.” 

Therefore, on Oct. 3 the appeal for an immediate armistice went 
out to President Wilson. It was an open confession of defeat to 
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the world, and even before this, on Oct. 1, the supreme command 
had undermined their own home front by communicating the same 
impression to a meeting of the leaders of all political parties. Men 
who had so long been kept in the dark were blinded by the sudden 
light. All the forces of discord and pacifism received an immense 
impulse. 

While the German government was debating the conditions for 
an armistice and questioning Ludendorff as to the situation of the 
Army for further resistance if the terms were unacceptable, Foch 
continued his military pressure. 

5. Final Advance.—The plan agreed upon between Foch and 
the Allied commanders had been for a series of convergent and 
practically simultaneous attacks: 

1 and 2. By the Americans, west of the Meuse, and by the 
French, west of the Argonne, both in the direction of Méziéres— 
beginning on Sept. 26. 

3. By the British on the Saint-Quentin-Cambrai front in the 
general direction of Maubeuge—beginning on Sept. 27. 

4. By the Belgian and Allied forces in the direction of Ghent 
—beginning on Sept. 28. 

'The general aspect was that of a pincerlike maneuver against 
the vast salient jutting out between Ypres and Verdun. The at- 
tack towards Méziéres would shepherd that part of the German 
armies toward the difficult country of the Ardennes and away from 
their natural line of retreat through Lorraine; it was also danger- 
ously close to the hinge of the Antwerp-Meuse line which the 
Germans were preparing in rear. 

The attack toward Maubeuge would threaten the other main 
line of communication and retreat through the Liége gap, but it 
had farther to go. In these attacks, the Americans had the hardest 
natural obstacle, the Argonne Forest; the British had to face the 
strongest defenses and the heaviest weight of enemy troops. 

Pershing's attack, adding surprise to its five-to-one superiority 
in numbers, opened well but lost impetus owing to the difficul- 
ties of supply and exploitation in such country. When it was 
eventually suspended on Oct. 14, after bitter fighting and severe 
losses, the U.S. Army was still far distant from the vital railway. 
A new force, it was suffering the growing pains that the British had 
passed through in 1915-16. Pershing's difficulties were enhanced 
by the fact that he had waived his own proposal for an exploitation 
of the Saint-Mihiel success toward Metz in view of Haig's objec- 
tion to a move which, however promising in its ultimate aim, would 
diverge from the general direction of the other Allied attacks. 
Haig desired that Pershing's attack should converge toward his in 
order to ease the task of the British troops more quickly. Foch's 
original plan for the general offensive had accordingly been re- 
adjusted, and in consequence Pershing had not only a more dif- 
ficult sector but a bare week in which to prepare his blow. The 

shortness of time led him to use untried divisions instead of switch- 
ing to the more experienced divisions used at Saint-Mihiel. But, in 
the outcome, Haig's insistence was proved unnecessary, for the 
British attack broke through the 
Hindenburg Line before the 
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ful, even optimistic, when it saw that breaking into the Hin 
burg Line had not been followed by an actual breakthro h 
the fighting front. More encouragement came from mes 4 
a slackening in the force of the Allied attacks, Particularly ip the 
exploitation of opportunities. Ludendorff still wanted an amis. 
tice but only to give his troops a rest as a prelude to further re 
ance and to ensure a secure withdrawal to a shortened defensive 
line on the frontier. By Oct. 17 he even felt he could doit without 
a rest. It was not so much that the situation had changed as tht | 
his impression of it had been revised. It had never been quies) | 
bad as he had pictured it on Sept. 29. But his first impression had | 
now spread throughout the political circles and public of Germany 
—as the ripples spread when a pebble has been dropped in a pool, 

The combined pressure of the Allied armies and their steady 
advance were loosening the willpower of the German government 
and people, The conviction of ultimate defeat, slower to apped 
to them than to the Army chiefs, was the more forcible when it was 
realized. And the indirect moral effect of military and economie | 
pressure was accentuated by the direct effect of peace propaganda, 
skilfully directed and intensively waged by Northcliffe. The home 
front began to crumble later but it crumbled quicker than the bat- 
tlefront. 

6. Collapse of Austria.—The last Austrian attempt at a 
offensive on the Italian front, in conjunction with the German 
assaults in France, had been repulsed on the Piave in June, Diu 
waited until conditions were ripe for an offensive in return, until | 
Austria's internal decay was spreading and it was without hope 
from Germany. On Oct. 24, Lord Cavan's army moved to seize 
the crossings of the Piave and on Oct. 27 the main attack opened, | 
driving toward Vittorio Veneto to divide the Austrians in the Adii- 
atic Plain from those in the mountains. By Oct. 30 the Austria | 
Army was split in two and the retreat became a rout, and the same 
day Austria asked for an armistice, which was signed on Nov. 3. 

T. The Curtain Falls on the Western Front.—On Oct. 23, 
President Wilson had replied to the German requests by a note 
which virtually required an unconditional surrender. Ludendort 
wished to carry on the struggle in hopes that a successful defen 
of the German frontier might lessen the determination of the AF 
lies. But the situation had passed beyond his control, the nations 
willpower was broken, and his advice was in discredit. On Oct 


dose of sleeping draught after influenza. 
his office on the evening of Nov. 3, not only Turkey 
had capitulated. If the situation on the Western Front was felt 
to be rather easier, Austrian territory and railways were now avi 
able as a base of operations against Germany. Several weeks P 
fore, military opinion had tended to regard such a contingent) 
then unrealized, “as decisive.” Next day revolution broke ou 
Germany and swept rapidly over the country. And in [a ; 
days of tremendous and diverse psychological strain the “1 
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Mi ROSER-VIOLLET 


FRENCH DELEGATION TO THE PEACE NEGOTIATIONS, LED BY MARSHAL FERDI- 
NAND FOCH, (WITH CANE AND PORTFOLIO), POSES BESIDE THE RAILROAD 
CAR IN WHICH THE ARMISTICE WAS SIGNED NOV. 11, 1918, AT RETHONDES IN 
THE FOREST OF COMPIEGNE 


ing” glare behind was accentuated by a looming cloud on the Lor- 
taine front, where renewed U.S. pressure, since Nov. 1, was on a 
point more sensitive than other parts, where “they must not be 
allowed to advance if the Antwerp-Meuse line was to be held any 
longer.” If this continued the Rhine and not the frontier would 
have to be the next line of resistance. 

But hourly the revolution was spreading, fanned as peace ne- 
gotiations were delayed by the kaiser’s reluctance to abdicate. 
Compromise with the revolutionaries was the only chance, and on 
Noy. 9, Prince Max resigned to the socialist Friedrich Ebert. Ger- 
many had become a republic in outward response to President 
Wilson’s demand and in inward response to the uprising of the 
German people against the leaders who had led them into disaster. 
The German fleet had already mutinied when its commanders 
Sought to send it out on a forlorn hope against the British. 

On Nov. 6 the German delegates left Berlin to treat for an 
armistice. Their acceptance of the severe terms was hastened 
less by existing military events than by collapse of the home front, 
coupled with the imminence of a fresh blow. The Allied advance 
Was still continuing, in some parts seeming to gather pace, but 
the main German forces had escaped from the perilous salient 
and their complete destruction of roads and railways made it im- 
Possible for supplies to keep pace with the advancing troops. A 
Pause must come while these communications were being repaired, 
aud thus the Germans would have breathing space to rally their 
poe The advance reached the line Pont à Mousson-Sedan- 
Méziéres-Mons-Ghent by Nov. 11—the line of the opening battles 
11 1914— but strategically it had come to a standstill. 

To meet this situation Foch had concentrated a large Franco- 
‘merican force of 28 divisions and 600 tanks to strike below Metz, 

rectly east into Lorraine. The general Allied advance had al- 
ee absorbed the enemy’s reserves, and now this decisive ma- 
LES was to fall on his bared flank. It promised the chance of 
fi ieee the whole of his new line of defense and if rapidly success- 
‘ul might intercept his retreat. In addition, Maj. Gen. Sir Hugh 
Tenchard's Royal Air Force was about to bomb Berlin on 
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a scale hitherto unattempted in air warfare, And the number of 
US. divisions in France had risen to 42, Whether this final thrust, 
intended for Nov. 14, would have solved the hitherto insoluble 
problem of maintaining the momentum of advance after an initial 
breakthrough can never be known. The attempt, however, was un- 
necessary, for with revolution at home and the gathering menace 
on their frontier, the German delegates had no option but to accept 
the drastic terms of the Armistice, which was signed in Foch’s 
railway carriage in the Forest of Compiégne at 5 A.M. on Nov. 11, 
and at 11 A.M. World War I came to an end. (B. H. L. H.) 


II. THE WAR AT SEA 


To follow the worldwide ramifications of naval operations dur- 
ing World War I it is best to consider, year by year, the events 
in each area. At the outset they covered all the seas of the earth, 
but as the net was drawn around the Central Powers, the area of 
naval warfare was gradually reduced to European waters and to 
the seas around the British Isles. In addition to standard fleet and 
cruiser actions, commerce raiding, and blockade tactics—all of 
which aided greatly in bringing the war to a close—World War I 
saw the emergence of the submarine as a potent naval weapon and 
brought about many of the earliest experiments concerned with 
the operation of aircraft from and against naval vessels. 

In July 1914, in place of the usual summer maneuvers, a test 
mobilization of the British fleet in home waters was carried out. 
The ships of the 2nd and 3rd fleets, their crews filled out from the 
reserves, joined the 1st Fleet at Portland on July 16th for exercises 
in the English Channel, On July 23, the day of the Austrian ulti- 
matum to Serbia, the fleets were ordered to disperse. The ships 
of the 2nd and 3rd fleets returned to their home ports. 

The ist Fleet remained at Portland, the defense flotillas were 
sent to their stations around the coast, and at the same time the 
Mediterranean Fleet was ordered to concentrate at Malta. On 
July 29 the 1st Fleet left Portland for Scapa Flow, and, by Aug. 2, 
the 1st and 2nd fleets were at their war stations, the 3rd Fleet was 
on the move, the defense flotillas were at their posts, and the or- 
ganizations for taking up auxiliaries and for arming merchant 
liners were in force. On Aug. 1 the order for general mobilization 
was issued, followed next day by the calling up of reserves. Be- 
cause of the recent exercise the machinery of mobilization worked 
smoothly and by the morning of Aug. 4 the state of naval readiness 
around the British Isles was such as to preclude the possibility of 
surprise before the outbreak of hostilities. 

The German High Sea Fleet, which had been visiting Nor- 
wegian ports, was recalled. By July 30 all ships had returned to 
Wilhelmshaven and Kiel and no German ships were sighted by the 
British fleet as it passed northward to its war stations. 


A. Tue NORTH SEA AND THE ENGLISH CHANNEL, 1914 


1. Start of Hostilities.—On the morning of Aug. 4 the Grand 
Fleet, commanded by Adm. Sir John Jellicoe, left Scapa Flow on 
the first of its many sweeps through the North Sea. Its objective 
was to intercept any German commerce raiders that might put 
to sea before war was declared, At 11 P.M. that night all ships re- 
ceived the fateful wireless message to “commence hostilities 
against Germany.” For three days the fleet cruised without seeing 
an enemy and on Aug. 7 returned to Scapa. The 10th Cruiser 
Squadron, drawn from 3rd Fleet cruisers, was not yet complete, 
and this shortage of cruisers enabled one raider, the “Kaiser Wil- 
helm der Grosse,” to escape through the cordon. Meanwhile, the 
Harwich Force (Comm. Sir Reginald Tyrwhitt) made a search of 
the Heligoland Bight, which resulted in the sinking of the mine- 
layer “Königin Luise" by the “Amphion.” But the German mines 
had been laid and the “Amphion” ran into them on her return and 
was sunk. Thus early was first blood drawn on both sides and 
Germany showed its intention to disregard not only the customs 
of the sea but its own signature to the Hague Convention by lay- 
ing mines without warning in international waters. 

2. Expeditionary Force.—The decision, on Aug. 5, to send 
the expeditionary force to France threw upon the Navy the duty 
of safeguarding its passage. In the Channel were stationed the 
Sth, 7th, and 8th Battle squadrons (18 predreadnoughts) with one 
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French and two British Cruiser 
squadrons. The Strait of Dover 
was guarded by British and 
French destroyer and submarine 
flotillas, and an aerial patrol was 
established between North Fore- - 
land and Ostend. Farther north 
the Harwich Force patrolled the | 
“Broad Fourteens” to the Dutch 
coast and the Grand Fleet took 3 
up a position in the centre of the 
North Sea, its cruisers and de- 
stroyers spread southward ready 
to counter any move of the High | 
Sea Fleet. Several unsuccessful : 
submarine attacks were made 
upon ships of the Grand Fleet 
and on Aug. 9, “U-15” was § 
rammed and sunk by the cruiser 
“Birmingham” close to the fleet 
rendezvous. Regardless of the 
submarine risk, the fleet main- 
tained its watch and from Aug. 15 
to 17, when the bulk of the troops 
were afloat, the Heligoland Bight 
was closely blockaded. Nothing 
was seen of the German fleet, whose inertness appeared surprising, 
it not then being realized that the policy of the German high com- 
mand was to preserve its fleet and to make only minor attacks with 
submarines and mines, By Aug. 18 the first four divisions were in 
France without the loss of a man, and five days later the 5th Divi- 
sion was safely across. The enemy made its only appearance on 
Aug. 18, when two cruisers were sighted but escaped without being 
brought to action. The safe transport of the main body of troops 
being complete the Grand Fleet battleships withdrew to the west 
coast of Scotland, leaving two battlecruisers in the Humber to sup- 
port the southern force, 

3. Heligoland Bight Action.—To assist the Belgian Army in 
creating a diversion on the German flank, a brigade of Royal 
Marines was sent to Ostend; they landed with difficulty, in bad 
weather, on Aug. 27-28 from battleships of the Channel Fleet. 
This force being exposed to a sudden blow from the German fleet, 
the Harwich flotillas, supported by battlecruisers and cruisers 
from the Grand Fleet, made an organized drive toward the Ger- 
man coast on the morning of Aug. 28. The outcome was the 
Battle of the Heligoland Bight (g.v.), in which three German light 
cruisers and a destroyer were sunk and several other ships dam- 
aged, while the damage to British ships was small. This success 
in the first serious contact with the enemy at sea did much to 
dispel the gloom cast by the retreat of the Allied armies before 
the German advance. 

The shifting of the British Army base from the Channel ports 
to Saint-Nazaire, following the retreat from Mons, threw a heavy 
burden upon the Navy and especially upon the Admiralty trans- 
Port service. Ships could no longer be spared for the Ostend 
diversion and the Royal Marine Brigade was withdrawn on Aug. 
31. The moving of the base began on Sept. 2 and was smoothly 
and rapidly completed. 

4. Losses to Mines and Submarines. In the last days of 
August, German mines, laid in the open sea off the Humber and 
Tyne, caused the loss of several neutral ships and of the mine- 
sweeping gunboat “Speedy.” Submarines were active in the North 
Sea, and, on Sept. 1, the report that one had entered Scapa Flow 
caused the Grand Fleet to put hurriedly to sea. After sweeping in 
force to the Skagerrak the fleet returned on Sept. 5 to Loch Ewe to 
fuel, and on that day the British Navy suffered its first loss by sub- 
marine attack when the scout “Pathfinder” was sunk by *U-29." 

On Sept. 10, in order to cover the passage of the 6th Division 
to France, a great sweep was made through the North Sea by 
the Grand Fleet, supported by the Harwich Force and the Chan- 
nel Squadron. The Heligoland Bight was searched but no German 
ships were seen excepting several submarines, one of which was 
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rammed by the “Zealandia.” On Sept. 12 the British Submarj 
scored their first success when “E-9” sank the cruiser “Hela” af 
Heligoland. The High Sea Fleet being known to be escortin 
troops in the Baltic, the opportunity was taken to give the Grand 
Fleet a few days rest, the first since war broke out, The fleet ar. 
rived at Loch Ewe on Sept. 13; its rest was but a short One, for on 
Sept. 17 it was again sweeping down the North Sea to the Hors 
Reef following the sinking of the “Cressy,” “Hogue,” and “Abou 
kir.” These three cruisers were sunk within an hour bya single 
submarine (“U-9”). They were steaming in line abreast on the 
“Broad Fourteens” patrol, having been deprived of their destroyer 
support by bad weather. The “Aboukir” was hit first and the 
other two were torpedoed in succession as they closed to pick up 
survivors. In this disaster 1,400 lives were lost, and orders were 
given that in the future, heavy ships were not to stop to pick W 
survivors of consorts torpedoed by submarines, nor were ar- 
moured ships to be used for patrol or examining merchant shipsin 
submarine waters. 

5. Fall of Antwerp.—In the closing days of September, the 
Belgian government asked for assistance in the defense of Ante 
werp. Some naval guns were sent and a brigade of Royal Marines 
reached the city on Oct. 2, followed by two untrained brigades 
of the newly formed Royal Naval Division. On Oct. 2 the eastem 
approach to the Strait of Dover was closed by a minefield, ex 
tending from Goodwin Sands to Ostend, every publicity being 
given to its limits. The 7th Division was landed at Zeebrugge on 
Oct. 7 without loss, in spite of a number of submarine attacks, but 
this desperate attempt to support the Belgian Army failed, Ant 
werp surrendered on Oct, 10 and the coast ports fell into the hands 
of the enemy as the Belgian Army retreated to the line of the Yser. 
One of the naval brigades, in the retreat, was forced across the 
Dutch frontier and interned. The German pursuit of the er 
hausted Belgian Army along the coast was stayed by the gallant 
work of a British flotilla under the command of Rear Adm. Sit 
Horace Hood. 

Meanwhile, the Harwich Force, watching for a move on the pat 
of the Germans, obtained its reward on Oct. 16, when the “Un 
daunted” and four destroyers met and chased four German de 
stroyers and sank them all. This was the only attempt, apart from 
submarine activities, by the German Navy to interfere on the Bel 
gian coast at this phase. 

6. Submarine Menace to the Grand Fleet —The last days 
of September saw the Grand Fleet at Scapa Flow, and from Oct. 
2 to 12 the whole fleet was at sea engaged in safeguarding passage 
of the Canadian convoy. On Oct, 7 a German submarine sm 
Loch Ewe, rendering that place unsafe as a fleet anchorage. i 
fleet returned to Scapa Flow, where a partial submarine SS 
tion was in place, on Oct. 12, At this time submarines were at 1 
in the vicinity of the northern bases and several attacks xo 
upon patrolling cruisers. On Oct. 15 the cruiser “Hanko 1 
sunk with heavy loss off the Aberdeen coast, and the next i 
submarine was again reported inside Scapa Flow. Knowing M 
the German fleet was still in the Baltic, Jellicoe decided T Sa 
a safe anchorage to the west until the submarine defenses. Uu 
Flow could be made secure. On Oct. 20 he took the fleet to ki 
Swilly, where it remained until the end of the month, Fest i 
carrying out practices, Meanwhile, three British “E po i 
marines had entered the Baltic. They were not successful aa 
tacking the German fleet, but their presence caused much al 
and gave moral support to the Russian fleet. ing oll 

7. Loss of the “Audacious,”—On Oct. 26, while carey ak 
firing practice off Lough Swilly, the battleship “Audacious 
a mine. In spite of endeavours to tow her into harbour, can one 
some hours later, her crew being saved, The loss was à ser peli 
and came at an unfortunate moment, On that day the sta 
Army, supported by Hood’s flotilla, was making its last 2 might 
upon the Yser and news of the Grand Fleet so far ane could 
tempt the Germans to strike a blow at Hood before x He: an 
reach him. In addition, war with Turkey hung in the bas e issue 
news of a disaster to the Grand Fleet might have affected od Qe 
Consequently, the British government kept the loss secret 
necessity was past. 
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g. Lord Fisher; Raids and Defenses.—On Oct. 29 Lord 
Fisher (g.v.) relieved the Marquess of Milford Haven as first sea 
Jord, A conference was held at the Admiralty, which Admiral 
Jellicoe attended, to decide upon future naval policy. On Nov. 2 
the British government declared the whole of the North Sea a pro- 
hibited area and warned all neutrals that, unless they adhered to 
the routes prescribed by the British authorities, they used the area 
at their own risk. On Nov. 3a German cruiser squadron appeared 
off the Suffolk coast in the morning mist, fired a few shells onto 
the beach at Gorleston and at the old gunboat “Hazard,” and re- 
tired. The battle squadrons that had left Lough Swilly on Nov. 2 
remained in the north part of the North Sea while a search was 
made by the battlecruisers and light forces, and returned to Scapa 
Flow on Nov. 17. The German cruiser “Yorck,” on her way home 
from the Gorleston raid, struck a mine off the Jade River and sank. 
The defenses of Scapa Flow were now far enough advanced to give 
acertain sense of security to the fleet, but between Nov. 23-26, 
when the fleet was absent in support of aerial operations in the 
Heligoland Bight, six submarines were sighted close to the base 
and one (“U-18”) was sunk by the local defense flotilla. Nov. 26 
was marked by the loss of the battleship “Bulwark,” which blew up 
at Sheerness, owing to accidental ignition of cordite (a kind of 
smokeless powder), and sank with great loss of life. 

The Grand Fleet returned to Scapa Flow on Nov. 27 and there 
followed a month of gales of exceptional violence which delayed 
the completion of the submarine defenses. On Dec. 15 a German 
force was reported at sea and the 2nd Battle Squadron and battle- 
cruisers were sent south, The weather was so heavy that some of 
the light cruisers and destroyers had to be left behind, and to this 
fact and to the mist, the German force that raided Scarborough 
and Hartlepool on Dec. 16 owed their narrow escape. The two 
towns were bombarded, 120 civilians were killed and over 400 
wounded and, after laying mines off the Yorkshire coast, the Ger- 
mans retired. In the mist and heavy sea a short, indecisive fight 
took place between the light forces, but the heavy ships, although 
very close, did not sight one another. The Grand Fleet swept in 
full force into the Bight on that day and on Dec. 17, but the enemy 
had retired, It returned to Scapa on Dec. 20 and on Christmas 
Day was again in the Bight, supporting an air raid on Cuxhaven, 
after which it returned to Scapa on Dec. 27 in a heavy gale. 


B. Trane Routes, 1914 


Germany’s oceanic trade was brought to a standstill at the very 
outset of the war, the approaches to her home ports being closed 
by the British fleet, and with the cutting of the'German cables in 
the Strait of Dover on Aug. 5, it was isolated from the ports of the 
World. At the outbreak of hostilities there were permanent British 
Squadrons stationed in China, Australia, the East Indies, at the 
Cape ‘of Good Hope, and in the Mediterranean, while the Home 
Fleet protected the all-important trade routes of the Atlantic. In 
August 1914 there was one light cruiser in the South Atlantic and 
the 4th Cruiser Squadron (Rear Adm. Sir Christopher Craddock), 
detached from the 1st Fleet, was in the West Indies. The 5th 
Cruiser Squadron (Stoddart) was at once dispatched to the mid- 
Atlantic, between Africa and Brazil, and the ships of the 6th 

tuiser Squadron were scattered on special escort duties on the 
Atlantic routes, - The 9th Cruiser Squadron (Rear Adm. Sir John 
de Robeck) operated between Finisterre-Azores-Madeira; the 10th 
Cruiser Squadron (Rear Adm. Sir Dudley de Chair) formed the 
northern patrol with the Grand Fleet; the 11th Cruiser Squadron 
Was stationed off the west coast of Ireland; and the 12th Cruiser 
Squadron, supported by a French squadron, guarded the Channel 
approaches, 

Germany was credited with the intention of arming merchant 
ships as commerce raiders and the small enterprise it displayed 
in this direction was one of the surprises of the early months of 
Es war. Only five such ships appeared: the “Kaiser Wilhelm der 
n Tosse,” which evaded the Grand Fleet; the “Kronprinz Wilhelm 
tom New York; the “Cap Trafalgar” from the River Plate (Rio 
dela Plata); and the “Cormoran” and “Prince Eitel Friedrich” in 
th à. The “Dresden” and “Karlsruhe,” in the West Indies, were 

* only German cruisers in the Atlantic. 
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The British 11th and 12th Cruiser squadrons, besides protecting 
trade, were at first occupied in safeguarding the passage of the 
expeditionary force. De Robeck kept a close watch upon the 
Spanish ports where some of the 70 interned German ships were 
suspected of trying to get to sea and arm. None did so and on 
Aug. 26 the “Highflyer,” of his squadron, found the “Kaiser Wil- 
helm der Grosse" coaling off the African coast and sank her. 

The “Dresden” was at Port au Prince, Haiti, on July 26, and the 
“Karlsruhe” at Havana, Cuba, on July 28. Both sailed for un- 
known destinations and Craddock sent the “Berwick” and “Bris- 
tol” to locate them, following in the “Suffolk.” On Aug. 6 the 
“Suffolk” came upon the “Karlsruhe” engaged in arming the 
“Kronprinz Wilhelm.” The merchant ship made off and the “Suf- 
folk” chased the “Karlsruhe” until dark, when she was headed off 
by the “Bristol.” A short moonlight action ensued, but the Ger- 
man’s superior speed enabled him to escape. The “Dresden’s” 
whereabouts were unknown and Craddock, anxious for the safety 
of the North Atlantic trade, took his squadron to the northern area. 
Several German ships in New York were expected to attempt to 
get to sea and arm, but none ventured to move and by Aug. 13 
the “Karlsruhe” had been located at Curacao in the Netherlands 
Antilles and the “Dresden” off Pernambuco, Brazil. The Admi- 
ralty on that day stated that British trade in the North Atlantic 
was proceeding as usual, Craddock, with his flag now in the “Good 
Hope,” sailed south in search of the two German cruisers. Leav- 
ing two French cruisers to watch the West Indies, he searched the 
Pernambuco and mid-Atlantic areas and then joined hands with 
Stoddart. By the beginning of September, a number of armed 
merchant ships had joined the British Cruiser squadrons, which 
were also reinforced by four old battleships. By this time the 
North Atlantic was clear of enemy cruisers and owing to the 
movements of the squadron under Graf Maximilian von Spee, in- 
terest was transferred to the southern part of that ocean, to which 
Craddock’s command was specially allocated. 

The “Cap Trafalgar” which left the Rio de la Plata on Aug. 22 
was found by the “Carmania” on Sept. 14 off Trinidad. After 
spirited action between the two armed merchant ships, the German 
ship sank and the “Carmania” crawled back to Gibraltar for re- 
pairs. With the West Indian cruisers preoccupied in watching the 
newly opened Panama Canal, the "Karlsruhe" was successful as 
a raider until she blew up at sea on Nov. 4; she had several narrow 


.escapes and during her three-month career captured 17 ships. 


C. THe Far East AND THE Paciric, 1914-15 


When war was declared, Rear Adm. (later Adm.) Sir Martyn 
Jerram was at Hong Kong completing his mobilization. With his 
squadron concentrated on Aug. 12, he destroyed the German wire- 
less station at Yap Island. By Aug. 20 he had established a close 
watch on Tsingtao. Admiral von Spee was at the Caroline Islands 
with the cruisers “Scharnhorst,” “Gneisenau,” and “Nurnberg.” 
He left on Aug. 6 for Pagan Island, where he was joined on Aug. 12 
by the cruiser “Emden,” which had slipped out of Tsingtao on 
Aug. 7 with supply ships. At Pagan Island, Von Spee heard of the 
Japanese ultimatum to Germany. Japan commenced hostilities 
against Germany on Aug. 22 and Jerram was thus freed to cooper- 
ate with the Australian squadron (Admiral Patey) in preventing 
Von Spee from breaking through to the Indian Ocean. 

1. Fall of Tsingtao.—The primary objective of the Japanese 
was the German stronghold at Tsingtao. As soon as war was de- 
clared the port was blockaded by the Japanese fleet and HMS 
“Triumph,” and Japanese troops were landed on Sept. 2. By Sept. 
21 the fortress was invested by land and sea, and on the next day, 
British troops having joined the Japanese, the general attack com- 
menced. Tsingtao held out until Nov. 7, when it surrendered. 

2. Pacific Expeditions.—The Australian squadron under Ad- 
miral Patey concentrated at Port Moresby, New Guinea, on Aug. 7, 
and on Aug. 9 appeared off Rabaul, the government centre of Ger- 
man New Guinea. No German ships were present and after de- 
stroying telegraphic communications the squadron sailed to meet 
the New Zealand Samoa Expedition at Suva in the Fiji Islands. 
Von Spee’s whereabouts being unknown, the presence of the bat- 
tlecruiser "Australia" with this expedition was necessary. Samoa 
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surrendered on Aug. 30, and Patey sailed to escort the Australian 
expedition against Rabaul. Little resistance was made to the land- 
ings on Sept. 11 and German New Guinea, with the Bismarck 
Archipelago, capitulated on Sept. 15. Patey’s force was thus freed 
to attend to the Australian and New Zealand convoys, as by this 
time it was certain that Von Spee’s destination was South America. 

3. The “Emden.”—On Aug. 28 the German light cruiser “Em- 
den” entered the Indian Ocean by way of the Molucca Strait, and 
after being nearly found by the British cruiser “Hampshire” on 
Sept. 4 she made her dramatic appearance off the River Hooghly, 
India, on Sept. 14. She ranged the Bay of Bengal until Sept. 25, 
having bombarded Madras on Sept. 22. Then, for a month she 
cruised in the western approaches to Ceylon, coaling at Diego 
Garcia of the Chagos Islands. On Oct. 21, after a narrow escape 
from the "Hampshire" and the armed merchant cruiser “Empress 
of India," she crossed the Indian Ocean, appearing off Penang, 
Malaya, on Sept. 28. There she sank the Russian cruiser "Zhem- 
chug” and the French destroyer “Mousquet,” and doubled back 
round the north of Sumatra. Unable to find her storeships, which 
had been sunk by the “Yarmouth,” she made for the Cocos Islands. 
There, on Nov. 9, she was brought to action and sunk by HMAS 
“Sydney,” so ending her remarkably successful raiding career, in 
which she had sunk 15 ships. 

4. Von Spee in the Pacific.—With Japan's entry into the war, 
Von Spee's position in Chinese waters became untenable, and he 
decided to make for South America. After dispatching the *Em- 
den" on her memorable cruise, he sailed east, passing through the 
Marshall Islands on Aug. 22. Here he detached the **Nurnberg" 
to Honolulu, Hawaii, and sailed for Christmas Island. Arriving 
on Sept. 6, the “Nurnberg” rejoined next day, having cut the 
British cables at Fanning Island. On Sept. 14 Von Spee appeared 
off Samoa and, finding the place already in British hands, again 
sailed east. By this date Craddock had taken over the command 
of the South Atlantic and was coming south in search of the 
“Dresden.” Von Spee, after bombarding Tahiti on Sept. 22, 
visited the Marquesas Islands on Oct. 1 and arrived at Easter 
Island on Oct. 12. Here he was joined by the light cruisers “Leip- 
zig" from North America and “Dresden” from the Atlantic. On 
Sept. 15, Craddock was ordered to concentrate his force upon the 
Falkland Islands and was promised reinforcements. He heard on 
Sept. 26 that the “Dresden” was off Chile, and it was by then cer- 
tain that South America was Von Spee’s destination. By Oct. 22, 
Craddock had collected his ships at the Falkland Islands and he 
then searched round the Horn, leaving the old and slow battleship 
“Canopus” to join him through the Strait of Magellan. Mean- 
while, Von Spee had arrived off Valparaiso, Chile, and was cruising 
off the coast. 

5. Coronel and the Falkland Islands Battles.—Craddock, 
after rounding the Horn, continued his search to the north and 
sent the light cruiser Glasgow" into Coronel, Chile. Von Spee, 
hearing of her at that port on Oct. 31, turned south to cut her off. 
Craddock, having heard the "Leipzig's" wireless, was searching for 
her on his way north. Neither admiral was aware of the proximity 
of the other until they met on the evening of Nov. 1, and the 
Battle of Coronel (g.v.) was fought. The cruisers “Good Hope” 
and “Monmouth” were sunk and the other British ships made 
their escape and returned to the Falkland Islands. Von Spee, after 
his victory, paid a visit to Valparaiso and then sailed south to St. 
Quintin Bay, about 300 mi. north of the Strait of Magellan. 

The news of the Coronel defeat created consternation in En- 
gland and immediate steps were taken to retrieve the position. 
The battlecruisers “Invincible” and “Inflexible,” from the Grand 
Fleet, were placed under the orders of Adm. Sir Doveton Sturdee, 
who was given a wide commission to seek out and destroy Von 
Spee, wherever he might be, in the South Atlantic or in the Pacific. 
Sturdee left Plymouth on Nov. 11 and concentrated his force at 
the Abrolhos Rocks on Nov. 26, the same day that Von Spee left 
St. Quintin Bay for the Falkland Islands. Now that Von Spee's 

position was better known, four other squadrons were quickly con- 
centrated in order to deal with him. Patey, in the battlecruiser 
"Australia," with a squadron of British and Japanese ships 
watched the middle Pacific; a Japanese squadron was concentrated 
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at the Galápagos Islands; and the battlecruiser “Princess Royal? 
was sent to the West Indies, in case Von Spee should attempt t 
pass the Panama Canal De Robeck on the African Coast aid 
Stoddart off Montevideo, Uruguay, were reinforced with armoured 
ships, in case Von Spee should escape Sturdee, who, after search- 
ing the South American coast, arrived at Port Stanley in the Falk: 
land Islands on Dec. 7. Von Spee rounded the Horn on Dec, 2, de. 
layed for three days to coal from a prize in the Beagle Channel 
and arrived off Port Stanley on the morning of Dec, 8, Sturdee 
put to sea, and there followed the Battle of the Falkland Islands 
(q.v.), in which the German squadron was destroyed, only one 
ship, the “Dresden,” escaping. 

6. End of the Cruiser Campaign.—Despite the incessant 
demands for the protection of troop convoys and support for 
military expeditions that had so hampered the admirals in their 
first duty of commerce protection, the British Navy in the first 
eight months of the war cleared the German flag from the outer 
seas. By the end of 1914, only 1 of the 13 German cruisers 
abroad was unaccounted for, and of the 5 armed merchant ships, 
only 2 remained at large. The “Dresden,” escaping from the 
Falkland Islands battle, was hunted and helpless until she was 
sunk by the “Glasgow” and “Kent” at Juan Fernandez on March 
14. The “Kronprinz Wilhelm" (April 8) and "Prinz Eitel Fried- 
rich" (March 12) were interned at Newport News, and the “Kö- 
nigsberg,” having been discovered in hiding in the Rufiji River, 
was destroyed on July 11. By the end of March 1915, the Cana- 
dian, Australian, New Zealand, and Indian armies had been car- 
ried overseas, garrisons abroad had been replaced by Territorial 
troops, without the loss of a troopship, and naval support had been 
given to six considerable military operations. This was accom: 
plished with the loss to the Navy upon the outer seas of 3 cruisers 
(*Good Hope," *Monmouth," and "Pegasus") and 62 merchant 
ships. The German cruisers had caused a loss amounting to less 
than two-thirds of 1% of British seaborne commerce during the 
same period. 


D. THE MEDITERRANEAN, 1914 


The first duty of the British Mediterranean Squadron was to 
watch the movements of the German cruisers “Goeben” and “Bres 
lau.” On Aug. 3, their whereabouts unknown, Admiral Milne st 
tioned the Ist Cruiser Squadron (Sir Ernest Troubridge) with 
destroyers to prevent the cruisers from entering the Adriatic, and 
sent the battlecruisers “Indomitable” and “Indefatigable” towa 
Gibraltar to stop them from interfering with the transport of Al- 
gerian troops or from escaping into the Atlantic. At 10:30 AM. p 
Aug. 4 the German cruisers, which that morning had bombar i 
Philippeville, Alg., were sighted by the British battlecruisers an 
were shadowed by them into Messina. On Aug. 5, the e 
was complicated by the Italian declaration of neutrality ony 
Austria not yet being at war with Britain, while the informa 
received by Milne was conflicting. Expecting the Germans 
break westward, he placed his force to prevent them from escap 
ing from north of Messina, leaving Troubridge to deny them p 
Adriatic. On the evening of Aug. 6 the Germans sailed from 
south of the Strait of Messina, gallantly and skilfully shadow ii 
the "Gloucester." Troubridge did not bring them to action d 
when they passed Cape Matapan, the “Gloucester” was rec a 
from her precarious position. Milne followed into the Anger 
Aug. 9 but was too late to prevent the two German ships Hoi 
tering the Dardanelles on Aug. 10. Their escape was unos. 
LE it had a far-reaching effect upon subsequent events in the? 

st. 

After the safe passage of the Algerian troops, the security o: 
Mediterranean was undertaken by the French fleet, with 
Malta as its base after Aug. 16, established a plockade sce 
Adriatic. Admiral Carden was appointed to comman the Wen 
British force in the Mediterranean and with it he establis jared 
blockade of the Dardanelles: On Nov. 3rd, when Turkey “eno 
war, he bombarded the outer forts of the Dardanelles 35 ê, ; few 
stration. The watch upon the Dardanelles was kept Ms pot 
ships, for the cruisers were called upon to guard the Mi 
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5 : ful, 
Said route during the passage of troop convoys. It was 


uneven 
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except for the daring exploit of submarine “B-11,” which on Dec. 
13 dived through five rows of mines in the Dardanelles, torpedoed 
and sank the Turkish battleship “Messudieh,” and returned safely. 


E. OvERSEAS CAMPAIGNS, 1914-15 


1. Togoland and the Cameroons.—A stroke by the Gold 
Coast forces on the outbreak of war led to the occupation of Togo- 
land and the destruction of the important German wireless station 
atKanima. Before the end of August the colony had surrendered 
and an attack was launched upon the German Cameroons, On 
Aug. 25 the British cruiser “Cumberland” and the gunboat 
“Dwarf” left Sierra Leone to attack Douala, followed by the 
cruiser “Challenger” and the Niger flotilla with a British. and 
French military force. A base was established in the Cameroon 
estuary and after a month of flotilla warfare, in which the “Dwarf” 
played a prominent part, the river was cleared of mines and 
obstructions. The “Challenger” then entered, and on Sept. 27, 
Douala surrendered to a combined naval and military attack. 
Nine large German steamers, a floating dock, and two railway ter- 
minals were captured. River warfare in support of the military 
advance inland then developed. The “Cumberland,” “Challeng- 
er,” and French cruiser “Bruix” being required elsewhere were re- 
lieved by the cruiser “Astraea” from the Cape, and with the arrival 
of the old cruiser “Sirius” and the sloop “Rinaldo” in April 1915 
ablockade was established to prevent supplies from reaching the 
enemy from the Spanish island of Fernando Pó. The colony was, 
by this time, in Allied hands, but fighting in the hinterland con- 
tinued for two years. 

2, German South West Africa.—The attack upon this colony, 
started in August 1914 by the South African government, was de- 
layed by the South African War, but after the revolt was sup- 
pressed, the attack was resumed early in 1915. The Union Army, 
escorted by the battleships “Albion” and “Astraea” and two armed 
merchant cruisers, occupied Walvis Bay and Swakopmund in Jan- 
wry, The "Albion" was then sent to the Dardanelles and the 
"Astraea" to the Cameroons and, with the exception of some naval 
armoured cars, the campaign became a purely military one. It 
was brought to a successful conclusion in July 1915 by the sur- 
tender of the colony. 

3. German East Africa.—The German cruiser “Kénigsberg” 
Was at sea on the outbreak of war and on Aug. 6 she made her only 
prize in the Gulf of Aden. Two days: later, the “Astraea” and 
Pegasus” appeared off Dar es Salaam. The Germans blocked the 
entrance to the port but agreed that the ships there should be con- 
sidered British prizes; the wireless station was destroyed.. The 
Königsberg,” her base closed against her, was not heard of until 
Sept. 20, when she appeared off Zanzibar and, finding the "Pega- 
sus” with engines disabled in the roadstead, sank her at her moor- 
Mgs. Admiral Charlton, with the Cape Squadron, was by now on 
the trail of the “Königsberg.” The German cruiser took refuge 
amid the swamps of the Rufiji River where, as noted above, she 
Vas located by the "Chatham." On Noy. the East African Ex- 
Peditionary Force, escorted by the battleship “Goliath” and cruiser 
Fox,” arrived from India. On Nov. 2 British troops landed at 

aga, under cover of the “Fox,” but the attack made two days 
ater was repulsed and the troops were reembarked. > T 
Following this reverse no serious military operations against 

colony were undertaken until early in 1916. The 600-mi. 
coastline, with its many harbours, remained in the hands of the 

ermans, and it was not until March 1915 that ships could be 
Mared to establish an efficient blockade. Meanwhile, a strict 
atch had to be kept upon the “Königsberg” in the Rufiji River, 
ind several relief ships slipped through with arms and stores for 
= Colony. On Dec, 14, boats sent into Dar es Salaam to take pos- 
[o of the prizes were fired upon and the town was then bom- 
lloc a and the ships sunk, In the Rufiji River a ship was sunk to 
tll th m the “Königsberg,” but the cruiser was unapproachable un- 

€ arrival of shallow-draft ships and airplanes. On June 3, 
the small monitors “Severn” and “Mersey” arrived with 

ior pp Plänes, and a month was occupied in preparing these craft 
‘heir work, On July 6 the first attack was made; the "Kónigs- 
Was damaged but the monitors were forced to retire. On 


jax 


July 11 the attack was renewed and pressed home by the monitors 
and the “Königsberg” was destroyed. 

4. The Persian Gulf and Mesopotamia.—An Indian Divi- 
sion, escorted by the “Ocean,” and the sloops "Espiégle" and 
“Odin” arrived at Bahrain late in October, and on Oct. 30 received 
orders to commence hostilities against Turkey. On Nov. 6, after 
bombarding Fort Fao at the entrance of the Shatt al Arab, the 
troops landed. Advancing against considerable opposition, sup- 
ported by the *Espiégle" and “Odin,” an entrenched position was 
established at Abadan by Nov. 10. The force pressed forward sup- 
ported by the two sloops, and Basra was entered on Nov. 22. 
A further advance ended on Dec. 9 in the occupation of Kurnah 
(Al Qurna) at the junction of the Tigris and Euphrates. By this 
rapid and well-planned stroke the command of the Persian Gulf 
and of the outlet from the Persian oil fields was assured. 

In December the *Ocean" was withdrawn to the Dardanelles. 
The flotilla then consisted of the *Espiégle" and “Odin,” the ves- 
sels of the Royal Indian Marine, and a number of armed river 
steamers and launches, In March of 1915 the “Clio” and four 
armed boats arrived from Egypt and in the late autumn the first 
of the new “Fly” class gunboats arrived from England. Through- 
out 1915 the flotilla formed the spearhead of the advance of the 
army. It protected the oil pipeline by patrolling the Karun River 
and in April the Euphrates flotilla assisted in defeating the Turkish 
attack upon Basra. The remarkable amphibious battle north of 
Kurnah on May 31 was followed by the dash up the river by the 
flotilla after the retreating Turks, with General Townshend on 
board, and the capture of Amarah. With the flotilla reinforced by 
four seaplanes from the Rufiji River, Townshend captured Kut and 
continued his pursuit of the Turks until he was brought up at 
Ctesiphon on Oct. 5. The political and military situation in the 
Near East then led to the ill-fated attempt upon Baghdad. The 
naval flotilla consisted of the gunboat “Firefly,” the “Comet,” two 
armed launches, and four armed horse boats. After the repulse 
of the army at Ctesiphon, the withdrawal of the river transport 
was covered by the flotilla with the loss of “Firefly,” “Comet,” 
and “Shaitan,” which grounded and were abandoned, Townshend 
reached Kut on Dec. 3, but by Dec. 9 that place was invested and 
the flotilla was withdrawn downriver. 

5. Egypt.—By mid-November 1914, the careers of the “Em- 
den” and “Königsberg” were over and the Indian Ocean was se- 
cure. The British cruisers were ordered homeward, and Admiral 
Peirse, in the battleship *Swiftsure," reached Suez on Dec. 1 and 
detained enough ships in the Suez Canal to meet the threatened 
Turkish attack upon Egypt. During December the “Doris” and 
the Russian cruiser *Askold" made a series of successful raids in 
the Gulf of Iskenderun and on the Syrian coast. At the end of 
January 1915, when the Turkish attack developed, a strong naval 
force under Peirse's command took up its position in the canal. 
The Turks made their attempt on the canal on Feb. 2 and 3 and 
were easily repulsed, the canal traffic being but little interfered 
with. By Feb. 11, all threat to the canal having disappeared, 
Peirse was able to send most of his ships to reinforce Carden's 
forces at the Dardanelles. A further threat to the canal in April 
1915 was frustrated by the presence of strong British and French 
naval forces. 


F. Home WATERS AND THE BALTIC, 1915 


1. Battle of the Dogger Bank.—The year opened with the 
loss of the battleship “Formidable,” which was torpedoed by 
“U-24” off the Start on the morning of Jan. 1. In the North 
Sea the first weeks of January passed quietly, but on Jan. 19 re- 
ports of German activity brought the British battlecruisers into 
the Heligoland Bight. Nothing was seen, but a Zeppelin raid 
on the East Coast indicated a repetition of the Scarborough raid. 
The battlecruisers remained concentrated in a position south of 
the Dogger Bank, supported by the Grand Fleet battleships 
to the north. On the morning of Jan. 24 the Germans were sighted 
and there followed the Battle of the Dogger Bank. The German 
squadron was driven back to its base with the loss of the cruiser 
“Blücher” and two battlecruisers badly damaged. Vice-Adm. Sir 
David Beatty’s flagship “Lion” was severely damaged but re- 
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turned safely to Rosyth, After the Dogger Bank action a change 
was made in the command of the High Sea Fleet and a policy of 
extreme caution was initiated. The German fleet put to sea only 
to cover minelaying operations and always retired behind its 
minefields on the approach of the enemy. Four of these “one 
day out and one day back” sorties in March, April, and May 
were threatened by the Grand Fleet in force, and the Germans re- 
tired. 

2. The Baltic.—In the Baltic the Russian fleet, assisted by a 
few British submarines, was successful in holding the older ships 
of the German fleet in check. In June a German attempt to 
land troops in Courland in support of their army was defeated 
by the Russian destroyers, and on July 2 the German minelayer 
“Albatross” was driven ashore by the Russian cruisers and the 
cruiser “Prinz Adalbert” was torpedoed and seriously damaged 
by the British submarine “E-9.” In August a part of the High 
Sea Fleet made a serious attempt to force the Gulf of Riga, but 
on Aug. 19 the battlecruiser “Moltke” was badly damaged by a 
torpedo from submarine “E-1.” The operations were abandoned 
and for some time the Baltic was the scene of only minor op- 
erations, but in the closing months of 1915 the German iron 
trade with Sweden was harassed by British submarines, which 
sank 14 steamers engaged in the trade and the cruisers “Prinz 
Adalbert” and “Bremen” and a destroyer. 

3. The Grand Fleet.—Improvements in British intelligence 
capabilities, especially in directional wireless, gave timely warning 
of any movements of the German fleet. By the end of the first 
quarter in 1915, the Allied flank in Flanders was stabilized, sup- 
plies to the army were ensured by the grip of the Dover and 
Harwich forces upon the narrow seas, and the northern bases had 
been made practically submarine proof. These factors led to a 
general redistribution of the British fleet. The Channel Fleet 
was broken up and most of its ships were sent out to the Darda- 
nelles. The Grand Fleet battle squadrons remained at Scapa 
Flow and Cromarty and the battlecruisers at Rosyth. During 
the year the Battle Fleet swept down the North Sea to the Heligo- 
land Bight no less than 17 times and many other searches were 
made of the Danish and Norwegian coasts by the battlecruisers 
and light forces. During one of these cruises *U-29" was rammed 
by the “Dreadnought.” The British Navy was short of destroy- 
ers until the autumn, when the new vessels began to appear. Un- 
til then constant calls were made upon the Grand Fleet for de- 
stroyers to assist the auxiliary patrol in hunting submarines. The 
work of the destroyers was incessant and arduous and due to 
their efficiency the Germans gained no major success with sub- 
marine or mine against the British fleet during the year. The 
northern blockade was maintained with increasing efficiency by 
the 10th Cruiser Squadron, now composed entirely of armed mer- 
chant cruisers. The fleet base at Scapa Flow developed into a 
great training establishment for new personnel. A system of gun- 
nery and other training was organized, which brought the many 
new ships joining the fleet to a state of fighting efficiency in mini- 
mum time and new officers and men were trained for the ancillary 
services all over the world. This year of strenuous work was 
marked by no outstanding event after the Dogger Bank action 
and it closed with the disaster to the armoured cruiser “Natal.” 
lost by internal explosion at Cromarty on New Year's Eve, Dur- 
ing August and September, Zeebrugge and Ostend were several 
times bombarded by the monitors and other ships of the Dover 
Patrol, in support of the Allied offensive. The results were in- 
conclusive owing to the difficulties of fire observation and to 
the fact that the ships, finding themselves outranged by the 
heavy German shore guns, were forced to keep at extreme range. 

4. Submarine Warfare.—By the beginning of 1915 the ocean 
highways had been made safe for commerce, but the narrow seas 


around the British Isles were becoming unsafe for any traffic, | 


On Feb. 17, 1915, Germany declared these waters to be a “War 
Zone" and announced its intention of using submarines to sink 
merchant ships. Thus commenced the submarine campaign. 

In the first quarter of 1915, 38 British ships were sunk by 
submarines and by Dec. 31 this number had swelled to 259. In 
the same period 48 ships were sunk by mines and the tonnage 


loss for the year approached 900,000. Britain was unprepared i 
these two forms of warfare against trade, and the submarine dl 
minelaying tactics of the enemy produced a situation beyond th 
capacity of the weak and scattered coastal patrol and minesyy 
ing flotillas. Trawlers, drifters, yachts, and small steam and 
motor vessels of all kinds were armed to reinforce the flotilas 
By the beginning of 1915 no less than 750 of these craft were i 
commission and their numbers were rapidly swelled at the Opens 
ing of submarine warfare. By August 1915 the auxiliary patrol 
was a complete organization and the coastal waters were divided 
into 21 patrol areas. In each area, destroyers and auxiliary craft 
were employed in submarine hunting, minesweeping, guarding 
channels, guiding traffic, rescue work, and in many other duties, 
The auxiliary ships were manned by seamen, yachtsmen, and fish. 
ermen, enrolled in the Royal Naval and Royal Naval Volunteer 
Reserves, As in days of old, the seafaring population of the 
country, of all classes, came forward in the hour of need'andin 
its ceaseless watch around the coast until the end of the war, the 
auxiliary patrol paid a heavy price and rendered to the country 
service of incalculable value. 


G. DARDANELLES CAMPAIGN, 1915-16 


Early in 1915 political complications in the Balkans and the 
Russian wish foran open Dardanelles to ensure munitions sup 
plies made imperative some demonstration of the Allied powerin 
the eastern Mediterranean. It was decided to attack the Dardi- 
nelles, where, since September, Admiral Carden had been keep 
ing a close watch, In the redistribution of the British fleet, after 
the Falkland Islands battle, Carden was strengthened with a num- 
ber of the older battleships and cru . The French govem- 
ment offered a squadron and both naval and military aid was 
promised by Russia in the Black Sea. By the end of February, 
Carden's force—the battlecruiser “Inflexible,” the new battleship 


“Queen Elizabeth,” 16 old battleships (4 French), 20 destroyes — 


(6 French), a flotilla of 35 minesweeping trawlers, and à seaplane 
carrier—were on their way. In addition to this force, a varying 
number of cruisers and submarines were subject to his orders 
Admiral de Robeck was appointed second in command. 
Greek government handed over the island of Lemnos as an at 
vanced base and Admiral Wemyss was appointed to command it. 
From the first the naval view was that any attack upon the 


Dardanelles Strait by ships could be only a diversion unless it 


was backed by a strong military expedition. Steps were accor’ 
ingly taken to send troops to the Aegean, but the situation on the 
Eastern and Western fronts caused delay and it was not Un 

Feb. 20, after the first bombardment, that the decision was made 
to send out five divisions (four British and one French). 
Events of 1915, above, for the army view.) 

1. First Bombardment.—Bad weather in January ma 
connaissance of the strait difficult, but enough was done to? 
Carden to recommend, on Feb. 15, that a naval bombar ij 
was not a sound operation without a strong military force 


consolidate the work of the fleet, But the political side 


de te 
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bombard the outer forts at the first opportunity. Owaa 


f the cate 
nd m 
9 


fit) 


day the battleship “Cornwallis” fired the first shot 0 
paign at Fort Orkaniye. The forts were hit repeatedly à 
no reply, but when the “Vengeance” (flying De RobeckS 
closed to moderate range she received a hot fire from ? 
Thus early it was proved that long-range bombardment © ij 
em earthworks was ineffective unless the ships can close 
cisive range and knock out each gun by direct hits. 
Carden then was informed that he was expecte 
strait without military assistance. On Feb. 25, after 
gale, a bombardment, commencing at moderate ranges et 
tensified by British and French ships closing in towart 
The four outer forts were silenced and the minesweeper 
clearing the strait, Next day, demolition parties, sur and 
Marines, landed to complete the destruction of the WE 


ce te 
to force 
i four! 


(See 


WORLD WAR I 


the fleet, going as far up the strait as had been swept, bombarded 
the inner forts at long range. As before the forts made no 
reply when hit, but the ships were badly worried by mobile howit- 
gers, which could not be located, on each shore. Gales delayed 
operations for two days and on March 1 and 2 the Narrows were 
again attacked with similar results, the ships being constantly hit 
by an increasing number of hidden howitzers. Each night the 
minesweepers were driven off by gunfire as they attempted to 
sweep the minefields off Kephez (Kepez). On March 3, De 
Robeck reported that the strait could not be forced unless one 
shore or the other was occupied and that no progress was pos- 
sible without military assistance, This was emphasized on March 
4by the repulse of the demolition parties, showing that the time 
was past for employing small forces onshore. 

As yet, no definite decision had been made as to the scope of any 
military operations. In spite of the Admiralty's reiterated de- 
mands for troops and the doubts of Gen. (later Field Marshal) 
Sir William Birdwood, on the spot, that the fleet could force a 
passage unaided, Lord Kitchener, at the War Office, in his in- 
structions to Gen. Sir Ian Hamilton, on the latter’s appointment 
as commander in chief, only contemplated ‘the employment of 
military force on any large scale . . . at this juncture . . . in the 
event of the fleet failing to get through after every effort has 
been exhausted." (See W. S. Churchill, The World Crisis.) 
Winston Churchill, as first lord, continued to urge the fleet to 
new efforts, and on March 11, Admiral Carden was told “the re- 
sults to be gained are . . . great enough to justify loss of ships 
and men if success cannot be obtained without it." 

A naval attack was, therefore, planned for March 18, by which 
time Hamilton would have arrived. Meanwhile, daily bombard- 
ments of the forts produced indefinite results and desperate at- 
tempts were made nightly without success to sweep up the Kephez 
minefields, All experience proved that until the mobile guns were 
suppressed, they could prevent minesweeping operations, and 
until the minefields were cleared, ships could not approach to 
dedsive range at which alone they could destroy modern earth- 
works. On March 16, Carden's health broke down and he was 
forced to hand over his command to De Robeck, who at once 
proceeded to carry out the attack planned. 

2. Naval Attack of March 18.—The plan of attack called 
for the four modern ships (“Inflexible,” “Queen Elizabeth,” “Lord 
Nelson,” and “Agamemnon”) to engage the inner forts at 14,000 
yards, while a British and a French division, of four old ships 
tach, alternately pressed home the attack to 10,000 yards, which 
Was the limit of the swept area. Two old battleships on each 


Side were to attempt to keep down the fire of the small guns 
onshore, The action commenced at 11:30 A.M. on March 18. 
Little reply came from the forts, but unseen guns opened a heavy 
lire. The "Agamemnon" was frequently hit and the “Inflexible” 
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forced out of the line with her forebridge burning. At noon the 
French division passed through the British line, closed to 10,000 
yards, and réceived a hot fire from the forts. The “Gaulois” was 
forced out of action and the “Bouvet” was heavily hit, but the 
squadron gallantly held its place and by 1:45 p.m. the fire of the 
forts was slackening. De Robeck then sent the British division 
in to relieve the French and ordered the minesweepers up to clear 
the channel. At 2 p.m., as the French squadron was steaming 
out, the “Bouvet” struck a mine, blew up, and sank in a few min- 
utes, with nearly all hands. The British division engaged the 
forts with apparent success until 3 p.m., when the “Irresistible” 
struck a mine and sank, her crew being saved. The fire from the 
forts now became intermittent, but at 4:05 p.m. the “Inflexible” 
was mined and ten minutes later a similar fate befell the “Ocean.” 
The “Inflexible” reached Tenedos and was beached, but the 
“Ocean” was abandoned and sank. The ships withdrew just after 
6 p.m. and as they did so the forts opened a heavy but inaccurate 
fire; the attempt to force the strait thus ended in failure. The 
forts had been damaged but were not put out of action and the 
minefields were still intact. The loss to the Allies had been se- 
vere: three battleships sunk; three heavy ships badly damaged; 
and others severely knocked about. 

3. First Landings.—For political reasons the campaign had 
to be continued and the failure of the fleet to force the strait 
necessitated the landing of an army upon the peninsula. For this 
operation the transports were unprepared and the army was con- 
centrated in Egypt to reorganize, a valuable month thus being 
lost. (See DARDANELLES CAMPAIGN.) Meanwhile, the fleet re- 
connoitred and prepared for the landing and, when the weather 
permitted, harassed the Turkish reinforcements now crowding on 
to Gallipoli. Smyrna (Izmir) was strictly blockaded and the Rus- 
sian fleet was active off the Bosporus. 

By April 23 the transports had reassembled at Mudros and the 
work of getting into position for the landings commenced. The 
weather favoured the operation and early on the morning of April 
25, landings were effected on five beaches around Cape Helles 
and Gaba Tepe (Anzac). At the same time, French troops gained 
a footing on the Asiatic side and a demonstration was made in 
the Gulf of Xeros (Karavostasi); 18 battleships, 12 cruisers, 29 
destroyers, 8 submarines, and a host of small craft supported the 
landing. At each beach the covering ships went close inshore in 
support, while the attendant ships carried the troops and, aided by 
small craft and boats suited to the particular beach, landed them. 
Opposition was severe and losses very heavy but by sunset the 
army was established ashore and the naval parties had the work 
of organizing the beaches well in hand. From that time on the 
campaign became mainly a military one in which the role of the 
navy was to support the troops by gunfire, to evacuate wounded, 
and to ensure the supply of food, water, stores, munitions, and 
reinforcements to the beaches. This task was an arduous and 
dangerous one and casualties on the beaches were heavy. The old 
battleships “Albion” (April 28) and “Prince George" (May 5) 
were so damaged by gunfire that they had to be docked and on 
May 13 the "Goliath" was torpedoed by a Turkish destroyer and 
sank with great loss of life. The appearance of German sub- 
marines in the Mediterranean rendered the position of heavy ships 
employed off the peninsula precarious. The “Queen Elizabeth” 
was ordered home to join the Grand Fleet and the replacement of 
battleships by monitors and old “bulged” cruisers commenced, 
but two more battleships were lost—the “Triumph” on May 25 
and the “Majestic” on May 27, both torpedoed by “U-21.” 

4. Lord Fisher Resigns.—The War Council decision on May 
14 to continue the campaign led to the resignation of Lord Fisher. 
This was followed by the reconstruction of the government and 
the removal of Winston Churchill from the office of first lord of 
the Admiralty. Throughout the summer months the navy sup- 
ported and supplied the army on shore, and more troops having 
been sent out, a successful landing was made at Suvla Bay on the 
night of Aug. 6-7. But neither here nor at the other positions was 
any appreciable progress made onshore and all idea of forcing the 
strait with the fleet was consequently abandoned. Submarines 
alone could pass the Narrows and of the 12 boats (9 British and 
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3 French) that made the attempt, 7 were lost. The presence of 
these vessels in the Marmara, however, produced such alarm as 
to greatly interfere with the transportation of Turkish supplies to 
the peninsula. 

5. Evacuation.—By the end of October the defeat of the 
Serbian Army and the opening of the Salonika campaign hastened 
the decision to withdraw from Gallipoli, and preparations for this 
difficult operation commenced. Night by night, the vast accumu- 
lation of stores was removed and on the night of Dec. 18-19 the 
troops were withdrawn from Suvla Bay and Anzac under cover 
of the fleet. So successful was the operation that the Turks knew 
nothing about it and awoke to find that their enemy had vanished. 
The more difficult evacuation of the Helles beaches was accom- 
plished on Jan. 8-9, 1916, without the loss of a man. Little 
of value was left in the hands of the enemy and with these two 
wonderful examples of naval and military cooperation, the ill- 
fated campaign was brought to a close. 


H. Home Waters, 1916 


Heavy weather in January hampered the work of the 10th 
Cruiser Squadron on the northern patrol and caused damage to 
the submarine defenses of Scapa Flow and on Jan. 6 the battle- 
ship “King Edward VII" struck a mine off Cape Wrath and 
was lost. Adm. Reinhard Scheer succeeded Adm. Hugo von 
Pohl in command of the High Sea Fleet in January and he at 
once adopted more energetic tactics. On Feb. 10, German de- 
stroyers appeared on the Dogger Bank and sank the sloop “Arabis,” 
while it was minesweeping. A sweep by the Grand Fleet fol- 
lowed with the usual barren result. During the dark February 
nights the raider ““Moewe” slipped homeward through the blockade 
after her successful cruise and the “Greif,” another raider, in at- 
tempting to break out, was brought to action by the armed mer- 
chant cruiser “Alcantara” on Feb. 29 and both ships were sunk. 
Cruising constantly during March the Grand Fleet saw nothing 
of the enemy until March 24-25 when the Harwich Force met a 
division of enemy destroyers at night. The German *G-194" 
was rammed and sunk by the light cruiser "Cleopatra" and a 
British destroyer was lost by collision. On April 23 the German 
fleet put to sea, the battlecruiser "Seydlitz" being forced to return 
after striking a British mine. Zeppelins raided the East Coast on 
the night of April 23-24 and, at daybreak, Yarmouth and Lowes- 
toft were bombarded by the German battlecruisers. The Harwich 
Force engaged them, and the light cruiser “Conquest” received 
heavy damage from their fire as they hurriedly retired eastward, 
reaching their minefields just in time to escape Beatty’s battle- 
cruisers. The 3rd Battle Squadron (7 King Edward’s) was sta- 
tioned in the mouth of the Thames at the end of April to deal with 
the coastal raids and on April 26 a heavy mine and net barrage 
was laid in the Strait of Dover by the Dover Patrol. On May 
4-5 an aerial attack, supported by the Grand Fleet, was made 
upon the Zeppelin sheds at Tonder. One Zeppelin was destroyed 
at sea. Mines were laid off the Horns Reef and Borkum before 
the fleet returned north, 

1. Battle of Jutland.—At the end of April, in deference to 
protests from the United States and other neutrals, the German 
submarines received orders to cease sinking merchant ships with- 
out warning. Scheer thereupon determined to use the submarines 
thus released in an attempt to trap the British fleet. By May 23, 
a total of 22 submarines were stationed off the British bases, and 
the High Sea Fleet put to'sea on that day in the hope of enticing 
the Grand Fleet into range of the submarines’ torpedoes. The 
plan had to be modified as the weather delayed the German fleet 
until May 30. On that day, following upon reports of unusual 
activity by the enemy, the Grand Fleet sailed on one of its peri- 
odic southerly sweeps. On May 31, after a preliminary action 
between the rival battlecruiser forces in which the British suffered 

heavy losses, the two main fleets met and the Battle of Jutland 
(q.v.) was fought. 

The German fleet, after sustaining severe damage and being 
skilfully extricated from a very dangerous situation, eluded the 
British fleet at night and retired behind its minefields at daylight 
on June 1. The Grand Fleet returned to its bases on June 2 and 
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3. June 5 was marked by the tragic loss of the “Hampshire,” wil 
Lord Kitchener on board, after striking a mine on the Ork 
coast. d 

2. Submarines.—There were no large fleet movements durin 
June, as the High Sea Fleet was repairing its damage affer Jute 
land, All the damaged British ships rejoined the Grand Fleet ly 
the middle of July, when a number of exercise cruises took nls 
In the second week of August, just as before Jutland, an unusual 
number of submarines was reported in the North Sea, Expecting 
another move on the part of the High Sea Fleet, Jellicoe swept 
south in force on Aug. 18. Next morning ten Zeppelins were 
located stretched across the North Sea. By noon a fleet action 
appeared imminent, the battle fleets being only 42 mi, apart, but 
warned by the Zeppelins, Scheer turned and made for home and 
was soon beyond pursuit. The German battleship “Nassau” Was 
twice torpedoed by a British submarine as the fleet put to sea; 
the cruisers “Nottingham” and “Falmouth” were torpedoed and 
sunk; and two submarines were accounted for by the British 
flotillas during the operation. 

During the autumn British squadrons were constantly at se 
on observation cruises, while regular British cruiser patrols were 
established in the North Sea and a submarine patrol was main: 
tained off the German ports. But the German fleet made no move 
until the night of Oct, 26, when two German destroyer flotillas, 
working from Zeebrugge, made their first raid on the Strait of 
Dover, sinking two British destroyers and seven drifters and then 
escaping unscathed, On Nov. 5 a division of the German fleet 
put to sea to help a stranded submarine, The British submarine 


“J-1” was waiting and succeeded in torpedoing and damaging the 
battleships “Kronprinz” and “Grosser Kurfürst,” 
The long winter nights at the end of November enabled the 


raiders “Moewe” and “Wolf” to break through the blockade, This 
was annoying but not serious, for it was the submarine that had 
now become the menace to shipping and exceptional measures were 
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called for to deal with it. At the end of November, therefore, 
Jellicoe was appointed first sea lord to take over this great task. 
Beatty succeeded him in command of the Grand Fleet. 

In September, war against merchant ships was renewed with 
ever increasing vigour. During 1916, 436 British merchant ships 
were lost, totaling 1,250,000 tons. Of these, 322 were sunk by 
submarines, 88 by mines, and 26 by raiders, etc. During the year 
a further 218 merchant ships had been attacked by submarines and 
had escaped. 


I. THE MEDITERRANEAN, 1915-16 


The French fleet based upon Malta blockaded the Strait of 
Otranto watching for the Austrian dreadnought squadron. The 
latter made no move but the Austrian submarines were active and 
the battleship “Jean Bart" (December 1914) and the cruiser 
“Leon Gambetta” were torpedoed and sunk. The French admiral 
withdrew his heavy ships to Malta and kept watch upon the nar- 
row waters of the Adriatic with cruisers and destroyers. In May 
1915, after prolonged negotiations as to the distribution and com- 
mand of the Allied fleets in the Mediterranean, Italy declared war 
against Austria. The Italian fleet, reinforced by 4 British battle- 
ships and 4 light cruisers and by 12 French destroyers and 7 sub- 
marines, became responsible for the Adriatic blockade. The French 
admiral remained nominally in command of the Mediterranean, 
controlling the western basin, while naval operations in the Levant 
were under British control. The Italian battle squadron was 
based upon Taranto, but it was upon the cruisers, working from 
Brindisi, that the principal burden devolved. The cruisers “Dub- 
lin” (June 9) and “Giuseppe Garibaldi” (July 18) were torpedoed 
by Austrian submarines and the latter was sunk, In September 
a barrage of British net drifters was placed across the Strait of 
Otranto, but owing to the depth of water it was not very effective. 

The Dardanelles campaign dominated other events in the Medi- 
terranean during 1915 and, with the appearance of German sub- 
marines in that sea during the summer, the task of protecting the 
stream of transports and supply ships became very difficult. In the 
autumn the almost simultaneous decision to evacuate Gallipoli 
and to commence the Salonika campaign made demands upon 
the British transport service that all but strained its powers to the 
breaking point, and the losses caused by submarines became very 
serious, 

Dédéagatch (Alexandroupolis) was bombarded on Oct. 21 and 
a British squadron was constantly operating at Salonika and on the 
1 ulgarian coast until the end of the war. The collapse of Serbia 
in November 1915 was followed by an Austrian naval raid upon 
Durazzo (Durres), The raiding force was engaged by the “Dart- 
Mouth,” “Weymouth,” and “Nino Bixio” (Italian), the Aus- 
trians escaping with the cruiser *Helgoland" badly damaged and 
à destroyer sunk, Corfu was occupied as a base for the Serbian 
my in January 1916 but the subsequent vacillating conduct of 
ea did much to hamper the Allies during the Salonika cam- 

ign, 

The year 1916 in the Mediterranean was a continual struggle 

th German and Austrian submarines, whose use of the Greek 
Ports and islands called for constant British and French activity 
po that coast. In December, after an Allied force that landed 
ta the fleet was treacherously fired upon at Athens, a strict 

ockade of Greece was declared and enforced by the Allies. The 

ritish Aegean Squadron, which was reinforced at the end of the 

i by four battleships, kept a close watch upon the Dardanelles 
the Syrian coast during 1916. 


J. Unrestricrep SUBMARINE WARFARE, 1917 


After the refusal of the Allies to consider its proffered peace 
ae ae the end of 1916, Germany saw that its fate was sealed 
555 it could by some means break the Allies’ sea power. The 
ae High Naval Command was granted its wish and it was 
claimed that after Feb. 1 submarines would sink all merchant 
p poi sight and without warning. The beginning of this ruth- 
tons RA was followed by the severance of diplomatic rela- 
Uni etween the United States and Germany, and on April 6 the 
€d States entered the war against the Central Powers. The 
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German aim was to strike a fatal blow by bringing the Allied, 
and more especially the British, seaborne trade to a standstill 
by sinking so many ships as to reduce seriously available tonnage 
and to make the merchantmen refuse to face the risk of sailing. 
To some extent this was successful at first, in the case of neutral 
shipping, but British merchantmen continued to put to sea in spite 
of the heavy toll taken by the submarines. During February 
and March a weekly average of 23 British ships was lost and in 
April, the darkest month for British shipping, 196 vessels of nearly 
600,000 tons were sunk. These losses were so serious that, had 
they continued, success must have ultimately rewarded the Ger- 
man effort. 

Every known method of protecting shipping at sea was adopted: 
camouflage (g.v.), defensive gun armaments, zigzag courses in 
submarine waters, and the directing of traffic along routes patrolled 
by craft armed with every antisubmarine device; but still the toll 
of losses grew. In spite of constant changing of the patrolled 
routes, by the end of March this system had definitely broken 
down and the convoy system was adopted (see Convoy). To this 
there was, at first, much opposition, both from the fleet and from 
merchant owners and shipmasters, and the difficulties appeared in- 
superable. Chief among these was the finding of sufficient escort 
ships, mainly destroyers, for the convoys, The destroyers from 
the Grand Fleet and Harwich could not be spared, as the High 
Sea Fleet was still in being and a menace, and there were but few 
others. The arrival of a U.S. flotilla at Queenstown (Cobh) and 
of a Japanese one in the Mediterranean eased the situation; the 
Admiralty under Jellicoe persevered and by the end of May the 
convoy system was in full swing. Its effects were immediate. In 
the second quarter of 1917 the weekly average losses amounted to 
over 30 merchant ships; in the third quarter this was reduced to 
just over 20; and in the last quarter to well below that figure, while 
in 1918 the average weekly loss was under 15. In all, 88,000 ships 
sailed under convoy during the war with a loss of only one-half of 
1%. During 1917, 1,134 British ships were sunk by submarines, 
while 841 others were attacked and escaped; 137 were sunk by 
mines, mostly laid by submarines; and 38 were sunk by surface 
craft. The total tonnage loss for the year was over 3,500,000 
and as a counter to this great loss, 75 German submarines were 
sunk, 


K. Various Operations, 1917 


1. Dover Raids.—The German submarine and destroyer bases 
at Zeebrugge and Ostend were frequently bombarded by the moni- 
tors of the Dover Patrol but, although much damage was done, 
the lock gates and basins were not hit. The mine and net bar- 
rage in the Strait of Dover was constantly patrolled by destroyers 
and drifters and German destroyers made several attempts, by 
night raids on the patrols, to open a way for their submarines into 
the English Channel. On the night of March 17 a German flotilla 
attacked the patrol, sank the destroyer “Paragon,” and damaged 
the “Llewellyn.” On April 20 they were not so successful, for the 
raiding flotilla was met by the “Swift” and “Broke” and, in the 
spirited hand-to-hand fight that ensued, the German destroyers 
“G-42” and “G-45” were sunk. Thereafter, except for ineffectual 
sorties on April 26 and May 2, no raid was made upon the strait for 
nearly a year. Farther north the Harwich Flotilla was constantly 
on the alert and on Jan. 23, in a night melée with a flotilla off the 
Dutch coast, the German leader was forced into IJmuiden badly 
crippled, another boat was driven back to Zeebrugge, and the 
British destroyer “Simoon” was sunk. 

2. Scandinavian Convoy.—Although to a great extent cov- 
ered by the Grand Fleet cruisers and escorted by destroyers, the 
Scandinavian convoy was open to bold attack by German surface 
craft and two such attacks were successful. On Oct. 17, two 
German light cruisers met this convoy of nine vessels, sank the 
escorting destroyers “Strongbow” and “Mary Rose" and the ships 
of the convoy without warning, and escaped unscathed. Again 
on Dec. 12 a German flotilla attacked the convoy and sank the 
destroyer “Pellew” and four armed trawlers, most of the merchant 
ships escaping. These two mishaps led to a reorganization of this 
convoy route and to the strengthening of the escorts. 
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3. Action of November 17.—Owing to delays in the produc- 
tion of mines, the British policy of intensive mining off the en- 
trances to the German ports was not put in force until October. 
This was followed by a great increase in the German minesweep- 
ing service, some of the flotillas having to work as far as 150 mi. 
from Heligoland. In November the Grand Fleet cruisers con- 
stantly raided the Bight and the Kattegat and on Nov. 2 the decoy 
ship “Kronprinz Wilhelm" was sunk in the latter area. On Nov. 
17, two British light cruiser squadrons, supported by battlecruisers, 
attacked the German minesweepers and their covering force in 
the Bight. A long-range action followed, the Germans retiring 
under smoke screens to the minefields, when two battleships ap- 
peared in support and the British force withdrew. In this inde- 
cisive affair the light cruiser “Königsberg” was heavily hit and 
one German outpost vessel was sunk, while on the British side 
the light cruiser "Calypso" was hit and her captain killed. On 
Dec, 23, three destroyers escorting the Dutch convoy steamed 
into a German minefield off the Meuse Lightship and were sunk 
in quick succession, The Grand Fleet suffered a heavy loss when 
the battleship “Vanguard,” on July 9, was lost at Scapa Flow 
with nearly all hands, owing to an internal explosion. 

At the end of the year Admiral Wemyss relieved Jellicoe as 
first sea lord and Keyes took over the command of the Dover 
Patrol, in succession to Vice-Adm. Sir Reginald Bacon. 

4. The Baltic.—A few British submarines operated in the 
Baltic throughout the year, employed mainly on reconnaissance 
work by the Russian admiral. In October, after Riga was cap- 
tured by the German Army, an attempt to open up the Gulf of 
Riga was made by the High Sea Fleet, and a military force was 
successfully landed on Ósel Island (Saaremaa). The Strait of 
Irben was swept, but the battleships “Bayern,” “Grosser Kur- 
fürst," and “Markgraf” all struck mines. The Russian battleship 
“Slava” was sunk, but after three German battleships had been 
attacked by British submarines, the naval force was withdrawn, 
leaving Ösel Island in military occupation. 

5. Mesopotamia.—After many months of preparation, General 
Maude commenced his advance up the Tigris in February 1917. 
The army was supported by a flotilla of eight new river gunboats 
and a number of armed river steamers. Kut was retaken on 
Feb. 24 and in the heavy fighting that followed the naval flotilla 
played a prominent part. The 6-inch and 4-inch guns of the gun- 
boats did much to convert the Turkish retreat into a rout and 
the British flag was hoisted over Baghdad on March 11. 

6. The Mediterranean.—Allied naval strategy was centred 
in the Adriatic during the year, for the French and Italian battle 
squadrons had to keep a watchful eye upon the Austrian dread- 
noughts, But the enemy submarines and not the battleships be- 
came the dominant factor; using the Austrian bases, they op- 
erated all over the Mediterranean, Their target was a vast one 
consisting of the great volume of trade to the East, swelled by 
troop and supply ships feeding the armies at Salonika, in Egypt. 
in Syria, and in Mesopotamia, The 40-mi. Otranto Strait was 
too deep for mining and was patrolled by 50 British North 
Sea drifters, supported by British and Italian cruisers and de- 
Stroyers. Stopping the passage of enemy submarines was a diffi- 
cult task and the patrols were always open to sudden raids. On 
May 15, Austrian cruisers and destroyers descended upon the 
patrols and sank 14 drifters before they were chased back to 
Cattaro by the cruisers “Weymouth” and “Dartmouth.” The 
latter ship was torpedoed during the action but did not sink. 

Owing to separate commands in the different areas, difficulties 
arose in the coordination of the methods of protecting merchant 
ships from submarines and by the middle of the year the losses in 
the Mediterranean became very serious. In August a British com- 

mander in chief was appointed to Malta as the single authority 
responsible for trade protection in that sea. A convoy system was 
started under the escort of British and Japanese destroyers and 
the toll of losses was gradually reduced. A further coordination 
of naval effort followed the meeting of the Allied Naval Council 
at Malta in November. During the year a British squadron of 
two battleships and a number of cruisers operated in the eastern 
Mediterranean, watching the Dardanelles and cooperating with 
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the Salonika force. On the Palestine coast a flotilla of moni 

destroyers, and gunboats took an active part in the battles dol 

which led to the fall of Jerusalem (Nov. 11), Gu, i 
L. THE NORTH SEA AND THE ENGLISH CHANNEL, 1913 

During 1918 the mine became predominant as a coyn 
submarine and a duel developed between the two weap 
mine barrage in the Strait of Dover was strengthened and vith 
the patrol craft armed with every known antisubmarine device 
nine submarines were accounted for in that area during the eat 
weeks of the year and it became evident to the German al 
command that the passage of the strait was virtually closed to 
them. They made two attempts to reopen it. On Feb, 15 a dẹ 
stroyer flotilla raided the patrols at night, sank seven drifters anf 
a trawler, and escaped without being brought to action, On March 
21 a similar raid was not so fortunate, the German flotilla being 
met by British destroyers. One German destroyer was rammel 
and cut in half by the “Botha,” another was sunk by gunfire, and 
the Germans were chased into Ostend, The “Botha” was tor 
pedoed but reached Dover safely. 

1. Zeebrugge and Ostend.—This proved to be the last Germa 
attempt upon the Strait of Dover, but as long as their bases at 
Zeebrugge and Ostend remained in being, raids were to be expected, 
As early as 1914, Jellicoe had proposed an attempt to block thos 
places, but it was not until the last months of his time at the At 
miralty that active steps were taken to put the plan into execution, 
Keyes was appointed to Dover to carry it out, After weeks ol 
secret preparation, the mixed force that had been selected sailed 
on the afternoon of April 22 to attempt to block the entrancesal 
Zeebrugge and Ostend, The flotilla returned to Dover next mom 
ing, its mission at Zeebrugge accomplished. 

At Ostend the blockships failed to find the entrance, but thi 
was remedied a fortnight later when a volunteer crew took the 
“Vindictive” into Ostend and sank her in the entrance, Thesm 
brilliant actions did not entirely block the Flanders coast bist 
but their moral influence was great and they acted as an added in- 
ducement to the German submarines to shun the waters of th 
Dover Command and to confine their efforts to gain the open s# 
to surmounting the lesser perils of the route north of the Wi 
Isles. 

2. Last Sortie of the German Fleet.— The Scandinavian cot 
voy remained a bait for the High Sea Fleet, which, on April 2 
put to sea for the last time in full strength to try to intercept 
convoy. The date was an unfortunate one for the German enter 
prise, for on that day both outward- and homeward-bound a 
voys were in the vicinity of the Forth. The British intelligen 
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system failed to warn Beatty that the enemy was at sea and the 
German battlecruisers reached the Norwegian coast at latitude 
60° N before they were reported, Here the “Moltke” broke 
down and had to be taken in tow. The German fleet made for 
home at its best. speed; the “Moltke” was torpedoed by submarine 
4g.42" on her way south but managed to reach her base. 

3, Northern Barrage.—Frequent raids were made by the 
British cruisers and destroyers upon the flotillas engaged in clear- 
ing ways for the German submarines through the minefields and 
on April 15, during a raid into the Kattegat, 14 German trawlers 
were sunk, From the beginning of the British intensive mining 
policy in the autumn of 1917 until February 1918 more than 
16,000 mines had been laid in the Heligoland Bight. On Feb. 15 
adeep minefield was laid in the Kattegat and the following month 
saw the beginning of the greatest minelaying operation of the war, 
the laying of the Northern Barrage. (See also MINE, Navar.) 

This vast undertaking, the closing by mines of the northern 
entrance to the North Sea from the Orkneys to the Norwegian 
coast, involved the laying of over 70,000 mines, The mines were 
made in the United States and were laid by British and U.S. ves- 
sels, escorted by the squadrons of the Grand Fleet, with which 
for some time a U.S. battle squadron had been working. The 
Northern Barrage was successful both as a moral deterrent and 
by the number of submarines destroyed. 

4, End of the Submarine Campaign.—By the middle of 
1918 the mastery of the Allies over the submarine was in sight, 
both from the number destroyed and from the lessening toll they 
took of merchant ships. In the first nine months of the year, 
more than 60 submarines were sunk by the Allied naval forces; the 
average weekly loss of British merchant ships was over 17 in the 
first quarter of the year and by the third quarter this figure was 
reduced to under 11. During 1918 only eight British ships were 
sunk by mines, a figure that attests to the efficiency of the auxiliary 
patrol and minesweeping services. 

On July 19 a naval air raid, supported by the Grand Fleet, was 
made upon Tonder and a Zeppelin shed was destroyed. In an- 
other raid on Aug. 11 made into the Heligoland Bight by cruisers 
and coastal motorboats, a Zeppelin was brought down and de- 
stroyed, but the motorboats suffered heavily from the enemy air- 
craft. These proved to be the last two important operations of 
the Grand Fleet during the war. 

5. The White Sea, 1918-19.—The closing of the Black Sea and 
the Baltic brought the northern route to Russia into prominence 
W vast quantities of munitions and fuel were, in 1917, sent to 
ice-free port of Murmansk, which was connected by rail to 
gr ograd (Leningrad) in 1917, and to Archangel, which was open 
pan uly to October. When Russia collapsed in 1917, the old bat- 
eship ‘Glory” and the British cruiser “Cochrane” and the French 
per “Amiral Aube” were sent to Murmansk and were fol- 
Lu May 1918 by the cruiser “Attentive,” the seaplane car- 
oj, strana," and a force of 9,000 troops (2,100 British). The 
i jective of the expedition was to prevent Germany from using 
ese ports as submarine bases, to keep open supplies, and to 
ah support to the anti-Bolshevik forces under Adm. Aleksandr 
5 chak, Archangel was occupied in August after a spirited duel 

tween the “Attentive,” aided by the “Narana’s” seaplanes, and 

Sure and an advance was made along the railway toward 
ns 3 and up the Dvina River toward Kotlas, the latter being 

t * js by a flotilla that included a British monitor and a num- 
mu Ocal river steamers fitted out as gunboats and motor 
ae 5, mostly manned by British crews, Troitsa, 250 mi. from 
fire ME was occupied in September, when the flotilla had to re- 

tll ore the river began to freeze. In April 1919 a British 

d Which eventually included 6 monitors, 6 river gunboats, 
Usted ieee coastal motorboats, 18 seaplanes, and a kite balloon, 
failed in the attempt to advance to Kotlas, but Kolchak’s effort 
order and political influences caused the Allied governments to 

à withdrawal from northern Russia. The flotilla success- 

Y covered the reembarkation with the loss of two small moni- 

Pleto, By the end of September 1919 the evacuation was com- 


The British submarine flotilla, working under the orders of the 
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Russian commander in chief, was stationed at Helsingfors dur- 
ing the winter of 1917-18. After the breakup of Russia, the Ger- 
mans advanced upon Helsingfors (Helsinki), and on April 3, 1918, 
the flotilla of seven boats was taken to sea through the ice and 
sunk to avoid falling into the hands of the enemy. 

6. The Mediterranean and the Black Sea, 1918.—Early on 
the morning of Jan. 20 the “Goeben” and “Breslau” suddenly re- 
appeared in the Mediterranean. Shadowed down the Dardanelles 
by two British destroyers, they made for Imbros (Imroz) Island, 
where they found the monitors “Raglan” and “M-28” at anchor. 
The two British ships were soon set on fire and sunk, but in 
rounding the south of the island the Germans met disaster. The 
“Breslau” struck a mine and sank and the “Goeben” shortly 
afterward struck two mines in quick succession, In a sinking 
condition she crept back into the Dardanelles Strait and was 
beached in the Narrows. Attacks upon her from the air failed to 
do material damage and an attempt to torpedo her, made by 
*E.14," resulted in the loss of the submarine, Eventually, the 
“Goeben” was towed off and made her escape to Constantinople. 

The loss of merchant tonnage on the congested traffic lanes of 
the Mediterranean remained severe and although the unified con- 
trol of the trade protection force gradually reduced this loss, the 
Mediterranean was one of the chief danger areas on the trade 
routes until the end of the war. The Otranto barrage, though a 
deterrent, was unable to close the passage to the German and 
Austrian submarines and its patrols were always open to sudden 
raids. On April 22, Austrian destroyers made a descent upon the 
patrols but were driven off and in June the Austrian dreadnought 
squadron at last moved out of Pola and sailed for Cattaro with 
the intention of attacking the barrage. The squadron was attacked 
by Italian torpedoboats, the dreadnought "Svent Istvan" was 
sunk, the attack was abandoned, and the Austrians returned to 
Pola. On Oct. 31 the defenses of that port were pierced by 
Italian mosquito craft and the battleship "Viribus Unitis" was 
torpedoed and sunk. During the closing months of the war a 
flotilla of British monitors and small craft was employed on the 
northern shores of the Adriatic in cooperation with the flanks of 
the Italian Army in its final struggle with the Austrians. 

Until the breakup of Russia, sporadic fighting took place be- 
tween the Turko-German naval forces and the Russian Black 
Sea Fleet, with the Russian dreadnoughts dominating the situation. 
After the mutiny of the Black Sea Fleet, a danger arose that one 
or more of the battleships might fall into the hands of the Ger- 
mans as potential fighting units. The Allied Aegean Squadron was 
therefore strengthened in 1918 by four French battleships and 
two British dreadnoughts. It was one of the latter (“Superb”) 
that on Nov. 12, 1918, led the Allied fleets up the Dardanelles and 
subsequently to Constantinople. 


M. FINAL PHASE 


During the early months of 1918 the menace of the submarine 
waxed less and less and during May, June, and July more than 
600,000 U.S. troops were safely carried across the Atlantic and 
landed in France. It was the beginning of the end. In August 
the German Western Front began to crack under the blows of 
the French and British armies; Austria was breaking up; Sep- 
tember saw the Bulgarian front give way; and in October Ger- 
many, racked by internal troubles, was forced to its knees. 

Scheer had relinquished the command of the High Sea Fleet 
to Adm. Franz von Hipper on being called to Headquarters in 
August as chief of the naval staff. Late in September Scheer re- 
ceived orders to be prepared to leave the Flanders coast. In 
October the retirement began, hastened from the sea by the ships 
of the Dover Patrol. Ostend was clear of German troops by Oct. 
17 and two days later they were in full retreat from Zeebrugge. 
Eighteen destroyers and torpedoboats escaped to the Bight but a 
number of submarines were left behind and blown up. 

1. Mutiny in the German Fleet.—After its futile sortie in 
April the High Sea Fleet made no move and signs were not want- 
ing that its fighting spirit had departed. As early as May 1917 
there had been unrest among the personnel and outbreaks of 
mutiny occurred in the battleships “Westfalen,” "Kaiser," "Kai- 
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TABLE II—Comparative Naval Losses 


United Turk A Germany 
nii i ma | — 
SEE France Italy Japan Nord Russia urkey ustria 
Losses Surg. 
dered 
2t . 2 
Dreadnoughts . . . . 2t E i it Y 5 
Predreadnoughts FCR ut 4 3 x * 2 1 1 i B 
Battlecruisers 3 m os t v 2 d is i F 
Cruisers . Br 5 1 3 1 5 D : 
ight cruisers m D 20 3 A 
Destroyers 67 12 8 1 2 66 9 
Submarines is 54 n 8 A ‘ 20 m 199 yo 


*By the peace terms Austria was left without coastline and its Navy ceased to exist. 


serin,” and “König Albert.” In the spring and early summer of 
1918 further outbreaks called for stern repressive measures. The 
continued inactivity of the fleet and the withdrawal of the best 
of its personnel for service in the submarines and in the flotillas 
so undermined its morale that when called upon to make a final 
effort it failed. 

Scheer had planned a last raid into the English Channel by the 
whole High Sea Fleet, while a concentration of submarines in the 
North Sea attacked the Grand Fleet on its way south. The sub- 
marines were recalled from their war upon commerce at the end of 
October and were stationed off the Scottish coast, but when, on 
Oct. 29, the signal was made to prepare for sea, open mutiny broke 
out and the fleet refused to sail. From that moment the High Sea 
Fleet ceased to exist as a fighting machine and the war at sea was 
over. Most of the crews of the destroyer and submarine flotillas 
remained loyal until the end and one of the latter inflicted the 
last casualty of the war upon the British Navy when, on Nov. 10, 
the old battleship “Britannia” was torpedoed off Cape Trafalgar. 

2. The Armistice.—Under the terms of the Armistice, Ger- 
many agreed to surrender 10 battleships, 6 battlecruisers, 8 light 
cruisers, 50 destroyers, and all its submarines. These terms were 
enforced without delay and two scenes followed that will be for- 
ever memorable in the long sea history of Britain. On Nov. 20, 
Tyrwhitt, with the Harwich flotillas, met the surrendering sub- 
marines off the Essex coast and escorted them into Harwich. 
Slowly, the long line of 129 submarines passed into the harbour, 
watched in dead silence by great crowds on either shore. Thus 
was the greatest menace to Britain's sea power laid to rest. The 
next day, Nov. 21, Admiral Beatty, with the Grand Fleet, met the 
German fleet off the Firth of Forth. Between two long lines of 
British ships the High Sea Fleet steamed to its anchorage below 
the Forth Bridge and there, at sunset, the German flag was hauled 
down and was not hoisted again. Thus the proud fleet of Germany 
surrendered to its enemy, who for over four years had watched 
and thwarted its every move. 

3. Peace Terms.—In June 1919 the naval conditions of the 
peace terms were signed. They were drastic and reduced Germany 
at a blow from the position of a great sea power to that of a minor 
one. The maximum strength of the German Navy was fixed at 6 
small battleships, 6 cruisers, 12 destroyers, 12 torpedoboats, and 
no submarines, with a personnel not to exceed 15,000 officers and 
men. 

Within two months of the signing, the remaining 8 dreadnoughts 
with 8 light cruisers and 92 of the latest destroyers and torpedo- 
boats, were surrendered, disarmed but with their guns on board, 
and, within one month, all submarines, either built or building, 
were either surrendered or broken up. 4 

The disposal of this great array of ships became the subject 
of delicate discussion between the Allies, Great Britain wanted to 
destroy them all but France and others wished to add their share 
to their fleets. The question was partially settled by the Germans 
themselves when, on June 21, the fleet interned at Scapa Flow 
was scuttled. There were at anchor in the war base of the Grand 
Fleet, 11 battleships, 5 battlecruisers, 8 light cruisers, and a number 
of destroyers. At 10 A.M., by a prearranged signal, the crews 
opened the valves and the ships began to sink. Only four, the 
"Baden" (the latest battleship) and three light cruisers, remained 
afloat. This act cost Germany dear, for it had to surrender in 
place of the scuttled ships, 300,000 tons of floating docks, its re- 
maining five light cruisers, and 42,000 tons of floating cranes, etc, 


TOne lost by accidental internal explosion. 1Also 50 of the newest torpedoboats, 

4. Comparative Naval Losses.—The warship losses of the 
powers engaged are shown in Table II. In addition to those shown 
in the table, Great Britain lost 60 minor war vessels (torpedoboats 
sloops, gunboats, monitors, coastal motorboats, etc.), its losses in 
this type being heavier in proportion than those of the other Allies, 
British losses of auxiliary vessels totaled 17 armed merchant crus. 
ers and 828 other vessels, This latter figure included 288 colliers 
and oilers, 246 trawlers, and 130 drifters. 

Under the urgent stress of war, science brought about the rapid 
development of certain new weapons and new methods; the sb 
marine and the mine and their countermeasures; the increased 
range of the great gun and the power of explosives; the use of 
poison gas and the birth of aircraft as fighting machines, 

On the sea, history was repeated. Like France and Spainin 
the wars of the 18th century, Germany found itself, at the outset, 
in the grip of the blockade of the British fleet, Isolated from the 
world and cut off from overseas supplies, it attempted by its sub 
marine blockade, like Napoleon with his Continental System 
(q.v.), to strike a vital blow at Britain's seaborne trade, Like 
the Continental System, the submarine blockade came near to su 
cess, but, in the end, it failed. With unlimited supplies the vaste 
ful struggles between the great armies might have been prolonged 
indefinitely, but with the Central Powers denied their wants by tht 
Allied blockade at sea, while the Allied armies received their eve 
need from overseas, there could be but one end. 
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I. THE ORIGINS 

The years between World Wars I and II covered another period 
in history wherein the struggle for world peace resulted in failure. 
Tt was a period during which those who had the power to enforce 
peace failed to act and during which the aggressors, encouraged by 
such failure and heedless of the destruction and human suffering 
entailed, again took up war and oppression as a means of ac- 
complishing their objectives. 

World War I had been sufficiently vast and destructive to in- 
duce mankind to search deeply for the means of avoiding another 
such convulsion. Many objective and high-principled leaders, 
who devoted all the energies they could summon to the establish- 
ment of a form of society which would bring security and peace, 
arose after that conflict. If there were also men of partisan ap- 
proach and background, they did not dominate the scene; and it is 
safe to say that all were so gripped by the full sense of the de- 
structive power of war as to seek honestly and energetically for 
Security, Then, as at later times, there was divergence of opinion 
as to method. 

Then, as after World War II, acute postwar problems arose 
which had to be dealt with even while discussion of the form of a 
world organization was taking place—problems in some instances 
very much like those which confronted the world after 1945. 
These problems frequently plagued the general will to set up a 
form of international organization which would become either a 
substitute for, or a moderation of, the old methods of achieving 
security; namely, by alliance, individual action and war. 

It was the conflict, probably inevitable, between the concept 
of individual security and Pres. Woodrow Wilson's doctrine of 
collective security which compromised the settlement after World 
War I. It stalked across the entire period between the wars, and 
finally led to outright defiance of the League of Nations by the 

Axis powers and to virtual abandonment of it by the western 
democracies. The establishment of the many new small nations 
had been tied in with the creation of the League as the funda- 
mental basis of fostering European peace. With these new na- 
tions and the alterations of boundaries which were necessary to 
produce them, and without firm adherence to the League on the 
part of the victors, Germany was left a wide choice of European 
issues to exploit. 

All the great Allied Powers, including the U.S.S.R., appear to 
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have been guilty of the most painful blunders in thi 
between collective and individual security as the 

gan their exploitation of Allied disunity, weaknesses. 
cision, That vacillation frequently nullified effective acti 
peace. It was only in the face of black disaster and i 
of actual armed conflict that unified action was forged, 

1. Significance of Versailles.—It is to this persis 
between collective and individual security and the jo 
produced among the powers, rather than to the harsl 
softness of the treaty of Versailles in respect to Germany 
must look for the elements most useful to the aggres 
the decade preceding World War II. 

The Versailles treaty attempted to put together 
Anglo-U.S. concepts of a stable world order. France, wh 
drastic modifications of Germany's political bounday 
settled for military guarantees of the type with whicl 
turies it had been familiar. These it accepted from Gi 
and the United States of America in return for the 
of its claim to strategic frontiers and of its plan fi 
memberment of Germany. 

The resultant treaty, at least in French eyes, presul 
continuance of English and U.S, military support, wl 
end was not forthcoming. France, as à result, never w 
by a basic sense of security to rest its full faith in th 
of Nations. 

Practically from the instant of the refusal of the Un 
to support France by a military alliance and the con: 
of the British guarantee, the essential elements of the wl 
on which the treaty was drafted were removed. < 
States’ refusal to ratify the treaty was a body blow of 
character in itself, considering the part which the a 
herence of the United States had played in the treaty n 
Even France’s proposal for an international police 
rejected. The representatives of Great Britain and 
States had been rather well satisfied with the geograj 
military positions of their respective countries after We 
They were disposed to be content with the formal creal 
organization to keep the peace without placing any great t 
on the methods by which such an organization wot 
potent and dynamic. The League without U.S. parti 
thus doubly undermined. To make matters worse, after 
drawal, England quickly shifted to its old concepts of. 
of power and of restricted intervention in European 
effectively deterred it from supporting France's pro} 
the first military gestures of the renascent Reich. 
Anglo-French integration of policy, there ensued a $ 
between the two countries resulting in the practically U 
and highly unsuccessful occupation of the Ruhr by C 
the consequent encouragement of Germany to flout the treat 

The Germans, especially Adolf Hitler, made much of the! 
ness of Versailles; but in retrospect no serious COD 
be held that the political burdens of Versailles were t 
it to bear. The boundaries in some cases were awi 
example the Polish corridor; but they left Germany & 
tional state, with a chance for complete economic reco! 
sidering the conglomeration of races in Europe an! 
of security need which German aggression had induce 
torial solutions attempted at Versailles could not bes 
been unreasonable or vindictive. It is true that the 
clauses of the treaty were unrealistic, and together 
factors—most of them of German origin—they play! 
inducing the distressful inflation which Germany um 
reparations clauses were moderated, however, by SUC 
of adjustment; and in the end Germany failed to 
reparations as much as was received by it in forel 
which it later defaulted. Tt is true that the inflation. 
Germany suffered and the economic collapse of the | 
serve to destroy the chief prop the German republic F 
way of political support, for it embittered the middle 
the government, and it enabled Hitler to gain groun 
joint denunciation of the republic’s leaders and Ger 
enemies. 


WORLD WAR II 


While the economic features of the treaty had serious conse- 

uences, the true defect of Versailles lay in the failure of the 
Allied Powers to move together in the enforcement of the settle- 
ment, even after their own moderation of its terms. The truth of 
the matter became apparent too late, but eventually, even to 
Anglo-U.S. apologists for the alleged harshness of the treaty, it be- 
came evident that Hitler was grossly overplaying Versailles as 
a justification for his depredations. 

2. Primary German Responsibility.—Hitler, however, suc- 
cessfully utilized the treaty as a means of gaining power at home 
and of disseminating publicity abroad as to the sincerity of his 
purposes. It was only on the verge of war that the realization 
arose that something deeper than modifications of the treaty of 
Versailles stood between peace and war in Europe. Hitler’s re- 
iteration at each crisis he precipitated that he sought no further 
concessions in Europe finally lost its force. 

Prior to World War II, the German standard of living had sub- 
stantially improved—it was measurably higher than that of the 
first victims of Hitler's attacks. If there was discrimination 
displayed by contiguous states against German residents, none 
of it approached Hitler's charges nor faintly suggested the bru- 
talities Hitler was himself exerting on minorities within his own 
borders. Yet these were the elements which his propagandists 
stressed and which readied the nation for another war. 

With all this, Hitler could not have made Germany march with- 
out another factor which underlay the whole German structure. 
This was a still deeply seated tradition and sense of superiority 
fostered by Germany’s military philosophers and supported gen- 
erally by the people. It arose from pride in Germany’s many 
and important military successes in the past and a conviction of 
superiority which was never entirely dissipated by its really 
thorough defeat in 1918. The unconvincing character of that 
defeat in German minds, and the humiliations which defeat 
brought Germany, supplied the chief nourishment on which Hit- 
lers propaganda could and did thrive. 

Germany had no justifiable military, political or economic 
cause for war and it was always within its power to avert it; 
but the Allied Powers made the way easy for Hitler’s ambitions, 
first, by their failure to enforce collectively the provisions of the 
treaty and the agreements made subsequent to the treaty, and, 
second, by their refusal to take united and timely action in the 
Way of economic concessions which would have strengthened the 
tepublic. These concessions, which were never forthcoming in 
unified form, were belatedly urged on Hitler when they were of no 
further avail as a war preventive. 

In condemning the shortsightedness and indecision of the Allied 
Powers, it must be borne in mind that these factors did not cause 
the war. They only failed to prevent it. The utter wantonness 
of Hitler and the willingness of the German people to support him 
ad condone his depredations caused the European war, and in the 
disappointment caused by the weakness and indecision of the Allied 
leaders and peoples one should not lose sight of the primary and 
undamental responsibility of Germany, Japan and Italy for the 
Years of misery they inflicted on the world. 7 

3. Futility of Disarmament.—Throughout the period be- 
tween World Wars I and II, the western democracies clung per- 
‘stently to the concept that disarmament in itself would bring 
na Indeed, this became almost the only continuing element of 
kir policy, Even in the face of the most significant acts of ag- 
Bssion on the part of Germany, Japan and Italy, the disarmament 
suerences went on. No disarmament agreements of any sub- 
Cs Were concluded by the Axis powers, a fact significant 

ugh in itself; but all the while they went on arming. The 
'mocratic governments were informed of this rearmament, but 
£y chose to ignore it. They fastened only the more firmly to 
nue that the more convenient policy of disarmament would 

ce peace. Though no agreements were consummated, the 
ug atest of the democracies were actually disarming through 
t failure to maintain their military establishments at any stage 
ich either 
rome Gi 
1 term; 


Germany or the smaller nations, eventually to be- 
ermany’s victims, could recognize as a factor measurable 
5 of time and effect in enforcing peace. 
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This tendency arose in large part from the expressions of great 
bodies of well-meaning people, in both Great Britain and the 
United States, who firmly believed that no arms meant no vio- 
lence. It was combined with the ever-present reluctance of po- 
litical parties in power to take the responsibility of imposing on 
the electorate the added tax and personal burdens which arma- 
ment involves. 

Whatever the motive, the result was clear. None of the Axis 
powers felt that there was either a will or a capacity to enforce 
the peace on the part of the great democracies. This belief was 
transmitted to those countries which might have resisted the 
aggressions. It thus entered into the calculations of both aggres- 
sor and victim—the aggressor being convinced that he could make 
away with his gains before any retribution could overtake him 
and the victim being convinced that resistance was useless, since 
no help could or would arrive before he was overrun. 

4. Locarno and London.—T wo occurrences, rather character- 
istic of the trend of world politics in the interwar period, should 
be referred to before reciting the sequence of the direct and im- 
mediate events which led up to the actual outbreak of World 
War IL The first was the repudiation of the Locarno pact of 
1925, and the second was the failure of the World Economic 
conference in 1933. During the period between the wars, as in- 
deed in most periods of history, political and economic issues went 
hand in hand as parallel irritants to friendly relations. In the 
period referred to, the economic crazy quilt of high tariffs, 
reparations, foreign loans and strangulation of international trade 
constantly created international complications and demanded 
rectification. 

A serious effort was made, and for a time seemed successful, 
to deal with the political issues at Locarno. The conclusion of 
the pacts ushered in a period of much good feeling. It followed 
the evacuation of the Ruhr and the acceptance of the Dawes plan 
as a settlement of the reparations problem and the stabilization 
of German economy. At Locarno, Franco-German and Belgian- 
German boundaries were guaranteed; the permanent demilitariza- 
tion of the Rhineland was provided for; war was renounced and 
the principle of arbitration of disputes between the countries 
was established, except for cases in which self-defense, League 
action or German violation of the demilitarization provisions was 
involved. Great Britain and Italy joined in to promise assistance 
to the country which became the victim of another's aggression. 
Germany was elected to the League. Thus, all but Germany's 
eastern boundaries were dealt with. The Soviet Union naturally 
was disturbed, but in spite of Russian suspicions the Locarno pact 
established a basis upon which much might be built and even 
more hoped for. Here was an agreement entered into freely by 
Germany as a coequal. It had none of the aspects of the Diktat 
which Germany signed in the Hall of Mirrors at Versailles. 

Hitler came to power in Jan. 1933; in 1936, not long after he 
had proclaimed his firm intention to observe the agreements which 
were made at Locarno, hardly more than ten years after the pacts 
had been signed, the new German leader marched his troops into 
the Rhineland in direct violation of the pacts. The great powers 
did no more than make formal protestations to this action. 

The other significant event was the attempt made to solve the 
major economic problems then plaguing the world. To accomplish 
this, a great economic conference was called together to meet in 
London in June 1933. The conference was called by the League 
in a supreme effort to recognize the integral character of the 
world’s economy. The economic dislocations brought on by 
World War I, and the continued nationalistic measures and coun- 
termeasures which were everywhere in force, were patently in- 
terfering with the political stability of the world. The confer- 
ence was to deal primarily with the removal of trade barriers, the 
stabilization of currencies and the disposal of other restrictions 
impeding world trade. 

Though having high hopes and possibilities, the conference at 
the very outset was blocked by the action of the United States in 
opposing any measure leading to the stabilization of currencies. 
Other restrictions on the power of the U.S. delegates, together 
with the force and manner in which their authority respecting 
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currencies was taken from them by their own chief, turned the 
conference into something of a fiasco. 4 g 

The political value of Locarno was destroyed by the determina- 
tion of Hitler to prepare his way for outright aggression, whereas 
the attempt to deal with world economic problems was nullified 
at a critical time largely by a leader who had just come on the 
scene and who was to play such a vital part in the final overthrow 
of Hitler—Pres. Franklin D. Roosevelt. The president felt a 
compelling domestic need for higher prices and was prepared to 
place that consideration above the international need for stabilized 
world economic conditions, This event is stressed as a significant 
incident of the general trend of nationalistic action which tended 
to interfere with constructive plans for world peace. The event 
is the more significant in that President Roosevelt, who was 
later to become almost the personification of collective action 
and internationalism, was impelled to pursue this course. What- 
ever his motives, the failure of the London conference served 
to encourage the policies of economic nationalism. This encour- 
agement unfortunately played into the hands of the Nazi leaders 
of Germany. Other factors may have obstructed the possibilities 
of success at London, but the action of the United States made 
a spectacular contribution to its failure. 

These two events stood out as typical of the halting and con- 
tradictory character of Allied action as against the unequivocal 
evidence of Axis intention, particularly as such intention became 
manifest after Hitler’s accession to power. They were only typi- 
cal, however, for it would not be difficult to find similar instances 
of the operation of British, French and Russian self-interest or 
to locate as flagrant an example of Axis provocation. 

5. Failure to Check Aggression.—Thus, first one country and 
then another, the western democracies as well as the U.S.S.R. (for 
the record shows that all were sooner or later involved), took, or 
failed to take, action, which set the stage for the ever-present 
and unrelenting determination of Hitler to divide and conquer. 
"This was the pattern which led to war, and one step after an- 
other followed, no one of which seemed sufficient at the time to 
induce the powers to undertake collective action or even coura- 
geous individual action. Some of the major incidents can be only 
briefly summarized, with consequent risk of oversimplification, 
but it is impossible to misinterpret the trend. 

The Japanese aggression in Manchuria in 1931 apparently was 
the first of the definite steps toward doom. It is necessary at 
this stage to look at the state of affairs in the far east to judge 
the part Japan was to play in the drama. 

Paralleling the Nazi and Fascist motives of Germany and Italy, 
another virulent and demoralizing force was steadily at work and 
steadily antagonistic to peace. Comparatively late in emerging 
from a deep tribal isolationism to become a member of the inter- 
national community, and permeated with a strong militaristic 
tradition, Japan had persistently expanded its territories and areas 
of influence through opportunistic conquests before World War 
I, viz., China (1894), Russia (1904) and the German Possessions 
in the far east (1914). 

For a time, after obtaining the concessions for which it con- 
tended at Versailles, Japan gave evidence of participating with 
considerable good will in the international field. It had benefited 
greatly both territorially and otherwise by its intervention in 
World War I, at relatively little cost, Encouraged in addition 
by the spectacle of the weak support given by the great powers 
to the League and inspired by the opportunities it felt that a 
feeble China afforded it, Japan’s materialist and militarist ele- 
ments soon impelled the country to discard all inhibitions, seize 
Manchuria and subjugate Asia to exclusive Japanese interests. 
When the League rather feebly sought to remonstrate, Japan 

departed from that organization and from then on matched each 
self-serving protestation of peaceful intent with an act of the 
most barefaced aggression. 

Its first step was, as has been indicated, in Manchuria. In 
Sept. 1931 a portion of the track of the South Manchurian railway 
was blown up with all the marks of a manufactured incident. The 
Japanese army immediately took possession of important strategic 
positions in Manchuria. Four months later Japanese forces 
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landed in Shanghai, bombarding the town and engagin 
Chinese forces located there. All of Manchuria was x the 
The foresighted warning of Henry L. Stimson, then United aa 
secretary of state, who called for collective action, appealed Ne i 
to Great Britain, whose stake in the Pacific areas was, if anyt ther 
greater than that of the United States, nor to the United Suis 
In spite of Secretary Stimson's prescience, the United States 5 
Great Britain well knew, was in no mood to take determined a. 
tion. In retrospect, the failure to act in Manchuria becomes the 
first recognized signpost along the road of missed Opportunities 
which led to war. 

6. Ethiopia, the Rhineland, Spain.—The League ws 
bluntly challenged by Japan and promptly collapsed before the 
challenge. It was only a relatively short time later, in Oct, 1935 
that Benito Mussolini defied the League in his conquest of Eth 
opia. France this time failed to support Great Britain, andit ws 
not long before the shoe was on the other foot when in March 1936 
Hitler marched into the Rhineland. As Pierre Laval had failed to 
support Great Britain over Ethiopia, so now Stanley Baldwin failed — 
to join with France over the Rhineland, and again there was m 
firm individual or collective action. 

These were portentous incidents, but more ominous than any 
of them was the outbreak of bitter armed conflict within Europe 
itself. The Spanish peninsula, so important to British and French | 
interests, became in July 1936 the scene of a violent struggle 
which ended in a serious deterioration of British and French power 
in Europe. The Civil War moved from a left-v.-right domestic 
struggle to a sort of international proving match of strength and 
weapons, in which German and Italian forces became deeply in 
volved; and the position of the democratic powers became increas: 
ingly weak as totalitarian forces were strengthened. “Noninter 
vention” became a watchword of Allied policy, and still the German 
and Italian reinforcements of men and arms grew. Soviet aid 
was given to the loyalists (left) but never on the scale of the As 
assistance which was made available to Gen. Francisco Francos 
rightist forces. Entire divisions were transported to the peninsula, 
and the fighting was on a fully organized scale. The war in Eur 
had in reality already started, but it was significantly obscu 
in western eyes by a fog of ideologies—communism 9. the rig 
and a stubborn refusal to face up to political and strategic realities, 
Refuge was taken in nonintervention pacts entered into after te 
borious exchanges between foreign offices but only unilateral 
observed. 1 

When the fog had lifted with a Franco victory, Engish 
power all over the world was compromised by the weakened p 
tion of its fleet in the Mediterranean. France had another E 
tile European power with which to cope. The Soviet Union i 
more deeply isolated, and Hitler was better prepared for his 1 
pending excursions into middle Europe. 

Japan again renewed its aggression by the seizure 0 
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July 1937. Italy withdrew from the League. Thro ne offe. 
period the greatest potential power for peace had a a {soli 


The United States at this stage appeared to the wor 
tionist, pacifist, neutral and disarmed, and its governing 
little influence upon the world situation. Others were of the 
the tune by which the world was to dance, and the atit n 
United States was ignored by the aggressor nations that "ii 
a few years to be destroyed by a combination of powers p 
the United States was to be the chief centre of strength. reall 
T. Austria and Czechoslovakia.—While Hitler Mt 
fighting in Spain, he was preparing at home his more ® reto 
plans of conquest and forging the means by which theta 
carried out. wert. it 
By 1936 the paramilitary organizations of Germany fd 6) 
full strength. The Sturmabteilungen (SA), the SchntsstO™ en 
and the Reichsarbeitsdienst (RAD) consisted of more ^ ately | 
000 men, disciplined as military organizations, yet intimate e 
volved in the social and political life of the country. < yfe KW 
the select exponents of the Nazi doctrine. Force WS 
stone of their existence, Their intermittent spectacles 
manpower with Teuton, if not barbaric, display 
music gave indication of the dangerous momentum 0 
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At their head was the coterie of individuals which had followed 
Hitler to power. Strange mixtures of zealots and opportunists 
placed in positions of great and self-perpetuating authority, they 
came to feel no limit to their ambitions or the destiny of the 
state they ruled. Though Hitler seems to have had a design for 
all his conquests, the tremendous concentration of power in the 
hands of this relatively small group created a psychological im- 
pulse as well as a means to act promptly and drastically. With 
this fearful imperative it was not long before action was forth- 
coming. 

Austria was marked as the first victim. Chancellor Engelbert 
Dollfuss had made an attempt at strengthening the government 
in Austria in 1933, but it was not the type of strength which Hitler 
sought, since it involved exclusion of Nazis. After Dollfuss’ 
assassination in 1934 by Nazi storm troopers, Kurt von Schusch- 
nigg became chancellor and under heavy external pressure in 
July 1936 agreed to a friendship pact with Germany. 

Not content with this arrangement and in accordance with 
plans laid far in advance, Hitler, with a modern modification of 
Canossa, first humiliated Schuschnigg at his Berchtesgaden hill- 
top and then forced Schuschnigg's resignation. This time full col- 
laboration with the Nazis was exacted, and on the night of 
March 11, 1938, German troops marched into Austria on the pre- 
tense that Arthur Seyss-Inquart, the new Nazi chancellor, needed 
them to restore order, 

Next in order was Czechoslovakia; Nazi propaganda began its 
heaviest drumfire on this front in the summer of 1938. The world 
heard much during this period about Hitler's rages and his “pa- 
tience.” So great was the tendency toward appeasement, so firm 
the determination not to be embroiled over issues in “remote” 
countries, that the appeal of Pres, Edvard Benes for assistance 
brought only a blunt proposal by the French minister at Prague 
that either Czechoslovakia should agree to the Anglo-French plan 
for the surrender of the Sudetenland to Germany, with the aban- 
donment of the highly prized border fortifications and the exist- 
ing military alliance, or look elsewhere for help. It was quite 
dear that if Czechoslovakia refused, it had to face the rearmed 
might of Germany alone, 

8, Munich. Somewhere between Sept. 21 and Oct. 1, 1938, an- 
other opportunity for France, Britain and the U.S.S.R. to join 
and oppose was lost. The famous Munich agreement, from 
which the Soviet Union was excluded, was entered into on Sept. 30 
and incorporated a drastic concession to Germany in the Sudeten 
‘Sue. It was such an abandonment of Czechoslovakia that it rep- 
Tesented a showdown on the one hand too humiliating for the 
great powers long to endure and on the other too successful for 

azi politics not to exploit. Again great pressure was placed on 
the Czech government to conform to the Munich agreements, and 
Just at this stage even Poland, soon itself to be engulfed, sped 
an ultimatum to demand the immediate cession to it of the 
eschen area, Again came capitulation, and this time President 
enes resigned and fled to London. Neville Chamberlain, Edouard 
aladier and the Munich capitulation were much criticized. But 
Individuals were condemned for a policy which was largely dic- 
lated by the people of the Allied nations themselves. Munich was 
Senerally applauded in France and Britain, and the representa- 
Ls pt those countries were met with welcoming crowds on their 
d time Minister Chamberlain was following the overwhelming 
rsite of the people of Great Britain to avoid a war which 
€Y sensed would be desperate if not worse in its conse- 
ences to them, Subconsciously, they may have sensed the sig- 
ao of air power not only as a challenge to their long domi- 
ike of the seas but also as a weapon which could be employed 
: ‘aps disastrously against the homeland itself. The people of 
of i were in a like mood. Czechoslovakia was not in the sphere 
di eir vital interests. It was probably time, they reasoned, 
NE a maladjustment as the Sudetenland should be mod- 
aid C Tf we have to fight it must be on larger issues than that, 
“ou hamberlain, echoing the sentiments of the majority. A 
arrel in a far away country between people of whom we 

Ow nothing" was not a sufficient base on which to make a 
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stand. Butif Chamberlain was doing all he could to avoid a stand 
which might mean war, he was merely coping with a dilemma 
which Stanley Baldwin had had more timely opportunity to avoid. 
Daladier was but following a course toward which Camille 
pentane and the rationalizing spirit of France had directed 

m. 

The illusion of *peace in our time" which it was hoped that 
truce had brought was soon to be dispelled. On the night of 
March 14, 1939, Pres. Emil Hacha of Czechoslovakia was called 
to Berlin, subjected to another of Hitler's set tirades and threat- 
ened with the destruction of Prague by air. In the face of these 
threats, and in approximately six months after Munich, all 
Czechoslovakia was overnight made a vassal state of Germany. 

9. Poland and the Russo-German Pact.—Great Britain and 
France were belatedly aroused, if not to collective European ac- 
tion, at least to strong joint and individual action. Poland was 
so obviously the next victim that this time Great Britain made 
its position entirely clear in advance. An attack on Polish in- 
dependence resisted by the Poles would mean active support to 
Poland from Great Britain, and in this action it was stated that 
France would join. At this point Mussolini attacked and on 
April 8, 1939, seized the weakest opponent at hand—Albania. 

Events moved quickly. A firm military alliance was concluded 
between Germany and Italy on May 9, 1939, Maksim Litvinov, 
Soviet commissar for foreign affairs, who had been an outspoken 
and consistent advocate of collective security, resigned on May 3, 
1939, an ominous note if one had the foresight to interpret it; 
for shortly thereafter, and almost in the midst of protracted 
Allied-Soviet negotiations for collective action in the event of 
further German aggression, Moscow announced on Aug. 21, 1939, 
a ten-year treaty of nonaggression and neutrality with Nazi Ger- 
many. Left out of the Austrian settlement and the Munich ne- 
gotiations, suspicious of the western powers and desirous of a 
free hand in the Baltic states, the U.S.S.R. joined hands with 
Germany on the verge of battle. Its motives were destined to be 
debated and its conduct alternately supported and condemned at 
least until the time, if ever, when history might disclose definitive 
proof of their true character. 

The great hope of the U.S.S.R. from the time of the treaty of 
Brest-Litovsk had lain in the spread of great revolutionary move- 
ments, It was Lenin's thought that his action in withdrawing as a 
participant from World War I would be followed by revolutionary 
developments in Germany and the German army. Subsequently, 
it became a tenet of the Soviet faith that such movements must 
occur throughout the world if the full concept of Soviet philosophy 
were to develop. In the interval between World Wars I and II 
such upheavals were not forthcoming to the degree Soviet con- 
cepts required. The Soviet leaders set about implanting agents 
and propagating Soviet doctrine in the countries and dependencies 
of the western democracies. This doctrine of revolution, mixed 
with some rather involved interpretations of its own self-interest, 
constantly ran counter to the Soviet need for collective action 
to meet the recrudescence of German strength. There was in- 
culcated in its people fear of the “imperialism” of the western 
democracies which rather outdid in rivalry, as the chief enemy 
concept, the strength of fascism or the growth of German in- 
dustrial and military power. If the western European powers 
had been very slow to recognize the need for a Soviet rapproche- 
ment, their reluctance could be understood when all the while 
Soviet agents fomented destruction of their governments, 

If Litvinov, a liberal diplomat of wide experience, did see the 
need and worked toward collective action, there were others in the 
Soviet Union who inspired actions which gave the democracies 
as much cause for suspicion as the exclusion of Soviet representa- 
tives from important councils gave the Soviet Union. 

Another strong element in Allied suspicions was the constantly 
recurring suggestion of Soviet desire for continuing “imperialistic” 
wars. Indeed, until Hitler made it so unmistakably clear that the 
object of his chief animosity was the Soviet Union, Joseph Stalin 
seemed not to fear the Nazi development in Germany. With this 
background it was not surprising that both British and Russian 
leaders should harbour the unexpressed hope that matters would 
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so fall out that their respective countries could stand aloof while 
Germany became enbroiled in war with the other. ; F 

After many unfortunate failures to co-operate in the solution 
of European problems, this conflict was put to the final test. The 
Soviet Union held out for guarantees which Britain did not feel 
it could give. Not receiving the price of its support, it spec- 
tacularly stood aside to permit Germany to have its way with 
Poland. Germany was not long in acting, and the failure of any 
combined Anglo-French-Russian policy to check the aggressor was 
to cost the Soviet Union unbelievable destruction and death, 
France utter defeat and bring England and the whole civilized 
world to the brink of ruin. 

Hitler, with his border problems now in order, struck at Poland 
on Sept. 1, 1939. Great Britain and France, no longer hesitant, 
declared war on Germany two days after the attack; but no steps 
could be taken to save Poland from its fate. (J. J. McC.) 


Il. THE WAR IN EUROPE, AFRICA AND THE 
NEAR EAST 
A. THE GERMAN CAMPAIGN IN POLAND 


The German conquest of Poland in Sept. 1939 was the first 
demonstration in war of the theory of high-speed armoured war- 
fare which had been conceived by the British tank exponents after 
World War I and adopted by the Germans when their rearmament 
began. Its adoption was mainly a result of the initiative of the 
young Gen. Heinz Guderian, a soldier of vision, who organized and 
trained the new armoured divisions. Although the senior German 
generals took a cautious view of the new technique and had de- 
veloped the means for it in a measure much more limited than 
the tank exponents visualized, it sufficed to produce a startlingly 
quick victory. Poland was all too well suited for such a demon- 
stration. Its frontiers were immensely wide—about 3,500 mi. in 
all, The stretch of 1,250 mi. adjoining German territory had 
recently been extended to 1,750 mi. by the occupation of Czecho- 
slovakia. This had also resulted in Poland’s southern flank’s be- 
coming exposed to invasion as the north flank, facing East Prussia, 
already was. Western Poland had become a huge salient that 
projected between Germany’s jaws. 

1. Polish Dispositions.—It would have been wiser for the 
Polish army to assemble farther 
back, behind the broad river 
lines of the Vistula and the San, 
but that would have entailed the 
definite abandonment of some of 
the most valuable parts of the 
country. The Silesian coal fields 
were close to the frontier, while 
most of the main industrial zone, 
though farther back, lay west of 
the river barrier. It was difficult 
to conceive that the Poles could 
have maintained their hold on the 
forward areas even in the most 
favourable circumstances, but the 
economic argument for making 
the attempt, and delaying the 
German approach to the main in- 
dustrial zone, was heavily rein- 
forced by national pride and mili- 
tary overconfidence, as well as by 
an exaggerated idea of what Po- 
land’s western allies could do to 
relieve the pressure. 

The Polish army at peace 
strength was as large as the 
French and not much smaller 
than the German. It comprised 
30 infantry divisions and 12 cav- 
alry brigades. But Poland’s in- 
dustry was insufficient to make 
full use of its manpower or even 
furnish an adequate scale of 
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equipment for its active forces. On mobilization it could incr 
its number of divisions by only one-third, whereas Germany i 
more than double its divisions, except for the armoured and i 
ized ones; but this limitation on Germany's side was offset n 
land's almost complete lack of such modern-type forces, Polani 
had no armoured or motorized divisions, merely a sprink! ing of 
light tanks, while only one of its cavalry brigades was motorized: 
and its old-style formations were very short of both anti-tank 
and anti-aircraft guns. Yet many of its leaders gallantly but ab. 
surdly clung to the double belief that their preponderance of horsed 
cavalry was an important asset and that they could take the of, 
fensive against the German mechanized forces. They also tended 
to discount the effect of Germany's vastly superior air force, whid 
was nearly ten times as powerful as their own. 
The unrealism of such an attitude was repeated in the Pol 
dispositions, Approximately one-third of the forces were concen- 
trated in or near the corridor (Polish Pomorze), where they were 
perilously exposed to a double envelopment—from East Prussia 
and the west combined, This indulgence of national pride wasin- 
evitably at the expense of the forces available to cover the areas 
more vital to Poland’s defense. For in the south, facing the main 
avenues of approach, the forces were thinly spread. At the same 
time nearly another third of Poland's forces were massed in re 
serve north of the central axis, between Lodz and Warsaw, under 
the commander in chief, Marshal Edward Smigly-Rydz, This 
grouping embodied the offensive spirit; but its aim of intervening 
with a counterattack did not correspond to the Polish army's 
limited capacity for maneuver, even if this had not been cramped 
by German air attack on the rail and road routes of movement, 
The Poles’ forward concentration in general forfeited their chance 
of fighting a series of delaying actions, since their foot-marching 
army was unable to get back to the positions in the rear, and man 
them, before being overrun by the invader’s mechanized columns. 
In the wide spaces of Poland the unmech inized state of its forces 
was a heavier handicap than the fact that it was caught by sur 
prise before all its reserves had been called up. By the same 
token, the 40-odd infantry divisions of normal pattern which the 
Germans employed in the invasion counted for much less than 
their 14 mechanized or partially mechanized divisions, These 
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included six armoured divisions, four light divisions (motorized 
infantry with two armoured units) and four motorized divisions. 
Jt was their deep and rapid thrusts that decided the issue, in con- 
junction with the overhead pressure of the Luftwafe, which 
wrecked the Polish railway system besides destroying most of 
the Polish air force before it could come into action. 

2. The German Offensive.—The German forces crossed the 
frontier shortly before 6 A.M. on Sept. 1, 1939; air attacks had 
begun an hour earlier. In the north, the invasion was carried out 
by Gen. (later Field Marshal) Fedor von Bock's army group, 
which comprised the 3rd army under Gen. (later Field Marshal) 
Georg von Küchler and the 4th army under Gen. (later Field 
Marshal) Günther von Kluge. The former thrust southward 
from its flanking position in East Prussia, while the latter pushed 
eastward across the Polish corridor to join it in enveloping the 
Poles’ right flank. The greater role was given to Gen. (later 
Field Marshal) Gerd von Rundstedt’s army group in the south. 
This was nearly twice as strong in infantry and more in armour. 
It comprised the 8th army under Gen. Johannes von Blaskowitz, 
the roth under Gen, (later Field Marshal) Walter von Reichenau 
and the r4th under Gen. (later Field Marshal) Siegmund List. 
Blaskowitz, on the left wing, was to push toward the great manu- 
facturing centre of Lodz and help to isolate the Polish forces in the 
Poznan salient, while covering Reichenau's flank. On the right 
wing, List was to push for Cracow and simultaneously turn the 
Poles’ Carpathian flank, using an armoured corps to drive through 
the mountain passes. The decisive stroke, however, was to be 
delivered by Reichenau, in the centre, and for that purpose he was 
given the bulk of the armoured forces. 

The success of the invasion was helped by the way the Polish 
leaders, despising the defensive, had devoted little effort to the 
construction of defenses, preferring to rely on counterattacks— 
which they believed their army, despite its lack of machines, could 
effectively execute. Thus, the mechanized invaders had little 
dificulty in finding and penetrating open avenues of advance, while 
most of the Polish counterattacks broke down under the com- 
bined effect of a repulse to their forward movement and a deep- 
ening German threat to their own rear. By Sept. 3, when 
Britain and France entered the war, Kluge's advance had cut the 
corridor and reached the lower Vistula, while Kiichler’s pressure 
from East Prussia toward the Narew was developing. What 
Was more important, Reichenau’s armoured forces had penetrated 
to the Warta and forced the crossings there. Meanwhile, List’s 
amy was converging from both flanks on Cracow, forcing Gen. 
Antoni Szylling’s army in that sector to abandon the city and fall 
back to the line of the Nida and the Dunajec. 
By Sept. 4 Reichenau's spearheads had reached and crossed the 
Pilica, so mi. beyond the frontier. Two days later his left wing 
Was well in the rear of Lodz, after capturing Tomaszow, and his 
tight wing had driven into Kielce. Thus, the Polish Gen. Juliusz 
ommel’s army, covering the Lodz sector, was outflanked, while 
Gen, Stanislaw Kutrzeba’s army was still far forward near Poz- 
nan and in danger of being isolated. The other German armies 
had all made progress in fulfilling their parts in the great envelop- 
Ing maneuver planned by Gen. Franz Halder, the chief of the 
general staff, and directed by Gen. (later Field Marshal) Walther 
i Brauchitsch, the commander in chief. The Polish armies were 
i itting up into unco-ordinated fractions, some of which were 
treating while others were delivering disjointed attacks on the 
Nearest German columns. 
^ Bs German advance might have traveled still faster but for 
fr ingering conventional tendency to check the mobile forces 
om driving far ahead of the infantry masses that were backing 
‘a up. But as newly gained experience showed that such a 
ay Was offset by the opponents’ confusion, a bolder course was 
d Sued. Exploiting an open gap between Lodz and the Pilica, 
€ of Reichenau's armoured corps raced through to the outskirts 

"Warsaw on Sept. 8; it had covered 140 mi. in the first week. 
Y the following day the light divisions on his right wing reached 
" Vistula farther south, between Warsaw and Sandomierz. 
it then turned northward. Meanwhile, near the Carpathians, 

S mobile forces had swept across the Dunajec, Biala, Wisloka 


ri 


WAR II 735 


and Wislok in turn, to the San on either flank of the famous 
fortress of Przemysl. In the north, Guderian's armoured corps 
(the spearhead of Küchler's army) had pushed across the Narew 
and was attacking the line of the Bug, in the rear of Warsaw. 
Thus, a wider pincer movement was strongly developing outside 
the inner pincers that were closing on the Polish forces in the 
bend of the Vistula west of Warsaw. 

On Sept. 10 Marshal Smigly-Rydz issued orders for a general 
retreat into southeastern Poland, where Gen. Kazimierz Sosnkow- 
ski was placed in charge, with the idea of organizing a defensive 
position on a relatively narrow front for prolonged resistance. 
But this was now a vain hope. While the big encirclement west 
of the Vistula was being tightened, the Germans were now pene- 
trating deeply into the area east of the Vistula. Moreover, they 
had turned both the line of the Bug in the north and the line of 
the San in the south, Guderian drove southward in a wide out- 
flanking thrust to Brzesc-nad-Bugiem (Brest-Litovsk). On the 
southern front Gen. (later Field Marshal) Paul von Kleist’s 
armoured corps reached Lwow (Lvov) on Sept. 12. There the 
Germans were checked by Sosnkowski, but they spread northward 
to meet Kiichler’s forces. Although the invading columns were 
feeling the strain of their deep advances and were running short of 
fuel, the Polish command system was so badly dislocated that it 
could not profit either by the Germans’ temporary slackening 
or by the stubbornness that many isolated bodies of Polish 
troops still showed. These scattered forces dissipated their en- 
ergy in random efforts while the Germans were completing the 
encirclement. 

3. The Russian Invasion.—On Sept. 17 the Soviet armies 
crossed Poland's eastern frontier. That blow in the back sealed 
the country's fate, for there were scarcely any troops there to op- 
pose this second invasion. Next day the Polish government and 
high command crossed the Rumanian frontier, the commander in 
chief sending back a message to tell his troops to fight on. Per- 
haps it was as well that it did not reach most of them, but many 
gallantly fulfilled its intention in the days that followed, although 
their resistance collapsed bit by bit. The garrison of Warsaw held 
out until Sept. 27, despite heavy bombardment from the air and 
the ground; the last considerable Polish fragment did not sur- 
render until Oct. 5, and guerrilla resistance continued into the 
winter, About 80,000 escaped over neutral frontiers. The Ger- 
man and Russian forces had met and greeted each other, as part- 
ners, on a line running south from East Prussia past the Narew- 
Bug line and Przemysl to the Carpathians, That partnership was 
sealed, but not cemented, by the mutual partition of Poland. 


B. Tue Russo-FinnisH WINTER WAR 


Following the partition of Poland, the Soviet government made 
haste to underwrite its forward security policy by re-establishing 
strategic control of the U.S.S.R.’s former buffer territories on the 
Baltic. By Oct. 10, 1939, Estonia, Latvia and Lithuania were 
induced to allow Soviet forces to garrison key points on their soil. 
On Oct. 14 similar demands were presented to Finland. Con- 
sidered from the viewpoint of strategic safeguards—against Hit- 
ler's possible use of Finnish territory as a springboard for attack 
on the U.S.S.R.—they were moderate, and the small cessions of 
territory required of Finland were to be compensated by the 
U.S.S.R.s giving up strips elsewhere. But national sentiment 
made it hard for the Finns to agree to a settlement on these lines. 
When they continued to argue the points, the Soviet forces in- 
vaded their country on Nov. 30. 

1. Early Finnish Successes.—The original advance ended in 
a check that astonished the world. A direct push from Leningrad 
up the Karelian isthmus came to à halt in the forward layers of 
the Mannerheim line. 

An advance near Lake Ladoga did not progress. At the other end 
of the front the Russians cut off the small port of Petsamo on the 
Arctic ocean, as a means of blocking the entry of help to Finland 
by that route. Two more immediately menacing thrusts were 
delivered across the waist of Finland. The more northerly thrust 
penetrated past Salla to Kemijárvi, halfway to the Gulf of 
Bothnia, before it was driven back by the counterattack of a 
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Finnish division which had been switched up by rail from the 
south, The southerly thrust, past Suomussalmi, was interrupted 
in turn by a counterstroke, early in Jan. 1940. Circling round 
the invaders’ flanks, the Finns blocked their line of supply and 
retreat, waited until their troops were exhausted by cold and hun- 
ger, then attacked and broke them up. ; 

Sympathy with Finland as a fresh victim of aggression had 
rapidly developed into enthusiasm at the apparent success of the 
weak in repulsing the strong. This impression had far-reaching 
repercussions, It prompted the French and British governments 
to consider the dispatch of an expeditionary force to this new 
theatre of war with the object not only of aiding Finland but also 
of securing the Swedish iron mines at Gällivare from which Ger- 
many drew supplies, while establishing themselves in a position 
that threatened Germany's Baltic flank. Partly because of the 
objections raised by Norway and Sweden, this project did not ma- 
terialize before Finland collapsed. France and Britain were thus 
spared entanglement in war with the U.S.S.R. as well as with 
Germany at a time when their own powers of defense were peril- 
ously weak. But the obvious threat of an Allied move into Scan- 
dinavia precipitated Hitler’s decision to forestall it by occupying 
Norway. Another effect of Finland’s early successes was that it 
“reinforced the tendency in western quarters to underrate the Soviet 
military strength. The general view was epitomized in Winston 
Churchill’s broadcast assertion of Jan. 20, 1940, that Finland 
“had exposed, for the world to see, the military incapacity of the 
Red army.” His misjudgment was to some extent shared by Hit- 
ler—with momentous consequences the following year. 

More dispassionate examination of the campaign, however, pro- 
vided better reasons for the ineffectiveness of the original ad- 
vance, There was no sign of proper preparation to mount a power- 
ful: offensive, furnished with large stocks of munitions and 
equipment, There were clear signs that the Soviet authorities 
had been misled by their sources of information about the situ- 
ation in Finland, and that, instead of reckoning on serious re- 
sistance, they imagined that they might have to do no more than 
back up a rising of the Finnish people against an unpopular gov- 
ernment. The country cramped an invader at every turn, being 
full of natural obstacles that narrowed the avenues of approach 
and helped the defense. Between Lake Ladoga and the Arctic 
ocean the frontier appeared very wide on the map but in reality 
was a tangle of lakes and forests, ideal for laying traps as well 
as for stubborn resistance. Moreover, on the Soviet side of the 
frontier the rail communications consisted of the solitary line 
from Leningrad to Murmansk, which in its 800-mi. stretch had 
only one branch leading to the Finnish frontier. This limitation 
was reflected in the fact that the “waistline” thrusts which 
sounded so formidable in the highly coloured reports from Fin- 
land were made with only one division apiece, while only two 
were employed in the outflanking maneuver north of Ladoga. 

2. Mannerheim Line Crushed.—Much the best approach to 
Finland was through the Karelian isthmus, but this was blocked 
by the Mannerheim line, while the Finns’ six active divisions were 
concentrated there at the outset. The Russian thrusts farther 
north, though they fared badly, served the purpose of drawing 
part of the Finnish reserves thither while thorough preparations 
were being made, and 14 divisions brought up, for a serious attack 
on the Mannerheim line. This was launched on Feb. 1, under 
the direction of Gen. Kiril A. Meretskov. Its weight was con- 
centrated on a 10-mi. sector near Summa, which was pounded by 
a tremendous artillery bombardment. As the fortifications were 
pulverized, tanks and sledge-carried infantry advanced to occupy 
the ground, while the Soviet air force broke up attempted counter- 
moves. After little more than a fortnight of this methodical 
process a breach was made through the whole depth of the Man- 
nerheim line. The attackers then wheeled outward to corner the 
Finnish forces on either flank, before pushing on to Viipuri (Vy- 
borg). A wider flanking operation was carried out across the 
frozen Gulf of Finland by troops who advanced from the ice- 

bound island of Hogland and landed well in the rear of Viipuri. 
Although an obstinate defense was still maintained for several 
weeks in front of Viipuri, Finland’s limited forces had been worn 
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down in the effort to hold the Karelian isthmus. Once à 
sage was forced, and their communications menaced eventul 
collapse was certain. Capitulation was the only way i which 
could be averted, since the proffered Anglo-French expeditions 
force had not arrived, though almost ready to sail, D 
On March 6, 1940, the Finnish government sent a delegation 
to negotiate peace. Beyond the earlier Soviet conditions, Finland 
was now asked to cede areas in the communes of Salla an 
Kunsamo, and also the Finnish part of the Fisher peninsula, The 
were also asked to build a railroad from Kemijarvi to the frontier 
(which was not yet established). On March 13 it was announced 
that the Soviet terms had been accepted. (B. H. L, H) 


C. GERMAN CAMPAIGNS IN DENMARK AND NORWAY 


The German conquest of Norway and Denmark was the first of 
Hitler’s aggressions which were not long premeditated. Rely. 
tantly, he was induced to embark upon it. The chief instigator 
probably was the commander in chief of the navy, Grand Adm, 
Erich Raeder, who first broached the problem to Hitler on Oct, 10, 
1939, Various intelligence reports indicated British designs on 
Norway and Raeder held that enemy control of that country ws 
synonymous with the loss of the war. Sweden would fall com 
pletely under enemy influence; the supply of Swedish ore, m 
which the German war economy was to dependent, would be at 
off. The danger appeared aggravated by the Russo-Finnish war, 
the British might get a foothold in Norway as a result of giving 
aid to Finland. Vidkun Quisling visited Germany and conferred 
with Raeder on Dec. 11, 1939. He advised Raeder that there ws 
imminent danger of Britain’s gaining a foothold in Norway and 
expressed the view that the National party, which he represented, 
desired to anticipate any possible British step in this direction by 
placing the necessary bases at the disposal of the German armed 
forces. The next day Raeder obtained Hitler's approval of the 
proposal that the armed forces high command be permitted to 
make plans with Quisling for preparing and executing the occu 
pation either by friendly methods, i.e., the German Wehrmacht 
called in by Norway, or force. : 

Admiral Raeder envisaged certain military advantages accruing 
to Germany as a result of gaining Norwegian bases but he wes 
quite aware that the occupation would be accompanied with d 
tremely great risk for the navy in view of the heavy superiority 
of British sea power. Consequently he continued to hold that 
maintenance of Norway’s neutrality was the best solution er 
der no circumstances must Norway fall into British hands. Hi | 
was in agreement with this view. But in early 1940 SES d 
even overt acts appeared to force his hand. On Feb. 16 the B i 
destroyer “Cossack,” on orders from the admiralty, puse y 
Jøssing fjord and forced the German tanker “Altmark,” whio bot 
taken refuge in Norwegian territorial waters, to hand over ? ; 
300 prisoners. Since the Norwegian torpedo boats present on 5 
occasion did not intervene, the Germans concluded that pe m 
territorial waters would henceforth not afford sure protec 
German shipping and that Norway probably would not rd 
further overt acts on the part of the British, and they 
this might also apply in the event of a German occupa?" ike 
British attack on the “Altmark” infuriated Hitler and it ® ir. 
that he then made the decision to execute the planned un? 

On Feb. 21 Hitler appointed Gen. Nikolaus von Fal he 0 
of the planning and operations staff for Weserübung, bur 
name for the operation, and the future commander n chiet 9. y 


army of occupation in Norway. On March 1 Hitler E dit 
top secret directive for implementing Weserübung, wssk o 


of execution was set. Finland’s capitulation to the í 5 
March 13 temporarily eased the situation but not for TP ju! 
telligence reports gave the Germans definite reason to De gi? 
the western powers were contemplating action against wish fort 
and incidents of German shipping being molested by Br Mard i 
in Norwegian territorial waters multiplied. Yet 0^ f a pil? 
Raeder advised Hitler that in his opinion “the danger 2 ter OF 
landing in Norway is no longer acute" but "sooner or la eratio! 
many will be faced with the necessity of carrying out a 

Weserübung. Therefore it is advisable to do so 25 50? 


aso 
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sible, by April 15 at the latest, since after that date the nights 
are too short; there will be a new moon on April 7." Hitler agreed 
to the operation on X-day, around the period of the new moon. On 
April 2 D-day was ordered for April 9 with the time for landing at 
1S AM. 
es the Germans later captured the French archives, they 
found evidence of how narrowly they had forestalled the Allies in 
the race for Norway. These documents showed that: (1) the Al- 
lied supreme council in Paris on Feb. 5 had determined to prepare 
French-British forces in Great Britain for transport to Norway; 
(2) on Feb. 6 the British foreign minister had informed the Nor- 
wegian minister in London that Great Britain wished to have cer- 
tain bases on the Norwegian coast “in order to interrupt the Ger- 
man ore transport from Narvik”; (3) the Allied plans had 
projected aid to Finland, seizure of the Swedish iron-ore mines at 
Gillivare and occupation of the northern ports. Even though 
peace had meanwhile been concluded between the U.S.S.R. and 
Finland, the final decision to undertake Operation “Scandinavia” 
was made on March 28; the departure date of the first transports 
wasset for April 5. At the last minute the sailing of the transports 
was postponed to April 8. Therewith the Allies had lost the “race 
for Norway.” German naval forces were then under way for all 
those places which the Allies had selected for their landings. 
1. German Invasion.— The landing places for the blitz occu- 
pation and the forces assigned to each were as follows: Narvik, 
battleships “Scharnhorst,” “Gneisenau” and ten destroyers, the lat- 
ter with 2,000 landing troops; Trondheim, cruiser “Hipper” and 
four destroyers with 1,700 landing troops; Bergen, cruisers 
“Köln,” “Königsberg,” “Bremse,” two torpedo boats and torpedo 
motorboat flotilla I with 1,900 landing troops; Kristiansand and 
Arendal, cruiser “Karlsruhe,” three torpedo boats and torpedo 
motorboat flotilla II with 1,100 landing troops; Oslo, cruisers 
“Blücher,” “Lützow,” “Emden”? and three torpedo boats with 
2,000 landing troops; Egersund, four mine sweepers with 150 land- 
ing troops. Since the loading capacity of the warships was very 
limited, the heavy weapons, equipment and ammunition had to be 
loaded in transports scheduled to arrive simultaneously at the ports 
of destination, They had to be sailed ahead of the warships be- 
cause of their slower speed. Stavanger was occupied solely by 
airborne troops on the morning of April 9. The German air force 
assisted in the capture of Oslo, Kristiansand and Bergen with para- 
chute and air-borne troops. The invasion of Denmark proceeded 
apace with Norway; the former had to be occupied to safeguard 
the lines of supply by sea and by air and to provide air bases for 
the operations to the north, Denmark fell with little resistance 
being offered; the country was hardly defensible against a power- 
ful attack with modern weapons. 
The navy had to carry the fight to capture the Norwegian ports 
with strong assistance from the air force. At 9:48 A.M., and again 
at 2:25 p.w., April 7, the combined Narvik-Trondheim task forces 
Were sighted and reported by British air reconnaissance. The 
Royal Air Force (R.A.F.) made an unsuccessful attack on the Ger- 
man force before the weather closed in. The British high com- 
mand recognized that a German naval operation to the northward 
Was in progress, and certain important decisions were made. Brit- 
ain’s own landing operation was abandoned, the troops then on 
4 qt were disembarked and all measures were geared to the in- 
*rception of the German force. On the evening of April 7 the 
titish home fleet under Adm. Sir Charles Forbes put to sea. At 
320 a.m., April 8, the first action between German and British 
Maval forces took place north of the Bergen-Shetland Islands line. 
it € British destroyer “Glowworm,” which had lost contact with 
5 force in heavy weather, ran into the destroyer “Bernd Von 
20 and the cruiser “Hipper” and was sunk by gunfire. At 
2:20 p.m. the former Polish submarine “Orzel” sank the transport 
un De Janeiro" loaded with troops for Bergen. It was a dis- 
E tous blow, for the landing of the survivors and the dead in Ger- 
àn army uniform necessarily revealed the German intentions and 
tia to the Norwegians. Upon arrival off Vest fjord, the 
th arvik destroyers were detached, and, by a lucky circumstance, 
e found the approach to Narvik unguarded by the British. 
Wever, the Norwegian armoured coastal ships “Eidsvold” and 
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*Norge" engaged them at short range until both were sunk by 
torpedo fire. The commander of the landing troops, Maj. Gen. 
Eduard Dietl, took over the town without resistance from the 
Norwegian Col. Konrad Sundlo, one of Quisling's friends. The 
Bergen group was fired on by coastal batteries; the “Königsberg” 
took three hits and the “Bremse” one. The debarkation of troops 
was accomplished without interference. British planes attacked 
the “Königsberg” at Bergen on April 10 and scored two direct hits; 
the ship burned out and capsized. Trondheim, Kristiansand, Aren- 
dal and Egersund were occupied with little or no resistance. At 
Oslo, however, the navy was stopped. In attempting to pass the 
strongly fortified narrows leading to Oslo, the van ship, the heavy 
cruiser “Blücher,” was only from 500 to 600 yd. away when the 
coastal batteries opened fire. Within a few moments the ship took 
two 11-in. hits, at least twenty 5.9-in. hits and finally two torpedoes 
from a shore torpedo battery. Fires within the ship touched off a 
magazine explosion; it capsized and sank. The “Liitzow,” steam- 
ing astern of the “Bliicher,” also received three hits, but the fight- 
ing effectiveness of the ship was not seriously impaired. The at- 
tempt to force the narrows was then abandoned; the troops were 
landed outside, and the capitulation of the fortifications was ac- 
complished the same day by a combined land, sea and air attack. 
Meanwhile, Oslo itself had been taken by the air force; Fornebu 
airfield had been seized by parachute troops during the morning; 
at noon six companies of air-borne troops landed there and occu- 
pied important points of the city. The political situation was con- 
fused; Quisling did not succeed in getting Norwegian support to 
form a new government, while the king and the government leaders 
fled to the north with a view to rallying resistance. Meanwhile, 
the German air force had been busy operating against the British 
naval forces off the Norwegian west coast. Though the damage 
inflicted did not come up to German expectations and was in fact 
much below the claims made by the attacking planes, nevertheless 
the deterrent effect on British operations was great. Actually, the 
German planes sank only one ship, the destroyer “Gurkha,” scored 
one hit on the battleship Rodney," and near misses inflicted light 
damage to the cruisers “Southampton” and “Glasgow.” 

In faraway Narvik, beyond the effective reach of the German air 
force, the British navy reacted speedily. During the early morning 
of April 10 the Germans were taken completely by surprise when 
the shells and torpedoes of five British destroyers suddenly rocked 
the harbour. A mutually damaging action was fought, but in the 
balance the loss was definitely German. What was left of the 
German naval force at Narvik was finished off on April 13, when 
the British struck again with the battleship “Warspite” and nine 
destroyers. The loss of ten destroyers was a staggering blow to 
Germany, but the addition of more than 2,000 men from their 
crews was a welcome accretion to General Dietl's defenses. 

2. Allied Landings in Norway.—Speed was particularly im- 
portant for the Allied counterattack to retake at least central and 
northern Norway before the Germans could reinforce and consoli- 
date their positions. The transports and troops for their own land- 
ing operations were readily available, but it was not until April 12 
that the first convoy sailed from the Clyde. It was decided to re- 
take Trondheim and Narvik, but, since their troops were equipped 
for only an unopposed landing, a direct attack could not be con- 
sidered. It was decided to capture Trondheim by a pincer attack 
commanded by Lieut. Gen. H. R. S. Massy; north arm from 
Namsos with about 6,000 men under Maj. Gen. Sir Adrian Carton 
de Wiart; south arm from Andalsnes with about 6,000 men under 
Maj. Gen. Sir Bernard Paget. The prospects looked good, since 
the Germans had landed only 1,700 troops at Trondheim. The 
Germain air force had not been able to prévent the Allied landings, 
but it did hit hard and continuously in the subsequent operations, 
Carton de Wiart's forces moved south slowly, plagued by deep 
snow, small enemy detachments and especially by enemy air at- 
tacks, to Steinkjer and then were forced to retreat. Carton de 
Wiart suggested evacuation, and this was done shortly thereafter. 
Paget's forces reached Dombás in Gudbrandsdal on April 19, but, 
instead of being able to wheel north on Trondheim, they had to 
face the German vanguard pushing north from Oslo, while being 
threatened in the rear by the Trondheim occupation force. If the 
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Luftwaffe could have been checked, the Allies might have held on, 
but their own air support was lacking. Evacuation was directed, 
and in the first days of May the last Allied troops in the Trondheim 
area were re-embarked. At this time Allied troops were landed at 
Mosjøen, Mo and Body in order to block the movement of German 
troops to the relief of Narvik. However, these forces slowed Gen- 
eral Feuerstein less than did the difficult mountainous terrain. On 
May 11 and 18 he took Mosjøen and Mo, respectively; the British 
withdrew to their principal base at Bodg, where they held on until 
the end of the month. 

3. Narvik Episode.—To recapture Narvik, the British landed 
at Harstad and Salangen on Vágs fjord. The operation began on 
April 14, and the Allied forces were built up until they finally 
numbered about 24,000. When the attempt to capture Trond- 
heim was abandoned, it was decided to hold fast at Narvik, where 
British sea power was in firm control of the line of supply and 
where the Germans were cut off from support. Progress had been 
slow, for General Dietl with his 2,000 mountain troops plus more 
than 2,000 sailors skilfully fought a defensive action. On May 24 
the Allies decided to liquidate the whole Norwegian undertaking; 
the Germans had meanwhile driven deep into France, and it ap- 
peared advisable to draw in their scattered forces. However, the 
plans for a concentric attack on Narvik were so far advanced that 
it appeared desirable to capture that port prior to the evacuation. 
By the evening of May 28 the Allies had uncontested control; Gen- 
eral Diet] withdrew into the mountains east of Narvik. The Allies 
pressed in pursuit and enveloped the flanks; the situation was be- 
coming more difficult for the Germans from day to day. In the 
first week of June, however, the Allies began their evacuation. On 
June 8 Dietl reported to the German high command that Narvik 
had again been occupied by his own so recently hard-pressed 
troops. The next day the Norwegian forces also ceased hostilities; 
the king and government left Norway for England. On June 8 the 
Germans scored a naval victory over the British naval forces off 
northern Norway. The battleships “Scharnhorst” and “Gnei- 
senau” had been sent north in an attempt to relieve the situation 
at Narvik. The Germans took a final thrust at the withdrawing 
foe, sinking the aircraft carrier “Glorious,” the auxiliary cruiser 
“Orama” and the tanker “Oil Pioneer," while “Scharnhorst” took 
a torpedo hit from a destroyer, 

4. Evaluation.—The surprise attack on Norway was the first 
great combined operation of army, navy and air force. Norway, 
however, should have been a more difficult operation for the Ger- 
mans. No order for mobilization was given until the fateful night 
of April 8-9, despite the warnings from the Norwegian minister 
in Berlin and urgings from the chief of the general staff. The Ger- 
man navy never recovered from the heavy sacrifices made in the 
landing operations. It had numerous other losses, but the loss of 
the ten Narvik destroyers alone represented exactly half of the 
German strength in this type. 

The Franco-British counterblow was ill-starred from the begin- 
ning because it was undertaken with inadequate forces and under- 
estimation of the German potentialities. The counterattack had 
prospects of success only if the line of supply from Germany to 
Norway had been promptly and effectively cut. This was not 
done. Allied submarines pinpricked the main line of supply on the 
waters from Germany to Oslo, but only large means could avail in 
this situation; i.e., the extension of British naval supremacy into 
the Skagerrak and Kattegat. The German air force would have 
exacted a price, and the British high command must have con- 
sidered the probable price too high. This represented a new de- 
velopment in sea power; with the advent of air power, conditions 
had developed which made it possible to overcome enemy naval 
superiority in limited waters without a fleet of equal strength. 

Had Germany bided its time and allowed the Allies to move 
into Norway first, it would have been saved the stigma of an at- 
tack on a neutral nation. To defend their positions in Norway 

would have cost the Allies dearly; the Germans would have had 
control of the long arm of the lever since they could have taken 
immediate counteraction via Denmark and southern Sweden. In 
view of German air superiority it would have been extremely dif- 
ficult for the Allies to supply their forces in Norway. Moreover, 
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had the Allies gone into Norway on their own initiative iy 
have been a matter of national prestige to hold their grou ul 


and more and more blood and treasure would have dn ims 


(R. E.R) 
D. THE WESTERN FRONT, First PHASE 


1. The “Phony War.”—When the Germans invaded Poland 
on Sept. 1, 1939, they left only 23 divisions in the west, The 
French mobilized nearly five times as many divisions, The Ge. 
man generals themselves felt that their western front was ange. 
ously underinsured, but they could see no way of increasing the 
insurance without forfeiting their chance of a quick victory oye 
Poland. Their anxiety proved excessive. The French had hardly 
dented the foremost layers of the defense before the Germans had 
overrun Poland and returned in force to the west. The French 
advance was confined to the 100-mi. stretch of the commm 
Franco-German frontier between the Rhine and the Luxemboug 
border, and any pressure was limited to narrow sectors of this 
stretch. At the end of the month, following the collapse of 
Poland, the French command decided to withdraw its division 
to the shelter of its own Maginot line. Then stagnation settled 
on the western front for the next seven months. 

The German command felt that the French had never seriously 
tried to attack and had thereby let slip a great opportunity, Th 
first assumption was true; the second more doubtful. The Frenth 
army was a ponderous machine, with a tactical doctrine to match 
and thus had little capacity for rapid action, Even if the Frent 
army had been fitted for maneuver, room for maneuver wi 
lacking as long as Belgium remained neutral. On Sept. 1 Gen, 
Maurice Gamelin, the French commander in chief, addressed t 
memorandum to his government which argued that the only way 
of success would lie in "extending our front of attack" from tht 
Moselle to Maastricht, for an advance through Belgium a 
Dutch territory to the lower Rhine. If Belgium and the Nether- 
lands would not agree to this, and the French government was D 
willing to override their neutrality, the prospect was dim. As 
this wider alternative was ruled out, Gamelin did not see any po! 
in courting heavy loss and wearing down the French army’s mor 
by pressing the attack on the Rhine-Moselle sector. = 

While Germany clearly benefited from the neutrality of Belin 
and the Netherlands at this stage of the war, it was doul 
whether the alternative that Gamelin desired would have made any 
important difference to the fate of Poland. For the mobili 
of the French army was not completed until Sept. 20, a 
leading British army corps arrived at the front only in the 
week of October, whereas most of Poland was overrun Ae 
third week of September. But the prospects of subsequen' 
sistance to a German offensive in the west might have lt 
greater if the French armies had been permitted to advo 
Belgium in September. The situation was radically change M 
the collapse of Poland. The scales of forces in the west 
tilted heavily to the German side, and the primary problem i di 
French was to assure their own defense. In these ue 
cumstances, however, they still favoured the idea of an a 
into Belgium, even if it could be carried out only after A it 
invasion of Belgium. That was a more questionable ee 
Their own army was not well fitted to execute such f 


$ w 
maneuver and establish itself firmly on a fresh line at short 


tice. defers? 
The widespread view that the French leaders were too fall 
minded is a fallacy. During the months that followed the coil 
Poland, Gamelin showed a hankering for the offensive aM evel 
various provocative moves to threaten Germany's EC um 
though he had to admit that the means were lacking: uid 
to do something, however unpromising the chances, Yos ly 
by political criticism of Gamelin’s “caution,” particular Li 
Paul Reynaud, whose cry for bold and early action bee 
growing political influence, as usually happens in a um 
war. The pressure of such tendencies could 


left, the French 7th army and the British, sbo 
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across the frontier and occupy a position along the Scheldt (Escaut) 
river as far as Ghent, there linking up with the Belgian army, 
which was expected to fall back on the line Antwerp-Ghent. 
This was extended by November into plan D, which embraced a 
fomi. advance to the line of the Dyle, east of Brussels, and a 
general wheel forward of the French left centre to correspond. 
In March a third development in the plan gave it a still more 
venturesome turn, The French 7th army was to dash up the Bel- 
gian coast past Antwerp into the Netherlands, so that it could not 
only buttress the joint between the Belgian and Dutch armies, but 
strike at the flank of the Germans advancing into Belgium. 

The plan and the distribution of forces expressed the twin 
convictions of the French high command. One was that the 
Germans would maké their main effort in the plain of Belgium, 
north of Namur, as in 1914. The other was that no serious stroke 
could be delivered south of Namur, through the Ardennes, be- 
cause of the difficulties presented by that hilly and wooded belt 
of country. This proved a fatal delusion. Yet if the German 
offensive had been launched when Hitler intended, in November, 
Gamelin’s plan might well have succeeded in checking it on the 
Dyle, while at the worst a decisive defeat of the French would 
have been unlikely. But Hitler’s desire was repeatedly post- 
poned by the weather, coupled with the hesitation of his generals, 
And when at last the German offensive was delivered, six months 
late, its plan had been so changed as to profit decisively from the 
nature of the French plan. 

The centre of gravity was shifted from Gen. Fedor von Bock’s 
amy group B on the right, facing the main plain of Belgium, to 
Gen, Gerd von Rundstedt’s army group A, facing the wooded hill 
belt of Belgian Luxembourg. The change was suggested by Gen. 
(later Field Marshal) Erich von Manstein, Rundstedt’s chief of 
staff, who argued that the tank forces could be effectively used 
in the Ardennes, contrary to orthodox ideas, and that the risk 
of a check would be less than if they met the main mass of the 
Allied forces head-on in the centre of Belgium. Manstein’s pro- 
posal was regarded as too hazardous by the heads of the German 
amy; but its boldness appealed to Hitler, who, in March, se- 
cured its adoption. The French advance into Belgium now played 
into the hands of the Germans in the same way that the French 
advance of 1914 into Lorraine and the Ardennes had done. It 
was, however, the employment of fast-moving armoured vehicles, 
instead of foot-marching infantry masses, that made the vital dif- 
ference to the result in 1940 compared with 1914. 

The period that popular opinion christened the “phony war" 
Was far from being such in reality. It was a period when the Allies 
Were projecting offensive schemes which they lacked the power 
to execute, and when Hitler was repeatedly mounting an offensive, 
only to be compelled to defer it, contrary to his desire, but to 
ls advantage. 

2. German Conquest of the Low Countries and France.— 
Following the dramatic success of his April coup in Norway, Hitler 
*came more eager to attempt the deferred stroke in the west. 
But it was not until May 7, 1940, that the first warning order since 
January was actually issued. On May 8 Hitler was “very agitated” 
Y reports that the Dutch were accelerating their precautions and 
Tight allow the British to reinforce them. The invasion was 
Aunched in the early hours of May 1o. Under the remodelled 
da Bock's army group B comprised two armies instead of the 
M three, The 18th army, under Gen. Georg von Küchler, 
3 aded the Netherlands with the aid of an armoured division 
nd air-borne forces, while the 6th army (Gen. Walter von 
qe chenau) advanced along the main avenue into Belgium, with 

aid of an armoured corps. These two German armies had to 
el with the Dutch and Belgian armies, the British expeditionary 
E (now grown to 13 divisions, of which 9 were available there) 
5 two of the best-equipped French armies. Lacking superiority 
ie there, the Germans depended on surprise and superior 
midd Rundstedt’s army group A covered the stretch between the 
ivi le Meuse (Maas) and the Moselle. It advanced with 46 

‘sions, of which 7 were armoured, while a further 27 divisions 
he general reserve backed it up. Once it had brushed aside 
© screen of Belgian troops in the Ardennes it had only to deal 
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with two French armies consisting of 12 infantry divisions—half 
of them low-grade—and 4 horsed cavalry divisions. Against this 
weak hinge of the Allied wheel forward into Belgium were massed 
nearly two-thirds of Germany's forces in the west and nearly three- 
quarters of its armoured punch. Along the Franco-German 
frontier, between the Moselle and Switzerland, stood Gen. (later 
Field Marshal) Wilhelm von Leeb's army group C, comprising two 
armies. Its task was merely to threaten an attack on the Maginot 
line and thus pin down the excessively large proportion of the 
French forces that were arrayed there. For 41 divisions were 
posted in and behind that well-fortified sector, compared with 
39 on the longer sector between the Maginot line and the channel 
coast, while the larger part of the French general reserve was 
also on this flank. The responsibility for those fatal dispositions 
lay more directly with Gen. Alphonse Joseph Georges, the com- 
mander in chief of the armies on the northeast front, than with 
Gamelin. For the moment that danger was obscured by the 
dramatic opening of the campaign in the Low Countries. 

Conquest of the Netherlands.—The Dutch army comprised 
ten divisions and the equivalent of a further ten in smaller forma- 
tions. It should thus on paper have had a very good chance of 
withstanding the German invasion, since its front was covered by 
successive rivers, while the attacking army comprised only seven 
divisions, apart from the air-borne forces. But the Dutch had a 
wide front, very sensitive and densely crowded rear, poor equip- 
ment in modern weapons and no experience of modern war. Apart 
from air superiority, the German offensive depended for its suc- 
cess primarily on the air-borne forces under Gen. Kurt Student. 
Contrary to popular imagination after the event, these forces 
were on a small scale. Four parachute battalions were used, to- 
gether with a regiment of air-transported infantry, to seize the 
bridges at Moerdyk, Dordrecht and Rotterdam, on the main road 
artery from the south into the heart of the Netherlands, with the 
aim of opening the way for the mobile ground forces. One para- 
chute battalion, followed by two air-transported regiments, de- 
scended on the airfields around The Hague with the aim of cap- 
turing the main government buildings. The attack on the capital 
did not succeed, though it caused a lot of confusion and thus 
aided the invader's purpose. But the bridges were captured with 
very slight loss, and the defense was too disorganized to dis- 
lodge the troops who had dropped out of the sky before they were 
reinforced by forces arriving overland. 

While the invasion could hardly have triumphed without this 
capture of the back door, the air-borne coup would have mattered 
little if the Dutch front had not broken down at a specially vul- 
nerable spot. 

Gen. Hendrik Gerard Winkelman, the Dutch commander in 
chief, was mainly concerned to cover the direct approach into the 
heart of the Netherlands. Out of his four army corps, two were 
massed on the Geld valley position, between the Meuse (Maas) 
and the Zuider Zee, while another was in reserve behind them. 
The remaining corps had held the Peel line south of the Maas; 
but, just before the invasion came, the Dutch command came to 
the conclusion that it would be safer to concentrate on holding the 
central part of the Netherlands, covered by the great rivers. So 
the army corps in the south was withdrawn, leaving the Peel line 
to be held by a screen composed of lower-grade troops who lacked 
anti-tank and anti-aircraft guns. Nothing could have been better 
designed to suit the German aim of bringing quick reinforcement 
to the air-borne troops near Rotterdam. 

On May 1o the Germans penetrated the Peel line. The next 
day the defenders retreated due west past Tilburg toward Breda, 
thus leaving a clear road by which the solitary German armoured 
division could drive northwestward to the Moerdyk bridge. That 
same afternoon the leading mobile troops of Gen. Henri Giraud’s 
French 7th army reached Tilburg, after a remarkable 140-mi. dash 
from the French frontier. Disconcerted by the Dutch retreat 
and German air attack, they fell back on Breda. By May 12 they 
had been reinforced but made no serious attempt to advance over 
the farther 10-mi. strip to the Maas and bar the German armoured 
division’s passage to Moerdyk. This reached the outskirts of 
Rotterdam soon after midday. Meanwhile, the main German 
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forces had spent two days in closing up to the Geld valley line. 
On May 12 they made a narrow breach in it. Lacking reserves 
on the spot for effective counterattack, the Dutch command de- 
cided to abandon this line and fall back on the "fortress of Hol- 
land" line, just in front of Amsterdam and Utrecht. Its defense 
was never tested; for by the time the Germans closed up to it, 
late on May 14, the campaign had been brought to an end. 

The Germans had made no progress at Rotterdam on May 13, 
and their situation there might have again become precarious 
since it formed a narrow wedge thrust far forward between the 
Dutch and French forces. But it was difficult for the Dutch to 
see the situation in such a light. They were more conscious that 
most of their country had been swiftly overrun and that the roar 
of German aircraft filled their ears. The queen and the govern- 
ment sailed for England on May 13, leaving the country in charge 
of General Winkelman. By the next afternoon he had decided to 
surrender. That decision was produced not only by the blackness 
of the outlook but by the threat of bombing the cities of Rotter- 
dam and Utrecht if resistance continued. Such action was in ac- 
cord with the old laws of warfare governing the bombardment of 
besieged places, since both cities were now in the fighting zone. 
But its technical legality did not diminish its inhumanity as a 
means of moral pressure. Rotterdam was actually bombed, 
through a fault in signal communications, after the Dutch had 
yielded to the threat. The horror it produced was shown in the 
way the statement that this bombing, by a mere 3o planes, had 
killed 30,000 people was credited, and continued to be believed 
long after bombings of ten times such a scale had been found to 
kill only a fraction of the number. 

Conquest of Belgium, First Phase.—The direct invasion of 
Belgium was made with stronger forces than were used against 
the Netherlands, but with only a handful of air-borne troops. 
Reichenau's 6th army deployed four army corps abreast on the 
3o-mi, Roermond-Aachen front and also included Gen. Erich 
Hoeppner's armoured corps. The air-borne troops consisted of 
a mere 500. To compensate for the shortage, dummy parachutists 
were dropped over a wide area, thus accounting for the reports 
that "thousands of parachutists" were descending on the country. 
At the start of the invasion of the west, the main weight of the 
German air force, of the dive bombers in particular, was concen- 
trated on the gateway into Belgium, before being switched south 
to help in the passage of the upper Meuse around Sedan. That 
concentration of air bombardment was the invaders’ biggest 
asset in gaining an ascendancy over the Belgian defense. The 
tiny element of air-borne troops, however, counted for almost as 
much. For it was they who secured the keys to the gate. 

The most delicate point of the Belgian forward position lay 
north of Liège, where the Maastricht "appendix" of Dutch terri- 
tory protruded between the Belgian and German frontiers, form- 
ing an indefensible strip that could mask an approach to the 
Albert canal, which there formed the Belgian frontier line. The 
invaders’ chances turned on gaining the bridges at that point be- 
fore they could be blown up, and preventing the guns of Eben 
Emael, Belgium's most modern fort, from dominating them subse- 
quently. Early on May ro, before it was light, a platoon in gliders 
landed at the back of each bridge and captured each intact. Other 
gliders landed on the top of Eben Emael and dropped explosives 
into the guns and the exits unobserved by the garrison inside— 
which was thus helplessly imprisoned in its now useless fort. By 
the morning of May 11 sufficient German troops had accumulated 
beyond the canal to burst through the Belgian line. The leading 
armoured division now drove through to the west, while part of 
the infantry wheeled south and entered Liége from the rear. 
That evening the Belgian command (King Leopold III, com- 
mander in chief; Gen. F. F. O. Michiels, chief of staff) ordered 
a general withdrawal to the Antwerp-Namur (or Dyle) line, where 
the leading Allied divisions had just arrived—the French Ist 
army (under Gen. Georges Blanchard) occupying the sector 
from. Namur to Wavre, the British (under Viscount Gort) oc- 
cupying the sector from Wavre to Louvain, while the Belgians 

wheeled back to hold the sector from Louvain to Antwerp. 
In view of the imminent collapse of the Belgians’ forward posi- 
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tion, the French advance to the Dyle line had been accel 
on May 11, and from there Gen. René Prioux’s cavalry co erated 
two light mechanized divisions) pushed on eastward to ls u 
Germans. It was too late to check the break-through on the ie 
canal, but it helped to cover the Belgians’ retreat from Li 
Falling back by stages, Prioux checked a series of German tank 
thrusts on May 12-13. During the second night his Corps vi 
drew to an anti-tank obstacle a few miles in front of the p 
position. On May 14 the Germans made a powerful mn 
break through in the direction of Gembloux, and a big tank batte 
developed. Although Prioux prevented a complete break-thro 
his corps was so badly mauled by the afternoon that it had tobe 
withdrawn to reorganize behind the main position, which was my 
solidly occupied by the rest of the 1st army, When the German 
attacked the next morning, they were checked. Immediately ate, 
ward, Hoeppner’s armoured corps was sent south to join Runt 
stedt’s army group. Its disappearance appeared to increase t» 
French prospects of holding this end of the Dyle line, while ny 
pressure at all had yet developed on the British sector, Buton th 
evening of May 15 Gamelin ordered its abandonment. Forby 
then Rundstedt's armoured forces, which had crossed the Mas 
at Sedan on May 13, were driving deep into France. It had nw 
become a question for the Allies, not whether they could hold out 
in Belgium, but whether they could escape being cut off there, 
Thrust into France,—The break-through from the Arden 
across the Meuse turned more on the approach march than on the 
battle, The passage of such great forces through such a diffu 
belt of country as the Ardennes was an amazing feat of staff work 
Rundstedt’s army group comprised, from right to left, the 4h 
army (Gen. Günther von Kluge), the 12th army (Gen. Siegmund 
List) and the 16th army (Gen., later Field Marshal, Ernst Bust) 
while the 2nd army (Gen., later Field Marshal, Maximilian vot 


Weichs) was in reserve. But its thrust was provided by twoa | 


moured groups: a large one under Gen. Paul von Kleist adi 
smaller one under Gen. Hermann Hoth. Guderian was puti 
charge of Kleist's principal spearhead, and delivered the decise 
thrust, at Sedan. The solution of the approach march probe 
was both bold and ingenious. While the armoured divisions 
such roads as were available through that hilly and wooded 
infantry divisions started alongside them by using field paths 
marched so fast across country that the leading ones reache 
Meuse only a day after the armoured divisions. d 

Early on May 10 Kleist's leading troops crossed the front? 
Luxembourg, where they met only road obstructions. pi 
hours they reached the frontier of Belgian Luxembourg, Tin 
beyond. There they found bridges blown up and met ees 
first from the Belgian chasseurs ardennais and then i m 
horsed cavalry. The French paid forfeit for pushing oliin 
cavalry divisions deep into the Ardennes in face of am 
sions. By the next evening they were driven back ac 
Semois in disorder and had suffered such losses as to 
mans’ task in forcing the difficult passage of that river 
now ordered reinforcements to that sector, but their 4? 
too slow to match the German rate of movement. 

By the evening of May 12 the Germans were across 
frontier and overlooking the Meuse. The blow was à? 
not only on the hinge of the French advance into Belgiu i 
the joint between two armies: Gen. Charles Huntziger a 
and Gen. André Corap’s oth. Huntziger's left wing, ish me 
eastward, was composed of two reserve divisions of o npn | 
Corap's right wing, west of Sedan, was of similar us sued 
The defenses were rudimentary; it was the least-forti 
of the whole French front. Worse still, they had he mi 
tank guns and no anti-aircraft artillery. Such was : qth 
of the trust placed in the unlikelihood of an armou — — 
through the Ardennes. rossig Al i 

On May 13 Kleist’s forces achieved a threefold co (gf 
Guderian’s corps at two points near Sedan, and by wave d 
Hans Reinhardt’s corps at Monthermé. At Sedan Mw 
wave of dive bombers swooped on the defenders of kb 
These could not stand the nerve-racking strain, aP boats gi* 
troops were able to push across the river in ru ber 
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Chungking, China, in flames after Japanese bombing; May 1939 


| "m PRELUDE TO WAR 
[ | Beginning as early as 1895 the Japanese im- 
yi — perial government pursued an aggressive for- 
i eign policy, the ultimate goal of which was Jap- 
anese control of Asia. The terror bombing of 
Chungking (above) was only one incident in the 
long war between China and Japan that began 
in 1931 and ended in 1945. In Europe in the 
late 1930s Fascist Italy and Nazi Germany be- 
gan a series of military adventures, such as 
the Italian attack on Ethiopia (left), which the 
League of Nations was powerless to stop. 
Finally, encouraged by a series of unopposed 
military and political successes in the Rhine- 
land, Austria, and Czechoslovakia, and safe 
from attack in the East by a nonaggression 
pact with the Soviet Union, Adolf Hitler felt free 
to unleash his armed forces on neighbouring 
Poland (bottom right), Sept. 1, 1939 


Mounted Italian troops taking the surrender of poorly equipped Ethiopian soldiers; 1935 
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Masse 
German soldiers at a prewar Nazi Party rally in Nürnberg, Germany 
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German panzer tanks pouring into 


German troops leaping from train in Belgium to Dejected French soldiers in a German prison after the fall 
attack Albert Canal defenses; May 1940 of France in June 1940 


Homeless citizens after the bombing of Rotterdam, the Netherlands; May 1940 
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Greek troops in Albanian mountains; 1940 


1939-1940 
Fi ES s rN, nE j The German invasion of Poland (Plate Il, top) 
itler (in white) Sewing tha tomb of, Napolesn Bonaparte introduced the German Army's blitzkrieg, or 


in Paris; June, 1940 f 2 7 3 
“lightning war,” tactics. Emboldened by this 


easy victory, Hitler attacked in the West, and, 
in quick succession, Belgium, France, and the 
Netherlands (Plate II, centre left, centre right, 
and bottom) fell to Germany's mechanized le- 
gions. In October, Italy attacked Greece 
(above) only to be stopped by the Greek Army, 
which, with British support, held out until the 
Germans attacked through Yugoslavia in April 
of 1941. Great Britain then stood virtually 
alone in Europe, and in August 1940 Germany 
began the air siege of England that lasted for 
two years and came to be called the Battle of 
Britain. Although plans had been made for a 
cross-channel invasion of England, Hitler (top 
left), like Napoleon before him, decided instead 


British Royal Air Force fighter pilots dashing for their 
airplanes during training exercises; 1939 to attack Russia 


The dome of St. Paul's Cathedral, London, lit by the fires of German bombs; 1940 
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Russian women searching for their dead; 1942 


1941-1942 

At dawn on June 22, 1941, “Operation Barbarossa," the 
German invasion of Russia, began. Stunned by the sur- 
prise attack, the Russians first fell back and the German 
rush across the plains proceeded unchecked (right). As 
winter set in, however, the German advance was slowed 
and the battered Russians (above) began to regroup. On 
Dec. 7, 1941, the Japanese, who had already conquered 
Manchuria and large parts of China and were heavily en- 
gaged in Malaya, attacked the U.S. ships (bottom left) at 
Pearl Harbor, Hawaii, forcing the U.S. to enter the war. 
In the next few weeks Japan attacked Wake Island, Guam, 
Hong Kong, and other U.S. and British centres in Asia. In 
May 1942, the last U.S. stronghold in the Philippines, x RS 1 house; 191 
Corregidor Island (bottom right), fell to the Japanese Germen soldiers attacking near ing Ft 
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The torpedoed USS “West Virginia,” sinking after the Japanese attack at Pearl Harbor, Hawali; in U.S. soldiers surrendering to Japanese after 
the background can be seen the cage mast of the USS "Tennessee"; Dec. 7, 1941 Corregidor; May 6, 1942 P 
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German troos surrendering in the snow near Moscow; 1942 


i a - Japanese carriers '' be i" undergoing attack from carrier-based 
Muy Shells exploding on Nevski Prospekt in blockaded Leningrad; U.S. planes during the Battle of Midway; 1942 


1941-1942 


German forces reached the outskirts of Moscow (top left) in 
Dec. 1941, but a Russian counter-offensive and the severe 
winter beat them back. The city of Leningrad (second from 
top, left) withstood a siege of 900 days, from Aug. 1941 to 
Jan. 1944. The Battle of Stalingrad (centre left), fought from 
Aug. 1942 to Feb. 1943, was the turning point of the Russian 
war: after Stalingrad the Germans began a dogged retreat that 
ended, eventually, in Berlin. At Midway Island, in June 1942, 
U.S. forces dealt the Japanese fleet its first serious blow of 
the war (above). The Axis bid for control of the Mediter- 
ranean was thwarted by the victory of British Commonwealth 
forces at El Alamein, Egypt, in Oct. 1942 (below left, and be- 
low right): a month later massive U.S. and British forces in- 
vaded French North Africa 


A E ems : 
oat lian troops attacking during the battle of El Alamein; German and Italian prisoners after El Alamein 
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U.S. dead on Buna beach on New Guinea; 1943 U.S. troops in action on Bougainville in the Islands; 1943 


1943 
In 1943, on jungle-choked i like New Guinea (top 
left) and Bougainville (abov the Solomon Islands 
U.S. forces began the long t struggle back acros 
the Pacific. To supply the cor ng Chinese war agains 
the Japanese, the Stilwell Roa ow) was cut out of tie 
Burmese jungle between Ind | China. In July 194 
Allied forces landed in Sicily n September Italy sl 
rendered. German armies, hc r, kept fighting and be 
gan a slow retreat up the Ita >t. At Monte Re 
(left) the Germans held out a; t intense and continua 


Allied artillery and bombing fr Jan. until May 1944 
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1944 


OnJune 6, 1944, Allied forces landed in 
Normandy (above). As they fought their 
Way inland, waves of Allied airplanes 
continued bornbing of German strong 
Points on an unprecedented scale (cen- 
tre). In August a jubilant Paris was 
liberated (below left). In December, 
US. forces were trapped in the snow- 
filled Ardennes forest in the Battle of 
the Bulge (centre right), but they man- 
aged to hold back, and, with the aid of 
U.S. air power, crush the final major 
German counter-offensive of the war. 
As the British and U.S. armies crossed 


e Rhine and advanced into Germany | 
qM West the RUSS gin U.S. bombs falling toward il refi U.S. airborne t d mule ploddi 
uei i n .S. bombs falling toward an oil refinery; .S. airborne troops and mule plodding 
their headlong dash for Berlin 1944 S through snow during the Battle of the Bulge; 
Dec. 1944 


from the East (below right) 


an soldiers crossing a river on the Eastern Front during their rush for Berlin; 1944 
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1945 


In the spring the Allies continued to close in on Berlin. 
On April 25 Soviet and U.S. troops met on the banks 
of the Elbe River (right) and in the same month Berlin 
finally fell to the Soviets (above). The German Army 
surrendered on May 7, 1945, at Reims, France. In 
the Pacific the U.S. continued to attack and take island 
after island, each defended with dogged tenacity by the 
Japanese. By April the fighting had reached Okinawa 
(bottom left) in the Ryukyu Islands, and the U.S. was 
preparing for what was expected to be a costly invasion 
of the Japanese home islands. Then, on Aug. 6 an 
atomic bomb was dropped on Hiroshima and on Aug. 9 
a second was dropped on Nagasaki (below right). On 
Sept. 2, 1945, the Japanese surrendered 


U.S. tanks equipped with flame throwers driving Japanese from caves on Okinawa; May 1945 
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U.S. and Soviet soldiers dancing with Red Army girls at Torgau, 


Elbe River; this celebration was held on April 27, 1945 


Mushroom cloud from atom! 
saki, Japan; Aug. 9, 1945 
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rafts. The tr emendous air bombardment was the decisive factor 
in the crossings. A thousand aircraft supported Kleist’s forces 
while only a few French aircraft intervened in a gallant but hope- 
Jess effort to aid their troops on the ground. Next day, after the 
tanks had been brought across, Guderian widened the Sedan bridge- 
head and beat off French counterattacks. On May 15 he broke 
through the defenses into open country, turning westward in the 
direction of the channel coast. On May 16 he swept on west for 
nearly 5o mi. His superiors tried to put on the brake, feeling that 
sich rapid progress was hazardous. But the pace of the drive up- 
set the French far more, and their collapse spread as Reinhardt’s 
corps joined in the pressure. 

There was no “battle of the bulge,” such as was vividly described 
in the Allied reports at the time. It was a procession in quick 
time along an almost empty corridor behind the backs of the Allied 
armies in Belgium. Meanwhile, further crossings had been made 
to the west, between Givet and Namur—one by Maj. Gen. (later 
Field Marshal) Erwin Rommel’s armoured division. Thus, the 
breach had widened to 60 mi., and any French positions remaining 
had become mere islets lapped and left behind by the waves of the 
armoured torrent that was now sweeping through the corridor be- 


. tween the Sambre and the Aisne. Giraud had been sent to replace 


Corap and reinforcements followed. But there again the measures 
were inadequate and taken too late. When he arrived, on May 15, 
he drew up a plan for a counteroffensive to block the corridor on a 
line 25 mi, W. of the Meuse. But a day later he found that the 
forces were not available, while the Germans had advanced in 
strength far beyond their line. So he now decided to withdraw 
to the line of the Oise, 30 mi, farther back, and block the Germans 
there. Once again he was too late, for the German armoured 
divisions outran his retreating troops and were across that barrier 
on May 17. Even if the French had been able to mount a counter- 
offensive, they would not have found it easy to crush the invaders’ 
flank, For Kleist's southern flank was progressively lined by his 
motorized divisions, which in turn were relieved by the infantry 
Corps that were marching on as fast as possible. This lining of 
the Aisne had an important indirect effect, by playing on the most 
instinctive fear of the French. For on May 15 Gamelin received 
an alarming report that the Germans were crossing the Aisne be- 
tween Rethel and Laon. He told the government that he had no 
teserves between that sector and Paris and that he could not guar- 
antee the security of the capital for more than a day. After 
Gamelin’s startling message the French premier, Reynaud, hastily 
decided to evacuate the government from Paris to Tours. By 
evening more reassuring reports came from the Aisne, and Reynaud 
Went to the radio to broadcast à denial of “the most absurd ru- 
mours that the government is preparing to leave Paris.” At the 
same time he seized the opportunity to replace Gamelin, and for 
that purpose summoned Gen. Maxime Weygand from Syria. 
Weygand did not arrive until May 19, and thus for three critical 
days the supreme command was in a state of mental, though not 
Actual, suspense, 
_ While the Allied statesmen, like their peoples, were still dream- 
ing of an attack that should cut off the “bulge,” the German 
armoured forces raced on to the sea and cut off the Allied forces 
n Belgium. ‘The remaining obstacles that could have blocked the 
fanks were not manned in time on an adequate plan. After cross- 
Ing the Oise on May 17, Guderian’s advanced troops reached 
lens two days later, On May 20 they swept on and reached Ab- 
eville, thus blocking all communications between north and south. 
E next day. the motorized divisions had taken over the line 
fa Es Somme from Péronne.to Abbeville, forming a. defensive 
i barricade, Guderian’s corps then turned north up the coast 
Ma drive for Calais and Dunkerque (Dunkirk) on May 22, while 
s ahardt’s; swinging south of the British rear position at Arras, 
ded for the same objective—the last escape port that remained 
Open for the British. 
conquest of Belgium, Final Phase.—After abandoning the Dyle 
the is May 16 the Allied armies in Belgium had wheeled back to 
tion ae of the Scheldt. - By the time they arrived there, the posi- 
ad been undermined by the cutting of their communications. 
^ May-19 Gort began to consider the necessity of evacuating the 
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British expeditionary force (B.E.F.) by sea, and the preparatory 
steps entailed. Next day, however, orders came from the cabinet 
that the B.E.F. was to march south on Amiens. Gort argued that 
such a long-range drive in reverse was not practicable, either tac- 
tically or administratively. All he could manage was an attack by 
two divisions, which had just been rushed south to Arras for the 
purpose, led by a brigade of infantry tanks, the only armoured 
troops he had. When this riposte was launched on May 21, it 
comprised no more than two tank battalions backed by two in- 
fantry battalions, while elements of one French light mechanized 
division covered its flanks. Nevertheless, this small drive into 
the corridor momentarily shook the nerve of the German higher 
command. The effect showed that if two or three armoured divi- 
sions had been available for a concentrated counterstroke, the 
German advance might have been dislocated. 

‘After this flash in the pan the Allied armies in the north made 
no further effort to break out of the trap, while the belated re- 
lieving push from the south was so feeble as to be almost farcical. 
The prevailing confusion was increased by Weygand’s arrival to 
take over supreme command. This veteran of 1914-18 was better 
in expounding theory than in grasping reality, and even his theory 
was out of date. His grandiloquent orders had no more chance 
of being translated into practical terms than those of Reynaud and 
Churchill. While the governments and commanders got into a 
tangle of divergent views and orders, the cut-off armies in the 
north fell back on a slant closer to the coast under increasing pres- 
sure from Reichenau's advance through Belgium. More dangerous 
still was the backdoor approach of Guderian, whose armoured 
forces were sweeping north past Boulogne and Calais. So three of 
Gort’s divisions were pulled out of the front and sent south to 
strengthen the line of canals that covered Dunkirk and the Allies’ 
rear. Two more were allotted for Weygand’s renewed project of 
a Franco-British drive down into the German corridor. But then 
the Belgians’ extended right flank, adjoining the British, gave way 
under Reichenau’s pressure; so these two divisions were rushed 
north again, By the time they arrived, on May 27, the Belgian 
centre had cracked, and there were no reserves to fill this fresh 
gap. With their country overrun and their backs to the sea, in a 
small strip crowded with refugees, the Belgians were driven to sue 
for an armistice that evening; and the cease-fire was sounded early 
next morning. 

Even before the Belgian capitulation, the British government 
had decided to evacuate the B.E.F. by sea from Dunkirk, and the 
admiralty had been collecting every kind of small craft to help in 
taking away the troops. The retreat to the coast now became a 
race to re-embark before the German pincers closed. As many of 
the troops had to be taken off from the beaches, it was a slow and 
difficult process, extending from May 26 to June 3. In the end 
233,039 British troops were taken away, as well as 112,546 Allied 
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troops, mainly French, though most of the equipment had to be 
left behind. The evacuation could not have been achieved but for 
the air cover provided by fighter aircraft from the English coast, 
the indomitable efforts of the seacraft and the good discipline of 
the troops. It was Hitler, however, who did most to make their 
escape possible. For the German armoured forces had reached 
and crossed the canal defense line close to Dunkirk as early as 
May 23, when the bulk of the B.E.F. was still far distant from 
the port. But they were halted by Hitler’s order on May 24, and 
actually pulled back to the canal line, just as Guderian was expect- 
ing to drive into Dunkirk. 

That “miraculous” intervention, which brought salvation to the 
British, was prompted by several factors. Kleist and Kluge con- 
tributed to it by the anxiety they expressed about the British 
tank counterattack at Arras and by overestimating its scale. Rund- 
stedt contributed by the way he impressed on Hitler the need to 
conserve the armoured divisions for the next stage of the offensive. 
Goring contributed by insisting that the Luftwaffe could deliver 
the coup de grâce at Dunkirk and prevent any escape by sea. Hit- 
ler himself was greatly influenced by his memories of marshy Flan- 
ders in World War I, and thus became needlessly fearful of his 
tanks’ becoming bogged if they drove any further north. But some 
of his generals who talked with him felt that his halt order was also 
the result of a belief that Britain would be more willing to make 
peace if its pride was not wounded by seeing its army surrender. 

Three days passed before Brauchitsch, the army’s commander 
in chief, persuaded Hitler to withdraw his veto and allow the 
armoured forces to advance. But they now met stronger opposi- 
tion, and almost immediately Hitler stopped them again, ordering 
them to move south ready for the attack on the Somme-Aisne line. 
Reichenau's army followed, leaving Küchler's to clear up things 
in the north, where more than 1,000,000 prisoners had been taken 
in the three weeks’ campaign, at a cost of 60,000 German casualties. 

Collapse of France.—The new French front along the Somme 

and the Aisne was longer than the original one, while the 
forces available to hold it were much diminished. The French had 
lost 3o of their own divisions in the first stage of the campaign, 
besides the help of their Allies. (Only two British divisions re- 
mained in France, though two more that were not fully trained 
were now sent over.) In all, Weygand had collected 49 divisions 
to cover the new front, leaving 17 to hold the Maginot line. The 
Germans, by contrast, had brought their ro armoured divisions up 
to strength again with relays of fresh tanks, while their 130 in- 
fantry divisions were almost untouched. For the new offensive 
the forces were redistributed, two fresh armies (2nd and oth) 
being inserted to increase the weight along the Aisne sector (be- 
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tween the Oise and the Meuse); Guderian was given Command of 
a group of two armoured corps that were moved to lie up in re 
ness there. Kleist was left with two corps, to strike from the 
bridgeheads over the Somme at Amiens and Péronne respective 

in a pincer move aimed to converge on the lower reach of the Oise 
near Creil. The remaining armoured corps was to advance be. 
tween Amiens and the sea. y 

The offensive was launched on June 5, initially on the westem 
stretch between Laon and the sea. Resistance was stiff for the 
first two days, but on June 7 the most westerly armoured coms 
broke through on the roads to Rouen, with Rommel leading. The 
defense then collapsed in confusion, and the Germans met n 
serious resistance in crossing the Seine on June 9.  Kleist's pincer 
stroke did not, however, go according to plan. The left pincer, 
from Péronne, was hung up by tough opposition north of Com 
piégne. The German supreme command then decided to pull back 
Kleist’s group and switch it east to back up the break-through that 
had been made in Champagne. The offensive there did not open 
until June 9, but then the collapse came quickly. As soon as the 
infantry had forced the crossings, Guderian’s tanks swept through 
the breach toward Chálons-sur-Marne and then eastward, The 
drive continued at racing pace, over the Langres plateau to 
Besancon and the Swiss frontier, cutting off all the French forces 
in the Maginot line. 

On June ro Italy declared war. An Italian offensive, however, 
was not launched until ten days later and was then easily held in 
check by the weak French forces. On June 11 Churchill flewito 
Tours in a vain effort to encourage the French leaders: Next diy 
Weygand addressed the cabinet, told them the battle-was lost 
blamed the British for both defeats and then declared: “I a 
obliged to say clearly that a cessation of hostilities is compulsory. 
There was little doubt that he was correct in this estimate of the 
military situation, for the French armies were now splitting up 
into fragments. The cabinet was divided between capitulation 
and a continuance of the war from North Africa but decided oy 
to move itself to Bordeaux. d 

The Germans entered Paris on June 14 and were driving deeptt 
on the flanks, Two days later they reached the Rhône valley 
Meanwhile Weygand had continued his pressure for an f 
backed by all the principal commanc Reynaud resi 
whereupon a new cabinet was formed by Marshal Henri ur 
Pétain, and the request for the armistice was transmitted to Hitl à 
on the night of June 16. Hitler's terms were delivered to j 
French envoys on June 20. The German advance procede Y 
yond the Loire while discussion continued, but on June 2? : 
3 "he armistice became effective? 
German terms were accepted. | The armistice became ete MI 
1:35 A.M. on June 25, after an accompanying armistice wit 
had been signed the day before. m 

3. Proposed Invasion of Britain.—No plans had been mer 
for the invasion of Britain when the Germans launched d 
iensive. Nor were any made even when the collapse of aa 
was assured, It is clear that Hitler counted on the British pu 
ment's agreeing to a compromise peace on the favourable tel m 
was disposed to offer and had no desire to press the conflic ái 
decisive conclusion. The German army was given to n 
that the war was over, leave was granted and part of the Tu 
was shifted to other quarters, Even when Churchill’s dd ie 
tion to continue the war was manifest, Hitler still ees K 
belief that it was merely a bluff, feeling that Britain must le o 
"her militarily hopeless situation." That hope of his was "n 
fade. It was not until July 2, 1940, that Hitler even Ciia gil 
consideration of the problem of invading England, an on Ju 
sounded a note of doubt about its necessity when at ya d 
16, he ordered preparations to begin for such an invade must 
tened Operation “Sealion.” But he said that the expediti 
be ready by mid-Aug, 1940. NS 

The German army was in no way prepared for such 2! q be 
taking. The staff had not contemplated it, the troops A 
given no training for landing operations and nothing ^e ile 
done to build landing craít for the purpose. So all that bare 
attempted was a hurried effort to collect shipping: Er yt 
from Germany and the Netherlands and give the troops sol 
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in embarkation and disem- 


tice 
barkation. It was only the tem- 
porary “nakedness” of the British 


forces, after losing most of their 
equipment in France, that offered 
such an improvisation the possi- 
Wüy of success. The main op- 
eration Was entrusted to Rund- 
stedt’s army group A, which was 
to use the 9th and 16th armies, 
comprising 25 divisions. Starting 
from the various harbours be- 
tween the Scheldt and the Seine 
estuaries, they were to converge 
on the south coast of England be- 
tween Folkestone and Worthing, 
while air-borne troops were to 
capture the cliff-covered Dover 
area, According to the plan, ten 
visions were to be landed in the 
first four days, to establish a wide 
bridgehead. After about a week 
the main advance inland would 
b 
g 


"ure," © time, INC 


egin, its first objective being to 


mouth for a push northward to the Severn, 

The German generals were very apprehensive of the risks that 
their forces would run in crossing the sea. They had little con- 
fidence in the capacity of either their own navy or the Luftwaffe 
tokeep the passage clear. The German admirals were even more 
frightened about what would happen when the British navy ap- 
peared on the scene. They had no confidence in their own power 
to stop it and insisted that the responsibility must be placed on 
the Luftwaffe. Göring, however, expressed assurance that the 
Luftwaffe could check British naval interference as well as drive 
the British air force out of the sky. So it was agreed that he 
could try his preliminary air offensive, which did not commit the 
other services to anything definite, while the time for the invasion 
ye was postponed to mid-September. (See Battle of Britain, 
elow, 

The evident inability of the Luftwaffe to dominate the sky in- 
creased Hitler’s hesitation to take a decision on Operation “Sea- 
lion.” Orders he issued on Aug. 16 hinted at further delay. On 
Sept. 3 the date of invasion was deferred to Sept. 21, and then 
on Sept. 19 he ordered the shipping to be dispersed. On Oct. 12 
he announced that the operation was off for the winter, though a 
Pretense of preparations was to be kept up. Long before the 
spring came he had decided to turn eastward against the U.S.S.R., 
and plans for the invasion of Britain were definitely discarded. 
Rundstedt and other generals had doubted all through whether his 
Itentions were serious, in view of the apparent lack of interest 
and impetus on his part compared with the way he had spurred on 

€ preparations for other offensives. The campaign against 

titain thenceforth became purely a blockade of its sea approaches, 
Conducted mainly by the German submarines, supplemented by 
the Luftwaffe. 

4. British Amphibious Raids—The number of operations 
pied out by the commandos during World War II was small, 
fe they had a tonic effect on British national morale during the 
8 pressing period of isolation and siege that followed the enforced 
Vacuation of the continent by the British forces in 1940. They 
ned to show that the German hold on the continental coast line 

aS hot completely secure, and they gained valuable experience 
or future amphibious operations on a larger scale. W hile the 
pod command had reason to welcome these occasional raids 
phelp in keeping its own troops alert, it became uncomfortably 
ns essed by such evidence of the excessive stretch of coast it bad 
S oum às a result of its conquests. The commando operations 

te also valuable as a school in the application of irregular tactics 
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ADOLF HITLER (HAND ON BELT) AFTER THE SIGNING OF THE FRENCH SURREN- 
DER IN THE SAME RAILROAD CAR (BACKGROUND) IN WHICH GERMANY HAD 
SURRENDERED IN 1918; IN THE FOREST OF COMPIEGNE, FRANCE, JUNE 22, 1940 


to regular warfare, correcting the normal tendency of armies to 
develop formal habits and stereotyped methods 

The earlier raids had as their main target the fish-oil plants 
in Norway that were used in the making of glycerine for explosives; 
destruction of shipping was one of the subsidiary aims. The first 
raid was carried out—by British commandos, light naval forces 
and Norwegian marines—at the head of the Vest fjord off Narvik, 
on March 7, 1941. The next was a purely Norwegian raid, at 
Oksfjord, between Tromsø and Hammerfest, on the night of 
April 11. On Dec. 27 a larger raid, mainly by British forces, was 
delivered against the island of Vágsgy. In 1942 commando 
operations were switched to the Atlantic shores of occupied France. 
The first was on the night of Feb. 27 at Bruneval, near Le Havre, 
where the secrets of the radar station formed the main objective. 
Some parachute troops co-operated in this very succ ful small 
operation. A more ambitious one was attempted at St. Nazaire 
on March 28 and did considerable damage to the harbour works, 
though at a rather high cost. On April 22 there was a small raid 
near Boulogne. 

A much bigger operation was attempted at Dieppe on Aug. 19, 
1942. Officially described as a reconnaissance in force, it fur- 
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nished useful lessons for the future in the problem of invading a 
well-defended coast. Although the cost was very high, it showed 
the possibility of achieving a large-scale landing under modern 
conditions, while bringing out mistakes that were to be avoided. 
In this operation, the commandos played only the preparatory 
role, in the form of a dual flanking move. The right-hand thrust 
was successful in disabling the coastal guns on its sector, but the 
left-hand thrust miscarried; it unluckily ran into a German flotilla 
before the landing. The main assault was carried out on the 
beaches of Dieppe, by a mainly Canadian force of about 7,000 
men, and tanks were employed to help it, though their efforts were 
seriously obstructed by the sea wall. Nearly half the assaulting 
force was lost, largely as prisoners. Losses in landing craft and 
aircraft were also heavy, though in the air a compensating toll 
was taken by the great Allied "umbrella" of about 1,000 fighters. 
(B. H. L. H.) 

5. Air Warfare over Western Europe, Germany, Mediter- 
ranean and Italy.—Germany used its air force from 1939 to 
1944 mainly as an adjunct to offensive military and naval opera- 
tions; but by the beginning of 1944 it was forced to switch to the 
defensive because of the Allied air campaign against its industrial 
area. Thereafter, German offensive action was largely limited to 
mechanical weapons, first the flying bomb or V—r and later the big 
rocket or V—2. Allied air strength in the earlier period had been 
built up from a condition of numerical inferiority to an over- 
whelming preponderance. Victory in the long run depended largely 
on the Allies’ success in expanding and deploying their air forces 
and on the failure by Germany to prevent this. If the German 
air force could have smashed the British aircraft industry between 
1940 and 1942 or the Russian aircraft industry after 1941, Or 
stopped the flow of U.S. aircraft to Britain after 1941 or prevented 
the movement of air forces to North Africa, the eastern Mediter- 
ranean and the Soviet Union, it could have changed the course of 
the war. It achieved none of these tasks; as a strategical weapon, 
German air power failed. 

Allied air effort, whether its strength warranted it or not, al- 
ways took account of strategical as well as tactical needs until 
the two merged into one with the invasion of Germany. By that 
time it had disorganized German production and transport, safe- 
guarded Allied bases and given vital support to the ground forces 
in a series of campaigns. 

This continuous and mounting attack on the sources of Axis 
power formed the background to the campaigns. It went on in 
retreat and in advance. It rose at last to an intensity never 
before imagined. While the armies of Germany and Italy were 
being forced back, the whole economy of their homelands was be- 
ing destroyed. High on the program of destruction were the air- 
craft industry and the oil needed by the Axis air forces. When 
finally the Allied armies crossed the Rhine in the last stages of 
the war, there was practically no interference from the German 
air force, 

The Success of the Blitzkrieg.—Most of the nations Ger- 
many attacked between 1939 and 1941 were in a position similar to 
that of Germany at the end of the war. The one exception was 
the U.S.S.R. When Germany invaded Poland in Sept. 1939 it had 
about 5,000 first-line aircraft. Nearly 2,000 of these were used 
in the campaign. Poland could muster at most 600 aircraft; the 
German aim was to put these out of action first. In two weeks 
this purpose had been achieved, and German air units could con- 
centrate on turning retreat into confusion and on spreading terror 
among civilians. The entire campaign cost Germany only about 
200 aircraft. When the Germans invaded Norway in April 1940 
the air defense was equally inadequate, and it was impossible for 
the British to reinforce the Norwegian army. 

Ship-based aircraft, few in numbers, backed up by only two 
land-based fighter squadrons, could not compete with the German 
land-based aircraft of superior performance. Thus, a second 
campaign was decided in the air. 

When the main thrusts were delivered into the Netherlands, 
France and Belgium, the German air operations resembled those 
of the Polish campaign, with some innovations. Again the resist- 
ance was weak. About 3,500 aircraft were used by the Germans. 
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Against these France had a total of 2,500, but neve; 
than 1,000 aircraft in its first-line strength, ‘The British ji 
strength in France did not exceed 500 aircraft. a 
took place, and the Germans suffered serious losses, es 
among their dive bombers; but they were too well Suppli 


aircraft to be checked. 


In the Netherlands, as noted above, 


in force for the first time, 


quent attacks on railwa 


impede the collapse of France. 


aircraft in six weeks of fighting, vet after si» 
was ready for the next venture, to prepare the way for the invasion 


of England. 


The Battle of Britain.—The Germans had available for this | 
task about 3,000 aircraft, The British could put against them à 
fighter force about 800 strong; but this force was extremely wel 
armed with eight-gun fighters, its aircraft carried armour ovet 
vital parts, its pilots were well trained and, perhaps most important 
of all, it was equipped with radar which had been brought secretly 
to a high state of efficiency. This apparatus detected formations 
at a distance of 50-60 mi. and revealed their strength, height and 


direction. 


The Germans opened the battle of Britain on Aug. 8, 1940, with 
attacks on shipping and on south coast ports. For ten days they 
From Aug. 12 they i 
paign against shipping with raids on airfields, aircraft factories 
radar stations in southeast England. " 
about 500 aitcraft a day; on some days, the figure reached 100) 


kept up this onslaught. 
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About 20,000 were dropped near Rot- 
terdam; this action was preceded by an intense bombing of the 
dock area of the city. On other parts of the 250-mi, front, Ger- 
man aircraft attacked airfields and communications, broke down 
resistance in front of their troops, put up a defensive umbrella over 
their advancing columns, bombed and fired at refugees on the 
roads and took every opportunity to create chaos in the rear of 
the opposing armies. By way of breaking the spirit of the Frenc, 
there were raids on certain towns, including one by 120 bombers on 
military objectives around Paris. Meanwhile the relatively smal 
force of the R.A.F. continued to cover the British retreat to Du 
kirk and to oppose to the limit of its powers the advance of the 
Germans, The bombing of towns by the Luftwaffe had released | 
the British from their inhibitions concerning targets where civilians 
might be involved. During the German advance there were fre 
yards, oil supplies and road junctions in 
western Germany. In the air fighting near Dunkirk, the Germans 
had a taste of the opposition they were thenceforth to meet. Brit- 
ish victories in the air made the 
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and, together with the German 
campaign against shipping, cur- | 
tiled British activity in other 
theatres of war. 

The Defensive Phase.—When 
Italy entered the war in June 
1940 there were fewer than 400 
British aircraft in the whole mid- 
dle east command; these had to 
look after the defense of Malta, 
the Suez canal and the Sudan and 
to undertake offensive operations 
in Libya, Eritrea, Italian East 
Africa and Ethiopia. The Ital- 
ians, on the other hand, had a 
front-line strength of about 1,500 
aircraft. Reinforcements from 
the air forces of Australia, New 
Zealand, South Africa and Rho- 
desia soon arrived in North and 
East Africa. Under the “cash- 
and-carry” arrangement a certain 
number of U.S. aircraft, chiefly 
fighters and long-range reconnais- 
sance types, were taken in British 
ships to Britain and thence to Africa. Later, under the lend-lease 
scheme, the flow was greatly increased. 

The Italian air force was roughly handled wherever the British 
forces came into conflict with it. Axis ports on both sides of the 
Mediterranean were bombed. The British air units made up in 
dash what they lacked in numbers and equipment. Ship-borne 
aircraft had one outstanding success in Nov. 1940, when British 
planes caught some ships of the Italian navy at anchor in Taranto 
harbour and torpedoed seven, including three battleships. In the 
following April they took a major part in the battle of Cape 
Matapan. But for the most part, the British forces were at a 
disadvantage, especially in protecting convoys and in preventing 
the movement of traffic from Italian ports. 

These difficulties came to a climax with the advance of the 
Germans through Yugoslavia to the Greek coast in April 1941 and 
with the capture of Crete by an air-borne force in May. This was 
the first example of an entirely air-borne campaign; it was pre- 
ceded by intense bombing of the three airfields from which the 
small British fighter force operated. The latter became so reduced 
in size as to be ineffective against a raiding force about 500 air- 
craft strong and had to be withdrawn. Then the Germans dropped 
Paratroops and glider troops, so that by the end of a week they 
had nearly 23,000 men on the island. 

This evidence of German skill in air-bome invasion increased 
the anxiety felt in Britain. Night bombing had meanwhile grown 
in strength. Sometimes as many as 450 bombers attacked London 
ina night. A large part of the City had been destroyed by fire at 
the end of 1940. There had been heavy raids on other towns such 
as Coventry, Bristol, Birmingham, Liverpool and Birkenhead> 

efense against night attacks was having little success mainly 
because single-seat fighters were being used and there was no room 
in them for an air-borne radar set and its operator. The possi- 
bility of an air-borne invasion by night was acknowledged. Home 
defense then remained a priority and alongside it stood the need 
to give more attention to the Atlantic battle. 

German submarines were now working in packs, guided by 
Scouting aircraft from advanced bases. Some of these aircraft 
made bombing attacks on merchant ships approaching Europe. 
With coastal bases all the way from Norway to the Spanish border 
m its hands, the German air force came near to making good the 
claim that air power could neutralize sea power. In the end, air 
Power from British bases held down the German aircraft and 
checked the operations of the German submarines as well. Small 
cort carriers—converted merchant ships—came to be used in 
addition to naval escorts, and the R.A.F. steadily increased its 
ong-range patrols until they were not only locating but fighting 

e submarines. By the end of the war, 415 out of the total of 
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781 submarines accounted for had been destroyed by air action, 
In this defense of Britain as a base, operations began near the 
shores of Britain and were gradually extended into the oceans until 
air cover was provided along all the convoy routes. 

In the Mediterranean in 1941 there was a parallel situation in 
which the Germans held the majority of bases for controlling 
traffic in that sea, and the British were even less well equipped 
than they were at home. The Germans failed to knock out Malta 
and they paid heavily in every attempt to do so. Although the 
British were unable to prevent the transport of German troops to 
Africa, they did destroy the ships supplying these forces. 

The Offensive Phase.—The process of building up a British 
striking force in the middle east was slow and laborious. For two 
years the bulk of the fighting strength was in Britain and had 
to be used from Britain. Bombers and fighters went out when- 
ever the weather was fit, by day and by night, to hamper German 
production and communications and to challenge the German air 
force in France. The daylight raids were intended to tie down 
units in France which might otherwise have been moved to the 
Mediterranean and the U.S.S.R. Most British scruples were re- 
moved by the German incendiary attacks and so with the night 
raids began the campaign of systematic widespread destruction 
which was afterward to make Germany the most devastated area in 
Europe. 

Strategic bombing, aimed at Germany’s power to feed the war 
machine, was gathering: weight by Dec. 1941 and was strongly 
supported by the U.S. entry into the war that month. The first of 
the four-engined bombers had gone into action. Mounting pro- 
duction in Britain was adding to the numerical strength of the 
attack building up; new ideas in technique were also being intro- 
duced. The-raid by 1,000 British bombers on Cologne on the 
night of May 30-31, 1942, introduced the “saturation” attack; the 
1,000 aircraft delivered more than 2,000 tons of bombs within a 
period of 90 min. There was a repetition at Essen the following 
night and again at Bremen on June 25. This time the attack was 
completed in 75 min. It was the last 1,000-bomber raid, but all 
this was the prelude to the series of heavy night raids which the 
R.A.F. continued right up to the end of the war. These were 
based on the “pathfinder” technique, by which radar was used to 
enable a specially trained advance party to locate the target and 
mark it with distinctive ground or sky markers, flares so powerful 
that their light could often be seen through clouds. On those 
marker flares the main body dropped its bombs. 

During this period bigger and bigger bombs were used. At the 
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end of June 1942 the 4,000-Ib. bomb was introduced. By Septem- 
ber the 8,000-lb. bomb was in use and a year later there was first 
a 12,000-lb. bomb and then a 22,000-lb. bomb for the uprooting 
of particularly difficult structures such as viaducts, Another im- 
portant development in the early part of 1942 was the arrival 
of heavy bomber units of the United States army air forces and 
of fighter units to escort them on daylight attacks. The B-17 
four-engined bombers specialized in precision bombing, and this 
was a consideration in deciding that the U.S. heavy bombers should 
undertake the day bombing while the British Lancasters and Hali- 
faxes should continue their night campaign. From Sept. 1942 the 
daylight campaign of the Americans, continually growing in vol- 
ume, was carefully co-ordinated with the mounting night offensive 
of the R.A.F. It was also supplemented by high-speed, unpro- 
tected attacks in daylight and in darkness by R.A.F. Mosquito 
bombers, each capable of carrying one 4,000-Ib. bomb or a selec- 
tion of smaller bombs. 

While these developments were taking place in the west, Ger- 
mans and Russians were both using their air forces to help their 
armies, much in the way that Germany had applied air power in its 
earlier campaigns. Air losses on both sides were heavy. The Rus- 
sians, for instance, admitted the loss of 4,500 aircraft in the first 
two months of the fighting in 1941. German losses in the same 
period were nearly 2,000. That winter and in subsequent winters, 
Germany withdrew some of its best air units from the Soviet 
Union to the western and Mediterranean fronts to be used against 
Britain, 

On both these fronts, however, by the beginning of 1942 the 
British were beginning to assert superiority in the air. On the 
French front, this was shown in a series of provocative sweeps by 
day bombers and fighters, which were later amplified by the addi- 
tion of U.S. army air forces and which cleared the way for the 
Normandy landings of June 1944. In the Mediterranean, the 
Allied air superiority expressed itself first in a close co-operation 
with the army and later also in the complete isolation of the Axis 
forces in Tunisia from their sources of supply in Sicily and on the 
Italian mainland, It also amounted to air supremacy during 
the Allied crossing from Tunisia to Sicily, a crossing in which 
paratroops and glider troops were used in large numbers, 

The technique of close co-operation with the army had been 
carefully worked out during the seesaw battles of the desert cam- 
paign. Both strategical and tactical operations had been planned 
by the air force to serve the general military scheme. Soon after 
the opening of the British offensive at El Alamein, the Anglo-U.S. 
landings in Morocco and Algeria took place Nov. 1942, and the 
limited Axis air forces in Africa had to serve two fronts. They 
were already outnumbered in Egypt, and such was the spirit of the 
Allied air forces that they were outfought as well. As the Allied 
air forces moved up always within a few miles of the forward 
troops, their effectiveness against the Axis line of supply from 
Italy was improved until neither reinforcement nor escape was 
possible for the troops in Tunisia. The process of making the 
front too hot for the Axis air forces was repeated in Sicily, so that 
within a fortnight of the Allied landings not a single Axis airplane 
was based on the island. 

In the African campaign, the air operations of the Allies differed 
from those which the Germans had applied to their offensives in 
the sense that they stretched out farther beyond the battlefields 
and that they dealt with air opposition which, on occasions, was 
strong, In supporting the armies the Allied air forces employed 
fighter bombers which gaye better help than the Axis dive bombers 
and made successful use of rocket projectiles against armour and 
against shipping. As the Allies advanced northward through Italy. 
the Germans experimented with radio-controlled bombs in attacks 
on ships; but the strength of Allied air cover soon made these of 
little consequence. 

British and U.S. air forces were now working together. The 
performance of the British air forces in the advance from El Ala- 
mein and of the united air forces in Sicily and Italy set the 
standard for subsequent operations in western Europe, where the 
numbers of aircraft were greater and where powerful forces of 
heavy bombers could be fitted into the strategic plan. Before the 
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Allied landings were made in Normandy, the German air fore 
been bombed out of its forward bases, its radar had js hi 
organized and its sources of supply and reinforcement had 
attacked. Railways in the whole of northwest France had been 
duced by attacks on junctions and on rolling stock. Cotshi i 
tresses were smothered. A regular patrol of aircraft in the by 
glish channel kept submarines out of the course the invasion fe 
was to follow. The whole scheme of air protection and pr 
tion was co-ordinated and directed toward the threefold endal 
pushing back the Axis’ air defense, of preventing air or sea inter. 
ference and of isolating the battlefield chosen, 

It succeeded beyond expectations, although Germany had had 
two years in which to convert its air force from an offensive into 
a defensive weapon. Its success undoubtedly owed much to its 
comprehensiveness. It brought Germany's production to a stand. 
still, and it crippled German communications; at the same time it 
provided effective cover for Allied strategy and close tactical sup. 
port for the ground forces, In the Mediterranean, the method ad 
been evolved and tested. In France and on through Belgium to 
the Rhine and beyond, it was applied with the full weight of the 
Allied resources and with the skill derived from experience, 

The one factor which tended to divert and dissipate part of the 
Allied air effort was the introduction by the Germans of me 
chanical air weapons, Launching sites of the flying bombs and the 
rockets had to be attacked, and fast fighters had to be used to 
intercept the flying bombs. When the armies advanced far 
enough to put these weapons out of action, the war was neatly 
over, and Germany's air power had been largely destroyed by air 
action. See also Arr POWER. (E. C. S.) 

6. The German Occupation of Western Europe.—Undr 
the terms of the Franco-German armistice, the northern half af 
France together with the whole of its Atlantic seaboard remained 
in German occupation, “Unoccupied France” was economically 
the poorer part, and at the time of the armistice its problems wet 
complicated by the fact that its population had been swollen by 
several million refugees from the north and from Belgium. The 
French government under Marshal Pétain, which was established 
at Vichy, retained a nominal independence but was naturally 
ject to German control and interference. It was permitted tort 
tain an army similar in size (100,000) to that which Germany hi 
been allowed under the Versailles treaty, and also its navy, a We 
as its colonial empire. This concession, which proved of gat 
importance for the future, was prompted not only by à desire t0 
secure French co-operation but by the Germans’ naval weal 
and consequent difficulty, when faced by the Royal Navy, int 
tending their tide of conquest to the French territories oua 

The other conquered countries of western Europe were OP 
pletely occupied, but the Germans sought, for their own conv 
nience, to get the administration carried on by officials o! a 
countries, subject to German control. A policy of conciliation V 
at first pursued. It corresponded to the ideas of the German 
tary chiefs, who had learned the drawbacks of repress es 
the experience of World War I, while it also represented nb 
desire to get these countries to accept their intended bi able 
“new European order.” At first, that policy made ony vile! 
progress—largely because of the way the German troops P P 
the high command's instructions to behave with restrain dn. 
courtesy in the conquered countries. This polite behaviout 
bined with the German efforts to restore normal conditio 
to win over a much larger proportion of the peoples es ps 
the instinctive collaborators, Its prospects, however, e B 
trated by the combination of Britain's continued define 
Nazi impatience and intolerance. Overbearing demands Pas 
resistance in occupied Europe, leading to more drastic j 
and thus to more widespread resistance, in a rising m ap? 
resistance became increasingly organized, with Britis s the mt 
and caused the occupying forces more and more trouble à: ied 
went on. Besides the more active forms, sabotage am Pont 
warfare (q.v.), there was a much more general passive a ol 
which had on the whole greater effect, without the A te 
censed violence that in the former case often compl 
restoration of order after liberation. 
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France, where the resistance eventually became strongest, 
ed with the handicap imposed by the Vichy government’s 
ney to avoid any such direct opposition to the conquerors as 
worsen the plight of the French people. At the same time, 
or to June 1941, the leaders of the large Communist party ad- 
d collaboration with the Germans against Britain, as the 
| European. stronghold of "western plutocracy." After the 
invasion of the U.S.S.R. its attitude changed, and it 
its own resistance movement. Others were also doing so 
separate lines—Radical, Socialist or Catholic, The disunity of 
movements hampered their effectiveness, and in their dis- 
m often played into the hands of the occupying forces, 
a later stage. 
Outside France, Gen. Charles de Gaulle had started his “Free 
h" (later “Fighting French") movement as early as June 18, 
0. But he was able to collect only a few hundred in England, 
at Morval camp near Aldershot, and support for him elsewhere was 
t small. The censure of the Vichy government was a deter- 
‘ent to many, while confidence was shaken by the fiasco of De 
Gaulle’s July attempt, under the protection of a British fleet, to 
‘seize Dakar, on the west African coast. But his prospects grad- 
ually improved as German impositions and the Vichy government's 
subservience brought an increasing flow of converts to his cause. 
‘The British entry into Syria in 1941 and Madagascar in 1942 
paved the way for extension of his authority. Still more decisive 
was the U.S.-British occupation of French North Africa, in reply 
to which the Germans rushed to occupy the whole of France 
(Nov. 11, 1942) and turned the French people more definitely 
inst them. Although the French fleet at Toulon did not escape 
join the Allies, it was scuttled to keep it from falling into Ger- 
“man hands (Nov. 27). Henceforth, there was a great development 
of the. resistance in France, which was now better co-ordinated, 
While being more plentifully equipped with arms dropped by air. 
the different bodies were now unified under the C.N.R. (Conseil 
onal de la Résistance), while the guerrilla sections were 
tombined in a single organization entitled the F.F.I. (Forces Fran- 
E de Bintecdeu). though the Communist partisans retained a 
iure of autonomy. 
A At the same time the regular forces under De Gaulle were grow- 
dnas. A brigade under Gen. Marie Pierre Joseph Koenig played 
lant part in the British campaign of 1942 in Libya. Larger 
forces were employed in the Tunisian campaign. The following 
Year an army corps under Gen, Alphonse Juin went to Italy and 
achieved the decisive maneuver through the mountains in the 
| Allied Offensive of May 1944 that led to the capture of Rome. 
Meanwhile Koenig had taken over command of the F.F.I., which 
severely harassed the German communications in France before 
and during the Allied invasion of Normandy. On Aug. 18, as the 
Allied armies approached, the people of Paris rose in arms to lib- 
j Pe their city, and a French armoured division was hurried 
— üither to support their efforts. In the same week a French army 
Gen. Jean de Lattre de Tassigny formed part of the Allied 
- landing in the south of France, It later achieved striking successes 
in the Rhine campaign. (B. H. L. H.) 


S E. Tue BRITISH AFRICAN CAMPAIGNS 


ub East Africa. — When Italy declared war on France and Great 
lain Gen. Sir Archibald (later Field Marshal Lord) Wavell, 
 'mmander in chief, British land forces in the middle east, was 
k with the problem of disposing pitifully small resources in 
Manpower and materjal to meet the numerically superior enemy 
teady, from favourable strategic positions, to launch a concentric 
‘liensive against Egypt and the Sudan. The fall of France ren- 
en the position of the British in the Nile valley still more des- 
- Berate, and success seemed likely for Mussolini in his new African 
ture, Although the British were particularly vulnerable in this 
E ne area, the Italians were overcautious; they lacked 
“Which” they lost precious time and they missed an opportunity 
i A ever again presented itself. 
„talian Conquest of British Somaliland. —The campaign in east 
T8 Cà was opened by three limited Italian offensives; emerging 
9m the Eritrean plateau they took Kassala in the Anglo-Egyptian 


WAR II 747 


Sudan and stopped there (270 mi. from Khartoum); they took 
Moyale in the north of Kenya; finally they occupied British 
Somaliland. This vast desert country was defended by a force of 
5 battalions with one battery of howitzers and limited air support 
from Aden against the whole Italian eastern army amounting to 
24 battalions with four groups of pack artillery, two groups of 
medium artillery, 30 tanks and adequate air support, The Italians 
crossed the frontier of British Somaliland on Aug. 5, 1940, progress- 
ing along the main Jijiga (Giggiga)-Berbera highway. The British 
—under Maj. Gen. A. R. Godwin-Austen—fought a gallant rear- 
guard action toward Berbera, where in the night of Aug. 17-18 
almost the whole force was embarked, 

British Conquest of Somaliland, Eritrea and Ethiopia, —D uring 
the autumn of 1940 General Wavell was under constant pressure 
by Winston Churchill to reduce to the minimum the troops in 
Kenya and the Sudan and to send all available forces to Egypt. 
He resisted and was authorized to start small-scale offensive opera- 
tions against the Italians in east Africa. At a meeting in Cairo on 
Dec. 2, 1940, on the eve of the offensive against Marshal Rodolfo 
Graziani's forces in the western desert, General Wavell instructed 
Lieut. Gen. Sir William Platt, general officer commanding, Sudan, 
to prepare to recapture Kassala and Lieut. Gen, Sir Alan. Cunning- 
ham, general officer commanding, east Africa, to conquer Chisimaio 
(Kismayu). It was also ordered that the rebellion in Ethiopia was 
to be encouraged by all possible means, and to this end Lieut. Col. 
O. C. Wingate was appointed staff officer for patriot forces toward 
the end of November and flown to Ethiopia, where Brig. D. A. 
Sandford had preceded him. By this time General Platt had at 
his disposal one Indian division and General Cunningham two Afri- 
can divisions and one South African. 

Early in Jan. 1941 the Italians evacuated Kassala, and General 
Wavell therefore ordered an advance on Asmara and Massawa; in 
the meantime General Platt’s small army was reinforced by an- 
other Indian division and moved to Eritrea from the battlefield of 
Sidi Barrani. General Cunningham was told that if successful in 
capturing Chisimaio he should advance on Mogadishu. The em- 
peror Haile Selassie, under the protection of the “Gideon force" of 
Wingate, crossed the frontier of Ethiopia on Jan, 20, 1941, and the 
subsequent operations of this small force cleared the Gojam area 
of large Italian forces, 

In Eritrea the Italians made a seven-week stand on the naturally 
strong position of Keren (Cheren), which, however, was taken. 
by storm on March 27, Asmara was occupied on April 1 and 
seven days later General Platt’s army was in Massawa, In the 
south, General Cunningham started his offensive against Italian 
Somaliland on Feb. 11, three days later was in Chisimaio, and on 
Feb. 24 entered Mogadishu. Instructed by General Wavell to ad- 
vance on Harrar to cut communications between Addis Ababa and 
Djibouti (Jibuti), General Cunningham pressed forward and on 
March 17 was in Jijiga, 744 mi. N. of Mogadishu, The previous 
day Berbera had been recaptured by a combined operation from 
Aden under Air Vice-Marshal G. R. M, Reid. Harrar fell on 
March 25, Dire Dawa four days later and on April 6 the Ist 
South African division entered Addis Ababa, Emperor Haile 
Selassie, coming from the west, made his formal entry into the 
capital on May 5, five years to the day after its occupation by 
the Italians. 

After his rapid advance General Cunningham wished to deploy 
his forces to the west in order to reduce the enemy centre of resist- 
ance in the Jimma (Gimma) area; General Wavell, however, 
anxious to get the South African division and the large quantity 
of transport as quickly as possible to Egypt, ordered a northward 
advance along the new Italian-built highway from Addis Ababa to 
Asmara, At the same time General Platt was ordered to advance 
south with the Sth Indian division (the 4th returned to Egypt after 
the fall of Keren). The two British divisions met the Italians at 
Amba Alaji, 235 mi. S. of Asmara and 424 mi. N. of Addis Ababa. 
The combined attack resulted in the surrender on May 17, 1941, 
of a large Italian army under Amedeo of Savoy, duke of Aosta, 
its commander in chief, This decisive victory was not the end 
of the campaign; the Italians continued to resist in two other 
redoubts until the surrender of Gen. Pietro Gazzera in the Jimma 
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area on July 8 and of Gen. Guglielmo Nasi at Gondar on Nov. 27, 
1941. 

The conquest of Italian East Africa had been accomplished by 
five British divisions and the small guerrilla force of Lieutenant 
Colonel Wingate (50 British officers, 800 Sudanese and 300 Ethi- 
opians), helped by irregular patriot forces. The Italians had a 
numerical superiority of four to one over the British and their 
armies totaled 220,000 men. Discouraged by their defeat in the 
western desert, they exhibited a low morale throughout and felt 
uneasy in a country which they had occupied five years earlier but 
of which the population had remained unconquered. 

When General Wavell began operations against Italian East 
Africa he did not expect such an easy, quick and complete vic- 
tory. The ultimate pattern of the British offensive was a pincer 
movement on the largest scale through Eritrea in the north and 
Somaliland in the south converging on Amba Alaji, combined 
with a direct thrust through western Ethiopia by the patriot forces. 
“Tt looks Teutonic in conception and execution, but the result was 
not foreseen in the original plan,” wrote Lord Wavell in his dis- 
patch on “Operations in East Africa” (supplement to the London 
Gazette of July 9, 1946). It came about gradually through the 
development of events. “It was in fact an improvisation after the 
British fashion of war rather than a set piece in the German 
manner.” (K. Sm.) 

2. Egypt and Libya.—These campaigns were dominated by 
three gifted commanders whose careers overlapped but whose 
ascendancy fell into three periods: Gen. Sir Archibald Wavell 
(until Feb. 1941), Field Marshal Erwin Rommel (March 1941- 
Aug. 1942) and Gen. Sir Bernard (later Field Marshal Viscount) 
Montgomery (from Sept. 1942). 

Between El Agheila, near the Tripolitanian frontier, and El 
Alamein, about 60 mi. W. of Alexandria, there was no naturally 
defensive position which could not be readily turned. There was 
only one road, along the coast. There were several small ports but, 
with the exception of Bengasi (Benghazi), only two large ports, 
"Tripoli and Alexandria (each at the end of the respective lines of 
communication), by which to maintain major forces. Water sup- 
plies were, in parts, sparse. 

Apart from the Jebel Akhdar, the “bulge” of Cyrenaica 
which the Italians had attempted to colonize and which was out- 
flanked regularly throughout the campaigns, the terrain was, 
in the main, flat and arid desert. Between El Agheila and El Al- 
amein there was ample room for maneuver, particularly for 
mechanized forces; airfields were readily confected; moreover, 
save a small number of Arabs and, at first, a few Italian settlers, 
there were no civilians. The nature of the country with its soli- 
tary coastal road and the dispersion of its small ports gave the 
campaigns their pattern: a series of mechanized turning move- 
ments, outflanking "hooks" from inland while infantry hugged 
the coast, to secure a port which would nourish a further advance. 
"North Africa," said Gen. von Ravenstein, the commander of the 
21st panzer division, "is a tactician's paradise and a quarter- 
master's hell." 

First Italian Offensive ` (Sept-Dec. 1940)—When Italy 
declared war on June ro, 1940, it had more than 200,000 
troops in Libya and a considerable numerical superiority in air- 
craft. Thenceforward, British reinforcements had to reach Egypt 
via the Cape of Good Hope. With a detachment of the 7th 
armoured division on the Cyrenaican frontier, the main British 
positions were at Mersa Matruh, 120 mi. farther east. From 
June 11, small British columns established an early dominance by 
harassing raids over the frontier, but on Sept. 13 after a heavy 
artillery program against the deserted escarpment above Sollum, 
the Italians invaded Egypt on a narrow front along the coast with 
two divisions up, two in rear and a further division and the Maletti 

group in reserve. Sidi Barrani was reached by Sept. 16. These 
forces, subsequently increased by two additional divisions to a 
strength of 80,000 men, then distributed themselves, to remain for 
more than two months with ill-assured supply, in a series of forti- 
fied camps from Maktila, on the coast east of Sidi Barrani, to the 
escarpment about Sofafi, about 50 mi. away, in echelon from the 
left flank. Their defenses lacked both depth and mutual support. 
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A gap of more than 20 mi. lay between Sofafi on the right and the 
next camp at Nibeiwa. 

British Counteroffensive (Dec. 1940-Feb, 1941) —Alter 
an approach march by night over open desert, two highly mobil 
British divisions (7th armoured and 4th Indian) advanced on the 
gap. Complete surprise resulted in the rapid capture of Nibeiva 
early on Dec, 9, and by nightfall the Tummar camps, immediately 
north, had almost entirely fallen. Next day Sidi Barrani was m 
taken, and the ragged road to the west had been cut. In qid 
pursuit, the 7th armoured division intercepted a long Italian 
column between Buq Buq and Sollum, making its way back to the 
frontier. “Something is wrong with our Army,” wrote Count 
Galeazzo Ciano on Dec. 11, “if five divisions allow themselves t0 
be pulverized in two days." By Dec. 15 all Italian troops had been 
driven from Egypt, leaving nearly 40,000 prisoners m Briti 
hands, and the majority of the Italian army remaining in Cyrena 
had withdrawn within the invested 17-mi. perimeter eye 
There was a pause for maintenance and reliefs and to NU 
port of Sollum, before Bardia fell, after a naval bombardment an 
a heavy attack from the west, to the 6th Australian division (whic 
had relieved the 4th Indian division) on Jan. 5. About 45,00 
prisoners and 460 guns were captured. ail 

By the next day, the 7th armoured division had cut the ban 
Tobruk-Derna and the track Tobruk-Mechili while the ha 
were abandoning their airfields at Gazala, Tmimi and Bomba. iy 
southern face of the 28-mi. perimeter of Tobruk was ata 
the Australians on Jan. 21, with effective air and naval supp?! di 
capture the road junction Sidi Mahmud 8,000 yd. inside wa 
eter. The town capitulated next day with 38,000 more prisoners 

The remaining Italian forces in Cyrenaica fell into hoc 
elements: the majority of the infantry east of Derna anda l 
anized group about Mechili, the nodal point of the tracks i 
from the Jebel Akhdar and the direct westward route to K 
While the Australians pushed into the Jebel, the 7th Anat 
division moved on Mechili. By Feb. 3 it was evident offer! 
Italians were abandoning the “bulge,” and great i ae 
complete victory. The 7th armoured division was ! ‘ot 
swiftly directed on Msus with a tight maintenance margin. od 
off the Italians south of Benghazi by moving northwest g^ 
or southwest on Agedabia as required. By Feb. 5; after £ 
ling approach across unreconnoitred desert, detachmen esci 
astride the main routes southwest of Beda Fomm, pocki j 
into Tripolitania. Eighty-four Italian tanks were put out nd P 
next day by the British pincers closing from Soluc et 
Fomm. After an abortive attempt by 3o Italian tanks en 
through at dawn on Feb, 7; Gen. Annibale Bergonzoli d 
unconditionally. The Italian roth army had thus bee? is 
and Cyrenaica was in British hands. During the two mi 
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g Dec. 7 the army of the Nile advanced about soo mi. It 
lestroyed an Italian army comprising nine divisions and part 
mth and had taken 130,000,prisoners, 400 tanks and 1,300 
_ In these operations Gen. Sir Richard O'Connor, Wavell’s 
‘commander, had never employed more than two divisions 
ne, the 7th armoured division, “the Desert Rats,” being 
throughout. British casualties totaled 1,928 men. The 


g while the R.A.F., though most inferior in numbers, 
d complete superiority over the Italian air force. 
d Axis Offensive .(March=April 1941).—Wavell was 
lled to gamble on a strategic shoestring. Uncertain when 
an ground forces would reach Africa (where their aircraft 
ready operating) and pledged, although Keren and Chisi- 
d still to be taken, to send to Greece what he could scramble 
her, he risked leaving the newly gained Cyrenaica with an un- 
ength armoured brigade covering its western approaches and 
Australian division forming in the Jebel, British and Ger- 
oured cars first met on Feb. 20 and, before the month was 
German aircraft had made the port of Benghazi unusable. 
maintenance of the slender British forces had therefore been 
‘thrown back on the long line to Tobruk when Rommel recaptured 
El Agheila on March 24 and advanced in. force through Marsa 
Brega on March 31 with the sth light division (an experimental 
German formation subsequently converted into the 21st panzer 
n) and two mobile Italian divisions. 
i British attempts to delay, first around Agedabia, to cover 
Benghazi, then on the line Derna-Mechili to cover Tobruk, were 
foiled by the faster and more powerful German tanks on the open 
flank, The Germans thrust in two main groups, one forcing its way 
through the Jebel on Derna, the other dashing via Msus across 
the open desert on Tobruk. Having captured a British divisional 
tadquarters at Mechili on April 8 and driven a small delaying 
force back from El Adem to the Egyptian frontier, Rommel 
launched an ill-prepared attack on Tobruk on April 10-11, which 
Was worsted after three tense days by the British gunners and 
ustralian infantry who had withdrawn within the defensive 
perimeter. 
Their tanks requiring overhaul, the Germans, with Italians in 
ndance, settled down to prepare a less impetuous assault while 
the 15th panzer division moved up from Tripoli. The renewed 
- Mtück went in on the night of April 3o-May 1, but the Germans 
_hatrowly failed in their purpose, and Tobruk settled down to the 
thythm of its long siege. 
_ The escarpment running southeast from Sollum was generally 
mpassable to vehicles for about 50 mi, inland save at Sollum itself 
and at Halfaya. While Tobruk remained besieged, operations on 
the Egyptian frontier developed into battles for possession of the 
two passes, Sollum and Capuzzo were captured by the British on 
May 15, only to be regained by the Germans next day. On May 27 
the Germans took Halfaya in an operation ("Scorpion") beginning 
a diversion for the battle of Crete. Asa result of political pres- 
Sure to relieve Tobruk, Wavell ordered an attack (*Battleaxe") 
Over the frontier on June 15 designed to defeat the German armour 
e before advancing on El Adem. Capuzzo fell, but Halfaya 
Sollum remained in German hands, and by the evening of 
s 16 additional German armour had arrived from outside 
: Following an armoured battle south of Sidi Omar that 
tight, the British began to withdraw after heavy tank losses, par- 
icularly from the German 88-mm. gun. 
fom had already revealed the qualities which were to stamp 
Sdesert career: a forceful and inspiring personal leadership, dis- 
‘either risk or advice; a roughshod capacity to take ad- 
itage of his opponents’ mistakes as rapidly as he recovered from 
j à tendency to improvise and to repeat his tactics; a lia- 
Obsession. 
cupation with Tobruk conditioned the reorganization and 
mulation of strength to which both sides devoted the long hot 
ier: one to capture, the other to relieve, the fortress. While 
Allied battalions in the front line dominated the four Italian 
Allie ions and three German battalions besieging the perimeter, the 
"lied naval and air forces tackled with redoubtable success the 
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double task of keeping Tobruk alive and hamstringing the build-up 
and maintenance of the Axis forces preparing to assault its met- 
tlesome garrison. The Italian navy was not risking another Mata- 
pan; and between May and November no single Axis convoy 
reached Tripoli or Benghazi unscathed; no single Axis formation 
arrived in Africa complete. Meanwhile, Gen, (later Field Mar- 
shal) Sir Claude Auchinleck succeeded the sagacious Wavell (who 
had been involved in six campaigns between February and July) 
and steadily built up his striking force (which became the 8th 
army), undisturbed in the desert itself save by an abortive raid to 
investigate his preparedness by the 21st panzer division over the 
frontier as far as Rabia on Sept. 14, and by the urgent and political 
need to change the personnel holding Tobruk. 

The Italian forces under Gen, Ettore Bastico’s supreme com- 
mand (for the North African littoral as an Italian domain was per- 
force also in name an Italian theatre) totaled eight divisions, of 
which three (Ariete, Trieste and Trento) were formed into a mo- 
bile corps. The Axis frontier defenses were strengthened by the 
fortification of Halfaya and Sidi Omar to increase the difficulty 
of frontal assault and to extend any turning attempt. To release 
the 15th and 21st panzer divisions for their proper role, the 90th 
light division was created from positional battalions about Tobruk. 
Rommel proposed to hold off the British at the frontier while he 
attacked Tobruk on Noy. 23. 

Second British Counteroffensive (Nov. 1941-Jan, 1942).— 
The British attack (“Crusader”) at dawn on Nov. 18, 1941, 
achieved complete surprise. Swinging an armoured corps wide 
across the frontier from Maddalena, the British sought to bring the 
German armour to battle, while on the inner flank another corps, 
having masked the frontier defenses, attacked northward to isolate 
Sollum and Bardia. The Tobruk garrison was to break out ap- 
proximately southeast to join the relieving armoured corps. By 
Nov. 19 the British had seized the vital area of Sidi Rezegh south- 
east of Tobruk. Rommel replied by ordering the junction of the 
21st panzer and Ariete divisions west of Bir el Gobi for attack 
eastward, while the 15th panzer division moved west from Sidi 
Omar. 

By Nov. 23 the British plan had gone awry. Sidi Rezegh had 
been retaken, the sortie from Tobruk was stuck and the spearhead 
of the corps which had attacked north over the frontier was held 
at Gambut. While uncertainty existed in the British command, a 
mood relieved by Auchinleck’s decision to take over personally, 
Rommel threw away his opportunity in a characteristic gamble to 
finish the battle quickly. Collecting all the armour he could muster 
on Nov. 24, he led a “dash to the wire,” a raid over the frontier 
through the British lines, then swept north on a wide, incoherent 
front. His disruptive columns, having failed to unseat the British 
from their essential purpose, swung back on Nov. 26 against the 
rear of the New Zealanders, who had by then pushed beyond 
Gambut to retake Sidi Rezegh. Next day the Tobruk garrison 
captured El Duda, making junction with the relieving forces on 
Nov. 27. The 21st panzer and Ariete divisions were therefore 
east and the 15th panzer division west of the corridor, the reverse 
of their dispositions when Sidi Rezegh had first been captured and 
some measure at once of the disruption which Rommel had created 
for himself and of the whirligig of desert warfare. 

By Dec. 1, however, the 15th panzer and the goth light divisions 
managed to break through the corridor to join the 21st panzer 
division at Zaafran. Rommel then again overreached himself 
and had to pull in his horns by abandoning the area east of the 
general line Bir el Gobi-El Adem. He began to withdraw from 
Tobruk on Dec. 7-8 and by Dec. 12, after expensive rear-guard 
actions, the Germans had reached a line running southwest from 
Gazala with an open right flank, A heavy battle for disengagement 
ensued, but by Dec. 15 it was evident that Rommel's lines were 
both pierced and turned. ‘He retreated to Agedabia, picking up a 
delivery of tanks from Benghazi en route. The British failed to 
cut him off and, after another enveloping attempt about Agedabia 
on Dec. 28-30, tried to contain the main Axis forces in western 
Cyrenaica while they proceeded methodically to eliminate the iso- 
lated Axis positions masked in the rear: Bardia, Sollum and Hal- 
faya. Refreshed by the arrival of a convoy at Tripoli and by two 
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Italian divisions, Rommel then withdrew into the strong El Agheila 
position to refit: back where he had started. 

Third Axis Offensive (Jan—Aug. 1942).—Nearer to his 
base, Rommel was ready first. Having probed British strength 
astride the coastal road on Jan. 21, he seized his advantage next 
day and rapidly captured Saunnu and Antelat. By Feb. 4 he had 
retaken Benghazi and driven the Allied forces back to their chosen 
line of resistance south from Gazala. He did not press home his 
attack on Feb. 14-15, and both sides settled down to prepare again 
for further advances while the race for supply was run, a phase 
demonstrating yet again the immense significance of Malta, the 
“unsinkable aircraft carrier,” 

The Allied defenses were a straggle of irregularly spaced strong 
points, “boxes” linked by mine fields. Most important was that 
at “Knightsbridge,” a track junction where the Trigh Capuzzo 
running west from El Adem crossed the north-south track between 
two other “boxes,” Acroma and Bir Hacheim. South and east of 
Bir Hacheim the left flank lay open. Rommel planned a swift 
drive round this flank to capture Bir Hacheim and roll up the Allied 
positions from south and rear. Tobruk was to fall on May 3o. 

The attack began on May 25, the German armour swinging 
round Bir Hacheim, one division making for Acroma, another for 
El Adem. By May 28 it was obvious that rapid success had es- 
caped Rommel, and the slim margin of supply which he had al- 
lowed himself might be turned to Allied advantage. To ensure 
his continued maintenance, or if necessary his retreat, he had to 
cut a corridor back westward through the British mine fields. A 
fierce four-day armoured battle about Knightsbridge resulted, 
Within an ace of victory, the 8th army failed to prevent Rommel 
from keeping open, indeed widening, his feed pipe to the “caul- 
dron." Instead of his enforced withdrawal, Rommel regained the 
initiative with a modification of his original plan by regrouping his 
main strength in a salient east of his corridor while he proceeded 
to eliminate Bir Hacheim, which extended and hobbled his south- 
ern supply line. While the Free French hung on tenaciously 
against repeated attacks on Bir Hacheim from June 2 to 10, farther 
north the British were trying unsuccessfully to pinch out the Axis 
salient. The evacuation of Bir Hacheim on the night of June 
10-11 offered Rommel the opportunity to destroy the remaining 
positions piecemeal, A series of heavy armoured battles, in which 
once again the inferiority of British tanks was revealed, covered 
the fighting withdrawal of the exposed Allied infantry. The British 
then attempted to repeat 1941 by holding Tobruk and delaying 
on the Egyptian frontier. But Tobruk, so long the symbol of 
British resistance to Rommel, fell with unexpected suddenness on 
June 21. With the forces thus released and the booty thus secured, 
Rommel could be stopped at the frontier neither by Allied arms 
nor by Italian advice. Once again Auchinleck rose to the crisis 
and assumed personal command. He decided to pause at Mersa 
Matruh while the last ditch was manned, the El Alamein line 
we Wavell had reconnoitred and Auchinleck himself had made 
ready. 

By June 26 Rommel had reached Matruh, where he attempted 
to repeat the enveloping maneuver which had just gained him 
Tobruk, He was foiled by the remarkable rear-guard action of 
the New Zealanders at Mingar Qu’aim and because the British, 
who had retreated hundreds of miles under the magnificently of- 
fensive protection of the desert air force, despite the loss of 80,000 
men, were still full of fight. Although Matruh and Daba fell be- 
fore the end of June, by the time the Germans reached El Alamein 
their drive was almost spent. The first few days of July saw 
desperate fighting, but by July 5 the Germans had begun to estab- 
lish a defensive screen, 
defensive layout, and the heavy fighting which continued through- 
out July centred upon possession of the key ridges of Tel el Aisa 
in the north and Ruweisat, the backbone of the British defenses 

in the central sector. 

The El Alamein line was the organization of a naturally defen- 
sive position about 6o mi. W. of Alexandria between the sea coast 
and the Qattara depression 35 mi. S. Like the Gazala position, it 
had been originally laid out as a series of mutually supporting 
boxes, but with the significant difference that the southern flank 


Both sides set about developing their ` 
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was closed by a sand sea generally impassable to large fo 
Astride the coastal road lay Rommel’s obsession, the EJ Ael 
box itself, upon which the remaining defenses pivoted, n 

Once again the battle of supply bulked foremost. Rommdg | 
now at the end of a long and frequently punctured pipe line hl 
though an Allied combined operation to take Tobruk failed in 
tember), whereas the Allies were defending their very base, Wik 
the toll of Axis shipping mounted rapidly, the Allied build-up was 
for the first time swifter. Nevertheless, Rommel attacked first, 

The 8th army, now under Montgomery’s command, knew ie 
the battle was to proceed. When Rommel advanced in strength 
on Aug. 31 to complete the “final annihilation,” he was met on the 
strongly held Alam Halfa ridge, which dominated the Southem 
sector, by massed artillery and tanks which refused to react to his 
design but fought a model defensive battle on ground of Mont. 
gomery's choosing. Close air support was employed as never be. 
fore. Asin May, Rommel had impulsively disregarded his main 
tenance in the rapid hope of a glittering prize: this time 
itself. Far in the rear, the coup de grâce was delivered by Air 
Marshal Sir Arthur (later Lord) Tedder’s Wellingtons, which sank 
the fuel convoy in Tobruk which was Rommel's last hope of effec. 
tive resupply. On Sept. 3 he began to withdraw. Montgomery 
had become a power in the sand, and the 8th army had acquired 
the morale and the master it needed for the battle of El Alamein, 

Final British Offensive (Oct, 1942—-April 1943).—To ensue 
the safe passage of the last convoy which could renew Maltas 
almost exhausted aviation spirit, the Allies needed possession of 
the Martuba group of airfields in the Jebel Akhdar by mit 
November. Moreover, the North African landings (“Torch’) | 
were to take place early in the month. These requirements anl | 
the state of the moon and of Allied readiness set the date for 
Oct. 23. 

By then the Axis defenses were deeper and stronger. Tn the 
northern sector any Allied attack was intended to lose both force 
and direction within the system itself; in the south, where the 
defenses were less intricate, they were sited to canalize Alied 
penetration, Five Italian divisions were held in position by tik | 
mine fields and a corset of German infantry. In the rear wer 
four armoured divisions and the 90th light division. À further 
Italian infantry division stood on the frontier. Montgomery | 
design (“Lightfoot”) was to feint in the south while he cut to | 
corridors through the northern Axis positions in a moonlit breakin 
operation with massed artillery support; to hold off the Gem 
armour during the “crumbling” operations which would ensue, | 
and, in this dogfight, lasting perhaps ten days, to destroy the 
infantry and thus leave Rommel’s armour without firm bases frat 


which to maneuver or within which to refurbish, ‘Then ony 

Montgomery purpose to release his own armour. d 
Before Oct. 23 the desert air force had conclusively won 

air battle and thereafter devoted its full and success 


ful attention 
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to the close support of the land forces shown so effective at 
Alam Halfa. By Oct. 25 Montgomery had established a bridge- 
head in the northern Axis positions and the dogfight was going 
well. He then developed his northern thrust by a series of fierce 
attacks, mainly by the 9th Australian division, the veterans of 
Tobruk, into a salient which menaced the coastal road and rail- 
yay, Misled about his ultimate line of advance, the German 
Afrika Korps steadily congregated, not without severe losses, in 
the northern sector about Sidi Abd ur Rahman. Switching his 
thrust line swiftly, Montgomery, who by shrewd regrouping since 
(ct, 26 had been accumulating reserves as steadily as Rommel had 
been committing his, early on Nov. 2 (Operation “Supercharge”) 
cut south of the German strength into the Italian positions. A 
quickly improvised Axis anti-tank screen prevented the immediate 
break-through, but by Nov. 4 the 51st highland and the 4th Indian 
divisions had forced back the screen, and the Sherman tanks with 
which the United States had equipped the British armoured divi- 
sions (even at the expense of their own divisions in training) swept 
with the motorized New Zealanders out into open country. Heavy 
rain on Nov. 6 and 7 saved the Axis forces from annihilation; but 
four German and eight Italian divisions had been drastically de- 
feated, and 30,000 prisoners were taken. 

The pursuit was rapid. The Martuba group of airfields was in 
Allied hands by Nov. 15, in time to support the convoy which left 
Alexandria next day. Benghazi fell on Nov. 20 and by Nov. 23 
Rommel was back once more at El Agheila. The capture of El 
Agheila was psychologically important to the 8th army, with its 
memories of the annual retreat of the past, and as the gateway to 
Tripoli, its perennial target. In the event, Rommel partially false- 
fronted the British attack, and the remarkable December out- 
flanking march of the New Zealanders over inland desert never 
before traversed by large forces failed to entrap many of the Ger- 
mans who retreated to the Buerat position covering Tripoli. The 
main Allied difficulty was now administrative, and the size of the 
force which could be maintained as far as Tripoli was small. By 
the morning of Jan. 16, however, the “left hook" was beyond the 
Wadi Zem Zem, the main natural obstacle, and on Jan. 23, exactly 
three months after the El Alamein battle had begun, the 8th army 
entered Tripoli. 

The next objective was the Mareth line, but first Tripoli had 
to be “uncorked,” Only light forces advanced therefore into 
southern Tunisia. Between Feb. 28 and March 4, the 8th army 
Was accordingly not well disposed for Axis counterattack, yet it 
Was increasingly evident that Rommel, having broken off his 
Tebessa attack against the 1st army, was turning south to deal the 
Sth army a blow before the united weight of Gen. Dwight D. Eisen- 
hower’s command could be brought against him. He was too late, 
for when he attacked on March 6 at Medenine with the 10th, 15th 
and 21st panzer divisions, Montgomery had made ready. In 
Rommel’s last attack in Africa, he was decisively defeated in a 
Single day in an engagement which again demonstrated Mont- 
Somery’s mastery of the defensive battle. 

The Long Range Desert group, a remarkable body of military 
explorers, had already found a way through the uncharted desert 
West of the Matmata hills which closed the western end of the 
darth line which the French had originally prepared. Behind 
E € screen provided at Kasr Rhilane by Gen. Jacques Leclerc's Free 
pm (who had joined Montgomery after their astounding march 
tom Lake Chad), a large outflanking force was built up with Gen, 
ir Bernard Freyberg's New Zealanders as a nucleus. A heavy 
EM attack on the Mareth line proper was launched across the 
Mer- filled Wadi Zigzaou on March 20, but the German reaction 
3 heavy, Montgomery straightway reinforced his left hook and 
A March 26, with the most effective close support by aircraft 
Y ied till then employed, he was able to force the Axis switch line 
A d the hills before El Hamma and release an armoured divi- 
ni y moonlight through the disorganized Axis forces. German 

nforcements were too late; the 52 tanks they had lost at 

*denine on March 6 were badly missed at El Hamma. The 

areth line had been turned, and only the Axis forces holding the 
i5 Akarit position (the “Gabés gap” between the Shott el Fejaj 

the sea) stood between the 8th army and its U.S. comrades. 
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IE The position was stormed in the 
dark early morning of April 6. 
The Germans held on throughout 
the day, but on April 7 British 
armoured cars made contact with 
tanks of the U.S. 2nd corps on 
® the Gabés-Gafsa road. For the 

rest of the Tunisian campaign, 
see The North African Campaign, 
* Nov. 1942-May 1943, below. 

(E. T. Ws.) 

3. Occupation of Madagas- 
car.—The British had reason to 
believe that the Japanese, after 
the capture of the Andaman Is- 
lands, would seize the island of 
Madagascar either by force or 
through Vichy collaboration and 
thus cut off the last supply route 
to the middle east. In order to 
forestall a Japanese invasion, a 
British naval and military force 
under the command of Adm. Sir 
James F. Somerville attacked 
Diégo Suarez on May 6, 1942. 
| The next day Diégo Suarez sur- 
rendered. After the occupation 
of this important naval base in 
the Indian ocean it was hoped 
that some degree of collaboration 
with the French administration 
would supervene which would 
enable the British to secure cer- 
ELA NORTH AFRICA: FEBRU- tain military objectives while still 

maintaining the machinery of 
French government in the island. By July it became obvious that 
the governor general, Armand Annet, although toying with the 
idea of collaboration, was really only playing for time until the 
rains began in October. 

Lieut. Gen. Sir William Platt, who since July 1, 1942, had been 
in command of all British troops in Madagascar, therefore advised 
the chiefs of staff that further operations were essential. The 
plan proposed by General Platt, Admiral Somerville and Air Com- 
modore M. L. Taylor was accepted. The offensive began on 
Sept. 10, and the same day the port of Majunga was conquered 
after slight resistance. Eight days later Tamatave surrendered; 
on Sept. 23 the British entered Antananarivo, the capital, where 
they were enthusiastically received by the population. Annet, 
however, and the pro-Vichy French forces withdrew southward, 
blocking all roads heavily as they went. At the end of September 
the British advance from Antananarivo was resumed, Antsirabe 
was occupied on Oct. 2 and Fianarantsoa on Oct. 29, On Nov. 4 
Annet sent a plenipotentiary to obtain terms for an armistice. 
The British terms were accepted and hostilities ceased on Nov. 5. 
Annet was interned at Durban, and on Jan. 8, 1943, General Platt 
handed over the responsibility for the administration of Madagas- 
car to Gen. Paul Legentilhomme, a representative of Fighting 
France under Gen. Charles de Gaulle. (K. Sw.) 


F. Tug Near East CAMPAIGNS 


1. Iraq.—Influenced by Axis successes during 1940, the Iraqi 
government continued to maintain diplomatic relations with Italy, 
whose legation became the centre of Axis intrigue and propaganda. 
Early in 1941, Rashid Ali al-Gailani became prime minister; 
backed by four Iraqi generals, known as the Golden Square, he 
began to collaborate openly with the Axis. 

On March 31, 1941, the regent of Iraq took refuge on a British 
warship at Basra to evade arrest by his government. The British 
government, in accordance with its treaty rights, ordered an 
Indian brigade to Basra, which arrived on April 18. Rashid Ali, on 
hearing that additional troops were coming from India, ordered the 
Traqi army to attack the British air base at Habbaniyah, 40 mi. W. 
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of Baghdad. The Iraqi forces consisted of more than 9,000 troops 
with 50 guns while the garrison of Habbaniyah numbered 300 
British infantry (flown up from Basra), 1,000 R.A.F. personnel, 
1,000 levees (mainly Assyrians) and no artillery. 

On April 30 the Iraqi forces occupied a ridge overlooking Hab- 
baniyah and commenced bombardment by air and artillery. Until 
May 7 the position was critical; then the garrison, supported by 
British air forces from Egypt, drove the Iraqi forces, which had 
been reinforced by the German air force, back to Al Falluja on 
the Euphrates. Meanwhile, the Indian brigade advancing from 
Basra was delayed by floods and demolitions. 

On May 18 a mechanized column consisting of British cavalry 
and the Arab legion of the emir of Trans-Jordan reached Hab- 
baniyah after marching about 560 mi. from Haifa, mostly across 
desert, This force secured Falluja bridge on May 19 and con- 
tinued its advance, reaching the outskirts of Baghdad on May 30. 
The government of Rashid Ali, disheartened by the lack of ade- 
quate support from the Germans, thereupon fled the country. 
Resistance ceased and the regent was able to return and form a 
new government. 

2. Syria.—During May 1941 Gen. Henri Dentz, the French 
(Vichy) commander in chief, had assisted the passage of German 
air forces to support Rashid Ali in Iraq. After the evacuation of 
Crete, the strategical importance of Syria increased; if occupied 
by the Axis, it would constitute a threat against Turkey or Egypt. 
The Allies decided therefore that the country could not be left 
open to German infiltration and should be occupied. The degree 
of resistance to be expected from the French (Vichy) could not be 
assessed, but the presence of Free French forces with the Allies 
was expected to have a stiffening effect. The garrison of Syria 
consisted of about 30 battalions with 90 tanks. The Allies had 
available for this operation about 15 battalions made up of British 
cavalry, the 7th Australian division, 5th Indian infantry brigade 
and Free French forces, but no tanks. On June 8 the Allies 
crossed the frontier in three columns. The right column (Indian 
and Free French brigade), moving via Dar’a on Damascus, was 
checked on June 10 ten miles short of that city. The centre (Aus- 
tralian) column captured Merjayoun on June 9, while the left 
column (Australian), moving up the coast, captured Tyre and 
forced the passage of the Litani river. Resistance to the advance 
stiffened thereafter, and Merjayoun was recaptured by a French 
counterattack. Only along the coast was slow progress maintained. 

On June 21 a bold night attack by the Sth Indian brigade reached 
the outskirts of Damascus and captured the airfield, causing the 
French (Vichy) to evacuate the city. By the end of June the 
coastal column, supported by fire from a cruiser squadron of the 
Royal Navy, had taken Sidon and faced a strong position covering 
Beirut. The Allied force in the meantime had been augmented 
by a British infantry brigade from Egypt and farther east by 
forces released from the Iraq operations. The British mechanized 
column from Baghdad turned back across the desert and took 
Palmyra after hard fighting, while an Indian column moved un- 
opposed up the Euphrates valley to capture Deir ez Zor. 

On June 7 the 7th Australian division on the coast launched an 
attack to secure Beirut and was closely supported by effective 
fire from the cruisers, in the face of which resistance began to 
crumble, causing the French (Vichy) to ask for an armistice on 
July 11. This armistice was signed at Acre on July 14, and Syria 
passed into Allied occupation. 

3. Iran.—During June and July 1941, reports began to reach 
the Allies of Axis activity in Iran and of the infiltration of Germans 
described as “tourists.” By the end of July, German activities 
had increased to an extent that compromised the neutrality of the 
Tranian government. After previous warning, on Aug. 16 the Brit- 
ish and Soviet governments asked the government to expel all Ger- 
mans. This request was answered on Aug. 16 by an assertion on 
the part of the Iranian government of strict neutrality together 
with a denial of German subversive activities. 

As a result of this unsatisfactory reply, British and Soviet troops 
moved into Iran on Aug. 25. British columns starting from 
Iraq were directed in the south on Abadan and Ahvaz and farther 
north on Kermanshah and Hamadan, while Soviet columns ad- 
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vanced south on Tabriz and Pahlavi. After slight initia] 
the Iranian army ceased fighting. A new government w; 
in Teheran, and by Sept. 2 the basis of a settlement with 
had been reached. 

On Sept. 16 the shah abdicated in favour of his son 
same day British and Soviet troops arrived at Teheran, 
nationals, with the exception of 80 Germans who had 
into the mountains, were evacuated. 


G. Tue BALKAN Campaicns (1940-41) 


1. The Greek-Italian War.—The occupation of All 
Italian forces on April 7, 1939, caused a reorientation 
fense plans of the Greek government, which hitherto i 
ance with previous Balkan agreements had been implem 
facing Bulgaria as a possible adversary. The distribution 
was altered to deploy, for defensive purposes on the 
front, eight infantry divisions and two infantry brigad 
timing for concentration on this front was 22 days, The 
force comprised about 156 planes for all purposes, many ol 
of an obsolescent type. 

In early Aug. 1940 Mussolini discussed in Rome the 
of an attack on Greece. The Greek light cruiser “Helle” 
pedoed by an unknown, “alleged Italian," submarine on 
the day of the Feast of the Assumption. The Greek go 
on advice from Berlin, acted with caution over this inci 
the event had an important psychological effect on 
people and added a religious zeal to the prosecution of th 
war against Italy, 

On Oct. 12, 1940, and subsequent days Mussolini hel 
ences in Rome planning the attack on Greece. The date 
for Oct, 28. The Italian forces taking part were on a war 
while the Greek army had not mobilized, The main Itali 
consisting of two infantry divisions and an armoured di! 
directed through Epirus and was successful in forcing 
forces of one infantry division and one infantry brigade to 
Kalamas. In the centre on the Pindus mountains, 8 
mountain division drove in initially through two Greek 
and almost reached the Metsovo pass but was unable to 
ground gained in face of counterattacks. In the noi 
the vicinity of the Prespa lakes, two Italian divisions 
a Greek force consisting of one infantry division and one 
brigade with similar results. pe. 

After two weeks of fighting, the Italian invasion 
checked and held by the Greek forces, whose divisions 
centrated on their respective battle fronts and gone S 
action. The mountainous nature of the terrain, with i 
communications, made their supply difficulties acute 77 
peasants, men, women and children from the villages a@ja® 
the lines, carried up ammunition and rations to the fo : 
The Greek air force, which by this time was reduced to W 
bers, was reinforced by five British squadrons from the mide 

Aíter Nov. 14, 1940, the initiative passed to the Gre 
On the northeast front, in a hard battle in which fi 
were engaged on each side, the Greek forces captured 
Korce (Koritza); on the Epirus and central fronts, 
forced back the Italians toward the frontier and by 
retaken Konitsa. At this juncture Gen. Alexandros #8 
Greek commander in chief, was faced with having | 
whether to continue the defensive in the northeast, 3 
greater successes had been achieved but where his forces" 
with very mountainous terrain and no definite object 
concentrate on the Epirus front for a thrust against 
Valona. The maintenance of communications for SUC? 
tion could be assisted by using sea transport. 
was decided upon and resulted in the capture of th 
Quaranta (Aghioi Saranta) and the town of Gjirokas! 
kastron) by Dec. 8, while on the rest of the front pa 
were made in the course of heavy fighting through mo 
the centre progress had been made in the Aoos valley 
was captured. Additional attempts to reach Valona 
port of Chimara on Dec. 28, but further offensive was í 
standstill by heavy snow conditions. The strength 017 
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engaged at the end of the year was as follows: Italians, 16 divi- 
sions; Greeks, rr divisions, 2 infantry brigades and 1 cavalry 
division. 

Jn Jan. 1941 the Greek command transferred the axis of at- 
tack to the centre sector. The offensive, initially successful, came 
toa halt by the end of the month after the capture of Boubessi 
put short of Tepelini, where it encountered many divisions freshly 
arrived from Italy. During February the Italians were still fur- 
ther reinforced and between March 9 and 25 launched a counter- 
offensive on a narrow front between Trebesina mountain, east of 
Tepelini and Boubessi, employing 12 divisions. This attack was 
stopped with heavy losses and no appreciable gain by six Greek 
divisions, while spasmodic fighting flared up all along the front. 
The forces engaged at the end of March were: Italian, 26 divisions; 
Greek, 14 divisions, 2 infantry brigades and 1 cavalry division. 

The hard fighting, combined with bitter conditions prevailing 
in the Pindus mountains during the winter, had taken its toll of 
Greek manpower in casualties from battle and frostbite. Through- 
out the campaign, because of the lack of communications in the 
mountainous country, the maintenance of front-line troops im- 
posed a great strain on all transport resources as well as on the 
troops themselves, who frequently had to resort to manhandling 
supplies. 

The Italians were better situated in this respect, as the port 
of Valona and the communications radiating from it were not 
seriously disrupted. It was this background of conditions that the 
Greek command had to face when, at the end of March, the Ger- 
mans were ready to strike from Bulgaria and the action of Yugo- 
slavia was uncertain. 

2. German Occupation of Rumania and Bulgaria —Dur- 
ing 1940 the occupation by the U.S.S.R. of the two Rumanian 
provinces of Bessarabia and Bukovina in June and the Italian 
attack on Greece on Oct. 28 disposed of any German intention of 
avoiding a commitment in the Balkans. 

The joining of the Axis by Rumania on Nov. 23, 1940, followed 
shortly by the infiltration into that country of German troops, 
secured the oil supply from the Ploesti fields and was a preliminary 
to the occupation of Bulgaria. 

On March 1, 1941, Bulgaria joined the Axis and the following 
day German troops commenced to cross the river Danube. In the 
occupation of Bulgaria the German forces found themselves in 
contact with two states, Yugoslavia on the west and Turkey to the 
southeast, whose attitude was so far undetermined. Forces there- 
fore had to be detailed to cover these frontiers and had to be in 
sufficient strength to overawe the respective governments and pre- 
vent their taking action. 

The German forces which entered Bulgaria consisted of r7 di- 
Visions (including s panzer), of which 8 were intended for the 
Operations in Greek Thrace. Their deployment was completed 
Within approximately a week of crossing the Danube, but the 
build-up of air forces and supplies necessitated a pause; the stage 
Was thus set for carrying out the occupation of the northern 
Aegean coast line at the end of March. 

3. German Conquest of Yugoslavia and Greece.—The at- 
titude of the Bulgarian government to the German infiltration into 
umania, which was nearly completed by the end of Jan. 1941, left 
no doubt that the German armies would be granted a free passage 
tough that country for an attack on either Turkey or Greece. 
€ Greek armies at that time were heavily engaged in Albania, 
nav 300,000 troops were deployed on the front between Lake 
hrid and the Adriatic. 

To replace heavy casualties in the Albanian fighting, the Greek 
garrisons of the fortified line in eastern Macedonia, covering 
lonika. against an attack from Bulgaria, had been heavily drawn 
ed Faced with the possibility of a German attack from ‘this 

tection, the Greek government on Feb. 8, 1941, asked the British 
fovernment what help could be afforded to it in case of such a 
‘velopment. As a result it was agreed that a British force would 
a elt to Greece to hold a position west of Salonika, which in- 

"ded the Aliakmon river and the Vermion range. This force was 

€ augmented by the Greek garrison from Thrace and eastern 
^cedonia, considered strategically indefensible in view of the 
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forces available. This plan envisaged Yugoslavia, whose attitude 
was in doubt, either acting as an ally or a strict neutral, to cover 
the northern flank. In face of the menace of a German attack 
from Bulgaria, the soundest strategical course would have been 
to withdraw the Greek armies on the Albanian front to a shorter 
line and thereby produce reserves which could be used as required 
for operations in northeast Greece. The Greek commander in 
chief, however, had to discard this plan in view of the disastrous 
effect it might have on the morale of the Greek soldiers. 

The force for holding the Aliakmon-Vermion line was altered 
subsequently to three Greek divisions and seven independent bat- 
talions. The eastern Macedonia defenses were held by three divi- 
sions. On March 7 the first British contingent (rst armoured 
brigade group) began to arrive in Athens and moved to an area 
west of the river Vardar, where it completed its concentration by 
March 21. 

Meanwhile, heavy pressure was being brought to bear by the 
Germans on the Yugoslav government to join the Tripartite pact 
which, after much vacillation, was signed in Berlin on March 25. 
The Yugoslavs considered this agreement an infringement of their 
sovereignty. On March 27 a coup d'état organized by Gen. 
Dushan Simovich expelled the regent and overthrew the govern- 
ment. A new government was formed in Belgrade, but a paralysis 
of indecision descended on it, and several days were lost while a 
state of uncertainty existed as to what courses should be adopted 
politically or strategically. Meanwhile, the German high com- 
mand had ordered an attack on Yugoslavia to be ready in eight 
days. The Yugoslav armies were in a state of semimobilization, 
ill equipped and lacking in modern weapons, tanks, anti-tank and 
anti-aircraft guns. 

On April 6 the Axis attack started with heavy bombing attacks 
on Belgrade, while land operations took the form of thrusts inward 
from all round the perimeter. These thrusts were successful in 
dividing the Yugoslav army and eliminating it in detail. The Ger- 
man columns which moved through Stip were directed on Skopje 
and Bitola with the object of getting in touch with the left flank of 
the Italian armies in Albania and isolating the Yugoslav forces 
from Greece. The head of these columns reached Bitola on 
April 8 and by April 9 had completed its task of cutting off the 
Yugoslav forces, which, by this time, were no longer capable of 
organized resistance. The inevitable result was that Yugoslavia 
passed under German domination on April 17, within 11 days of 
being attacked. 

The German column moving via Strumica bypassed the Greek 
defenses in eastern Macedonia and erupted down the Vardar val- 
ley into the Salonika plain, where it came into contact with British 
troops on April 9. 

The collapse of Yugoslav resistance and the occupation of Bitola 
by German forces threatened the Anglo-Greek army in process of 
occupying the Aliakmon-Vermion position, as any advance down 
the valley running from Bitola to Kozani would take that position 
in flank and reverse, the terrain offering easy movement for ar- 
moured fighting vehicles except for a gap with poor facilities for 
defense near Florina. 

The imperial forces had meanwhile been augmented by the ar- 
rival of the New Zealand division and two-thirds of the 6th Aus- 
tralian division, which enabled a hastily improvised flank guard to 
be collected and established to watch the Florina gap. This de- 
tachment was in position by April 9 and in touch with the 2oth 
Greek division on the Vermion range on the right, and a Greek 
cavalry division with one Greek infantry brigade under command 
detached from the Albanian front on the left, about Nymphaion. 

A heavy bombing attack by the German air force on Piraeus 
harbour on April 7 caused considerable dislocation to the working 
of the port, which never regained its former capacity. From 
April 8 to 11, air operations were on a small scale because of bad 
weather. 

The collapse of resistance in Yugoslavia placed the Anglo-Greek 
army in a difficult situation. Its flank was threatened by a force 
of one armoured and one infantry division from the direction of 
Bitola, while on its front a German corps was west of the river 
Vardar and in contact. The Aliakmon-Vermion position was held 
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too lightly for its length of front to offer protracted defense, and 
it was doubtful how long the detachment guarding the Florina gap 
could hold on in face of the superior forces opposed to it. It 
was decided therefore to fall back to a line running from Mt. 
Olympus through Servia and then northward along the mountain 
ridge east of and parallel to the upper section of the Aliakmon 
river. 

The German advance from Bitola crossed the frontier on 
April 10 and became heavily engaged with the flank guard. A two- 
day battle was fought in a snowstorm in which the Germans were 
able to make some slight progress. While this fighting was taking 
place, the withdrawal from the Aliakmon-Vermion position started 
on the night of April 11-12 and was completed by the morning of 
April 13; the flank guard covered by the 1st British armoured 
brigade thereupon fell back on Kozani. 

During these three days’ operations, the forecast of General 
Papagos as to the effect a withdrawal would have on the morale 
of the Greek army became manifest. His divisions had not been 
trained to carry out such a complicated maneuver as a retreat, 
and signs of disintegration were beginning to appear. In conse- 
quence it was decided to withdraw all forces east of the upper 
Aliakmon river to its western bank. 

Up to April 14, except for the heavy bombing of Kozani, the 
activity of the German air force was limited while the small British 
air force engaged German columns. With the improvement of 
weather conditions, the German air force came into operation 
again; and its attacks became continuous, widespread and intense, 
directed mainly on road and rail communications, 

Though the Anglo-Greek army in central Macedonia still pre- 
sented an intact front, the general situation was far from satis- 
factory. The weakness of the left of the Greek forces in the upper 
Aliakmon valley and the gap between the left of the Greek cavalry 
division and the armies in Albania were being exploited by the 
Germans and would shortly become a menace. To meet this 
situation it became necessary to withdraw all Allied armies to a 
shorter line in order to retain an intact front. 

On April 14, General Papagos approved the further withdrawal 
of the Anglo-Greek army to a line through Thermopylae to which 
the armies in Albania would conform. He suggested at the same 
time that the British forces should withdraw from Greece to save 
the country from devastation, 

On April 15, fighting developed in the Mt. Olympus area, in 
which Australian and New Zealand troops were engaged. The 
withdrawal commenced on April 17 and was largely carried out 
by night to avoid German air attacks. By April 20 the occupation 
of the new position was complete, with the New Zealanders hold- 
ing the famous Thermopylae pass and the 6th Australian division 
the Brailos pass farther inland, 

On April 18 Alexandros Korizis, who had succeeded Ioannis 
(John) Metaxas as prime minister, committed suicide, and King 
George II became acting head of the government. As a result of 
conferences following this crisis it was decided with the full ap- 
proval of the Greek king and government that the evacuation of 
the imperial forces was essential, and the first night for embarka- 
tion was fixed for April 28, Events in Epirus, however, caused the 
evacuation to be advanced four days; on April 21 the German 
Adolf Hitler division had reached Ioannina (Janina) and the local 
commander, without reference to the high command in Athens, had 
ordered the capitulation of the whole of the Greek army in Epirus, 
The embarkation was set therefore to commence on the night of 

April 24-25 and to be completed in three nights. The port of 
Piraeus was unusable but still remained a target for German bomb- 
ing. Nine embarkation points, consisting of small ports and open 
beaches, were selected on the coast line between Marathon to the 
north, east of Athens, and Kalamata in the south of the Pelo- 
ponnese. 

The rearward movement to the beaches began on the night of 
April 22-23 and was carried out without interference until 
April 24, when a German attack in force with tanks along the coast 
on Thermopylae was repulsed by the 6th New Zealand infantry 

brigade. 

The Royal Navy with the light forces of the Mediterranean fleet 
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carried out the embarkation and transport of troops by sea, 5 
using fast warships for the journey to and from Crete, tigi in 
in the plan could be avoided and embarkation Points ais 7 
suit the tactical situation on land. The movement by sea to 
subjected to continuous attacks by the German air force e 
and cost the loss of some warships and transports. The des 
tion of the remaining British fighters on an airfield at Arg 
the Germans complete superiority at this time. 

The evacuation was completed by April 28-29, but at Nauplia 
and Kalamata the Germans were successful in cutting off certain 
detachments which could not be embarked. 

The number of British Commonwealth troops sent to Greece 
was approximately 57,660. Of these, 43,000 were taken off, but 
all equipment had to be jettisoned. Of those embarked, 27 
were landed in Crete and the remainder transported to Egypt, 

The inability of the Italian forces in Albania to achieve success 
over the Greeks, the Yugoslav coup d'état and the presence of | 
British forces in central Macedonia forced the German high com 
mand to a commitment considerably in excess of its original con. 
cept. In all, 27 German field divisions (including 7 panzer d. 
visions) became involved in the campaign against Greece and 
Yugoslavia, in terrain which precluded rapidity of movement, 
thereby causing difficulties when it came to extrication. 

By April 21, information had reached Athens through Balkan 
railway sources that a comprehensive and carefully worked out 
railway movement of troops from southeast Bulgaria to Galicia 
had been dislocated by the diversion of these troops to the Greek 
and Yugoslav fronts. That such a concentration was contem- 
plated could portend only that a German attack on the USSR 
was imminent, It could be assessed that in the extrication of thet 
divisions from the Balkans the German high command lost from 
four to five weeks before completing its preparations for the it 
tack on Russia, which took place on June 22. This delay, if 
studied in conjunction with the German attempt to take Moscow 
before the end of 1941 and the advent of an early winter, played 
no inconsiderable part in the final outcome of World War Il 

4. The Conquest of Crete.—The capture of Crete became 
necessary to the German high command after the occupation ? 
Greece in order to secure sea communications in the AH i 
to provide fields for air action against the middle east and Med- 
terranean shipping routes. Crete, a mountainous island er. 
long by 40 mi. broad, offered poor facilities for defense hei 
attack from Greece since its one lateral road, harbour tn 
fields were all located along its northern shore. All Alli ii 
ping therefore had to pass through the narrow waters bet 
Crete and either Greece or Rhodes, held by Axis aet m. 

The imperial garrison consisted of 28,000 troops, most 0 ki ul 
having been evacuated from Greece, were short of equam 
supporting weapons, The defense was disposed along b e 
ern coast to cover the airfields of Malemi and Rel Hp 
(Retimo), the port and harbour of Iraklion and the bs 
at Suda bay. The German air force was in such spei wet 
attacking shipping and airfields that all British zii ong 
withdrawn before the main operation. The main atas 
with the heavy bombing of Malemi aerodrome in the aby pa 
corner of the island at dawn on May 20 and was followe wert o 
chutists and gliders, In the afternoon similar taons ou 1 
ployed against Rethymnon and Iraklion. In all a extreme 
troops were landed during the day. Casualties sc sell 
heavy, and only at Malemi had the attack establishes a 
night counterattacks by New Zealand troops were at An 
ful, but at dawn they were compelled to abandon groun ; 
of heavy bombing. nd Male 

During May 21-22, heavy fighting took place arot ing {0% | 
aerodrome, while German forces were continually alt P” | 
troop carriers. This enabled a sufficient force to in) 
Malemi to advance toward the town of Canea (e atte 

During the nights May 21-22 and 22-23, d craft, Y. 
to reinforce by sea, using a large number of små ple p 
frustrated by the Royal Navy, which caused considera! bing E 
but at the same time suffered losses itself from b? 
daylight. 
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Heavy fighting continued through May 24-25, the German at- 
tacks on Canea continuing to make progress; at Iraklion two 
British battalions landed on the south coast, marched overland 
and eased the pressure. German detachments, however, isolated 
the Rethymnon garrison by cutting the road east and west of the 
airfield. 

On May 27 the Germans succeeded in breaking through the 
Allied defenses covering Canea and thereby rendered Suda bay 
untenable, The continuous fighting and uninterrupted air bomb- 
ing were beginning to exhaust the power of the defense with the 
result that on that day the decision was made to evacuate. The 
losses suffered by the Royal Navy from Axis bombing made it im- 
perative that the evacuation should take place in the shortest pos- 
sible time, and it was decided that all should be completed by 
the night of May 31-June 1. The imperial forces in the Canea 
area, consisting of Australian and New Zealand brigades, British 
marines and commandos with tank and artillery units, withdrew 
over the mountains to the small port of Sphakia on the south 
coast; where embarkation started on the night of May 28-29 and 
was carried out without undue interference. At Iraklion the 
evacuation was completed on the night of May 28-29 from that 
port in warships, thereby avoiding a German attack which was 
in preparation. The isolated Australian and Greek garrison at 
Rethymnon, having received no orders to withdraw, continued 
fighting until May 31, when it was overwhelmed. 

There were 27,550 imperial troops in action at the commence- 
ment of the attack; of these, 14,580 were evacuated. The Ger- 
man losses were estimated at between 12,000 and 15,000, which in- 
duded a very high percentage of killed. 

The German success was attributable to the manner in which 
acompletely superior air force was handled in conjunction with 
air-borne troops. The defenders had many difficulties to contend 
with as most of the troops had been evacuated from Greece, hav- 
ing left behind their supporting arms, while communications on the 
island were limited to one road parallel to the north coast, con- 
necting the two harbours, The German air-borne troops suffered 
such casualties that they could not be reconstituted before the 
autumn, It also had the effect that an operation on such a scale 
was never again attempted. (H. M. Wy.) 


H. Tue GERMAN-RUSSIAN WAR 


The course of history was changed when Hitler invaded the 
U.S.S.R. on June 22, 1941, a day ahead of the anniversary of 
Napoleon's invasion. That move ultimately proved as fatal for 
him as it had for Napoleon. The effect was most immediate on 
Britain’s situation. Until then its prospects had appeared hope- 
less in the eyes of most people except its own, for its situation was 
far worse under modern conditions of war than it had been in 
Napoleon's time, Its government's decision to continue the strug- 
Hle after the fall of France and reject Hitler’s peace offers could 
spell only slow suicide unless relief came from one or other of 
the two remaining great powers. Otherwise, even if a German 
Sea-borne invasion failed, the concentrated development of sub- 
marine and air pressure on Britain’s sea communications was bound 
to Produce eventual collapse. 

Hitler brought Britain relief by turning east, just as the strain 
Was becoming severe, That eastward turn was influenced by 
Britain’s stubborn resistance but had deeper promptings. He had 
always contemplated the overthrow of the Soviet Union. Though 
he had brought himself to make the 1939 pact as a matter of ex- 
Pediency, antibolshevism was his most profound emotional con- 
Viction, arising from fear even more than from ambition. It had 
been stirred up afresh before he even considered the question of 
invading Britain, For early in June 1940, while he was still en- 
peed in the French campaign, Stalin had seized the opportunity 
? occupy the three Baltic states. Then on June 26, again with- 
Sut notice to Hitler, Russia addressed a 24-hour ultimatum to 

"mania demanding the restoration of Bessarabia, together with 
the surrender of northern Bukovina. The Russian forces poured 
^n immediately, as Rumania yielded. That placed them ominously 
"lose to the oilfields on which Germany depended. Hitler became 
acutely suspicious of Stalin’s intentions and began to feel that he 
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could not afford to wait to complete the subjugation of the west 
before dealing with Russia. 

A provisional plan for a stroke against Russia was worked out 
in the late summer of 1940 and elaborated in the autumn. The 
doubts of his generals merely served to give the new turn of his 
mind a more definite bent. Their doubts suggested that they 
still distrusted his military judgment; he must prove them wrong 
once again, and more strikingly. When they argued that it meant 
war on two fronts, he retorted that to overcome Britain would 
require an expansion of the air force and navy at the expense of 
the army, and that this could not be risked while Russia remained 
a menace. In that mood he did not share his diplomatists’ mod- 
erate satisfaction over the result of the November discussions 
with Vyacheslav Molotov in Berlin, but only noted the Russians' 
hesitation to join the Axis. On Dec, 18 he issued “Directive 
No. 21, Case Barbarossa,” which opened with the statement: “The 
German armed forces must be prepared to crush Soviet Russia in 
a quick campaign before the end of the war against England.” 

On Feb. 3, 1941, Hitler approved the final draft of the plan 
and had it presented to a conference of his chief soldiers. Their 
anxieties were not diminished by the balance sheet, which showed 
that the invasion would have to be made with an inferiority of 
numbers, in tanks as well as men, and must trust to an offsetting 
superiority of quality. That deficiency of strength became a 
handicap even before the offensive was launched. For Hitler was 
anxious to safeguard his Balkan flanks before striking at the 
U.S.S.R. and had hoped to secure this by power diplomacy alone, 
without fighting. That hope was impaired, to his annoyance, by 
Mussolini's independent aggression against Greece, which opened 
up the prospect of a British army’s being landed there. This threat 
led Hitler to decide that he must overcome Greece and clear out 
the British before he could proceed with his eastern plan. But 
the effort entailed was much increased when Vugoslavia's ad- 
hesion to the Axis was upset by a military coup d'état in that coun- 
try on March 27. Larger forces had now to be sent south to 
crush Yugoslavia simultaneously with Greece. Both nations 
were quickly overrun while the British were hustled back into 
their ships. But Hitler's decision, on April 1, to mount this 
double offensive had entailed the postponement of the Barbarossa 
plan from the middle of May to late June. By the swiftness of 
his Balkan victories he was able to keep to this revised timetable, 
but the five weeks’ delay shortened the time for carrying out his 
attempt to conquer the U.S.S.R., and that delay proved the more 
serious because in 1941 the Russian winter arrived earlier than 
usual. But spring was late that year, so that the rivers were still 
in flood and the ground soft until nearly the middle of June. It 
would thus have been practically impossible for Hitler to have 
launched his invasion of the U.S.S.R. more than a week or so 
earlier than he did. A greater hindrance to his chances of victory 
was that the German intelligence service underestimated the re- 
serves that Stalin could bring up from the depths of the U.S.S.R. 
It correctly estimated that there were about 150 divisions in west- 
ern U.S.S.R. and reckoned that a further 50 might be produced. 
But the Russians actually brought up more than 200 fresh divi- 
sions by the middle of August, making a total of 360, The conse- 
quence was that although the Germans (who launched their inva- 
sion with 120 divisions only) succeeded in shattering the original 
Russian armies by superior technique, they then found their path 
blocked by fresh armies. The effects of the miscalculations were 
increased because much of August was wasted while Hitler and 
his chief advisers were having long arguments as to what course 
they should follow after the initial victories. 

1. To the Outskirts of Moscow.—The German offensive was 
delivered on June 22, 1941, by three army groups under the same 
commanders as in the 1940 invasion of the west. Field Marshal 
Gerd von Rundstedt was on the right, in southern Poland. Field 
Marshal Fedor von Bock was in the centre, north of the Pripet 
marshes. Field Marshal Wilhelm von Leeb was on the left and 
drove through the Baltic states. But this time the main weight, 
and the decisive role, was committed to Bock’s army group. Two 
armoured groups (later rechristened “armies”), under Gen. Heinz 
Guderian and Gen. Hermann Hoth, were allotted to Bock’s front, 
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compared with only one, under Kleist, to Rundstedt's front. Once 
again the issue turned, not on the infantry masses, but on the 
armoured forces. These had now been increased from 10 di- 
visions to 20, but only by halving the number of tanks in each 
division. 

The invasion profited at the start from the way the Russian 
position in Poland formed two salients, which lent themselves to 
pincer strokes. The German command hoped, by these means, to 
wipe out the Russian armies before reaching the Dnieper, and then 
have a clear path. The northern salient was quickly pinched off 
by Guderian and Hoth. Piercing its Brest-Litovsk (Brzesc) flank, 
Guderian drove 50 mi. deep on the first day, and on June 27 
reached Minsk (200 mi. inside the frontier), where he joined 
hands with Hoth. But Bock’s infantry armies, following on, were 
not quick enough to complete the encirclement. About 300,000 
prisoners were taken, but a large part of the enveloped Russian 
armies forced their way out of the trap. Although these were 
clumsily handled and frittered their tank strength away in piece- 
meal action like that of the French in 1940, the isolated troops 
fought with a stubbornness that the French had not shown, and 
their resistance imposed a brake by the way it continued to block 
road centres long after the German tide had swept on. 

The German armoured groups now drove on eastward. Gu- 
derian crossed the Dnieper on July ro and reached Smolensk on 
July 16. There another big encirclement was achieved, in con- 
junction with Hoth. But the ring was not completely closed, as 
the foot-marching infantry was still far behind. Although a 
further 200,000 Russians were captured, a sufficient number es- 
caped to help the newly arriving reserves from the east in build- 
ing up a fresh resistance along the Desna. 

In this latest German bound a series of rainstorms also came 
to the aid of the Russians, turning the sandy roads into clogging 
mud, Even when the tanks could have pushed on they were held 
back because their transport—composed of heavy, wheeled ve- 
hicles—was bogged. The Germans had owed their success to the 
measure in which they were mechanized, but from now on they 
paid forfeit for not being fully mechanized. If their striking 
force had been equipped entirely with tracked vehicles they would 
have suffered fewer checks from the combination of bad weather 
and the Soviet Union’s primitive roads. 

Nevertheless the Germans had advanced more than 400 mi., and 
come within 200 mi. of Moscow, by mid-July. They still had 
ample time to gain a decisive result before the winter, but lost it 
primarily because Hitler wasted several weeks in making up his 
mind about the direction of the next move. He hesitated whether 
to swing north for Leningrad, south for Kiev or to drive on to 

Moscow, as Bock and Guderian wished. Brauchitsch was not 
strong enough to impose a clear-cut decision on Hitler. 

Meanwhile, Rundstedt’s army group had been driving forward 
through southern Poland with little difficulty despite the greater 
strength of the Russian armies there. These were thrown off their 
balance by the invasion and fell back eastward in confusion. In 
the next phase, Rundstedt’s advance was delayed by flank counter- 
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attacks from the Pripet marshes. But at the end of July, Kleis 
tanks broke through Gen. (later Marshal) S. M, Budenny's ps 
south of Kiev and made a scythelike sweep down through * 
Ukraine toward the Black sea. The mouths of the Bug ang a 
Dnieper were reached by mid-August, trapping a large part of 3 
southern Russian armies which were opposing the advance from 
Rumania. Hitler now decided to shift his centre of gravity and 
carry out another great encircling maneuver near the Junction 
of Bock’s and Rundstedt’s army groups. Kleist was ordered to 
wheel northward again, and Guderian southward, to close the 
pincers behind the Russian armies assembled around Kiey, Tli; 
trap succeeded, and 600,000 prisoners were taken. But it yay 
late in September before the victory was completed, and winter 
was approaching. 

Elated by this great success, Hitler decided to resume the ad. 
vance on Moscow, while Kleist was again sent south, to form the 
spearhead of a continued advance southeastward by Rundstedt, 
from the Dnieper to the Don, on the road to the Caucasus, Led 
advance through the Baltic states had reached the outskirts of 
Leningrad, but Hitler canceled the intended assault, fearing to 
become ‘entangled in city fighting. Rightly, he deemed it wiser 
to rely on the German superiority of maneuver in the open, but 
he had lost the best two months of the summer, when the open 
country was good going. He also handicapped his chances by 
splitting his effort in divergent directions. 

The renewed advance on Moscow began on Oct. 2. Its prospects 
looked bright when Bock's armies brought off a» great encitcle 
ment round Vyazma, where an additional 600,000 Russians were 
captured. That left the Germans momentarily with an almost 
clear path to Moscow. But the Vyazma battle had not been com 
pleted until the end of October; the German troops were tired, 


the country became a morass as the weather got worse, and fresh | 


Russian forces appeared in the path as they plodded slowly for 
ward. Some of the German generals wanted to break off the offen 
sive and take up a suitable winter line. But Bock wanted to pr 
on, believing that the Russians were on the verge of collapse, while 
Brauchitsch and Halder tended to agree with his view. As that 
also accorded with Hitler's desire, he made no objection. Tht 
temptation of Moscow, now so close in front of their eyes was 
greater than any of the topmost leaders could resist. On Dev. 2 
a further effort was launched, and some detachments penetrat 
into the suburbs of Moscow; but the advance as a whole was 
up in the forests covering the capital. j 
2. Russian Winter Counteroffensive.—This was the sil 
fora Russian counteroffensive of large scale, prepared and d 
by Gen. (later Marshal) G. K. Zhukov. It tumbled bun 
exhausted Germans, lapped round their flanks and produce i 
critical situation. From generals downward, the invaders Me 
filled with ghastly thoughts of Napoleon's retreat from M 
In that emergency Hitler forbade any retreat beyond the short i 
possible local withdrawals. His decision exposed his troops r, 
awful sufferings in their advanced positions facing Moseon 
they had neither the clothing nor equipment for a Russian w 
campaign; but if they had once started a general retreat it ml 
easily have degenerated into a panic-stricken rout. 


th 
_In the south, Kleist's drive had reached Rostov, near the mou! 


of the Don, on Nov. 23; but it had exhausted its fue satel 


ing through the mud. The glamour of attaining this 
to the Caucasus” impelled Hitler to insist on staying 
though Rundstedt tendered his resignation rather es by! 
such a folly. Within a week the Germans were throw? | e 
Russian counterstroke there. For a moment their stunt 0 
grave, but they managed to hold on to the defensive ne 
Mius river, which Rundstedt had chosen before his gem t 
The Soviet army's winter counteroffensive continue! yi 
than three months after its December launching, ket 
diminishing progress. By March 1942 it had advanced theit 
150 mi. in some sectors, But the Germans maintained 5 / 
on the main bastions of their winter front—such towns P 
selburg (now Petrokrepost), Novgorod, Rzhev, Vyazma, i 


Orel, Kursk, Kharkov and Taganrog—despite the TL 
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came clear that Hitler’s veto on any extensive withdrawal worked 
out in such a way as to restore the confidence of the German 
troops and probably saved them from a widespread collapse. 
Nevertheless, they paid a heavy price indirectly for that rigid de- 
fense. Its success encouraged the belief that it could be as suc- 
cessfully repeated in the more adverse conditions of the follow- 
ing winters. A more immediate handicap was that the strength 
of the Luftwaffe was drained in the prolonged effort to maintain 
supplies by-air, under winter conditions, to the garrisons of these 
more. or less isolated bastion towns. The tremendous strain of 
that winter campaign, on an army that had not been prepared for 
it, had also a serious delayed effect in other ways. Before the 
winter ended, many divisions were reduced to barely a third of 
their original strength.. They were never fully built up again. 
The unfavourable aspects of the situation were realized by the Ger- 
man general staff, but its heads now had less power to influence 
Hitlers decision. Hitler’s pressure was too strong for them to re- 
sist, and the pressure of events was too strong for Hitler. He was 
compelled to go on and on. The weight of military opposition was 
ened by the changes in the higher commands which followed 
e miscarriage of the.1941 campaign. When the failure of the 
whole campaign was plain to the world, the removal of Brauchitsch 
was announced. That act served the dual purpose of furnishing 
Hitler with a scapegoat and opening the way for him to take over 
lirect command of the army. 

3. German Advance to the Caucasus.—The plan to launch 
another great offensive crystallized in the early months of 1942. 
Hitler’s decision was influenced by pressure from his economists. 
hey told him that Germany could not continue the war unless 
it obtained oil supplies from the Caucasus, a view that was proved 
mistaken by the fact that Germany failed to secure the Caucasus 
oil yet managed to continue the war for three more years. But 
Hitler was the more responsive to such economic arguments be- 
cause they coincided with his urge to do something positive and 
offensive. He was led, however, to recognize the limitation of 
Germany's resources to the extent of admitting the necessity of 
limiting the scope of his new offensive. The main effort was to be 
made on the southern flank near the Black sea. 

The most effective factor in clearing the path for the German 
advance was a Russian offensive toward Kharkov, which began on 
May 12, This was ‘a premature effort, beyond the powers of the 
Soviet army at this stage in face of the Germans’ defensive skill. 
The prolongation of this Kharkov offensive played into the Ger- 
mans’ hands, absorbing too large a part of the Russians’ reserves. 
Moreover, although the Russians succeeded in parrying the im- 
mediate counterstroke which the Germans launched against the 
Southern flank, this gained a valuable leverage for the future by 
teaching the Donetz river near Izyum.. On June 3, preliminary 
to the main offensive, a siege assault was launched against the 
ortress of Sevastopol though it was not until July 3 that the 
fortress, and with it the whole Crimea, was completely in German 
ands. On June 1o the Germans exploited their Izyum wedge by 
forcing the passage of the Donetz and gaining a bridgehead on the 


the easterly thrust of their main offensive, which was launched on 
une 28, 
The 4th panzer army broke through in the sector between Kursk 
and Belgorod and swept rapidly across the 100-mi. stretch of 
Pinto the Don near Voronezh. It then wheeled southeastward 
Into the corridor between the Don and the Donetz, followed by 
€ 6th army, which had the mission of taking Stalingrad. These 
erations tended to cloak the menace that was developing on the 
"ight wing. For a more dangerous thrust was being delivered by 
Kleist’s 1st panzer army from the Kharkov sector. After achiev- 
Wg a quick break-through, it drove toward the lower Don at and 
Ove Rostov. There it gained a crossing, with little opposition, 
i July 22, after an advance of about 250 mi. from the starting 
ns The German armies now forked on divergent courses: part 
or the Caucasus oil fields, and part for the Volga at Stalingrad. 
ter crossing the lower Don, Kleist’s right column drove south- 
Ward through Armavir to the great oil centre of Maikop, 200 mi. 
eyond Rostov, which it reached on Aug. 9. On the same day the 
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north bank. ‘This created an invaluable flanking leverage to assist 
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van of his centre column swept into Pyatigorsk, 150 mi. to the 
east of Maikop, on the outskirts of the Caucasus mountains. 

s The pace of this early August onrush beyond the Don was ter- 
rific. But it slowed down almost as suddenly as it had developed. 
The prime causes were a shortage of fuel and an abundance of 
mountains, That dual brake was subsequently reinforced by the 
distant effect of the struggle for Stalingrad, which drained off a 
large part of the forces that might have been used to give a de- 
cisive impetus to the Caucasus advance. The first serious check 
occurred on reaching the Terek river, which covered the ap- 
proaches to the mountain road over to Tbilisi. Kleist then tried a 
maneuver to the east, downstream, and succeeded in forcing a 
passage near Mozdok in the first week of September. But his 
forces were held up again in the densely wooded hills beyond the 
Terek. Throughout September and October, Kleist went on try- 
ing to push south from Mozdok, by surprise attacks at different 
points. At each attempt he was blocked. The front was then 
stabilized, with the Germans still facing the mountain barrier 
which they had vainly tried to pierce, This final repulse in the 
central Caucasus coincided with the opening of the great Russian 
counteroffensive at Stalingrad. 

4, Turning Point at Stalingrad—The German command 
might have captured Stalingrad with little difficulty at the end of 
July if it had not overestimated the capacity of the Russians to 
hold Rostov and the lower Don, For the 4th panzer army was 
temporarily diverted southward to help the 1st, which, in fact, 
needed no such help. When the postponed thrust to Stalingrad 
developed a fortnight later, the Russians had gathered just suffi- 
cient forces to check the advance. Another fortnight passed 
before. their resistance was loosened by the advance of the Ger- 
man 6th army, under Gen. (later Field Marshal) Friedrich Paulus, 
eastward across the Don bend. The last week of August had thus 
arrived before the Germans were ready to begin the final stage. 
The tenseness of the situation was manifested in the tone of the 
call to the Russian troops to hold on at all costs to the last man. 
They responded to the call with wonderful endurance. Attack 
followed attack in seemingly endless succession, with frequent 
changes of site and method, but with only slight progress to com- 


' pensate for the attackers’ cost. The more closely the Germans 


converged on the city, the more their own power of maneuver be- 
came cramped, whereas the narrowing of the frontage helped the 
defender in moving his reserves more quickly to a threatened point 
on the diminished arc. At the same time, the Germans' concen- 
tration at Stalingrad increasingly drained reserves from their flank 
cover, which itself was already strained by having to stretch so far, 
nearly 400 mi. from Voronezh along the Don to the Stalingrad 
“isthmus,” and as far again from there to the Terek. 

On the surface, the defenders’ position came to appear in- 
creasingly perilous, or even desperate, as the circle contracted and 
the Germans came closer to the heart of the city. The most criti- 
cal moment was on Oct. 14. The defenders now had their backs 
so close to the Volga that they had little room left in which to 
practice shock-absorbing tactics. But beneath the surface funda- 
mental factors were working in their favour. The attackers’ 
morale was being sapped by heavy losses, a growing sense of 
frustration, and the coming of winter, while their reserves were 
so fully absorbed as to leave the overstretched flanks without re- 
siliency. They were thus becoming ripe for the counterstroke 
which the Russian command was preparing. It was launched on 
Nov. 19 and was well timed. It started in the interval between the 
first strong frosts, which hardened the ground for rapid move- 
ment, and the heavy snows, which clogged maneuver. A pair of 
pincers, each composed of several prongs, was inserted in the 
flanks of the Stalingrad attack, so as to isolate the 6th army and 
4th panzer army. The pincers were driven in at places where the 
flank cover was largely provided by Rumanian troops. The plan 
was devised by a brilliant triumvirate of the Russian general staff, 
Zhukov, Gen. (later Marshal) Alexander M. Vasilevsky and Gen. 
(later Marshal) Nikolai N. Voronov. By Nov. 23 the encircle- 
ment was completed. It was welded more firmly in the days that 
followed, enclosing about 250,000 Germans. 

Meanwhile, another powerful Russian force had burst out of 
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the Serafimovichi bridgehead and spread over the country west of 
the Don bend. This outer-circle movement was of vital impor- 
tance, for it dropped an iron curtain across the more direct routes 
by which the relieving forces might have come to the aid of 
Paulus. Thus, the German reply, in mid-December, was delivered 
from the southwest, beyond the Don, up the line from Kotelnikovo 
to Stalingrad. But this hastily improvised advance was checked 
a long way short of the beleaguered army and then gradually forced 
back by Russian pressure on its own flank. With the frustration 
of this attempt any hope of relieving Paulus passed, for the Ger- 
man command had no reserves for another attempt. X 

Hitler was at last brought to realize the inevitability of a. dis- 
aster greater even than the Stalingrad encirclement if he persisted 
in his dream of conquering the Caucasus and compelled the armies 
there to cling on while their flank was exposed for 600 mi, back. 
So, early in Jan. 1943, the order was sent that they were to retreat. 
The decision was taken just in time for them to escape being cut 
off. Their successful extrication prolonged the war, but it pre- 
ceded the actual surrender of the Stalingrad armies in making 
clear to the world that the German tide was on the ebb, Paulus’ 
army at Stalingrad surrendered on Feb. 2, 1943, at the same time 
as Kleist’s army from the Caucasus recrossed the Don at Rostov. 
The latter could hardly have escaped if Paulus’ army had yielded 
any time during the first seven weeks after its encirclement. Its 
sacrifice detained Russian forces that could otherwise have poured 
down upon Kleist’s line of retreat and swamped the improvised 
army group under Field Marshal Erich von Manstein which was 
covering Kleist’s rear. Even as it was, those two held off the Rus- 
sians’ outflanking pressure by the narrowest of margins, In terms 
of time, space, force and weather conditions that Xenophonlike 
retreat was an amazing performance. 

5, Russian Reconquest of the Ukraine.—After Kleist's army 
had passed safely through the Rostov bottleneck, it had still to 
ward off dangers that were developing farther back on its line of 
retreat. In the last half of Jan. 1943 Gen. Nikolai F. Vatutin's 
armies had struck southward from the middle Don to the Donetz. 
At the same time Gen. Filip I. Golikov's armies, farther west, 
broke through the front of the Hungarian 2nd army, and within 
a week drove forward 100 mi., halfway from the Don to Kharkov. 
Before the end of the month the Russians struck westward from 
Voronezh, across the upper Don, and advanced on Kursk, the start- 
ing point of the last German summer offensive, which they cap- 
tured on Feb. 7. Two days earlier Vatutin's troops had crossed 
the Donetz southward at Izyum and then spread westward to cap- 
ture Lozovaya junction on Feb. 11. Besides undercutting the 
German position at Kharkov, which fell into the Russians’ hands 
on Feb. 16, these advances came near to intercepting the armies 

. of Manstein and Kleist. Their retreat became a race, with the 
odds against them. 

But a dramatic change came over the scene in the last half of 
February. An early thaw intervened to hamper the Russians in 
bringing up supplies and reinforcements to maintain their momen- 
tum. Thus, the retreating armies gained time to get back to the 
Dnieper, with the help of the better communications in the 
coastal strip, and mount a counteroffensive just as the Russian 
advance had lost its impetus. This counteroffensive, directed by 
Manstein, snapped off the Russian wedges southwest of Kharkov 
and recovered the line of the Donetz. If the Germans could have 
crossed the river quickly and cut astride the rear of the Soviet 
armies that were pushing westward, they might have produced 
a Russian disaster comparable to their own at Stalingrad. But 
they were balked in the attempt, lacking the strength to storm 

- Sucha barrier. Although they squeezed the Russians out of Khar- 
kov, their own drive petered out in the slush of the spring thaw. 

Further evidence of their shrinking strength was seen in the 
withdrawal they were now compelled to carry out in the north. 
Gen. Kurt Zeitzler, who had succeeded Gen. Franz Halder as chief 
of the general staff, persuaded Hitler that it was no longer possible 
to maintain their advanced position facing Moscow. So in March 
the Germans abandoned their salients there and fell back toa 
straighter line close to Smolensk. What the Germans gained 
by this shortening of their front was, however, more than offset 
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by the fresh extension caused by the success of their Counte 
offensive in the south. Although its results had been limit t 
had secured a promising set of offensive springboards that like 
all too tempting to a leader who clung to the hope that an of 
fensive success in summer might still turn the war in his Ue 
By recapturing Belgorod and retaining Orel the Germans had 
suitable flank positions for a pincer stroke against’ the big salient 
in which the Russians were left around Kursk. 

Following this line of thought, Hitler concentrated:al} efforts 
on that offensive without regard to the risk that the cost of an 
unsuccessful attack would leave him without reserves to map. 
tain any subsequent defense of his long front. He would mt 
agree to Manstein's suggestion of letting the Russians advance first 
and then delivering a riposte from the flank. At the same ting 
Zeitzler tended to encourage Hitler's hopes of another brilliant 
success, But the increasing difficulty in building up the forts 
with fresh drafts of men and equipment, was reflected in the 
increased delay that year in opening the summer offensive. Thre 
months' pause followed the close of the winter campaign. 

By contrast, the Soviet army had improved much since 1947 
both in quality and quantity. The flow of new equipment had 
greatly increased as well as the number of new divisions, and its 
numerical superiority was now about four to one. Better still 
its leadership had improved with experience. Generals and junior 
commanders alike had become more skilled tacticians; That-was 
foreshadowed in the way the Russians, in the summer of 1943, 
waited to let the Germans lead off and commit themselves deeply, 
while they themselves kept well poised to exploit the Germans’ 
loss of balance in lunging. 

The German offensive was at last launched on July 5, and into 
it Hitler threw 17 armoured divisions, almost all he had; Tie 
pincers got entangled in the deep mine fields which the Russians 
had laid, forewarned by the long preparation of the offensive, and 
failed to secure any large bag of prisoners since the Russians ha 
withdrawn their main forces out of reach. After a week of efont 
the German armoured divisions were seriously reduced. "=, 

On July 12, as the Germans began to pull out, the Russians 
launched their own offensive, which thus had the recoil-spritg 
effect of a counterstroke. The Germans just managed to che 
the northern thrust from cutting their communications behin 
Orel, and they were not squeezed out of that city until Aug: s 
The southern thrust began more gradually but then quickene 
into a deep drive past Belgorod, The danger of a general Mee 
was narrowly averted by the arrival from the south of the i 
mans’ one remaining armoured corps, though Kharkov had Ar 
abandoned. In the second half of August the Russian ae 
was more widely extended; and though it did not make hea oh 
very fast, its alternating strokes kept the scanty German rese! 
scurrying from sector to sector. lected i 

In September the shrinkage of German reserves was Ie ies js 
an acceleration of the Russians' advance. Skilful comman 
like Vatutin, Gen. (later Marshal) Ivan S. Koniev and e " 
Marshal) Konstantin K. Rokossovski were quick to e 
stretches of the broad front. Before the end of the mod dd 
had reached the Dnieper and established a wide range 05 ^ 7, 
heads beyond it. While attention was focused by, bridge 
threat to the famous city of Kiev, Koniev burst out of his 
head at Kremenchug and went halfway to severing the d rent 
formed by the Dnieper bend. Although Manstein rushe mper 
there in time to stem the advance and extricate the? "i 
garrisons, it was at the price of a breakdown between un the 
bend and the sea. The Russians’ fresh stroke there d fro! 
mouth of the Dnieper early in November, closing theg 
the Crimea and isolating the German forces there. jage” 
At the same moment Vatutin advanced from his um Soo ni 
near Kiev, broke into the city from the rear and S ai 
westward in a week to capture the junctions of Zhi "S jt 
Korosten, not far from the Polish frontier. Manste, pis bel 
without reserves to meet this crisis, but ordered on ° ther 
young generals, Hasso von Manteuffel, to scrape eri ; 
armoured fragments as he could find for a flank pes tu 
This light stroke profited by the Russians' overstretch aD 
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them out of both. junctions. Manstein tried to develop the oppor- 
- tunity by organizing a larger counteroffensive when reinforcements 
arrived from the west; but although it pushed the Russians back 
toward Kiev it was never so dangerous as it appeared on the 
surface, and early in December it petered out in the mud. 

Hitler’s chief consolation that autumn was that his northern 
amies, after falling back from Smolensk in September to a line 
covering the upper Dnieper, succeeded in repelling five successive 
Russian offensives between October and December. The assaults 
there were mainly delivered astride the Moscow-Minsk highway. 
Asthey came along an obvious line and on a narrow front, the 
yell-knit defense proved superior despite a numerical inferiority 
of about one to six. It showed how Hitler might have spun out 
the war if his strategy had been wiser and less self-exhausting. 

6, Russians Enter Poland and Rumania.—The dominant 
factor in the campaign of 1944 was that the German front re- 
mained as wide as ever, while the German forces were shrinking. 
As a natural result the Russian advance continued with little 
check except from its own supply problem; and, because of the 
Russians’ simpler requirements, that problem was less of a handi- 
cap than in any other great national army. On Dec. 24, 1943, 
Vatutin’s armies, now reinforced, burst out of the Kiev salient 
and within a week had regained Zhitomir and Korosten. On 
Jan, 4 they crossed the prewar Polish frontier. Scraping up re- 
serves, Manstein produced another inner flank counterstroke that 
checked Vatutin’s progress, but only at the price of thinning the 
line both north and south. The Russians soon profited by the 
opportunity. On the north, they drove forward and captured 
Luck, 100 mi. beyond the frontier, by Feb. 5. On the south, 
Vatutin’s left wing converged with Koniev’s right wing to pinch off 
a force of ten weak German divisions that was still clinging, by 
Hitler’s order, to the Dnieper line near Korsun. This produced 
a miniature Stalingrad. The effort to bring help to this trapped 
force entailed, in turn, the abandonment of Nikopol, in the Dnieper 
bend, and its valuable manganese ore. 

Early in March 1944 the Russians started a new combined 
maneuver of still wider scope. It began with a thrust toward 
Tarnopol that outflanked the defensive line of the upper Bug. 
This was delivered by Zhukov, who had taken charge of Vatutin’s 
armies when the latter was stricken with a fatal illness. Mean- 
While, at the southern end of the front, Gen. (later Marshal) 
Rodion Y, Malinovski’s armies pushed forward across the mouths 
Of the Dnieper and the Bug. Between these two horns, Koniev 
drove suddenly forward to the central stretch of the Bug, crossed 
it, drove on to the Dniester 70 mi. beyond and crossed this dif- 
cult river by seizing pontoon bridges intact in the confusion 
Caused by his swift onrush. 

Before the end of March, Koniev’s spearheads had penetrated 
to the line of the Pruth near Iasi, in Rumania, while Zhukov 

d crossed the upper reaches of that river. This advance brought 
them close to the foothills of the Carpathians, the ramparts of 
Hungary, Hitler promptly reacted to the danger by occupying 
lungary, The preservation of this mountain barrier was essen- 
tial, not only to check a Russian surge into the plains of central 
"rope but also to ensure any continued hold on the Balkans. 

On April 1 Zhukov's advance reached the entrance to the Tatar 
Pass, and it looked as if he might repeat Sabutai's exploit of 1241, 
When the Mongols swept through the Hungarian plain to the 
Danube in a few days. But his spearhead failed to penetrate the 
Pass, and there was not sufficient weight behind it to renew the 
pu His forces were feeling the effects of their prolonged 
y vance, while the Germans benefited by falling back on their 
upply lines. The following week they succeeded in mounting a 
E nk counterstroke from the Lwow area that broke off the tip 

Zhukov’s spearhead and enabled them to extricate a part of 

ir forces which had been trapped by the Russians’ rapid ad- 
T After this the front in southern Poland was stabilized 
Bs April to July. Koniev, also, was halted in his effort to pene- 
Wi € the northern stretch of the Rumanian frontier. But his left 
ling wheeled south down the Dniester, toward the Black sea, thus 

€atening the rear of the German forces that were facing 
hovski's advance toward Odessa. This leverage squeezed the 
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Germans out of that great port, which was regained by the Rus- 
sians on April 1o. 

$ April also saw the liberation of the Crimea, to which Hitler had 
insisted on clinging. Gen. (later Marshal) F. I. Tolbukhin at- 
tacked southward, from the mainland, and unhinged the defenses 
of the Perekop isthmus by a crossing of the Siwash lagoon. Then 
Gen. A. I. Yeremenko struck westward from his foothold on the 
Kerch peninsula. The Germans were thrown into confusion, and 
most of the Crimea forces were quickly overrun, up to the out- 
skirts of Sevastopol. Hitler still believed that the fortress itself 
could be maintained, though he let the Rumanians be evacuated 
by sea and relied on the stubbornness of the German garrison. 
But when the Russians breached the southeast approaches, be- 
tween Inkerman and Balaklava, the garrison abandoned Sevastopol 
on April ro and fell back into the Khersonese peninsula. The 
Germans’ resistance there, with their backs to the sea, was as brief 
as on the Cape Bon peninsula.in Tunisia the year before. 

On the other flank of the eastern front, a January offensive 
broke the Germans’ encircling grip on Leningrad. There, how- 
ever, they achieved an orderly withdrawal, at the end of which 
they stood fast on the line of lakes from the Gulf of Finland to 
Pskov. This straightening and shortening of their front much 
improved their situation for the moment. But it left the Finns in 
isolation and prompted them to approach the Russians for an 
armistice in February. Although the Finns balked at accepting 
the Russian conditions and did so again after the renewed nego- 
tiations that followed a Russian advance to Viipuri in June, it 
was only a postponed capitulation. Moreover, Finland’s at- 
tempted breakaway set an example that Germany’s other satel- 
lites soon followed, The general stabilization of the eastern front 
that the Germans apparently achieved in May 1944 was unstable, 
both politically and militarily, under the surface. 

7. The Russians on the Vistula.—The Russians’ main sum- 
mer offensive was launched two and a half weeks after the Anglo- 
US. invasion of Normandy. Contrary to general expectation, the 
offensive began, not from the Russians’ great wedge in southern 
Poland, but from their relatively backward line north of the 
Pripet marshes, in White Russia (the Belorussian Soviet Socialist 
Republic). This was the best-fortified sector of the German front 
and had withstood repeated assaults in 1943; but for that very 
reason it was less likely to be reinforced, now that the German re- 
serves were so scanty. Moreover, the German communications 
there were long stretched and suffered much interference from 
the Russian partisans, whereas the Russian communications were 
shorter there than in the south, so that their offensive could have 
greater momentum. Four groups of armies were massed there for 
the Russian offensive. Realizing the danger, the German com- 
manders wanted to carry out a withdrawal before the blow fell, to 
the line of the Berezina, which would have thrown the Russian 
advance out of gear; but Hitler forbade it. 

The offensive opened on June 23, 1944. Exploiting wedges 
driven in the previous autumn, the right wing began by pinching 
out the famous bastion town of Vitebsk and then swung south 
across the highway from Moscow to Minsk. On the other flank 
Rokossovski's armies broke through just north of the Pripet 
marshes and then drove 150 mi. deep, in a week, to cut the highway 
farther back on the stretch from Minsk to Warsaw. Minsk itself 
fellon July 3. Although a large part of the enveloped armies man- 
aged to find a way back by secondary routes, the Russian mecha- 
nized spearheads raced ahead, bypassing any attempted blocks. 
By mid-July they had overrun half of northeast Poland and 
pressed deep into Lithuania. 

On July 14 the Russian armies south of the Pripet marshes 
joined in the offensive, and within a fortnight were across the San, 
besides capturing Lwow. This multiple pressure at so many points 
gave Rokossovski's mobile columns an opening to slip through the 
centre, past the end of the marshes, and reach the Vistula. On 
July 31 one of them penetrated to the suburbs of Warsaw, and 
the Polish underground leaders there were encouraged to give the 
signal for a rising. 

Tt was a moment of general crisis for the Germans. Tn the 
west their front in Normandy was collapsing, while their rear 
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was shaken by the repercussions of the plot to kill Hitler and the 
purge that followed. But an astonishing rally came in August, 
beginning at Warsaw. In much-debated circumstances, the Rus- 
sians failed to relieve the Polish home army. This gave the Ger- 
mans a breathing space in which to suppress the Polish rising. But 
the change was not confined to that sector, for by the end of the 
first week of August the Russians had suffered reverses almost 
everywhere. They had advanced up to 450 mi. in five weeks—the 
longest and fastest advance they had yet achieved. They were 
now suffering the effect of overstretching their communications 
and had to bow to that strategic law. Six months were to pass 
on the Vistula before they were ready to mount a fresh drive. 

8. The Hungarian Plain Reached.—The reprieve which Hit- 
ler obtained on the main front, however, was offset by the advent 
of a fresh menace on his Balkan flank. On Aug. 20, 1944, 
Malinovski and Tolbukhin launched a converging attack on the 
German salient that still projected into Bessarabia. Aug. 23 saw 
a change of government in Rumania, which thereupon made peace 
and simultaneously changed sides as a sequel to negotiations that 
had been proceeding for some time. With their passage thus 
cleared, the Russians pushed through the mountain barrier into 
Transylvania and, more quickly, up the Danube valley to the 
Yugoslav frontier. At the same time they occupied Bulgaria, 
where they met no resistance. 

The autumn of 1944 saw the gradual development of a great 
wheel, by the Russian left wing, through the vast spaces of south- 
eastern and central Europe. All that the Germans could do was to 
put a brake on it, by holding the successive communication cen- 
tres as long as possible, and gain time to extricate their forces 
from Greece and Yugoslavia. Belgrade was liberated on Oct. 20. 
Meanwhile, the inner flank of the wheel had reached the edge of 
the Hungarian plain. From there the Russians made a strong 
spurt, which reached the suburbs of Budapest on Nov. 4. But, 
like other cities that had been stubbornly defended, Budapest 
proved a hard nut to crack. It was still unconquered at the end 
of the year, though by then deeply enveloped, and did not fall until 
Feb. 13, 1945. 

The autumn of 1944 also saw a similar flank-sweeping process 
at the northern end of the eastern front. Finland capitulated 
early in September, and the Russians then concentrated on clear- 
ing the Baltic states and, if possible, cutting off the German army 
group which still clung there. Although it managed to evade 
several dangerous scythe strokes, the remains of it were cornered, 
by mid-October, in the Courland peninsula. The Russians then 
tried to break into East Prussia, but their attacks there were 
repelled and deadlock ensued. 

The year 1944 had seen a tremendous shrinkage in Germany's 
Lebensraum. Yet it had avoided the total collapse that seemed 
almost certain at the end of the summer. Its subsequent rally— 
in the east and in the west and the centre of Europe—was proof 
of the combined effect of its contracted defensive front and the 
attackers’ extended communications, It also showed how the 
Allies' demand for unconditional surrender had helped Hitler to 
stiffen the Germans’ resistance. That might have continued 
longer, gaining time for the development of his new weapons, if 
he had planned a strategy of elastic defense instead of insisting 
on the rigid defense of untenable positions, 

3» From the Vistula to the Oder.—The year 1945 opened 
with a German counteroffensive to relieve Budapest. This did 
not succeed in its local aim, and it was made with armoured divi- 
sions that had formed the main reserve available to meet a re- 
newed Russian offensive in Poland. Yet Hitler, while dictating 
this abortive effort in Hungary, would not permit any withdrawal 
from the Vistula line, to forestall the expected Russian offensive 
there. He thus, in a double way, played into the hands of Stalin. 

After nearly six months’ interval for preparation, the Russians 
had built up. their. communications in Poland and assembled 
abundant resources for a long drive. Besides a numerical superi- 
ority of nearly five to one, they had greatly increased the output 
of their new heavy Stalin tanks, while the inflowing stream of 
US. trucks enabled them to motorize many more of their infantry 
brigades, to back up the armoured thrust. 
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The offensive was initiated on Jan. 12, 1945, by Koniey’s th 
armies, from the Baranow bridgehead. A breach was soon nh 
and armoured corps poured through it, some driving westa i 
while others threatened the rear of the Germans who were fa "i ] 
Zhukov. On Jan. 14 both Zhukov and Rokossovski joined in the 
offensive, and the breach became 200 mi. wide. Warsaw Was iso. 
lated and fell on Jan. 17, by which time Zhukov's spearheads werg 
close to Lodz. Two days later Koniev’s spearheads crossed Ger. 
many’s Silesian frontier besides driving into Cracow, while Rokos: 
sovski reached the southern frontier of East Prussia, Too late 
Hitler allowed German divisions to be rushed north from Slovakia 
they were too few to fill such an immense gap, 

Rokossovski entered East Prussia by the same route, toward 
Tannenberg, that Gen. Alexander Samsonov had taken with 
fatal results in r914, but Tannenberg was to be. reversed this 
time, for Rokossovski swept on past that battlefield and reached 
the Baltic on Jan. 26, thus isolating all the German, forces east 
of Danzig. Meanwhile, Koniev had already reached the Oder, 
isolating the industrial area of Upper Silesia. 

Between these two far-stretched wings, Zhukov’s armoured 
columns drove through the corridor between the Vistula and the 
Warta, bypassed the great fortified communication: centres of 
Torun and Poznan, which were thus surrounded by the motorized 
forces following on, and on Jan, 30 crossed the Brandenburg 
frontier, 220 mi. from Warsaw and barely 100 from Berlin, Net 
day one of his spearheads reached the lower Oder near Küstrin, 
only 40 mi, from Berlin. 

10. Fall of Berlin.—But the advance had gone so far and 
so fast that it no longer had the momentum needed to overcome 
the defense of this great river, which was aided by a sudden thay, 
Although Zhukov gained footholds near Küstrin and Frankfurt an 
der Oder in the following week, his advanced forces lacked sufi 
cient weight to burst out, Koniev then sought to develop a flank 
ing leverage by a push down the west bank of the Oder from 
Breslau (now Wroclaw), but his forces in turn were held up t 
the Neisse, which there provided the Germans with a convenient 
switch line. The Germans were much helped at this stage by the 
fact that their front had been forcibly contracted to only à fne 
tion of its former extent. That contraction went far to bili? 
their losses for the moment, giving their defense a better po 
portion of force to space than it had enjoyed since the tide i 
the war had turned and thrown them on the defensive. AUR 
the Russians were balked; it was the menace of their NW 
approach to Berlin that led Hitler to decide that most of his w 
drafts must be sent to reinforce the Oder, whatever the ns k, 
the defense of the Rhine: The way was thus eased for the p 
sage of the Rhine by the U.S. and British armies. ui 

Early in March 1945 Zhukov enlarged his bridgehead SA 
Oder but did not succeed in breaking out. Russian progres i 
the far flanks continued, and Vienna.was entered early m 
Meanwhile, the German front in the west had collapse i wit 
Allied armies there were driving eastward from the RE " 
little opposition. They reached the Elbe, 60 mi. from i Ü 
April ri. There they halted. On April 16 Zhukov we. 
offensive, in conjunction with Koniev, who forced the c pide 
of the Neisse. This time the Russians burst out of the Berlin 
heads and within a week were driving into the suburbs v EP 
where Hitler chose to: remain for the final battle. By e 
the city had been completely isolated by the encres gar "i 
Zhukov-and Koniev, and Koniev's forces joined hanı ael es 
American forces on the Elbe river. But in Benin" ans 
perate street-by-street resistance was put up by the e ditt 
was not completely overcome until the war itself ence 
Hitler's suicide, with Germany's unconditional Sd ' 
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full brunt of terrific German onslaughts during the summer and 
autumn of 1941, was. showing signs of exhaustion and insistently 
demanded Allied action to ease the pressure. Finally, in June 
1942, the British forces in Libya suffered a major defeat, being 
driven back to El Alamein, on the edge of the Nile delta. The 
entrance of the United States into the war in Dec. 1941 was prom- 
ising for the future, but the application of U.S. power in a de- 
dsive manner would take time. 

Faced with the possibility of a complete Russian collapse, Great 
Britain and the United States were forced to come to its aid. 
Both had previously agreed that the European theatre was de- 
dsive and that any relieving action must be taken there. In 
April 1942 an American project for an invasion of continental 
Europe in the spring of 1943 was discussed but was rejected as 
being too tardy and incapable of achievement in the time avail- 
able. Thus, in July, it was decided, as an alternative, to launch 
the North African campaign, under the code name of “Torch,” 
not later than Oct. 30; this left little more than three months 
for the preparation of this vast expedition, 

The object of the operation was to clear the northern coast of 
Africa (thereby opening the short sea route through the Medi- 
terranean to the far eastern theatre of operations) and to secure 
abase from which a subsequent attack on Italy could be launched. 

This necessitated the occupation of French Morocco, Algeria 
and Tunisia, the last being strategically the most important, since 
its proximity to Italy and the facilities provided by the modern 
ports of Tunis and Bizerte (Bizerta) made it eminently suitable 
asa base for the subsequent operations, Its very proximity, how- 
ever, made it easy for the Axis to reinforce it rapidly. 

The plan, in outline, was to occupy French Morocco and Algeria, 
lo guard against any possible reaction from Spanish Morocco by 
neutral Spain and then to advance with all possible speed into 
Tunisia and to occupy at least the important northeastern corner, 
before the Axis could reinforce it in sufficient strength. This 
phase of the operations was, therefore, likely to develop into a 
tace between the Allies and the Axis. 

The French political situation further complicated the plan, 
as the Vichy government, which still controlled French North 
Africa, would most probably oppose any attempt to occupy it. 
It was known, however, that there existed throughout the area 
strong element of opinion bitterly opposed to Vichy and ready to 
Welcome the Allied landings; but, despite searching diplomatic in- 
vestigations by the United States, its strength was unpredictable. 
One thing was certain; the Vichy government was bitterly antago- 
istic to Great Britain; so that, if the operation was to stand any 
chance of winning support from those in authority in French North 
Africa, it would have to be American in character. 

Accordingly, in July 1942 Lieut. Gen. Dwight D. Eisenhower, 
then in command of the U.S. forces in Great Britain, was ap- 
pointed supreme commander of Operation “Torch.” With a com- 
bined Anglo-U.S. staff, he began the preparation of this venture, 
Which was to require the use of no fewer than 650 ships. 

l Plan and Composition of the Forces.—General Eisen- 
ower was to establish his headquarters at Gibraltar, and the 
Operation was to consist of three groups of landings, each group 
ting allocated to a separate task force. 

estern Task Force: French Morocco.—This force, of a total 
Strength of about 34,000, was to capture Casablanca, linking up 
With the central task force at Oran, and to be prepared to deal 
with any interference from Spanish Morocco. It was to be an 
entirely U.S, force, prepared and trained in and dispatched directly 
ftom the United States, 3,000 mi. distant. 

Central Task Force: Western Algeria—This force was to cap- 
ture Oran, linking up with the task forces on its flanks, and to be 
ready also to deal with any interference from Spanish Morocco. 

* army component (about 31,000) was to be entirely Ameri- 
can, but the naval and air components were predominantly British, 
and this force was to be trained and dispatched from the United 

ngdom, 

Eastern Task Force: Algeria and Tunisia.—Ihis force was to 
“pture Algiers and then to advance into Tunisia with all possible 
Peed, to secure the vital northeastern region. The army com- 
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ponent was to be a joint Anglo-U.S. force of about 32,000, the 
naval and air components being provided by Great Britain; and 
this force was also to be trained and dispatched from the United 
Kingdom. To allay French susceptibilities, an American general 
was to command during the landing operations, but subsequently 
a British commander, Lieut. Gen. K. A. N. Anderson, was to carry 
out the advance into Tunisia. 

2. Landings in North Africa.—By the end of October, every- 
thing was ready for the launching of "Torch"; and in Egypt, 
though few then appreciated it, the door to final victory had 
already been pushed ajar by the British 8th army's attack at El 
Alamein on Oct. 23. From now onward the tide of battle was 
to set ever more strongly in favour of the Allies. 

By Oct. 26 the leading elements of “Torch” were en route for 
North Africa. Eisenhower established his headquarters at Gibral- 
tar on Nov. 5, and the landings were to commence on Nov. 8. 

At this point two Frenchmen who were to become deeply in- 
volved in the subsequent course of events entered the scene. 
Adm. Jean Darlan, whose authority as successor to Marshal Pétain, 
head of the Vichy government, was paramount in North Africa, 
arrived unexpectedly in Algiers. To Eisenhower's headquarters 
came Gen, Henri Giraud, a bitter enemy of Vichy, upon whose 
influence over the French forces in North Africa great faith had 
been placed. He had been smuggled out of France by submarine, 
as a potential commander of those French forces, after the land- 
ings had been effected. 

At 1 A.M. on Nov. 8 President Roosevelt broadcast an assur- 
ance to the French people that the Allies sought no territory, and 
the Spanish government was informed that no operations were 
contemplated against Spanish Morocco. 

Simultaneously British and U.S. landings began east and west 
of Algiers. Initially surprise was complete, though opposition 
stiffened as the leading troops approached the city, and an Ameri- 
can raid, transported in two British destroyers to capture the dock 
area, was very severely handled, one destroyer being sunk. By 
5 P.M., however, a firm lodgment was held in the city. 

Immediately before the landings Admiral Darlan was informed 
of their imminence, and many hours of indecisive negotiation and 
telegraphing to Pétain in Vichy followed. Finally, at 7 P.M., 
realizing that further resistance was hopeless, he authorized the 
French commander to negotiate a surrender and to resume control 
of the French garrison under Allied direction. 

Likewise at 1 A.M. on Nov. 8 the main landing began in the Bay 
of Arzieu, east of Oran, with two subsidiary landings to the west- 
ward. Moderate opposition was encountered, but the troops were 
soon firmly established ashore. An air-borne expedition, flown 
directly from England to capture the airfields outside Oran, mis- 
carried because of bad weather, and a sea-borne attempt to seize 
Oran harbour before the port installations could be sabotaged 
also met with disaster. French naval vessels from Oran put out 
to sea, but were overpowered by the British naval supporting 
ships. The coastal batteries remained active, though under heavy 
bombardment, throughout; and fighting continued in and around 
Oran till Nov. 11, when the French capitulated. 

When the western task force landed at 4 A.M. on Nov. 8, it 
found the French troops on the alert, This had arisen from a 
mishandling of the political situation as between the French resi- 
dent-general and the army commander, whose loyalties differed. 
Eventually the resident-general was placed under arrest. The 
main landing was made at Fedala, near Casablanca, and subsidiary 
ones at Port Lyautey in the north and at Safi to the south, At 
sea, a fierce naval action took place in which the French lost 
seven ships and three submarines and suffered heavy casualties. 
Except at Port Lyautey, initial opposition was light; but as the 
U.S. troops fought their way inland it gradually stiffened. Fight- 
ing continued throughout Nov. 8 and 9. Finally, on the morning 
of Nov. 10 the resident-general, now released from arrest, in- 
formed Admiral Darlan in Algiers that further resistance was use- 
less; then, on the latter's orders, he surrendered. 

On Nov. 9 Giraud, with Gen. Mark W. Clark (acting as Eisen- 
hower's personal deputy), arrived in Algiers, where the situation 
among the French high authorities was naturally tense. From 
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his icy reception, it was obvious that Giraud’s authority would not 
be accepted by anyone of importance, yet the early issue of a 
general cease-fire order to all the French troops was of vital im- 
portance, so that the Tunisian advance could be begun without 
delay. Darlan was the one man who could issue such an order 
with a reasonable hope of its being obeyed, and with him Eisen- 
hower decided to deal. Knowing that its issue would probably 
result in the occupation of the remainder of metropolitan France 
by the Germans, Darlan vacillated; but finally, on Nov. 11, after 
being given half an hour to make up his mind by General Clark, he 
issued the cease-fire order “in the name of the Marshal" He him- 
self assumed complete authority in French North Africa—which 
he maintained till his assassination on Dec. 24. Giraud was to 
assume command of all French troops, under Eisenhower's orders. 

The Allies had gained Morocco and Algeria, but in Tunisia the 
Axis, reacting immediately to the Allied landings, began on Nov. 9 

to bring in reinforcements with all speed, by sea and byair. The 

French authorities took no action to oppose this move; finally 

the army commander withdrew his garrisons westward, surrender- 

ing valuable territory to Axis occupation, and placed himself at 

General Giraud's disposal. The Allies’ chances of success in the 

race to occupy the northeastern corner of Tunisia had already 

been jeopardized. 

3. Capture of Tunisia—Once Algiers was secured, Anderson 
assumed command, and the 1st army began the advance to Tunisia. 
Bougie was captured on Nov. 11 and Bóne (Bona) the next day; 
and by Nov. 16 the advance had reached Béja, where Axis forces 
were encountered. U.S. air-borne forces, after capturing Youks 
les Bains airfield, reached Gafsa on Nov. 15. 

By their advance, the Allies had gained airfields in eastern Al- 
geria from which air support for further operations could be pro- 
vided; but, though reinforced with every available U.S. unit and 
joined by the considerable yet poorly equipped Tunisian French 
forces, the 1st army could not achieve its object. By the end of 
November the Axis forces numbered 15,000 men, supported by 
tanks and artillery and backed by an ever-increasing air force. 
The supply problem was also being aggravated by Axis air attacks 
on Algiers, by the lack of road transport and shipping and by the 
fact that no more than one single-line railway and two roads, all 
poor, existed throughout the 650-mi. line of communication. 

On Nov. 25 General Eisenhower moved his headquarters to 
Algiers; and on Nov. 28 a combined Anglo-U.S. force reached 
Djedeida, only 12 mi. from Tunis. This was the climax of the 
advance, for now heavy winter rains set in, turning the improvised 
Allied airstrips into quagmires and grounding their aircraft, while 
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along the eastern edge of the 
mountainous country of westem 
Tunisia from Medjez-el-Bab in 
the north, through Ousseltia and 
Faid, to Gafsa. m 
These adverse factors, together 
with the initial indecision of the 
French in Tunisia, served for th 
time to hold the Allies from th 
goal—Tunis and Bizerte. But 
the pause in operations was ust 
for reorganization and for pre 
paring a renewal of the offensive, 
to take place when ground and weather should permit. In thi 
offensive the sea and air forces were to protect the Allies’ 
of supply and disrupt those of the Axis. " 
By Dec. 28, meanwhile, the British 8th army had re& 
Buerat, about 700 mi. from its starting point in Egypt, and t 
Allied net was beginning to encircle the Axis forces. On Jan I 
sharp Axis attack up the Bou Arada valley, at the junction pot 
of the British and French forces, caused both to fall back severi 
miles, with the loss of Ousseltia. The weaknesses shown by th 
setback caused Eisenhower to vest complete operational cont 
of all forces in the forward area in Anderson. These forces bo 
regrouped into three corps, the British 5th in the north, the i j^ 
19th in the centre and the U.S. 2nd to the south. ". 
By Feb. 2 the British 8th army had crossed into Tunisia i 
was approaching Ben Gardane. The situation was now causit 
Gen. Erwin Rommel, recently promoted to command all iq 
forces in Tunisia, grave concern; to gain time and space for 
merging of those forces, he began a series of attacks on M 
ern front. On Feb. 14 he thrust strongly at the thinly d 
2nd corps's front, from Faid and Gafsa. This corps 5 $ 
heavily, retiring in considerable disorder, and the Axis, fol 
up the success, captured Sbeitla, Kasserine and Ferian& - 
after, Rommel struck north but was halted by British an 
reinforcements hurried forward to restore the sd 
Feb. 22, after fierce fighting, the Axis forces began d i 
withdrawal, though under heavy air attack; and by March 
forces had reoccupied their original positions. M corp 
Feb. 26, Rommel struck another blow at the British pel A 
driving its northern flank back about 20 mi. to Dd 
The fighting was bitter and cost the Axis dearly in tam) 
left the Allied northern flank dangerously exposed. j 
After this period of Axis activity, far-reaching or i 
made in the command and organization of the Allie iB 
North Africa. The 8th army was placed under comman up. 
hower and, with the Ist army, became the 18th army Etish 
H. R. L. G. Alexander, lately commander in chief of 
dle east forces, became the army group commander A a 
commander to General Eisenhower. All Allied air fore ma 
ing in the Mediterranean were unified under the vo pim 
British Air Chief Marshal Sir Arthur Tedder; under ica 
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By now the net was drawing tight about the Axis forces. To the 
west, the 1st army’s line had been dented but not broken, and to 
the east, the 8th army was approaching Medenine. On March 6 
Rommel, in a despairing effort to halt its advance and to retain 
his hold on the Tunisian beachhead, launched his picked Afrika 
Korps in four successive attacks against the 8th army. All failed, 
and the Axis forces, hotly pressed, fell back to the strongly pre- 
pared Mareth line. On March 20, after a heavy air and artillery 
bombardment, the 8th army attacked; eight days of bitter frontal 
assaults followed. Finally, on March 28, after an outflanking 
movement through difficult country to the westward, carried out 
by an armoured and a New Zealand infantry division, the posi- 
tio was turned, and a further Axis withdrawal to Wadi Akarit 
took place. At this point, Rommel was recalled to Germany and 
was succeeded by Gen. D. J. von Arnim. 

On the western front, on March 17, the U.S. 2nd corps had 
attacked, capturing Gafsa and thrusting farther east, and this 
threat contained at least one Axis armoured division from the 
vital Mareth line battle. On March 27-28 the British 5th corps at- 
tacked to restore the position on its northern flank; after a 
few days of stiff and costly fighting, it recaptured Sedjenane, re- 
moving the threat to Medjez-el-Bab. The 8th army drove the 
enemy from the Wadi Akarit position on April 7, gaining contact 
with the U.S. 2nd corps near Gafsa the same day. On this day 
also, an Anglo-U.S. attack was launched through the Fondouk pass 
to cut off the Axis forces retreating before the 8th army, and on 
April 11 it entered Kairouan. By now, however, the Axis forces 
were racing for the last position, covering their beachhead, in the 
mountains north of Enfidaville, and the 8th army, in hot pursuit, 
occupied Sfax and Sousse in quick succession, regaining contact 
with Arnim’s forces north of Enfidaville on April 14. Appreciat- 
ing the strength of the Axis position here, General Alexander de- 
cided to switch his main attack from the 8th to the 1st army's 
front and ordered the U.S. 2nd corps, now freed by the contraction 
of the front, to take over the British 5th corps's front from Béja 
lo the coast, while an armoured division from the 8th army was 
moved across to the 1st army. 

On April 22 the main attack was launched on a two-corps front 
tstride the Medjerda river; but so strong was the opposition that 
five days of fighting brought little progress, though the effort 
Wore the Axis forces down, costing them dearly in material. In 
the central sector, the French 19th corps advanced and captured 
Djebel Fkirine; and on April 23 the U.S. 2nd corps, attacking on 
the northern flank over very difficult country, made good progress 
toward Mateur. An attack by the 8th army on the Enfidaville 
Position merely confirmed its strength; three more divisions were 
therefore transferred to the 1st army's front. 

On May 6 the thrust astride the Medjerda river was renewed, 
Under heavy air support, which proved to be the decisive factor; 
and on the next day the British entered Tunis, while the U.S. 2nd 
Corps entered Bizerte, thus trapping three Axis divisions to the 
Westward. Without pausing, a British force of an infantry and two 
armoured divisions swept eastward, and by May 10 one armoured 
division had reached Hammamet, while the infantry division drove 
unhindered round Cap Bon peninsula. This was the final phase 
of the battle. ‘Thereafter all organized Axis resistance ceased, 
and it remained only to round up the prisoners and collect the 
Captured material. On May 13—after three days during which 
Complete Axis units drove themselves to the prisoner-of-war cages 
' their own transport—Marshal Giovanni Messe, the Italian com- 
mander in chief in Tunisia, ordered all units to lay down their 
ams. More than 250,000 prisoners were taken, and very little 
of the enormous quantities of material escaped to Italy. (By 
April 22, Allied air power had disrupted the Axis air supply 
Toute, and a tight sea blockade of the Tunisian coast prevented 
‘ny shipping from leaving.) 

Thus ended the campaign which opened the Mediterranean to 

ed shipping and set the stage for the next phase of operations, 

invasion of Sicily and Italy. s : 

4. Summary.—From a review of this campaign, four major 
Points of interest emerge. 

First, it was a campaign of bold conception: to launch a huge 
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expedition, composed mainly of troops untried in battle, on that 
most difficult of operations, an amphibious landing, needed judg- 
ment and planning of a high order. 

Second, under Eisenhower there was forged that smoothly work- 
ing Anglo-U.S. staff and command organization which contributed 
so largely to the final victory. 

"Third, the use of close air support for the army became fully 
understood during this campaign, the technique of its control 
being so perfected that, during the later stages of the fighting, its 
effect was often decisive. 

Finally, the retarding influence of supply upon operations was 
clearly illustrated: the slowing down of the initial Allied advance 
into Tunisia was, to a great extent, due to the weakness of the 
attenuated line of supply. 


J. Tue SICILIAN CAMPAIGN, May—Avucust 1943 


The decision to invade Sicily, after the completion of the 
Tunisian campaign, was taken at the Casablanca conference in 
Jan. 1943. Sicily was chosen because its capture would help to 
clear the Mediterranean for Allied shipping and provide a suitable 
springboard for the invasion of Italy. Tactically, however, it 
subsequently forced upon the Allies an extended land advance right 
up the Italian peninsula through very difficult country, which 
landings further north might have avoided. “Husky,” as this 
operation was called, was to be launched about July 10, and the 
considerable pause between the end of the Tunisian campaign and 
the launching of “Husky” was a result of the difficulty of collect- 
ing enough landing craft. 

Although widely dispersed assaults on both Palermo and Catania 
were considered initially, it became evident that the early capture 
of the airfields in the southeastern corner of Sicily was vital to 
the future success of the operation. This, together with the 
shortage of landing craft and available troops, led to the ac- 
ceptance of a single expedition composed of two task forces 
operating within supporting distance of each other, against the 
100-mi. coast line from just south of Syracuse westward to 
Licata. This plan involved taking the risk of landing a con- 
siderable force without the prospect of early capture of a major 
port through which it could be supplied and so of having to main- 
tain it over open beaches. It created a precedent that was to be 
employed successfully later, notably in the landings in Normandy. 
The British 8th army, with the 13th and the 30th corps of approxi- 
mately five divisions, under Gen. Sir Bernard Montgomery, formed 
the eastern task force; the U.S. 7th army with the 2nd and a pro- 
visional corps of approximately four divisions, under Gen. George 
Patton, formed the western. 

In command was Gen. Sir Harold Alexander, acting as General 
Eisenhowers deputy. Adm. Sir Andrew Cunningham and Air 
Chief Marshal Sir Arthur Tedder commanded the supporting 
naval and air forces, respectively. 

In the third week of May, Pantelleria Island, midway across 
the Sicilian narrows, was attacked with sea and air bombardment 
of maximum intensity until it surrendered on June 11. Lampedusa 
Island, lying 90 mi. southwestward, surrendered the next day. 
The Sicilian channel was now clear. 

Air attack in support of the Tunisian operations against the 
Axis air forces, supply routes and bases in Sicily and Italy, be- 
gun in April, had achieved such success by the end of that cam- 
paign that the Allied air forces enjoyed a two-to-one superiority. 
On June 12 the attack was switched to the destruction of the 
airfields in Sicily. Most of them had been made unserviceable 
before *Husky" was launched. 

On the night of July 9, as the task forces were approaching the 
Sicilian coast, winds of near-gale force sprang up, jeopardizing 
the safety of the mighty armada of 600 big ships and 2,100 small 
craft that was transporting the expedition. However, they abated 
considerably before the hour of landing, having, moreover, put the 
defenses off their guard. 

At 11 p.m. on July 9 a brigade of the British 1st air-borne divi- 
sion was dropped by parachute and glider to seize a vital road 
bridge and other objectives south of Syracuse. The high winds 
seriously hampered this operation (many gliders, released off- 
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shore, fell into the sea), but the objectives were captured. Simul- 
taneously, in the U.S. sector, four battalions of the U.S. 82nd 
air-borne division were dropped to clear routes for the advance 
of the ground forces to the airfields. Here also the high winds 
caused considerable scattering, but the paratroops prevented Axis 
reinforcements from reaching the landing beaches. 

Landings began at 2:45 A.M. on July 10 and met with little 
opposition. Licata was seized and opened to shipping that day, 
Syracuse was opened two days later and Augusta was occupied 
by July 14. The Axis airfields were occupied on July 10, and 
from these the Allied tactical air force was able to maintain effec- 
tive close support, flying as many as 1,200 sorties a day. 

The Allies were confronted by 2 German and 11 weak coastal 
and field Italian divisions but maintained satisfactory progress. 
A German counterattack northeast of Gela became threatening, 
but the situation was saved by naval bombardment. The advance 
continued, until the 7th army struck northward through the hills 
toward Palermo, while the 8th army approached the critical area 
about Catania. 

Problems of supply were acute during the first few days, when 
adverse weather conditions and occasional Axis air attacks made 
difficult the unloading and handling of stores over open beaches 
or in small improvised ports. The situation was saved, however, 
by the new 24-ton amphibious DUKW (Duck) trucks, which 
enabled more than 80,000 men, with 7,000 vehicles and 300 tanks, 
to be landed during the first two days. 

Advancing through the hills of western Sicily, the U.S. 7th 
army captured Palermo on July 22 and then turned east along the 
northern coast, turning the Axis defenses by amphibious opera- 
tions on three occasions. Between Aug. 1 and Aug. 6, in hard 
fighting on the slopes of Mt. Etna about Randazzo, it gave valu- 
able support to the 8th army in its struggle to open the eastern 
coastal road north of Catania. On Aug. 17 it entered Messina 
from the west. 

Approaching Catania, the British 8th army was faced with a 
hard task. Mt. Etna, with its defensively strong lower slopes, 
dominated the coastal route northward to Messina, and there the 
Germans concentrated all their divisions. General Montgomery, 
appreciating that the key to the position was Adrano, on the 
western face, transferred the weight of his attack there; hard 
fighting continued in this area with but little progress until Aug. 7, 
when, thanks to the pressure of the 7th army, Adrano was occu- 
pied. On Aug. 13 Randazzo, the road junction to the north, was 
captured, and this forced the Germans to carry out a general with- 
drawal. Immediately the 8th army pushed northward, along the 
coastal road, and on Aug. 17 its advance patrols entered Messina 
from the south—simultaneously with the advanced troops of the 
7th army. 

The campaign was now over. Under heavy anti-aircraft pro- 
tection the Germans contrived to withdraw more than 40,000 men 
with much equipment, over the Strait of Messina. Neverthe- 
less, the loss of Sicily was a severe blow to the Axis, costing them 
165,000 casualties, of whom 37,000 were German, together with 
considerable losses in tanks, guns and vehicles. 

The shock of the invasion, combined with the heavy bombing 
of the Italian mainland, notably of the marshalling yards in Rome 
sounded the death knell of the Fascist regime. On July 25, 1943, 
Mussolini resigned. He was arrested by the king, and Marshal 
Pietro Badoglio was appointed to succeed him. 


K. THE ITALIAN CAMPAIGN, SEPT. 1943-May 1945 


During the closing stages of the Tunisian campaign in May 
1943, with the preparations for the invasion of Sicily well ad- 
vanced, a top-level conference was held in Washington, D.C. This 
conference directed General Eisenhower to plan such operations 
in exploitation of the conquest of Sicily as would be best calculated 
to eliminate Italy from the war and to contain the maximum num- 
ber of German divisions. Available to him would be 19 British 
and other Allied (including 3 Polish) divisions with 4 U.S. and 4 
French divisions, though a considerable proportion of the total 
would be required for internal security duties. Moreover, plans 
for the invasion of Normandy were taking shape, and seven U.S. 
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and British divisions were to be returned to the United Kingdom 
by Nov. 1 for this operation. 

The invasion of Italy offered certain notable advantages, The 
collapse of a major partner would have a tremendous effect on the 
Axis powers, especially on the satellites. Italian air bases, pire 
ticularly those in the Foggia region, would be of considerable — 
use for the general Allied air offensive. In addition, the Allies 
could more effectively support the Yugoslav partisans and se 
ously threaten the Axis positions within the Balkans, thereby as- 
sisting the Russians. 

The risks to be accepted were numerous and serious. The de 


mands of security in North Africa would reduce the forces avail: 
able. In this first attack upon the European continent, the Ans 
could be expected to exert every effort to maintain its prestige 
The demand on shipping to supply the expedition would be heavy; 


and, granted success, the Allied lines of communication would 
ever lengthening, requiring a heavy proportion of administr 
tive troops. Conversely, the Axis lines of communication woul 
be entirely land-borne and would be ever shortening. Most im 
portant of all, an advance from the southern tip of Italy wou 
have to traverse easily defensible country. The Apennine rangt 
running down the centre of the peninsula, with its success 
foothills and deep ravines stretching out to the coast, offere : 
series of natural defensive positions. These were further streng? 
ened by countless streams, flooded in winter, and by i 
marshes, which would restrict the full exploitation of the d 
Allied superiority in artillery and armour. As in the ee 
operations, the acute shortage of landing craft presented a a 
problem. No replacements from the United Kingdom oF feng 
United States were forthcoming, and even the small sto 
able were being drawn upon for other theatres. This c an 
shortage was to dominate the whole strategy of the talis t 
paign; it nearly stultified the initial landings and it i his | 
scope of the subsequent conduct of the operations. Desp! pE 
on June 5, three months before the deadline date and on " 
before Sicily was invaded, the 15th army group Was 
plan for an assault across the Strait of Messina to Ca jueni 
ports of Reggio di Calabria and San Giovanni, subsea 
seizing the airfield at Crotona (Crotone). padogit 
1. The Italian Surrender. On Aug. 19 Marshal Psy 
established contact with General Eisenhower to negotii c 
render, without the knowledge of the Germans. Eisen 
instructed to accept an unconditional surrender and to 5 yis 
maximum military advantage thereby, Responding iS ai 
plea that Rome should be seized to safeguard the s od 
government from possible German reactions, Eisenhower 
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to fly an air-borne division in, if the Italians would guarantee 
the use of the necessary airfields and silence the anti-aircraft 
batteries. 

Meanwhile the Allied air offensive against Axis marshalling 
yards, airfields and military installations was intensified, Pisa, 
Benevento, Salerno, Foggia and even the Brenner pass being 
heavily attacked. Field Marshal Albert Kesselring’s headquarters 
at Frascati, south of Rome, was entirely bombed out, and Axis 
fighter opposition decreased progressively. 

The Italian unconditional surrender was signed at Cassibile in 

Sicily on Sept. 3 and announced on Sept. 8. The Germans evi- 
dently had been prepared for such an eventuality, for on the day 
of the announcement Badoglio informed Eisenhower that he could 
not guarantee the airfields for the landing of the Allied division, 
and on the next day the Germans occupied Rome. Unfortu- 
nately Sept. 9 was the day on which the Allied invasion was to 
land; but it was too late to change the objectives of the air-borne 
division destined for Rome, which was thus rendered inactive at a 
critical moment. On Sept. g also the Italian battle fleet va- 
cated Taranto, just as the Allies were steaming in to occupy it, 
while a considerable force of battleships, cruisers and destroyers 
left La Spezia and Genoa to surrender. This force was spotted 
and bombed by German aircraft, the battleship “Roma” being sunk, 
but the remainder sailed on via the Balearic Islands and Bóne to 
Malta, where it joined the remaining units in surrender. The 
Italian army made only an apathetic resistance to the Germans, 
surrendering to them wholesale; and only 320 aircraft of the 
total Italian air force complied with the terms of surrender by 
flying over to the Allies. 
The surrender had removed the Italian fleet from the war and 
left the Allies to face only the German army fighting in a country 
with a cowed but hostile population, With more decisive Italian 
leadership, Rome might have been occupied and the campaign 
shortened by many months. 

The fall of Mussolini’s regime, foreshadowing the collapse of 
Italy, opened new prospects for the Italian operations. An early 
assault upon the Naples area now appeared feasible; but a direct 
assault upon the city would certainly meet stiff German opposition, 
as it was the focal point covering their withdrawal routes from 
the south. North of the city the coast was unsuitable for land- 
ings and was beyond the range of Allied fighter aircraft; but to 
the south the Gulf of Salerno offered possibilities; surrounded 
inland by high mountains (2—ro mi. away) and crossed by routes 
to Naples running through narrow defiles, it possessed a 20-mi. 
stretch of excellent beach. It was estimated that, for the first 
few days, until an airstrip could be captured, Allied fighter air- 
craft, with detachable tanks, could maintain a continuous daylight 
Patrol of 36 aircraft over the area. This was considered adequate, 
and Gen, Mark Clark with the sth army was ordered to 
plan Operation "Avalanche" for a landing in the Gulf of Sa- 
lerno with Sept, 7 as the target date. General Montgomery, 
with the 8th army, was to carry out the landings previously 
Planned across the Strait of Messina, called Operation “Baytown,” 
Several days earlier, to contain as many German formations as 
Possible to the south of Naples, so that “Avalanche” could cut 
t em off. Moreover, the shortage of landing craft necessitated 
their employment for each landing successively. j 
2. The Landings.—Following heavy air preparation against 
Axis airfields, batteries and communications in the “toe” of Italy, 
the 13th corps with the Canadian Ist and British 5th divisions 
landed at 4:30 A.M. on Sept. 3, meeting negligible resistance. In- 
^nd, demolitions in the mountainous and easily defensible country 
Slowed down the rate of advance of the forward troops, and this 
Actor was to have a serious effect upon Operation * Avalanche." 
^ Sept. 9, as the Italian fleet was steaming out to surrender, the 
lst air-borne division landed and occupied Taranto. On Sept. 12 
Totona with its airfield was in Allied hands. 

Early on Sept. 9 the 5th army landed at two points in the Gulf 
of Salerno, The northern force, sailing from Sicily and Bizerte 
and consisting of the British 10th corps, assaulted with the 46th 
and 56th divisions; the southern force, from Oran, consisting of 
the U.S. 6th corps, assaulted with the 36th division followed by 
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the 45th. U.S. rangers landed to seize the defiles through the 
mountains leading to Naples, and British commandos to capture 
Salerno. 

Expecting an Allied landing there, the Germans reacted swiftly 
and vigorously, and a series of strong counterattacks severely 
tested the Allied beachheads, However, by nightfall, these beach- 
heads were 4 mi. deep, though a dangerous 5-mi. gap at the Sele 
river separated them (this was closed on Sept. 10). It had been 
estimated that eight German divisions were available in the area— 
two around Naples, two around Rome and four to the south fac- 
ing the 8th army—and their proportion of armour-was heavy. 
Shortage of shipping prevented the landing of any Allied armoured 
formations until Sept. 14, when the British 7th armoured division 
began to land; but by that time picked German troops had pene- 
trated in places to within a mile of the beach, and the situation 
looked serious. At this point the Allied air force struck at the 
Germans and their communications with every available aircraft 
from the strategical and tactical air force. By Sept. r2 an air- 
strip was in operation within the beachhead, and on the three pre- 
ceding days 3,000 fighter sorties had been flown from Sicily or 
from carriers. On the nights of Sept. 13 and 14 air-borne troops 
were flown in to reinforce the critical portions of the beachhead, 
and by Sept. 15 the crisis had passed. It is worthy of considera- 
tion whether, had it been able to land even a week earlier, the 
8th army would have advanced to within closer supporting dis- 
tance, in which case this crisis would never have arisen. 

On Sept. 12 Capri and other islands in the Bay of Naples sur- 
rendered, and on Sept. 18 patrols of the sth and 8th armies met at 
Vallo, 40 mi. S.E. of Salerno. The Axis evacuated Sardinia to 
French occupation on Sept. 18. 

3. Advance to the Gustav Line, Sept. 20-Dec. 10, 1943.— 
The sth and the 8th armies now began to advance up the peninsula. 
abreast. Bari fell on Sept. 13 and the sth army occupied Naples 
and its harbour on Oct. 1, Repairs to the demolished port struc- 
tures were begun immediately, and on Oct. 14 the unloading of 
stores over the Salerno beaches ceased (during the period Sept. 
9-26, 108,000 tons of stores, 30,000 vehicles and 200,000 troops 
had been landed there). 

With the Foggia airfields in their hands, the Allies’ hold on 
the mainland was confirmed, as adequate close air support for the 
ground troops could now be provided by aircraft based close to 
the battle area. In addition, heavy bombers could easily strike 
at the German communications through the passes over the Alps 
and assist in the over-all air offensive against Germany and also 
disrupt industry and communications in the Balkans to assist the 
Russians. 

‘As the Allies advanced, German resistance gradually stiffened, 
and progress became slow and painful. New divisions arrived to 
join the Allied forces, but concurrently the Germans hastily rein- 
forced their own defenses. To avoid a costly frontal attack on 
Termoli, the 8th army by-passed it with an amphibious landing; 
but the town held out until Oct. 6. At 4 p.m. on Oct. 13 Italy 
declared war on Germany, which saved the Allies from the man- 
power drain necessitated by the establishment of military govern- 
ment in captured territory. On the night of Oct. 12-13 the sth 
army crossed the Volturno river after hard fighting; and the Ger- 
mans withdrew to their winter line, known as the Gustav line, 
destroying every bridge and culvert en route. This line, which the 
Germans had been preparing since the Allies first landed, ran 
athwart the peninsula following generally the courses of the Sangro 
and Liri (Garigliano) rivers and was defensively very strong. 
The sth army found the latter river an even stiffer obstacle than 
the Volturno, and costly attacks to cross the lower reaches began 
on Nov. 6. On Nov. 28 the 8th army launched an attack to cross 
the Sangro, and after repeated attacks it achieved its object. 
Nevertheless, it proved impossible to reach the Pescara-Popoli- 
Rome highway, thereby turning the defenses of Rome. By now, 
moreover, winter had set in, and heavy rains and snows limited 
offensive operations. 

Though the Allied artillery was hastily reinforced with guns 
of the heaviest calibre in an attempt to blast a way through the 
Gustav line, it was without avail. 
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The sth army continued to fight its way into the entrance to 
the Cassino corridor, leading to Rome; but though it bent, the 
German line did not break, and a period of stalemate descended 
upon the operations. 

In December the first of the French divisions equipped by the 
U.S. arrived in Italy, and early in Jan. 1944 a complete corps 
under Gen. Alphonse Juin took over the sth army’s right sector. 
At the same time the Polish 2nd army corps, under Lieut. Gen. 
Wladyslaw Anders, comprising two infantry divisions and one 
armoured, arrived from the middle east and was incorporated with 
the 8th army. But, although the Adriatic ports were handling 
70,000 tons and Naples 80,000 tons weekly, the build-up of the 
Allied forces was considerably delayed because, apart from the 
shipping and land transport required to maintain the expeditionary 
force with its air force, a considerable volume was required to 
provide food to keep the liberated Italian population from 
starvation. 

On Dec. ro there were changes in the high command. Eisen- 
hower, appointed supreme Allied commander of the projected 
invasion of Normandy, returned to the United Kingdom, being 
succeeded by Gen. Sir Henry Maitland Wilson. Montgomery re- 
turned with Eisenhower, and the whole hierarchy of the command 
underwent considerable changes. 

4. Anzio and Cassino, January-May 1944.—In the third 
week of January, offensive operations were reopened on the south- 
ern flank. The British secured a bridgehead over the Garigliano 
at Minturno but were held there, while the sth army, on Jan. 
20—21, unsuccessfully attempted to force the Rapido river. Mean- 
while, east of Cassino, the French corps made considerable gains. 

"These operations were intended to divert German attention from 
a landing carried out by the U.S. 6th corps in the rear of the 
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German forces at Anzio and designed to disrupt German Commun; 
cations in the Cassino area. The landing was a complete ord j 

: : ise, 
and a bridgehead 18 mi. long and 9 mi. deep was secured, Instead 
of driving straight to the Alban hills (a key area overlooking à 
German communications) the force consolidated its bridgehead, 
The German commander adjusted his dispositions according} 
concentrated his forces against this threat and delivered a series H 
heavy counterattacks. By the end of January he had sealed off 
the bridgehead, and for four months kept 50,000 troops pinned 
within it under the most severe conditions. Meanwhile, the sth 
army had been halted before the strong defenses at Cassino, block. 
ing the southern entrance of the Via Casilina, the highroad lead, 
ing northward. Around this position, particularly about the 
monastery, raged some of the bitterest fighting of the whole cam. 
paign. Week after week the Allies assaulted it without success; 
even after a combined air and artillery bombardment of such i 
tensity that bulldozers had to be used to clear a way for tht 
passage of tanks it still held out. Eventually, in the third week 
of March, the assault was given up. 

5. The Summer Offensive, May-September 1944,—During 
the early months of 1944, the Allied air offensive systematicaly 
destroyed all the Axis rail nerve centres south of Florence, while 
the 5th and 8th armies regrouped their forces, concentrating 
their main weight to the west of the Apennines, Then, on May 11, 
Alexander delivered on the Gustav line a co-ordinated offensive, 
On May 18 units of the Polish 2nd corps took Monte Cassino, 

In five days the Gustav line had been overrun, and the U.S. 6th 
corps, breaking out from the Anzio bridgehead on May 23, joined 
hands with the troops advancing over the mountains west of the 
Liri river. The Germans now decided to withdraw, and the Allied 
air forces took a heavy toll of their choked communications; yet 
their stubborn stand southeast of Rome delayed capture of the 
latter until June 4. Both armies took up the pursuit northward, 
and two days later the invasion of Normandy (Operation “Over 
lord") started (see below). In mid-June the French recapturt 
Leghorn and reached the river Arno. By this time, however, Alex- 
ander had had to surrender three first-rate U.S. and seven Fren 
divisions to mount Operation “Dragoon,” a landing on the French 
south coast designed to clear southern France, in support of the 
main “Overlord” operation. 


The offensive power of the 15th army group was lowered 


and its rate of advance slowed down, which enabled the Germa! — 


c line, running 


to occupy their next prepared position, the Gothi 
py prep: pi R ‘Allies took 


approximately from Pisa to Rimini. Nevertheless, 
Florence on Aug. 13 and breached the western end 


Thence the newly arrived 
o valley. 


weather intervened, precluding any further offensive i 

6. The Winter Pause, Oct. 1944-April 1945.—Dunf j 
winter, General Wilson, supreme commander in the Mediterranea 
moved to Washington to join the combined chiefs of sta gr 
replaced by General Alexander. Gen. Mark Clark took ove 
15th army group. 

Early in January the Allies advanced their line to the : 
bank of the river Senio and, by their over-all action, mana js 
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pin down the German roth and r4th armies. But ae 
month three more divisions, two Canadian and one Ee 
transferred to France to reinforce “Overlord.” Ee ermal 


winter, the Allied air forces continued their attack on t 
communications through the Alps, including oil and rail ta 
Austria and southern Germany. E 

T. The Final Phase, April-May 1945.—By April, the S 
collapse of Germany had started. The Allied armies were ™ 0 
over western Europe, and the Russians were driving orn itso 
eastern Germany. On April 9 the 15th army group mee e 
fensive to break into the Po valley. The 8th army, 9? ected W 
opened the attack across difficult swamp country interst 
many small rivers and had captured Imola in the Fo 
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April 15. On April 14 the 5th army attacked and, after a week 
of heavy fighting, captured Bologna, advancing northward to the 
Po, over which bridgeheads were established southwest of Mantua 
on April 23. Bridgeheads were also established on the 8th army's 
front, and the German forces in the centre were faced with com- 
plete envelopment. Both armies now raced northward toward 
the foothills of the Italian Alps; the Sth army entered Verona on 
April 26 and Milan three days later. Part of the 5th army swept 
westward along the coast, capturing La Spezia and Genoa, and then 
drove on to join the French. Everywhere effective support was 
received from the Italian anti-Fascists, On April 28 these patriots 
captured Mussolini and several other leaders who were trying to 
escape to Switzerland and summarily executed them. 

By May 1 the 8th army troops, advancing on Trieste, had made 
contact with Yugoslav partisans at Monfalcone. On May 2 the 
German commander in chief signed the general surrender at Alex- 
ander’s headquarters; under its terms nearly 1,000,000 Germans 
laid down their arms. On May 4 patrols of the U.S. 88th division 
met those of the 7th army moving down from Austria, south of the 
Brenner pass, and the Italian campaign was over. 

8. Summary.—A review of this campaign discloses three major 
points of interest. 

First, the objects laid down at the Trident conference were 
achieved: by pressure maintained throughout 20 months, the 
15th army group, though frequently being drained of its battle- 
tried divisions, had made a major contribution to the over-all 
Allied effort, pinning down substantial forces which the Germans 
desperately needed to reinforce both their eastern and their west- 
ern fronts in Europe. The cost was heavy, casualties and missing 
amounting to nearly 350,000; but the Germans paid more dearly. 

Second, the plan of campaign had necessitated a land advance 
through terrain almost universally favourable to the defense, 

Third—and with reference to the second point—the shortage of 
all types of landing craft precluded the Allies from exploiting 
their command of the sea by the use of large-scale amphibious 
operations; the Italian peninsula, with its extensive coast line, 
was peculiarly vulnerable to such a form of attack, and it is in- 
teresting to consider whether, had it been possible to land in 
strength, initially, nearer the base of the peninsula (perhaps in 
the rear of the Gothic line), the objects might have been achieved 
more quickly and at less cost. (A. W. Le.) 


L. BALKAN OPERATIONS (1942-44) 


1. Resistance in Yugoslavia and Greece.—With their moun- 
tains and lack of modern means of communication, with their 
Populations having age-long traditions of conspiring against and 
resisting the invader, Yugoslavia and Greece were ideally fitted 
for guerrilla warfare. Unfortunately, in neither did the political 
Situation favour a unified underground movement. In Yugoslavia, 
particularly, the resistance was divided first by the Serbo-Croat 
feud and second by the tendency of the Communist party to pur- 
sue its aims without compromise. The German advance in April 
1941, in its very swiftness, left in its rear tens of thousands of 
Yugoslav soldiers who hid with their arms. A month later Col. 
(later Gen.) Draza Mihajlovic started to organize cety (bands) 
to fight the enemies of Yugoslavia. For the Chetniks, however, 

enemies were not only the Germans but also the ustase (in- 
Surgents) of the Croat quisling Ante Pavelic. From the outset, 
therefore, Mihajlovic, who had a unique chance to be a national 
d leader, appeared in the narrower role of a Serbian 
atriot, 

This situation was skilfully exploited by the leader of the rival 
"nderground movement, Josip Broz, called Tito. A Moscow- 
trained Communist, Tito organized his partisans and started guer- 
tilla operations only after the German attack on the U.S.S.R. A 
meeting between Tito and Mihajlovic in Oct. 1941 was fruitless. 
Although at first Chetniks and partisans sometimes united against 

€ Germans, their relations now became strained and they even 
fought each other. Mihajlovic was anxious to avoid reprisals 
?Rünst the civil population; he also considered the menace of 
Communism at least as great as that of naziism or fascism. For 
this, after Aug. 1942, he was denounced as pro-German by the 
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“Free Yugoslavia" radio broadcasting from Tbilisi. In Nov. 1942 
in the small Bosnian town of Bihac, Tito convened an Antifascist 
Council of National Liberation of Yugoslavia (AVNOJ, or Anti- 
fašističko Veće Narodnog Oslobodjenja Jugoslavije), which pro- 
claimed that the Yugoslav national army of liberation was fighting 
for a “truly democratic and federal Yugoslavia in which equal 
national rights not only of Serbs, Croats and Slovenes, but also of 
Macedonians and Montenegrins would be recognized.” 

The first British officer sent into occupied Yugoslavia was Col. 
D. T. Hudson. Landed in Sept. 1941 by submarine on the Dal- 
matian coast, Hudson was instructed to co-ordinate the sabotage 
operations of Chetniks and partisans, but soon discovered how 
difficult was his assignment. The British, however, continued to 
help only Mihajlovic with money and munitions until March 
1943 when a first British emissary to Tito, Lieut. Col, F. W. 
D. Deakin, was parachuted into the country. He reported that 
the partisans had both a political and a military organization 
on a large scale; he also recognized that Tito’s soldiers were really 
fighting the Germans, despite setbacks and the sufferings of the 
civilian population. In Sept. 1943 a larger mission headed by Brig. 
Fitzroy Maclean was parachuted into Bosnia, and soon after came 
important material help to the partisans. By this time the Allies 
had established a special base near Bari, in southern Italy, so that 
it was no longer necessary to fly supplies from Egypt. The British 
mission to Mihajlovic was withdrawn in May 1944 and entire 
support was transferred to Tito. Speaking in the house of com- 
mons on Feb. 22, 1944, Winston Churchill stated that the partisans 
were the only people who were doing any effective fighting against 
the Germans and that they were checking no fewer than 14 Ger- 
man divisions out of the 20 in the Balkan peninsula. 

On Oct. 1944 all southern and eastern Yugoslavia was liberated 
by the joint effort of Russians (Marshal Tolbukhin's army), Bul- 
garians (14 divisions now fighting with the Russians) and partisans 
of Tito. In April 1945 all Yugoslavia was free, and although many 
Chetniks took refuge in Allied-occupied Italy, Mihajlovic re- 
mained in his Serbian mountains. (He was arrested on March 13, 
1946, condemned to death by a partisan court on July 16 and 
executed the next day at dawn.) 

Compared with that of Yugoslavia, the situation in Greece was 
simpler in one respect; there was no feud similar to the Serbo- 
Croat. The political divisions, however, were serious enough not 
only to endanger the national unity but also to paralyze any large- 
scale operations against the Axis. It must be remembered that 
Greece before the war had a dictatorship opposed by all Greek 
political parties. But while the royalists were ready to forgive 
the king for supporting General Metaxas if they were given power, 
the liberals and socialists were against both the dictatorship and 
the monarchy. After the occupation of Greece by the Germans 
and Italians the Communist party exploited this situation by 
sponsoring an underground national liberation front (E.A.M. or 
Ethnikon Apeleftherotikon Metopon) which proclaimed the neces- 
sity, after the war, of a Greek republic allied with the U.S.S.R. 
and other Balkan republics. The E.A.M. organized its own na- 
tional popular liberation army (E.L.A.S., or Ethnikos Laikos 
Apeleftherotikos Stratos), the commander in chief of which was 
Gen. Stefanos Sarafis. 

When the first British military mission, under Brig. 
E. C. W. Myers and Col. C. M. Woodhouse, was parachuted into 
Greece during the night of Sept. 30, 1942, they found that both 
E.A.M. and E.L.A.S. were firmly established, capably organized, 
not badly armed and entirely controlled by the Communist party. 
The general headquarters, middle east, decided to support them 
with gold, arms and ammunition in the hope that they would start 
a large guerrilla campaign against the Axis powers. Tn actual fact 
they were mainly fighting the non-Communist guerrilla bands such 
as that of Col. Demetrios Psaros, who was murdered by the 
E.L.AS., or the more important E.D.E.S. (Ellinikos Dimokratikos 
Ethnikos Stratos, or Hellenic democratic national army) led by 
Col. Napoleon Zervas. In the house of commons on Jan. 18, 1945, 
Churchill said that the E.L.A.S. leaders "were simply taking our 
arms, lying low and awaiting the moment when they could seize 
power in the capital." 
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2. British Reconquest of Greece.—There was no large-scale 
fighting for the liberation of Greece; it was not necessary. With 
two Allied armies north of Florence in Italy, with the Russians 
holding Rumania and Bulgaria, Hitler gave Field Marshal Maxi- 
milian von Weichs, commander in chief, Balkans, the order to 
abandon Greece. At the beginning of Oct. 1944 small British 
forces under Maj. Gen. Sir Ronald MacKenzie Scobie started the 
liberation of the country. On Oct. 18 the legal Greek government 
returned to Athens from Cairo. (K. Sm.) 


M. ALLIED RECONQUEST OF WESTERN EUROPE 


In March 1941, before the United States even entered the war, 
British and U.S. staff conversations had been held in Washington, 
D.C., to consider what should be the broad outline of the combined 
British Commonwealth and U.S. strategy in the event of the United 
States’ being forced into it. It had been agreed that the para- 
mount object must be the defeat of Germany and that, with this 
achieved, the destruction of any remaining enemies would be a 
much less formidable task. 

In April 1942, after the United States' entry into the war, the 
combined chiefs of staff met in London and agreed that plans for 
a major invasion of western Europe in 1943, to be known as Op- 
eration “Round Up,” should be studied. They reaffirmed that, 
provided the necessary measures be taken to hold the front against 
Japan, all resources were to be concentrated upon the defeat of 
Germany. But as at that time the Soviet Union was bearing the 
full brunt of the German offensive and was becoming exhausted, a 
proposal was considered for an invasion of northwestern Europe, 
on as large a scale as possible, by late summer or early autumn 
of 1942, Given the code name of “Sledgehammer,” it would be 
launched only if the Russian situation so deteriorated as to ren- 
der it imperative. In June 1942 the British prime minister, 
Winston Churchill, with the chief of the imperial general staff, 
Gen. Sir Alan Brooke, went to Washington for further discus- 
sions. The situation now was more serious: there was a possibility 
of a complete Russian collapse, and the British forces in Libya 
were falling back before Rommel’s fierce offensive. Studies had 
shown that Operation “Sledgehammer” was impracticable in 1942 
because resources, particularly landing craft, were insufficient and 
troops could not be trained in time. Something had to be done 
urgently, however, and the North African campaign, Operation 
“Torch,” was born. In July Gen. George C. Marshall and Adm. 
Ernest King went to London to amplify the project and to discuss 
details, and the launching date was fixed for the end of October. 

In Jan. 1943, with the tide of war in North Africa setting in 
favour of the Allies, it was decided at the Casablanca confer- 
ence that the build-up for a full-scale invasion of northwestern 
Europe should be resumed and that, concurrently, the bombing of 
Germany should be intensified. Submarine construction yards and 
critical industries sustaining the German war effort were selected 
as initial objectives. 

In May 1943 the Trident conference in Washington set May 1 
1944, as the target date for Operation “Overlord,” the new code 
name given to the northwestern European invasion. In Septem- 
ber, at the Quadrant conference in Quebec, it was directed that the 
air attack on Germany from the United Kingdom should be sup- 
plemented by strategic bombing from Mediterranean bases. Lieut. 
Gen. Sir Frederick E, Morgan had been appointed chief of staff 
to supreme Allied commander (*Cossac"), and his outline plan 
was now approved in principle. 

In Nov. 1943 the Sextant conference in Cairo decided to sup- 
plement Operation “Overlord” with an invasion of southern 
France, named Operation “Dragoon”; and these two were to be 
given overriding priority in the combined Allied war effort. At 
Teheran, in Dec. 1943, Stalin agreed to these plans. 

Meanwhile the Allied air offensive against Germany was reach- 
ing its climax with an all-out 24-hour attack, the U.S. bombers 
carrying out high-level daylight attacks and the British R.A.F. 
continuing with night attacks to undermine the morale of the Ger- 

man workers. The former concentrated mainly against aircraft 
and ball-bearing plants, aerodromes and communications, while 
the latter destroyed industries in the Ruhr and Rhineland. Under 
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this hammering the German fighter command was 
weakened by the destruction of the industries that 
and by air combat. 

On Dec. 10, 1943, Eisenhower, appointed supreme Commander 
of the Allied expeditionary forces, returned to England and set 
his headquarters, known as S.H.A.E.F., into which he absorbed 
Cossac's planning staff. In February the following year he p. 
ceived his directions, which read: 


Progressive 
maintained jt 


Enter the Continent of Europe, and, in conjunction with the other 
United Nations, undertake operations aimed at the heart of German 
and the destruction of her armed forces. The date for entering th, 
Continent is the month of May 1944. After adequate Channel ports 
have been secured, exploitation will be directed towards Securing an 
area that will facilitate both ground and air operations against the 
enemy. 


1. Plans for “Overlord.”—Experience gained in the Mediter- 
ranean theatre caused the plan as proposed by Cossac to be ex 
panded, the assault force being increased from three to four divi 
sions, and the assault beaches being extended from the Caen area 
so as to include part of the eastern coast of the Cotentin peninsuli, 
These beaches, a stretch of about 50 mi., were selected after de. 
tailed study of the coast line from Denmark to Brittany, They 
possessed the advantage of being less obvious places to choose 
than those in the strongly defended Pas-de-Calais area, while be 
ing within supporting range of fighter aircraft based in England, 
Their disadvantage was that their angle of slope was so shallow 
as to expose a wide expanse of foreshore at low tide, which might 
not stand ùp to the passage of many vehicles and tanks. ‘They in 
cluded no major port, but the plan envisaged the early capture of 
Cherbourg. To ease the constricted exits from the Cotentin 
beaches, which were isolated by floods, two air-borne divisions 
were to be dropped inland, and a third was to seize the bridges 
over the Orne river and the Caen canal and to protect the left 
flank. 

Selection of the date for the assault was based upon a combint 
tion of tidal, moonlight and daylight conditions. The tide had 
to be low enough to enable the initial assault troops to land and 
to clear gaps through the beach obstacles, some of which were 
covered except at low tide. This tide condition had to coincide 
with a time and date giving light enough to permit visual bom 
bardment by aircraft and naval vessels. Finally, moonlight wis 
required for the air-borne landings on the previous night. Mainly 
because of the shortage of landing craft, some of which had E 
come from the Mediterranean theatre, the date of the assault ha 
to be postponed from early May to early June. On June 2: 
and 7 the requisite conditions were expected; of these days, June 
was selected. el 

For the initial assault, the Allied ground forces Were E 
under command of Montgomery. The British 21st army pu 
comprised the Canadian 1st army (2nd corps) under Lieut. T 
H. D. G. Crerar, the British 2nd army (1st, 8th, 12th am ith 
corps) under Lieut. Gen. Sir Miles Dempsey and the Bn 
ist and 6th air-borne divisions under Lieut. Gen. 
Browning. U.S. forces consisted of the 1st army (5th, th, T 
19th corps) and the 82nd and 101st air-borne divisions, g 
Lieut. Gen. Omar N. Bradley. For the landing, the U thot 
corps was to assault with the 4th infantry division just E ont 
the Vire estuary (“Utah” beach), and the U.S. 5th corps WI 
combat team from the 29th and one from the 1st infantry 
was to assault east of the Vire estuary on “Omaha” bl 
British 21st army group was to assault with the Canadian vi?) 
the British sth and 50th divisions on Ouistreham ( Sri 
Courseulles (“Juno”) and Asnelles (“Gold”) beaches, pee 

The objective of the U.S. 7th corps and air-borne E sth 
to cut the Cotentin peninsula and seize Cherbourg. The 
corps was to advance southward toward St. Ló and then "ild 
support of the 7th corps, to continue to Avranches n 5 psit 
line facing eastward. Meanwhile, the build-up forces, Taal 
ing of the U.S. 3rd army under General Patton, were to à 
to be prepared to capture the Breton ports. at Cot 

The British 21st army group was to gain ground abort 
and to protect the left flank against an expected 
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counterattack. This area was favourable to armoured action, 
ri E was there that the first strong German reaction was ex- 
ed. 

By June 1944 there were in the United Kingdom 47 divisions 
(26 British, Canadian and Polish, 21 U.S.); each, with its anti- 
ureraft, tank and tank-destroyer elements, amounted to approxi- 
mately 17,000:men. This gives an idea of the quite unprecedented 
Se of this expeditionary force; but by May 1945 their strength 
ad increased to more than 4,000,000 men, of which the U.S. pro- 
vided about 2,585,000, the British Commonwealth 1,073,000, 
tance 413,000 and the other Allies collectively 67,000. 

The Allied naval component. was commanded by Adm. Sir 
MEAT Ramsay and was composed of two task forces, the 

estern task force being U.S., the eastern British. Each was 


subdivided into a bombarding force and an assault force to land 
the assaulting troops on the five beaches. The total strength of 
this component exceeded 5,000 ships; viz., 4,000 assault and 
“ship-to-shore” craft, 6 battleships, 2 monitors, 22 cruisers and 
93 destroyers, together with other miscellaneous craft. 

Air Chief Marshal Sir Trafford Leigh-Mallory commanded the 
Allied air component of the expedition, which amounted to 4,900 
fighter and 5,800 bomber aircraft grouped into tactical air forces, 
The strategic air force under Air Chief Marshal Sir Arthur Harris, 
consisting of R.A.F. bomber command and the 8th and 15th U.S. 
air forces, remained directly responsible to the combined chiefs 
of staff, though Eisenhower was authorized to call upon it if 
needed. i 

Supplies for this colossal undertaking had been accumulating 
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in the United Kingdom since 1942. By June 1944 the monthly 
import had reached a total of 1,900,000 tons, and for the invasion 
2,500,000 tons were required additional to normal loads carried by 
the troops themselves. Delay in the acquisition of a major port 
to handle this tonnage had been foreseen, and to meet this need a 
novel expedient was devised: two artificial harbours, called Mul- 
berries, with breakwaters, quays and piers, each with the capacity 
of a medium-sized modern port, were prefabricated in the United 
Kingdom. These were to be towed across the channel (a major 
naval operation) and assembled at two predetermined sites on 
the landing beaches, one for the United States forces and one for 
the British forces. 

Further to ensure secrecy during the preparatory stages for 
“Overlord,” an embargo was placed upon the movement of diplo- 
matic personnel and upon their communications with their several 
foreign offices. 

2. Western Europe Before Invasion.—In western Europe, by 
June 1944, the Germans had about 60 divisions, or about a quarter 
of their total field force, under Field Marshal Gerd von Rundstedt ; 
and of this force, 36 infantry and 6 panzer divisions were located 
in the coastal area facing England. The German 15th army held 
the Pas-de-Calais, where the main Allied assault was expected, and 
this error of judgment, which the Allies sedulously fostered, was 
to prove a major factor in the German defeat in Normandy. The 
7th army, under Rommel, was iocated in Normandy, where the 
Allies actually landed, and consisted of one panzer and nine in- 
fantry divisions. 

Against an invasion, the Germans had built their “Atlantic 
wall," which, according to Hitler, consisted of “a belt of strong 
points and gigantic fortifications from Norway to the Pyrenees." 
Along the beaches were successive rows of varying obstacles, some 
lying under water and many with mines attached to them. 

During the spring of 1944, the Allied strategic air force con- 
centrated its effort against European synthetic fuel plants and 
crude oil refineries, reducing production by 9595 by the summer. 
Subsequently, it began directly to pave the way for the invasion 
by attacking bridges over the Seine and the Loire on road and rail 
routes leading into the area of operations, thus isolating the area 
so that the Germans would not be able to reinforce it. 

For several months before the invasion, however, the British 
government and chiefs of staff had been mystified by the appear- 
ance on the French coast, particularly in the Pas-de-Calais, of 
several unidentifiable structures. It was thought that they were 
connected with some form of missile to be used against targets in 
England, and they were heavily bombed. They were, in fact, 
launching sites for Hitler’s “secret weapons,” the jet-propelled 
pilotless airplane (V-1) and the rocket bomb (V-2). The heavy 
bombing of the sites undoubtedly delayed the initial launching 
of these weapons until Tune 13, without which delay they might 
have disrupted the British war effort by making London unin- 
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habitable or at least have disrupted plans for the 
postponed its launching for several months. 

The Germans launched about 18,000 V—is between June 
1944, and March 29, 1945, of which 7,840 were fired at En i 
(4,260 of these being destroyed in the air) and the rest at t ls 
on the continent. Between Sept. 8, 1944, and March 20, 1945 i 
fired 3,000 V—2 rockets, of which 1,250 were directed at England 
and 1,750 at Antwerp in Belgium. These weapons collective 
caused about 31,600 casualties in England and at least as wy 
the continent. 

3. Beginning of the Assault.—During the weeks precedin 
D-day (as the date fixed for the invasion was called), the ne) 
Allied armada of ships and landing craft had been assembling at 
every port, great and small, along the south coast of England, 
Concurrently the massive assaulting forces had been approaching 
that coast. During the last few days, the complicated task of 
loading them began. The Allied air forces had done their work s 
well that practically no hostile aircraft appeared over the area, 

On June 4, rough weather in the channel forced Eisenhower t 
postpone D-day to June 6. At 1:30 A.M. on June 6, then, pare 
chutists of the U.S. rorst and 82nd air-borne divisions began to 
drop beyond Utah beach and others of the British 6th air-bome 
division to drop east of the Orne river. Shortly after midnight 
R.A.F. bombers started to unload 6,000 tons of bombs on coastal 
batteries between Cherbourg and Le Havre. As day broke, US, 
heavy bombers dropped 3,000 tons on the shore defenses during the 
half-hour preceding the landings. Then medium, light and fighter 
bombers swarmed in to attack individual targets among the de 
fenses. Again because of what the air forces had done during the 
preceding months, the Germans reacted little in the air. 

The first troops disembarked at 6:30 A.M. under a heavy sip 
porting fire of naval guns as well as of tanks and artillery pieces 
firing from tank-landing craft. Although still heavy, the sea had 
moderated; but some of the craft mislanded, partly because of the 
force of the current. First came tanks, some with jettisonabl 
flotation attachments, but most of this type were lost. Next cam 
infantry to cover the engineers and naval crews who were to blast 
gaps through the beach defenses, and then came successive was 
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of the assault infantry with their supporting weapons. te 
resistance at some points caused serious losses to es 


waves; but the attacking forces stormed their way throug! 
fenses, and by nightfall the five sea-borne assaulting divisions Wf 
firmly ashore. Integrating their efforts with those of the gum 
and naval forces, aircraft of all types contributed in large measur 
to the success of this critical day. d 
Differences between the German commanders, Rundstedt V 
Rommel, on the conduct of the defense also contributed mut he 
the Allied success. Rommel wanted to destroy the invaders 0? m 
beaches, Rundstedt to check and to contain them and na p 
liver a series of well-prepared counterattacks. Romme aa 
ever, had his way; but, pinning his faith on the coasta; i diat 
tions, he had prepared few inland defenses and used his imme 
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reserves piecemeal in an effort to kill the invasion In me: 
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never collect a mobile reserve large enough to endanger 
heads. Moreover the preliminary isolation of 
the Allied air forces prevented his receiving any furth 
ments speedily. 

Attacking through difficult hedgerow country, 
Canadians pressed on toward Caen, taking Bayeux on 
U.S. forces worked down to join up the beachheads 
tan. By June 11, one solid front had been established. dic te 

There followed six weeks of gruelling fighting > y or 
Allies expanded the lodgment area and built up forces s 
future break-out. The U.S. 7th corps cut the Cotentin xt 
on June 17 and, pushing northward, captured Cherbourg d aret 
later after heavy fighting; but the port’s installations m coll 
been thoroughly demolished by the Germans and m a 
not begin until July 19. Meanwhile the Mulberry P : 
ing been towed across the channel, were being 455€ 
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cket”, 
beaches; but a heavy storm on June r9 completely ' vie Bit 
Mulberry serving the U.S; beaches, although that serving 
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ish was repaired and kept in service until Antwerp became avail- 
able in November. ‘Throughout the summer months, the major 
passage of reinforcements and supplies was over the beaches or 
via this Mulberry; during the first six days of the invasion 326,000 
troops, 54,000 vehicles and 100,000 tons of supplies passed along 
these routes, and by November the totals had reached 2,628,240 
men, 549,664 vehicles and 4,522,192 tons. 

During the latter days of June the British maintained their 
pressure toward Caen despite desperate but piecemeal efforts of 
German armoured units which revealed the German resolve to pre- 
vent, at all costs, a break-through up the Seine valley toward Paris. 
Caen fell on July 9, and after the capture of Cherbourg the U.S. 
jth corps turned toward the south with the U.S. 8th and roth 
corps and cleared the Cotentin peninsula. On July 18 St. Lô was 
taken, (A. W. Le.) 

The moment had now arrived for a break-out from the lodgment 
mea, Eisenhower decided to put to good account the German 
tenacity on the east flank by continuing to punch hard in that re- 
gion and following with a smashing right-hand blow. Preceded by 
a powerful air assault by bombers and lighter aircraft, on July 18 
British and Canadian forces renewed their drive in the Caen area. 
Dogged resistance was aggravated by bad weather, but on July 25, 
again preceded by a powerful air bombardment, the attack of 
Bradley’s forces against the Germans beyond St. Lô was launched. 
Complete success was achieved; Coutances was captured on 
uly 28, parts of several German divisions being cut off to the 
north, Only now, too late, did the Germans recognize the Allied 
i effort and decide to bring reinforcements to this region from 

army which had been retained in the Pas-de-Calais. 
he ee 3rd army officially came into existence on Aug. 1 when 
ook command of the U.S. 8th, 12th, 15th and 2oth corps; the 
sth, 7th and roth corps remained with Lieut. Gen. Courtney H. 

lodges’ ist army, both under Bradley’s 12th army group. 
Gee Canadian rst army had become operational on July 23; 
a Crerar now commanded the British rst and. Canadian 2nd 
ie on the east flank, which, with Dempsey’s British and army, 
Tis m Montgomery’s 21st army group. On Sept. 1 Eisenhower 
whi ie assume personal direction in France of all operations, at 
S ch date the supreme headquarters, Allied expeditionary force 

HALEF.), was established officially on the continent. 
“eng through the breach in the St. Lé-Coutances line, the 
t den seized Avranches on July 31 and, in a swift amputation 

he Breton peninsula, reached Nantes on Aug. 10. 

With the collapse of the Germans on the west flank, Eisenhower 
ded once more to adapt his plan to his opportunities and, 
E te his need for the Breton ports, to turn his back upon them 
m Take a wide encirclement of the German 7th army and panzer 

Up (west), which were still, with great obstinacy, holding their 
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ground. Leaving to his 7th corps the task of reducing the Breton 
ports, Patton in a rapid advance overran Mayenne, Laval and 
Le Mans and on Aug. 13 reached Argentan. 

As part of the maneuver, the U.S. 1st army and the British 
forces had maintained their pressure from the north and west. In 
a desperate effort to checkmate this offensive, on the express in- 
structions of Hitler himself, Field Marshal G. von Kluge, who had 
succeeded Rundstedt, launched a major armoured attack, sup- 
ported by infantry, from the Mortain area toward Avranches with 
the hope of cutting off Patton's army from the rear. Prepared for 
the blow, Bradley attacked the flanks of the moving German 
columns; and at the same time the Allied air forces blasted them 
from above. 

After this failure the Germans strove desperately to hold open 
the gap between Falaise and Argentan in order to extricate the 
forces caught in the pocket which the Allies were steadily squeez- 
ing; but by Aug. 22 the pocket was eliminated, the Polish rst 
armoured division having distinguished itself in this operation. 
Although many were able to escape, the Germans lost 500,000 
men (mostly captured) and a great proportion of their equipment, 
and their 7th army was virtually annihilated as an organization. 
An interesting feature of the rapid advance of the 3rd army was 
that the ground protection of its open right flank was carried out 
by the roth tactical air command. Air power also played its part 
in the liquidation of the German 7th army by persistent attacks 
against its communications and by raking German columns as they 
retreated across the Seine. 

4. Launching of Operation “Dragoon.”—Meanwhile, on 
Aug. 15, Operation “Dragoon,” the invasion of southern France, 
which had been agreed on at the Sextant conference in Cairo, Noy. 
1943, had been launched. The demands of the operations in Italy, 
together with the necessity for transferring forces and landing 
craft for the cross-channel expedition, repeatedly overshadowed 
the plans for this invasion and finally occasioned its postponement 
from the originally planned date of early June. However, Eisen- 
hower’s needs for additional port capacity soon pointed to the 
desirability of the early capture of Marseilles. Moreover, such 
an operation would contain and destroy German forces which might 
otherwise oppose him and would also threaten the flank and rear 
of the main forces which already faced him. 

Measures were taken to organize and arm large forces of French 
patriots who were to lend valuable support to Allied operations. 
On July 30, 1944, Lieut. Gen. Jacob L. Devers organized the 6th 


army group headquarters in Corsica; and Lieut. Gen. Alexan- 
der M. Patch was placed in command of 


carry out the landing. Mn 
After prolonged aerial attacks against the communications serv- 


the U.S, 7th army to 
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ing this region, on Aug. 15 at 8 A.M. the 7th army, escorted by 
a powerful fleet of British and U.S. warships and under their gun- 
fire, landed on the beaches between Cap Cavalaire and Agay, the 
area which offered the most favourable approach to the Rhóne 
valley. The assault forces consisted of the U.S. 6th corps with 
the 36th division on the right, the 45th division in the centre 
and the 3rd division on the left. Most of the U.S. forces had 
been loaded at ports in the Naples area, the French forces at Oran, 
Taranto and Brindisi. A British-U.S. air-borne task force jumped 
astride the Ardens river west of St. Raphael the night preceding 
the assault and seized the pass through which the Allied forces 
would debouch. 

It had been estimated that there were 11 German divisions in 
southern France, 2 of them armoured, but that only 3 would be 
ready to oppose the landing immediately. Weak resistance was 
in fact encountered, the beachheads were promptly established and 
the main forces moved west toward the Rhóne valley. 

On the heels of the 6th corps, four divisions of Gen. Jean de 
Lattre de Tassigny's French 1st army went ashore. By Aug. 28 
Toulon and Marseilles were in Allied hands and by Sept. 1 Nice 
had fallen. Meanwhile, part of the 36th division headed directly 
north seized Grenoble and turned northwest to cut off the Ger- 
mans who were retreating up the Rhóne valley. This drive into 
the rear of the German r9th army, already under pressure from 
the south, together with the havoc caused by the air forces, caused 
it to fall back in confusion. On Sept. 3 Lyons fell. 

On Sept. 15, after effecting a junction with Patton’s forces at 
Sombernon (northwest of Dijon), the U.S. 7th and French 1st 
armies, forming Devers’ 6th army group, passed to Eisenhower’s 
command. 

5. The Advance to the German Frontier—In northern 
France, meanwhile, the Allied armies were hard upon the heels of 
the retreating Germans. As Allied strategy called for the main 
effort on the northern flank, the Canadian rst army in a rapid 
sweep isolated the channel ports, reaching Bruges on Sept. 9 
and so overrunning the majority of the flying-bomb sites in the 
Pas-de-Calais. The channel ports themselves were captured as 
separate operations, Le Havre falling on Sept. 12, Dieppe on 
Sept. r, Boulogne on Sept. 23 and Calais on Sept. 3o. The 
British 2nd army, advancing on the right of the Canadian rst 
army, took Amiens on Aug. 31 and occupied Antwerp virtually 
intact on Sept. 4, though the Scheldt was still in German hands. 

The U.S. rst army crossed the Seine, east and west of Paris, 
capturing Soissons. Then, turning east, it freed Namur on Sept. 5, 
Liège on Sept. 8 and Luxembourg two days later. Eisenhower 
had left to the French 2nd armoured division the honour of re- 
ceiving the surrender of Paris on Aug. 25. In its pursuit, the 
1st army cut off and surrounded large pockets of Germans be- 
tween Compiégne and Mons, taking 25,000 prisoners. Simul- 
taneously, the U.S. 3rd army swept eastward, capturing Reims 
and Chálons-sur-Marne; then, overrunning Verdun on Sept. 1, it 
gained a foothold beyond the Moselle on Sept. 7, On their right 
was the U.S. 7th army, which had made a remarkably rapid ad- 
vance up the Rhône valley. A continuous front thus now ran from 
the Netherlands along the French frontier to Switzerland and 
thence to the Mediterranean. 

, The Germans were now withdrawing into the defenses of the 
Siegfried line, the *West wall" covering the German frontier; 
but large forces were still isolated in France, of which one block 
of 20,000 surrendered along the Loire. French ports along the 
western channel and Atlantic coast were still in German hands, 
but Eisenhower made no attempt to reduce them after the experi- 
ence at Cherbourg and Brest, where the Germans reduced the 
port installations to ruins, The U.S. 9th army under Lieut. Gen, 
W. H. Simpson was created on Sept. 5, and its 8th corps (2nd, 8th 
and 29th divisions) finally reduced Brest on Sept. 18. On Oct. 3 
the gth army took over a sector of the line between the rst and 
3rd armies. 

Not only was the German resistance stiffening as Allied troops 
closed up to the West wall, but the unprecedented speed of their 
advance had caused them to outrun their supplies; so that slowly 
the armies came to a halt. Herculean efforts were made to main- 
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tain the flow of supplies from the Normandy beaches and Mulberry 
harbour along the ever-lengthening lines of communication. Air 
craft were employed, and the famous “Red Ball highways, whi 
consisted of an almost continuous line of vehicles operating 
throughout 24 hr. over certain arterial routes, were establishes 
Fuel pipes were laid from depots in England under the lety 
to points on the French coast and were carried forward B 
the troops as fast as the engineers could lay them. Collecti h 
these measures saved the day. T 
The Allied forces were now up against the German hes 
defenses. On Sept. 17 a brilliant large-scale air-borne 2 stab 
was made to turn the northern flank of this position by the estii 
lishment of a bridgehead over the lower Rhine, about 
in advance of the Allied line. The rst air-borne army “py 
formed on Aug. 8 under the command of Maj. Gen. m 
Brereton, consisting of the U.S. 17th, 82nd and rorst ? oci 
British 1st and 6th air-borne divisions. On three peu 
sions it had been intended to use this army to drop Pd gel 
of the retreating Germans so as to cut them off; but t 
of the Allied ground advance had rendered it unnecessary ce 
it was decided to employ it, in conjunction with the ern ai 
for this Operation “Market-Garden.” In "Market, ped 
borne operation, the British rst division was to be dori 
Arnhem to establish the actual bridgehead over the lowes oven 
the U.S. 1orst division was to be dropped north of Ein US 
secure the crossings over the Scheldt-Me: 


parachute, as well as nearly 14,000 gliders. In " 
ground forces’ operation, the’ British 2nd army Was 
over the crossings seized by the rorst and 82nd 
sions and to join up with the rst air-borne division 2 
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Initially, all went well, the ground forces linking up with the 
tro U.S. air-borne divisions and advancing jointly to capture 
the Waal river bridge at Nijmegen, _ Meanwhile, the 1st air-borne 
division at Arnhem was fighting for its life to hold the bridgehead; 
after desperate and costly efforts to hold on, the remnants of it, 
now only 2,400 strong, were forced to withdraw, on Sept. 25, be- 
fore the ground forces could link up with them. 

Montgomery (promoted to field marshal Sept. 1) now turned 
to opening the port of Antwerp. With naval and air support, 
Canadian and British forces attacked South Beveland and 
Walcheren Islands at the mouth of the Scheldt and completed 
their capture on Nov. 9. The estuary was swept and the first ship 
unloaded at Antwerp on Nov. 26. This important step materially 
esed the supply situation, Appreciating its importance to the 
Allies, the Germans for many months maintained a harassing 
bombardment of Antwerp with flying bombs and rockets but were 
unable to prevent, or even seriously delay, unloading operations. 

The U.S. rst army entered Germany near Trier on Sept. rr, 
breached the Siegfried line north of Aachen on Oct. 2 and cap- 
tured that German city on Oct. 21. South of Metz, the 3rd 
amy fought its way across the , m 
Moselle, taking Nancy on Sept. 
1$. In the Vosges the 7th army 
came up abreast of it. But with 
the approach of winter unusually 
heavy rains set in. 

With Antwerp operating, Ei- 
senhower could now complete his 
drive to the line of the Rhine, 
By Sept. 30 German casualties 
were approaching 1,000,000 in 
mmber; but rather than main- 
tain a flexible defense, the Ger- 
mans once more elected to con- 
test every foot of the ground, 
with the result that they were 
TIN defeated west of what T cer meenoinsr 
D been for hen a ÍOr- GERMAN FIELD MARSHAL WALTER 

natural defensive line. wopEL (CENTRE) PHOTOGRAPHED 

onversely they yielded to the NEAR AACHEN, GER.; OCT. 9, 1944 
Allies that barrier behind which 
the latter could, with relative impunity, concentrate their forces at 
any point they desired for the final assault. 

On Oct. 23 the oth army was moved to the north flank of the 
4st army and on Nov. 16 the rst and oth armies resumed their 
drive toward the Rhine in the Aachen sector, Aided by power- 
{ul air support, U.S. troops in bloody fighting moved forward 
he Hürtgen forest, and on Dec. 3 the gth army reached the 
‘oer (Rur) river. The Germans still held the series of dams 
bui Up this river near Schmidt; and after air attacks had 
‘led to destroy them, the rst army on Dec. 13 undertook their 
capture lest the Germans, by releasing the waters, should flood 

* Roer at the moment of the gth army's crossing. i 
G stof Thionville the 3rd army had crossed the German frontier 
j^ Aa 18 and reached the Siegfried line near Saarlautern. The 

aa of isolated Metz finally fell on Dec. 13. ! 
dá h fort was captured on Nov. 22 by the French rst army, which 
ched Mulhouse the same day; and the U.S. 7th army, which 

i reached the Rhine, took Strasbourg on Nov. 23. Between 

3 Prongs of the Allied advances at Strasbourg and Mulhouse 

Germans were able to maintain a bridgehead west of the 
mip as the Colmar pocket, which was not liquidated 

- 1945. 
Mie Counteroffensive in the Ardennes.—In order to 

e Anne Powerful attacks in the Aachen sector and in the Saar, 
Th y ed front had necessarily been left thin in some regions. 


Shay se the case in that sector of the Eifel hills between Mon- 


le; nd the Moselle. It was there that Hitler decided to launch 
serate counteroffensive, presumably with the hope of cap- 
sues Liege and Antwerp and thus disrupting the Allies’ supply 
and severing their forces. Important, too, was the prospect 
‘mpening the offensive determination of the Allied command. 


S.H.A.E.F. was alive to the possibilities of such an attack but 
felt that the German military leaders would hesitate to undertake 
a counteroffensive in this unfavourable terrain and with such 
faint hope of success, The Germans had taken meticulous pre- 
cautions to ensure the secrecy of their preparations. Second-class 
Volksgrenadier divisions had gradually replaced panzer divisions 
in this sector, and the knowledge that the attack was to be made 
had been limited to a very few senior commanders. 

On Dec. 16, aided by extraordinarily heavy fog, the Germans 
attacked, The first brunt of the assault was borne by the U.S. 
4th, 28th, 1o6th infantry and oth armoured divisions. Eisenhower 
at once alerted the army commanders to hold their free divisions 
ready for support if needed, and the rorst air-borne division was 
rushed into Bastogne, where it held out for five days. Eisenhower 
directed that the shoulders of the penetration be held, and all 
attacks elsewhere halted. Patton was to make a major counter- 
attack in the direction Bastogne-Cologne. An attack by Mont- 
gomery from the north was to follow. A monumental piece of 
staff work was performed by the 3rd army, which, during a period 
of six days, broke off its general attack in the Saar region, faced 
to the left and mounted this new attack with six divisions, while 
Devers was instructed to extend his left flank to cover the front 
vacated by the 3rd army. By Dec. 19 the German penetration 
had become so deep as to impair Bradley's communications with 
his armies. Eisenhower therefore placed under Montgomery’s 
command all U.S. troops on the northern face of the salient (the 
goth and most of the rst army), leaving to Bradley’s control 
troops on the southern face. 

The Germans in their attack used three armies, the sth and 6th 
panzer and the 7th armies, including the 14th infantry and roth 
panzer divisions. They also employed a panzer brigade using U.S. 
equipment with the mission of spearheading German combat units 
and spreading panic and confusion behind the U.S. front lines. 
Paratroops, dropped throughout the battle area as far to the rear 
as Paris, were to sabotage important bridges and headquarters. 
Although the penetration at its maximum reached a depth of about 
50 mi. it never reached the Meuse; and since Bradley had not 
established any major installations east of the river in that region, 
this advance was not alarming. After the war it was learned from 
Rundstedt that the German high command privately conceded its 
failure when within 48 hr. it had failed to reach the Meuse. The 
prompt Allied measures proved successful, and by Jan. 25, 1945, 
the original front had been re-established. Simultaneously with 
this attack, Devers’ 6th army group had also sustained a German 
assault. 

The net effect of the German effort was a delay in Allied opera- 
tions of perhaps six weeks and a loss to the Germans of nearly 
250,000 men, 600 tanks and assault guns and about 1,600 air- 
planes. The attack cost the Allies about 60,000 casualties. After 
this battle, the German 6th panzer army departed for the eastern 
front, taking seven panzer and three infantry divisions and vir- 
tually removing the last threat to the continuous advance of the 
Allied forces on the western front. 

7. The Drive for the Rhine.—Eisenhower now resumed his 
maneuvers to destroy the Germans west of the Rhine and to 
reach the banks of that river. These operations were performed 
in three successive steps: first, Operations “Veritable” and 
“Grenade,” next, Operation “Lumberjack” and finally Operation 
"Undertone." On Feb. 8 "Veritable" was launched in difücult 
thaw and flood conditions resulting from the heavy January snows. 
Attacking from the Nijmegen area southeastward between the 
Rhine and the Meuse, the Canadian 1st army, in bitter fighting, 
forced its way through the Reichswald to the outskirts of Cleves 
(Kleve) and on Feb. 14 reached the Rhine at the site of the Allies" 
future major crossing. On Feb. 23, “Grenade” was launched. 
But before the U.S. 1st army captured the Roer dams (Feb. 10) 
as a preliminary to it, the Germans had opened the sluices of the 
Schwammenauer dam, causing the level of the Roer to rise about 
four feet and thus delaying “Grenade” by 13 days. The 7th 
corps of the U.S. 1st army and the 19th and 13th corps of the 9th 
army crossed the flooded river, cleared Jiilich and Diiren on Feb. 24 
and 25 and rapidly gained momentum. By March 1 the 9th army 
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had cleared Ménchengladbach (Miinchen-Gladbach) and had 
reached the Rhine at Neuss. This threat to the Germans’ rear, 
coupled with frontal pressure, resulted in their withdrawal across 
the Rhine of all units below Neuss. 

The next operation was “Lumberjack,” in which the rst army 
advanced on the right flank of the gth army; by March 7 it had 
captured Cologne. Farther south, on the same day, troops of the 
U.S. gth armoured division seized an opportunity by crossing at 
Remagen the one bridge spanning the Rhine that the Germans had 
not yet demolished. Bradley was ordered to put not fewer than 
five divisions promptly on the far bank. Despite the Germans’ 
frantic efforts to retrieve their error, the rst army on March 23, 
when the main crossings of the Rhine were begun, had three corps 
beyond Remagen in a bridgehead 25 mi. long and 1o mi. deep. On 
the right the 3rd army was pushing through the rugged Eifel hills, 
crushing the German front north of the Moselle; on March 9 it 
reached the Rhine just below Coblenz. 

The third step was Operation “Undertone,” a combined offen- 
sive by the U.S. 3rd and 7th armies. Instead of further exploit- 
ing the Remagen bridgehead, as the Germans might have expected, 
the 3rd army attacked southward across the Moselle, behind 
them, in the Saar region; and on March 15 the Germans were 
attacked frontally by the 7th army. Zweibrücken and Saarbrücken 
were occupied by March 20, the Siegíried line defenses collapsed, 
and by March 22 Mainz had been occupied by the 3rd army. That 


night Patton sent his sth division across the Rhine, sin 
March 25 all organized resistance ceased west of the river: ic 

In all these activities the air forces had played a p wi 
part. Particularly in the Saar offensive the tactica ji : 
effected noteworthy destruction upon German rail and eer it 
On Feb. 22 one single operation had involved we oe 
craft from bases in England, France, the Netherlan : isl 
and Germany which attacked targets over an area Wane and 
Sq.mi. extending from Emden to Berlin, Dresden, iat ! 
Mulhouse. Their widespread blows struck minor eo cin 
facilities such as railroad signal points and grade crosd mit 
locks and junctions. Against such attack the Germans ? 
no defense. 

8. Crossing of the Rhine; the Ru forc 
his main effort on the north flank, Eisenhower noa prit al 
Rhine. Under Montgomery the U.S. oth army an near ; 
army began their Crossing at 9 P.M. on March 23 borne 4 
Shortly after the ground assault the Allied 1st S s (th alt 
dropped the 18th air-borne corps (U.S. 17th and Bri 
borne divisions) north and northwest of Wesel. B 
flank the Canadian 1st army guarded the Scheldt E whole 0% 
followed the other two armies across the river. J com 
eration was preceded by air attacks which severed ti NS 

the rd 


intainitf 
hr Pocket — Maint t 


cations with the Ruhr. Since the Germans still ha 
jet aircraft which effectively assisted their defense: 
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upon which these aircraft were being concentrated were heavily 
bombed from the air. The crescendo of air attacks reached a 
dimax at the moment .of the assault of the Rhine: from March 21 
to March 24 British and U.S. air forces based in the United 
Kingdom and the continent flew more than 42,000 sorties against 
Germany. 

The major crossing met relatively light resistance; contact 
was made promptly with the air-borne troops. Meanwhile, the 
US. Ist army attacked in the Remagen area and, breaking out 
to the southeast on March 26, raced toward Frankfurt am Main. 
Farther up the Rhine the 3rd army crossed at several points and, 
dearing Frankfurt, joined hands with the 1st army in a plunge 
toward Kassel. On March 26 the 7th army crossed the Rhine 
near Worms and three days later captured Mannheim. On April 1 
the French 1st army crossed the Rhine at Phillipsburg. 

Now occurred another brilliant operation which constituted 
one of the outstanding military successes of the campaign. Rac- 
ing toward Münster, the armoured elements of the 9th army 
swung round the north flank of the Ruhr and near Paderborn made 
contact with 1st army elements which had swept round the south 
flank of that area, thus trapping within the industrial heart of 
Germany the whole of the German army group C and two corps of 
thearmy group H. On March 30 the 15th army under Gerow had 
moved into the line along the Rhine opposite the Ruhr. Leaving 
strong forces to contain and reduce the defenders in the Ruhr, 
the 9th and 1st armies swept eastward and, with this huge opera- 
tion still continuing at their backs, maintained their momentum 
toward the Mulde and Elbe valleys. On April 18 the Ruhr pocket 
was finally liquidated; German prisoners totaled 325,000, includ- 
ing 30 generals. 

9. The German Collapse.—As the Russians were now at the 
gates of Berlin, Eisenhower decided to throw the weight of his 
advance toward Leipzig and thus cut the remainder of Germany 
inhalf. Jena, Chemnitz (Karl-Marx-Stadt) and Leipzig fell, and 
on April 18 the Allied armies set foot in Czechoslovakia. On 
April 25 patrols of the 273rd regiment, 69th division, 5th corps, 
of the U.S. 1st army met Russian patrols in the vicinity of Torgau 
on the Elbe, thus effecting the junction of the eastern and west- 
em Allies, 

Meanwhile, Montgomery's forces were sweeping the north 
German plains, The British 2nd army crossed the Weser and 
teached the Elbe on April 19, Bremen was captured on April 26 
and Hamburg one week later. Pushing northward through the 
Netherlands, the Canadian 1st army cleared the area east of the 
Zuider Zee by April 21. Arnhem fell on April 15, and the Germans 
Withdrew into Fortress Holland beyond the Grebbe and New 
Water defense lines which had been built by the Dutch before the 
War. Had they been pursued there they would have opened the 
dikes. Eisenhower therefore reached an agreement with Arthur 
Seyss-Inquart, the nazi commissioner for the Netherlands, on 
April 30, whereby the Allied forces were to stand on the Grebbe 
line and the Germans were to cease flooding the country and to 
allow the introduction of food to the Dutch by land, sea and air. 
9 further progress was made in the western Netherlands until 
the German troops surrendered simultaneously with those in north- 
trn Germany. 

, Covering the right flank of the 12th army group, the 7th army 
b early April pushed through Schweinfurt to Nürnberg (Nurem- 
nae where stiff fighting delayed its fall until April 20. Karlsruhe 
ell to the French Ist army on April 4, Kehl on the 15th; and the 
*rmans along the upper Rhine retired to the Black forest. 
, Evidence had reached S.H.A.E.F. that the German government 
intended to leave Berlin and to seek refuge in the "national 
aout” in the Berchtesgaden area, Into this mountainous region 
isenhower directed the 6th army group. On April 30 the 7th 
amy captured Munich. Berchtesgaden and Salzburg fell on 
ay 4. By this swift advance the possibility of resistance within 
t redoubt was dissipated. On the same day, elements of the 
103rd division, 6th corps, which had pushed through Innsbruck 
and the Brenner pass to Vipiteno in Italy, met the 88th division of 
the U.S. 5th army. 
Simultaneously, the French 1st army broke through resistance 
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in the Black forest and pushed along the southern boundary of 
Germany to Lake Constance, making contact with the 7th army at 
the western end of the redoubt. Farther east the western Allies 
had extended their contacts with the Soviet forces. 

Meanwhile, back in France, the French forces with powerful air 
assistance had on April 14 launched an attack against the Ger- 
mans resisting at the mouth of the Gironde, which was cleared with 
the reduction of fle d'Oléron on May 1. St. Nazaire and Lorient. 
held out until the final surrender of the German army. 

Hitler having disappeared, the German forces surrendered piece- 
meal. On May 5 Adm. Hans von Friedeburg arrived at Reims to 
represent Adm. Karl Dónitz, who had taken over the direction of 
the German state, Gen. Alfred Jodl arrived the following day. 
Friedeburg and Jodl attempted to play for time in negotiating the 
surrender, presumably to allow the remaining German forces to 
surrender to the western Allies rather than to the Russians; but 
under the threat that Eisenhower would seal his front within 48 
hours, Dönitz authorized the acceptance of Eisenhower's demands 
for unconditional surrender. At 2:41 a.m. on May 7 the act of 
surrender was signed by Jodl, to become effective at midnight 
May 8-9. This act was ratified at Berlin on the night of May 9. 

Casualties in these operations for the reconquest of Europe 
were heavy, the Germans losing in the region of 80,000 dead, 
265,000 wounded and probably a considerable proportion of the 
500,000 reported missing before the German surrender. Allied 
casualties were also heavy, amounting to approximately 187,000 
dead, 546,000 wounded and 110,000 missing. 

10. Summary.—Among the purely military reasons for Ger- 
many’s defeat, the following are perhaps the most noteworthy: (1) 
faulty appreciation of the Allied intentions, which arose partly 
from Allied air superiority and partly from a fostering of the 
German error by the Allies before the landing in Normandy; (2) 
the destruction of German war industries and communications by 
Allied air forces; (3) the initial German failure to provide de- 
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fenses in depth in Normandy, with the result that, once the 
Atlantic wall had been breached, such reserves as were available 
had to be used piecemeal; (4) the German stubbornness in fight- 
ing for every mile of ground, at tremendous expense of men and 
materials, which they could ill afford; (5) superior generalship, 
inexhaustible supplies and meticulous planning on the part of the 
Allies; (6) the two-front war, which Hitler himself had originally 
condemned but subsequently brought upon himself. 


(T. N.; A. W. Le.) 


IIL THE CHINESE-JAPANESE WAR (1937-45) 
A. PRIOR TO PEARL HARBOR 


The overt act which made the Chinese-Japanese war inevitable 
was the Mukden incident of Sept. 18, 1931, when Japanese garri- 
sons in the vicinity of that important northeast city forcibly 
took over control from the Chinese authorities. But this incident 
was only a manifestation of a long-planned Japanese policy for 
continental Asia which became evident after the Chinese-Japanese 
War of 1894-95. This war resulted in Japan's occupation of Korea 
and gave the island empire a foothold on the mainland. 

1. Background of War.—Afíter the Russo-Japanese War of 
1904-05, Japan officially proclaimed the annexation of Korea, At 
the same time it began to exploit China's three northeastern 
provinces, obviously with a view to converting them into a base for 
the establishment of its continental empire. In the wake of World 
War I, Japan extended its control from the northeast to north 

China, At this time it acquired a mandate over the German islands 
in the Pacific which it began to fortify. "Thus, with the simul- 
taneous execution of Japan's twin programs of northward and 
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southward expansion, ‘hat we 
later publicized as the New Order 
in East Asia and Sphere of Cy, 
Prosperity in Greater East Aga 
gradually assumed physical shape 
Because of abundant coal and 
iron deposits and the agricultural 
products in the northeast which 
Japan needed, together with its 
available manpower, in order to 
fight for world hegemony, the 
northeast became the first victim 
of Japan's ambition for territo- 
rial conquest. But no Sooner had 
it considered its exploitation of 
the northeast complete, than it 
began to proclaim that north 
China was its “lifeline.” 
The Japanese adopted a policy 
of “divide and rule” in interfer. 
ing with political and military af- 
fairs in China. Throughout the 
years of internal strife after the 
inauguration of the republic, Jap- 
anese intrigue or instigation in 
one form or another was always 
present. The Northern Punitive 
expedition, led by the Chinese 
Kuomintang, came to a successful 
end in 1928, and two years later 
national unification, though in 
crude outlines, became a realityin 
China. A unified China, how 
ever, was anything but agreeabl 
and tolerable to Japan, The for 
eign policies of European and 
American nations were none tot 
harmonious following the world 
economic depression of 192). 
Capitalizing on. this pe 
Japan took a bold step Er 
and invaded the northeast 
Sept. 18, 1931. 
After taking Mukden, Japan adopted an attitude of n d 
“pulse feeling.” Not being prepared for the invasion, no 
the one hand, offered what resistance it could muster i i i 
slaughts in Heilungkiang (northernmost province) 5 adhet 
places. On the other hand, it tenaciously maint a P 
ence to the League covenant, the Nine Power treaty an wworldal 
War pact and appealed to the League of Nations and the ^ 
large. 3 
In a proclamation to the world on Nov. 14, 1931; China ple : 
full support of the “sanctity of treaties” and urged t liga 
nations signatory to the various pacts to "fulfill their 2 i 
undertaken thereunder in order that peace in the far siad 
world may not be endangered by Japan and that omissa 
justice and humanity may not be bludgeoned into sul pars 
brute force." For China was thoroughly aware of bent jest 
signs. Consistently it warned the world that the Ton p 
and the Sino-Japanese conflict constituted a vital, integ" 
the over-all problem of world peace. d xvi of! 
China demanded the application of articles xv e imposé 
covenant of the League of Nations, which would me 5 the 
economic sanctions against Japan, but without succe rel 
second choice, article x of the covenant was invoke ission ol 
was the organization of the Lytton Inquiry comm! 
League of Nations. $ 
On the eve of the arrival in China of the comno 
moved again. It occupied still more cities and towns (Jan "d 
east. It started hostilities in and around Shanghai eterni"! 
in an attempt to menace the Chinese national capital. e realli 
resistance by the Chinese brought Japan to the bitte 
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of the futility of intimidation. So it signed an agreement with 

China for cessation of hostilities in and around Shanghai. 

Frustrated in the south, Japan turned its attention to the 
north. In March of the same year, it established puppet Manchou- 
kuo at Ch'ang-Ch'un, northeast railroad centre, with Hsüan-T'ung, 
last emperor of the deposed Ch’ing (Manchu) dynasty, on the 
throne. In addition, under Japanese instigation and coercion, a 
puppet Mongolian autonomous government appeared in Inner 
Mongolia. 

Meanwhile, the general attitude of the League of Nations was 
one of appeasement and timidity. It was slow to act. Worse still, 
the proposal of Henry L. Stimson, then U.S. secretary of state, 
which called for an appeal to the Nine Power treaty and the 
adoption of joint action by the member states brought no response 
from the powers in Europe. The impotency of international 
treaties and the League structure made Japan all the more au- 
dacious, 

Thus, the existing peace structure, the League of Nations, was 
flouted by Japan. Then the inevitable took place. Other aggres- 
sive, ambitious nations were encouraged to follow suit. Benito 
Mussolini invaded Ethiopia. Adolf Hitler marched into the Rhine- 
land, annexed Austria and dismembered Czechoslovakia. 

China, although not adequately equipped to wage a major war, 
was nevertheless impelled to hasten its preparation for such an 
eventuality. In so doing it had to trade space for time. For 
instance, in the hostilities of 1933, despite the desperate resistance 
of its soldiers, China had to yield the provincial seat of Jehol, 
Ch'eng-Te, and the Great Wall region to the invading Japanese. 

In this interval, Japan feverishly pushed forward its program 
of "specialization of North China," while China applied itself 
assiduously to consolidating its national unification. With na- 
tional defense as their objective, the Chinese renovated the army, 
developed an air force, improved ordnance by maximum possible 
standardization of arms, unified the national currency through 
the adoption of a fapi (legal tender) policy and within two and 
ahalf years rushed to completion the Canton-Hankow railway, 
beating a schedule which called for four years. 

2. The Loukouchiao Incident—At this moment, Koki 
Hirota, Japan’s foreign minister, adopted toward China a three 
point program for “readjustment” of Sino-Japanese relations. 
Under point one, “abandon the policy of playing one foreign coun- 
tty against another,” Japan demanded that China recognize the 
existence of Manchoukuo and its relation to Japan as protégé. 

Point two, “jointly devise effective measures for preventing 
the spread of Communism,” was a demand for the privilege of 
stationing troops in certain northern provinces, apparently aimed 
at the U.S.S.R. It was tantamount to a Sino-Japanese military 
alliance in the cloak of “joint defense against Communism,” which 
Would have pressed China into the aggressor camp as a satellite. 
Hirota's third point, calling for “economic co-operation,” aimed 
at expelling from China the economic interests of Great Britain, 
the United States and other countries and giving Japan a monopo- 

tic position in their stead. 

In order to maintain a national independent existence while 
upholding international justice and the interests of all friendly 
tations in China, the Chinese government flatly refused to con- 
Sider these three points. This taxed further the. "endurance" of 

e Japanese samurai. Encouraged by the ever deteriorating situ- 
ation in Europe and the mounting influence of noninterventionism 
'n the United States, Japan took another determined step forward 
and precipitated the Loukouchiao (Marco Polo bridge) incident. 

On July 7, 1937, a party of Japanese troops held a large-scale 
Maneuver at Loukouchiao, on the outskirts of Peiping (now 
Peking), and, declaring that a soldier was missing, attacked the 
County seat of Wan-p'ing (at the southern end of Loukouchiao). 

€ Chinese garrison resisted. The full-scale war which resulted 
Was inevitable in view of the fact that Peiping, besides having been 

Chinese capital for about 700 years, was the centre of Chinese 
culture and civilization and a vital strategic base in north China. 

3. Strategy. That China had to fight a long-term war was 
decided at the outset. This determined its strategy of attrition. 
^ view of the lack of time necessary for building up coastal and 
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river defenses, the shortage of both heavy industries and heavy 
armament, the deficiency of the air force, a loosely knit trans- 
portation system founded on inadequate means of communication 
and the slowness and difficulties in obtaining foreign aid, the 
Chinese supreme command took the vital decision that the Chinese 
should not fight decisive battles in the coastal and river regions 
but should fight city by city and town by town, thereby luring the 
Japanese into deep inland penetrations. This strategy, not only 
wearing down but also spreading thin the Japanese strength, was 
known as magnetic warfare. 

Quite the reverse was the Japanese strategy. Encouraged by 
the easy success of their earlier adventures and whetted by sheer 
arrogance, the Japanese militarists were confident that the China 
campaign would not last more than three months. Following the 
conquest of China, they calculated that they could make use not 
only of their victorious forces but also of the newly subjugated 
manpower and material resources in their coming struggle for 
world hegemony. The Japanese, therefore, adopted a strategy 
of “a quick, decisive war” during the initial stage of the conflict. 
This strategy gave way to that of “a quick peace, a quick end” 
when Japan found China as undaunted and stubborn as ever despite 
the loss of Nanking, its national capital, and Wu-han, its heart. 
Japan, therefore, tried to employ all means and devices to entice 
China into a negotiated peace. This attempt, however, failed. 
And in view of the rapidly changing world situation, the Japanese 
strategy for the third stage of hostilities changed again into that 
of “a war to sustain war.” This strategy was accompanied by 
the much vaunted mopping-up warfare. Comparable to task 
force operations, this latter strategy called for grouping of a 
sizable force to launch surprise attacks on vital strategic points, 
its main tasks being the dislodging of field forces, the nullifying 
of counteroffensive preparations and the plundering of materials. 
Such strategy was resorted to only when there was a shortage of 
military strength for distribution and when the best defense was 
offense. 

To meet the strategic changes of Japan, Chinese strategy also 
varied in formula from stage to stage, but its fundamental princi- 
ple remained unchanged. Without grasping this fact, there can 
be no true understanding of the evolution of the various battles 
during the Chinese-Japanese War. 

During the first days of the war, when the Japanese employed 
the strategy of a quick, decisive war, China avoided, wherever 
possible, large-scale, decisive battles. This was because Chinese 
military preparations in north China were yet incomplete, and 
Japanese heavy armament could easily be brought into full play 
on the vast plateaus there. Furthermore, the Japanese Kwantung 
army with its base in the already occupied northeast would have 
no difficulty in furnishing reinforcements. When the Japanese 
drove westward into Shansi province, however, the Chinese were 
not hesitant to hit back and in an east-west flanking assault in 
September in the vicinity of Pinghsingkwan (one of the Great 
Wall passes in northeastern Shansi) pounded the invaders se- 
verely. In Oct. 1937 three Japanese divisions, including two 
crack Kwantung army divisions, were dislodged from their strong- 
hold, Hsin-kou, on the north-south Ta-t’ung-Yung-chi railway, 
after suffering numerous casualties. When the Japanese fought 
back with large reinforcements, the Chinese withdrew to their 
bases in the T’ai-hang Shan and Chung-t'iao Shan ranges and clung 
like barnacles to the south Shansi triangle, which placed them in 
control of the four rail lines, the Peiping-Hankow, the Lung-hai, 
the Cheng-ting-T’ai-yiian and the Ta-tung-Yung-chi. These lines 
were used as bases for harassing and counterattacking the Japanese 
from behind. Another portion of the Chinese forces, following 
the loss of the northern section of the Tientsin-P’u-k’ou railway, 
retreated into the mountains south of Shantung and controlled 
the basins of the Yangtze and Huai rivers in anticipation of future 
fighting. 

China also offered stout resistance to the Japanese invasion of 
Shanghai on Aug. 13, 1937. In this unfortified region, the Chinese 
defenders stood their ground for three months in defiance of the 
combined onslaught of the Japanese land, navy and air forces, 
Time and again reinforcements arrived from Japan, totaling ap- 
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proximately 200,000 men. The Chinese retreated only after hav- 
ing exacted a large toll from the Japanese. China, too, paid 
very heavily in men. The battle, nevertheless, had a tremendous 
bolstering effect on the morale of both the fighting services and the 
civilians throughout the country. 

4, Fall of Nanking.—With Shanghai and adjoining Wu-sung 
in their pocket, the Japanese rumbled westward by land and by 
river and, with their mechanized units, swooped down on Nanking, 
allowing the Chinese front line troops little breathing spell to 
regroup themselves. They took Nanking on Dec. 13, 1937, and 
slaughtered thousands of its inhabitants. China had meanwhile 
appealed to the League of Nations while hostilities were going on 
in and around Shanghai. On Oct. 30 the member nations signatory 
to the Nine Power treaty met in Brussels, Belg., but came to no 
agreement. The British ambassador, Sir Hughe Knatchbull- 
Hugessen, while traveling on the Nanking-Shanghai highway on 
Sept. 7, was machine-gunned by Japanese planes near Wu-hsi 
(industrial town on the Nanking-Shanghai railway). A similar 
incident occurred on Dec. 12, when the U.S.S. “Panay,” Yangtze 
river gunboat, was bombed and sunk by Japanese planes near 
Wu-hu (rice town in southern Anhwei). These incidents reflected 
Japan's defiance of the United States and Great Britain. 

On the eve of the fall of Nanking, the Japanese sent peace 
overtures through the German ambassador, Oscar P. Trautmann, 
but they were rejected flatly by the Chinese government. To 
show its determination to fight the war to the end, even over a 
long period, China at this juncture announced the removal of the 
government to Chungking, 1,200 mi. up the Yangtze from Nanking. 
China, naturally, suffered a grievous blow in the loss of its na- 
tional capital. Most of its troops, notwithstanding, succeeded 
in redeploying themselves in western Chekiang and southern 
Anhwei. These areas were held, till the end of the war, as bases 
of guerrilla warfare and counteroffensives against the Japanese 
rear. By virtue of its strategic location, Wu-han (the triple cities 
of Hankow, Wu-ch’ang and Han-yang) became the new headquar- 
ters of the Chinese supreme command, 

5. Victory at T'aierh-chuang; Defeat at Wu-han.—In 
April 1938 Chinese forces in Shantung and Hopeh, taking ad- 
vantage of the opportunity of moving into the hilly region of south- 
ern Shantung, scored a major victory near T'ai-erh-chuang, on the 
Tientsin-P'u-k'ou line. Two Japanese ace divisions crumbled in 
the, battle, The significance of this victory was that it restored 
the morale of the entire Chinese rank and file, which had been 
impaired by the fall of Nanking. 

A Japanese drive was launched against Süchow (important 
rail junction in northern Kiangsu) in May in an attempt to de- 
stroy the bulk of the Chinese strength in that sector but the 
invaders fell short of their objective. The fact was that the 
Chinese main force, after having given the Japanese considerable 
mauling, had long since retired to predesignated hill bases in 
southern Honan and northern Hupeh. Süchow won, the Japanese 
made for the Wu-han cities, still bent on the realization of their 
fond hope of a quick, decisive war. 

According to the original plans of the Chinese supreme com- 
mand, the Chinese were to build up their counteroffensive strength 
west of the Peiping-Hankow and Canton-Hankow railways- and to 
bide their time for fighting a decisive battle against the Japanese, 
Chinese resistance, however, was to continue east of the two rail- 
roads by capitalizing on the topographical advantages of the region, 
thus making the invasion as expensive as it could be for the 

Japanese and also trading space for time, Since Wu-han was the 
heart of China and a vital point on the Canton-Hankow railway 
and, moreover, since hills and marshlands were abundant on both 
sides of the: Yangtze around Wu-han, it was decided to direct 
telling blows against the invading columns at the outer perimeter 
of the triple cities. 

The Japanese offensive started in 
blasting its way up the Vangtze to penetrate the Chinese river 
defenses. Ina pincers movement, the invaders pushed one column 
from south of the Yangtze to attack the northern section of the 
Chiu-chiang-Nan-ch'ang railway with the object of covering the 
left flank as well as poising for a westward thrust. North of 
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the Yangtze, the Japanese made a two-pronged advan 
prong wheeled westward along the river and another 
fringed the northern foot of the Ta-pieh Shan range on the Hf 
Hupeh border in an attempt to seize Hsin-yang, on the P 
Hankow railway, and thus make a detour to the north of 
The battle for the Wu-han cities began. F 

The Japanese lunge at Te-an, on the northern Chiu-chi 
ch’ang line, was a costly failure, while on the north sid 
Yangtze the invaders also received setbacks in a number ¢ 
tors. All in all, as many as 12 Japanese divisions were 
with repeated regroupings and replenishments. On Oct, 25, 
after a campaign lasting four and a half months, the Jap; 
control of the Wu-han cities. 

Meanwhile, in south China, Canton, seat of Kwangtung pro 
also fell on Oct. 21 when the Japanese attacked the southey 
tion of the Canton-Hankow line. This marked Japan! 
of China's last seaport. 

With the conclusion of the battle of Wu-han, the Ch 
Japanese War entered a new stage, in which terrain 
became strategically favourable to China. The Chinese 
strength retired to previously-built positions west of the Pe 
Hankow and Canton-Hankow lines. The supreme com 
moved to Chungking. Further westward penetration by the 
nese was prevented by hazards and dangers in the Yangtze g 
The fertile plain of Ch’eng-tu, provincial seat of Szechy 
forded a granary in the interior; and the Yiinnan-Indochinat 
way and the Burma road brought to China, though in di 
supplies from other countries, thereby sustaining the Cl 
resistance, f 

Large Chinese forces, however, remained deployed in 
of the Peiping-Hankow and Canton-Hankow railways, 
strategic regions. To protect the left and the right 
Szechwan, the Chinese also massed considerable strength imth 
Hsiang river valley, north of the Yangtze, in Shensi west 0h 
Yellow river (Huang Ho) as well as in the basin of Tung-tin 
(China's rice bowl) and mountainous western Hunan. 1 
vast territory behind the Japanese lines remained under 
control. South of the Yangtze, the Chinese held southern An 
eastern Chekiang and areas in Fukien, Kiangsi and Kw 
on the lower reaches of the Yellow river, they retained hilly 
ern Shantung, most of the Huai river valley and certain al 
of the Yellow river; in north China, they preserved the 
Shantung triangle despite several unsuccessful Japanese p 
tions. On top of all this, the Chinese held off the Japane 
six years in the T'ai-hang Shan range (eastern Shansi) and 
than four years in the Chung-t'iao Shan range (south 
Shansi). 

All of the guerrilla operations to harass the Japanese T 
initiated by Chinese national troops which operated be 
Japanese lines or in adjacent areas. This Chinese strate 
advance through infiltration into the Japanese reat yielded f 
cellent results. Its execution narrowed the Japanese occup 
of any locality down to the extent of a point or line tal 
a large piece of territory. Thus, even after the loss of alk 
or county, the original magistrate could continue his offici 
in the surrounding villages inasmuch as the Japanese 
only the county seat. Likewise, the governor of a provi 1 
still be able to carry on his administration within his provin 
though his capital had been lost. T 

In the costly capture of Wu-han, Japan began to rei 
difficulties of military subjugation. Therefore, the Wal 
under Prince Fumimaro Konoye changed to the prog 
quick peace, a quick end. To that end, every artful strata 
exploited; and, in order to slacken the Chinese army's E 
propaganda was dosed out that Japan was willing to Eo j 
first. All these overtures of peace were spurned by 
generalissimo. sai 

Realizing that it could no longer hope for a negot? 
Japan, in the winter of 1938, entered into liaison wit 
arch defeatist, Wang Ching-wei. Wang deserted from (io 
to the Japanese side, and March 1940 saw the inaugut@ 
Puppet regime in Nanking and the conclusion of à JaP" 
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secret treaty. In these events the Japanese designs for establish- 
ment of a New Order in Greater East Asia were fully exposed, 

Japan, on the one hand, tried to work for the disintegration of 
the central government in Chungking. On the other, beginning 
in May 1939, the Japanese carried out unremitting and indiscrimi- 
nate bombing of Chungking and other cities in the interior. 

China at this time was under most trying circumstances, both 
internally and externally. Its official invocation of articles xvi and 
xvii of the League covenant in Sept, 1938 had failed to bring any 
tangible result from the League except denunciation of the 
Japanese use of poison gas and adoption of a report urging the 
member states to abstain from any action that would weaken 
China, The League council meetings the following year, in Janu- 
ary, May and September, again failed to achieve the collective 
application of article xvi of the covenant, aside from the passing 
of a resolution requesting the member states to “hold consulta- 
tions to consider individually measures to aid China.” As it was, 
China's only consolation was the branding of Japan as an aggressor. 

What tormented China most at this juncture was the growing 
paucity of war supplies, Although it was capable of producing 
acceptable light arms and ammunition, there was an acute shortage 
of raw materials. Conversely, Japan, through its open sea lanes, 
shipped in all the U.S. scrap iron and metals and all the U.S. and 
Dutch East Indies (Netherlands East Indies) gasoline it could 
possibly get. 

Having attained its objective of blockading the south China 
coast: through the occupation of Canton, Japan plunged headlong 
into the planned realization of its Greater East Asia Co-Prosperity 
sphere design. It occupied Hainan Island and the Spratley Islands, 
respectively, in February and March 1939. Upon the invasion of 
Hainan Island, Generalissimo Chiang Kai-shek sounded a warn- 
ing to the world that it was “the ‘Mukden Incident’ of the Pa- 
cific,” but it drew no attention from the nations concerned. 

6. Situation After Outbreak of European War.—The out- 
break of war in Europe in Sept. 1939 removed the big nations 
still farther from the far eastern arena. They strengthened their 
so-called appeasement policy and continued to give up pawns to 
Japan. Great Britain, on June 19, 1940, signed the Tientsin agree- 
ment with Japan and on July 18 declared closure of China's only 
remaining international outlet, the Burma road, for a period of 
three months, On the day following the signing of the Anglo- 
Japanese Tientsin agreement, France, too, concluded a Franco- 
Japanese agreement, which closed the Yünnan-Indochina route 
of transit. On Sept. 22 an agreement was concluded between 
Japan and Indochina, permitting Japanese troops to enter Indo- 
china in three columns and to use the airfields in southern Indo- 
china as bases for bombing southwest China. On Sept. 29, in 
full appreciation of Nazi Germany’s military supremacy, Japan 
officially signed a tripartite pact with Germany and Italy. 

Following a directive to stop the licensing of aviation gasoline 
shipments to Japan in August, the United States on Oct. 16, 1940, 
Placed an embargo on the export of scrap iron and steel to the 
island empire, Two days later, on Oct. 18, the Burma road was 
reopened, after three months of closure. Not until July 1941, 
however, did the Netherlands Indies begin to stop shipping oil to 
apan, 

In this period, Japan was becoming increasingly aware of the 
futility of its plan for a quick peace, a quick end, and of the 
tremendous development of a global struggle. With the view, 
therefore, of conserving its military strength and, simultaneously, 
of exploiting the material and manpower resources in occupied 

hina through the various puppet regimes, Japan reoriented its 

ina program and decided upon a “war to sustain war” plan. 

$ new program, as announced, was also one for long-term war- 
^re, long-term reconstruction. In the northeast, fresh impetus 
Was given to the development of the coal and iron industries. 

Ih the other occupied areas the Japanese established so-called 
National policy companies to issue paper currency and readjust 

taxation in order to absorb resources and materials. s 

Meanwhile, Japan's military blockade and pressure against 
hungking continued. In the month following the outbreak of 
the European war (Oct. 1939), the Japanese staged a big drive on 
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the Hunan capital, Ch’ang-sha. But they were thrown back with 
heavy losses as the result of fierce Chinese resistance and en- 
circling operations at the perimeter of the city. In November a 
fresh Japanese push started in south China, resulting in the occu- 
pation of Nan-ning, Kwangsi capital, and other localities in south- 
ern Kwangsi. However, in the ensuing encounters at K'un-lun- 
kuan, strategic mountain pass (northeast of Nan-ning), which 
culminated in the Chinese recapture of the pass and the Japanese 
retreat to the city of Nan-ning, the Japanese lost very heavily. 
(The Chinese regained Nan-ning in the following October and, 
three years later, in Oct. 1944, lost it to the Japanese again.) In 
May 1940, in order to remove the Chinese threat to the Wu-han 
cities, the Japanese started separate drives in southern Honan and 
northern Hupeh. Taking advantage of their mountainous posi- 
tions in T'ung-pai Shan and Ta-hung Shan on the Honan-Hupeh 
border, the Chinese, in a flanking movement, sent the Japanese 
back, 

But at that time the war situation took a critical turn, In 
June China lost I-ch’ang, trading town in western Hupeh and gate- 
way to the Yangtze gorges, thus giving the Japanese a greater 
threat against Chungking. Thereupon, in August, the Japanese 
subjected Chungking to successive, terrific air bombardments but 
again failed to break China as anticipated. Rather, the Chinese 
went on building industries in the interior in preparation for a 
protracted struggle. 

T. Japan's Pre-Pearl Harbor Offensives.—In 1941, desirous 
of playing its part in the global theatre, Japan made repeated 
attempts to crush the Chinese field forces and eliminate the 
Chinese menace to their rear. In January they staged a fresh 
drive in southern Honan, throwing in huge forces. Chinese op- 
erations taking advantage of the mountainous terrain of T'ung-pai 
Shan and Ta-hung Shan again compelled the Japanese to retreat 
from Nan-yang to the Hsin-yang sector on the Peiping-Hankow 
railway. A violent battle was fought in northern Kiangsi in March 
when the Japanese attempted to seize Shang-kao, southwest of 
Nan-ch'ang (provincial seat), with the aim of clearing up the hilly 
northwestern part of the province, a mounting threat to the flank 
of the Japanese in case of a swoop on Ch'ang-sha. The Japanese 
not only failed in this attempt but suffered greatly as the result of 
a Chinese task force attack. In May the Japanese carried out an- 
other operation on the worst appendix behind their lines, the 
Chung-t'iao Shan range, against which they had during the preced- 
ing five years launched more than 15 unsuccessful attacks. This 
last attack proved a success, but part of the Chinese defensive 
force broke through and infiltrated into the Japanese rear. 

However, the Chinese remained hostilely entrenched in the T'ai- 
hang Shan range, an additional thorn in the flesh of the Japanese. 
Consequently, in Oct. 1941, when the Japanese in the Yellow river 
valley crossed over the flooded areas to attack Chengchow, key 
city in central Honan and rail junction of the Peiping-Hankow and 
Lung-hai lines, they were intercepted and forced to retreat, This 
was partly because of frontal Chinese resistance and partly be- 
cause of the harassing of the Chinese in the T'ai-hang Shan range, 
another testimony to the success of the Chinese strategy of ad- 
vance through infiltration into the Japanese rear. In the same 
year, in September, the Japanese made another drive on Ch'ang- 
sha but took another defeat at the beginning of October. 

On April 13, 1941, Japan and the Soviet Union signed a neutral- 
ity pact. They mutually recognized Manchoukuo and Outer 
Mongolia, Two days later, Pres. Franklin D. Roosevelt declared 
that the United States had begun listing materials for China under 
the Lend-Lease act such as had been extended to Great Britain 
and Greece. He said: “China likewise expresses the magnificent 
will of millions of people to resist the dismemberment of their 
nation. China, through Generalissimo Chiang Kai-shek, asks our 
help. America has said that China shall have our help." 


B. Arrer PEARL HARBOR 


1. One World War.—The bold Japanese attack on Pearl Har- 
bor in Dec. 1941 marked the integration of the far eastern front 
and all other fronts into the global theatre. In conformity with its 
consistent stand for international pledges and commitments, China 
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on the day following the sneak Japanese attack declared war 
against the three major Axis nations, Japan, Germany and Italy. 
Until this date China had not formally declared war on Japan 
lest the latter's belligerent status permit interception and seizure 
of China-bound military supplies on the high seas. There was no 
ground for such apprehensions now. Although the outbreak of 
war in the Pacific had a most stimulating effect on China, the 
Chinese were not overly optimistic as to the conduct of the war 
during the initial stage. $ 

Inadequate preparation in the beginning of the Pacific war 
caused a series of Allied reverses and setbacks—the successive fall 
of Guam, the Philippines, Hong Kong, Singapore and Rangoon. 
Not only was the Burma road closed, but the hostilities spread to 
China’s back door, Yünnan province. 

Its own difficulties and hazards notwithstanding, China as- 
sembled three of its crack armies, the 5th, the 6th and the 66th, 
which it had reserved for a general counteroffensive, and force- 
marched them to the Burma border to assist the Allied forces. 
Repeated negotiations with the Allied authorities gained the 
Chinese expeditionary force entrance into Burma and had it placed 
under the U.S. general Joseph W. Stilwell. By that time the 
Japanese had already penetrated into Burma from Indochina and 
Thailand. 

The Chinese on March 25, 1942, launched a vigorous offensive 
against the Japanese converging on Toungoo, important rail city 
in lower Burma. But because 
of the lack of time for developing 
an Allied air force capable of sup- 
porting ground troops and the | 
disunity of Allied command cou- | 
pled with army supply difficulties, ge 
the general battle order deterio- 
rated into fighting by isolated 
units. The disparity between the 
Allied and the Japanese forces | 
widened even more because of the 

latter’s superior air might and 
easy sea supply. After a bitter 
defense of more than ten days the 
Chinese expeditionary force re- 
treated because of lack of rein- 
forcements. 

Undaunted, the Chinese carried ij 
on the campaign on the Burma jim 
border. In the middle of April, 
at great risk, they rushed to the 
rescue of a besieged Allied force 
at Yenangyuang on the Irra- 
waddy river. After two days and 
nights of terrific fighting the 
Chinese breached Japanese de- 
fenses and reached the Allied 
troops, including several high-ranking officers. 

Western Yiinnan was invaded when Lashio, Burmese terminal of 
the Yünnan-Burma highway (April 29), and Wan-t'ing, highway 
town on the Yünnan border, fellto the Japanese. Enormous losses 
were suffered by the Chinese expeditionary force, including the 
loss of Divisional Commander Tai An-lai of the 200th division. 
When the Burmese cámpaign was pronounced definitely lost, a 
part of the Chinese troops withdrew to Chinese soil, and another. 
led by Lieutenant General Stilwell, retreated to Ledo on the 
eastern Indian border. This latter Chinese force, upon regrouping 

and training in India, later played a vital role in the Allied coun- 
teroffensive in Burma. 

Generalissimo Chiang Kai-shek accepted supreme command of 
the China theatre of war on Jan. 3, 1942, and the Pacific war com- 
mand was established in Washington, D.C., on March 30. There- 
after China and its allies were able to co-ordinate their strategy 
more effectively. 

Nevertheless, China’s chief problem remained. It was the 
complete paralysis of its overland communication with the outer 
world and the inadequacy of its air transport. The most effective 
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aid it received then was from the American Volunteer 
(later known as the “Flying Tigers”) formed in K'un-ming ve 
nan capital) by the U.S. officer Maj. Gen. Claire L; Cheam 
Aug. 1941. Scores of air victories were won by these am) 
over the K'un-ming region, thereby reducing Japanese ait rids 
on other interior cities. On July 4, 1942, the duties of the Ameri: 
can Volunteer group were taken over by the 23rd fighter squadron 
of the United States army air forces. In March 1943 the 14th air 
force of the United States army was officially inaugurated, and, by 
the latter half of that year, China had gradually gained Control 
of its air domain. 

2. New Japanese Objectives.—After the attack on Pearl Han | 
bor the Japanese continued and intensified their efforts to sustain 
war on the China front. At this stage the Japanese war blie 
print had a threefold objective: (1) to intensify its military 
blockade and blows against China; (2) to destroy the Chinese ait 
bases in order to curb U.S. air activity in China; and (3) to make 
maximum exertions to put a corridor through the continent in 
view of the growing shortage of seaworthy vessels and the mount. 
ing U.S. air menace, The Chinese formulated a new operational 
plan aimed at smashing these Japanese objectives and thus achiev. 
ing their twin objectives of protracted warfare and attrition, In 
the meantime, they tried to build up their combat strength, paving 
the way for a co-ordinated action with the anticipated Allied gen- 
eral counteroffensive. i 

Toward the close of 1941, Japan, intent upon accomplishing its 
first military objective as outlined above, pitted a large amy 
against Ch’ang-sha for a third time. Against this fresh drive the 
Chinese prepared a much better timetable than on the previous 
two occasions. The Chinese garrison in the city of Ch’angsht 
stubbornly resisted the invasion, thus neutralizing large Japanese 
forces, while its own position remained firm and unshaken, Other 
Chinese units, deployed on the exterior lines, closed in on the 
Japanese in a counterencircling movement and gave heavy blows 
to group after group of Japanese reinforcements. On Jan. 18, 
1942, came the wholesale debacle of the invading army after hav- 
ing suffered heavy casualties. 

With a view to consolidating their hold on north China, the 
Japanese launched so-called mopping-up operations against the 
Chinese-held T’ai-hang Shan range in the summer of 1943. Ths 
was the third drive the Japanese had made against that region. 
Outnumbered and with their supply line severed, the Chinese git 
up their mountain base in early August. i 

Simultaneously in western Hupeh, the Japanese, 1 heavy 
strength, lunged forward from the south side of the Yangtze dt 
the northwestern corner of the province, reducing the us 
pass of Yü-yang-kuan (southwest of I-ch'ang). The Japanese r | 
was aimed at a westward thrust against En-shih, war capita! i 
Hupeh, thereby threatening Chungking, and also at a soie ] 
thrust against Ch'ang-te on the west bank of Tung-t'ing lake. Wi 
Chinese struck back, taking advantage of their mountainous Pr 
tions, delivered a serious blow to the invaders and compelled t 
to retreat on May 31. 

On Nov. 2, 1943, the Japanese massed a force of 
100,000 men and hurled them against Ch'ang-te 1n 
attempt to seize the rice bowl of Tung-t’ing and to tl 
left wing of Ch’ang-sha, Ch’ang-te changed hands seve" batt 
but was finally retaken by the Chinese after five days. T4? fos 
ended late in December in favour of the Chinese. Japanese 
were high, and, testifying to the severity of the Dd ait 
Chinese lost three division commanders. Effective s" 
support was the most important factor for this victoty;! its $ 
first time throughout the China war, which had entered i 
year, that as many as 280 interior-based bombers had been 
into a single battle, nar 00s 

In order to attain their second post-Pearl Harbor military rtie 
tive on the China front, the Japanese carried out widespre? e bil 
and sweeps against the Chinese air bases, particularly t ^ shot 
for the U.S. air force. At a time when there was à A j 
age of machinery and instruments in China because one [ 
Hee blockade, construction of these air bases in TY er 
involved use of hundreds of thousands of labourers, 
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times several months were spent for the completion of one base. 

These bases presented a positive menace to the Japanese, all 
the more so since the Lieut. Col. James H. Doolittle raid on Tokyo, 
Yokohama and Osaka on April 18, 1942. The battle of the 
Chekiang-Kiangsi border in the summer of 1942, though in itself 
a mopping-up operation, was primarily designed to neutralize 
the largest seaboard airfield at Ch'ü-hsien in eastern Chekiang. 
Likewise, the Japanese objective in the drives on Sui-ch'uan and 
Kan-hsien in southern Kiangsi in Jan. 1944 was the destruction of 
the airfields in those localities. In addition, they sought to achieve 
full possession of the Canton-Hankow railway. The 35 days of 
fighting that ensued took a heavy Japanese toll. 

In October of the same year, the Japanese attacked and took 
the twin Kwangsi cities of Kuei-lin and Liu-chou, also because 
they were important strongholds of the Chinese and U.S. air forces. 
In May 1945 the Japanese threw their last stakes into an all-out 
assault on the Chih-chiang airfield in western Hunan but underwent 
adisastrous defeat at the hands of newly trained Chinese ground 
forces supported by air operations. 

As a necessary move toward attaining its third military objec- 
tive in post-Pearl Harbor China operations, Japan tried to gain 
full control of the Peiping-Hankow line and the Canton-Hankow 
line, thereby forming a corridor from the south to the north of 
China to be linked with the main military transportation artery 
of Indochina and Burma. This need became all the more pressing 
to the Japanese in view of the extensive U.S. bombing operations 
in the Pacific theatre. Thereupon, the Japanese, at the end of 
April 1944, took Chengchow, Honan, strategic city on the north- 
ern section of the Peiping-Hankow railway, and, in May, fought 
into Lo-yang with the object of consolidating their defenses west 
of the railway. By June 17, 1944, they had won complete control 
of the entire line. 

Moving toward its next objective, full possession of the Canton- 
Hankow railway, Japan brought up ten divisions early in May 
and threw them into what was its fourth drive on Ch’ang-sha. 
The Hunan capital fell on June 19 as the result of a flanking 
movement by large Japanese forces from the east and west wings. 
Pushing south along the Canton-Hankow line, the invaders con- 
verged on Heng-yang, important rail centre in southern Hunan, 
with good airfields, The Chinese garrison of the city, the 10th 
amy, was ordered to make a determined stand at all costs in order 
to upset the Japanese military timetable for occupation of the 
entire length of a transcontinental line of communication. This 
lone Chinese force checkmated the Japanese advance for 48 days 
and fought virtually to the last man, The battle for Heng-yang, 
though finally lost on Aug. 8, went down in history as one of the 
most heroic defense actions in the Chinese-Japanese War. 

Though the Japanese succeeded in occupying the whole Canton- 
Hankow line, the lack of time for repairs prevented through traffic 
even by the conclusion of the war. The four Ch’ang-sha battles, 
the Heng-yang defense and several major encounters on the Peip- 
ing-Hankow line, therefore, were closely related to the global war. 

3. Shansi Front.—Ever since the Japanese invasion of Shansi 
and seizure of the Ta-t'ung-Yung-chi railway in 1938, practically 
the whole of western and northern Shansi, with the exception of a 
handful of hsien (counties), had been under Japanese control In 
reality, the contending forces kept a vigilant watch on each other 
across the Yellow river. 

The Chinese Communists participated in the battle of Pinghsing- 
kwan in northeastern Shansi; but, after the Wu-han battle, they 
Went counter to their promises. Instead of obeying the supreme 
Command, they tried to develop their own strength to be used in a 
future struggle for political power and to carry out their Com- 
Nunist revolution, For that purpose they made frequent attacks 
on national troops in order to seize weapons from them. Being 
ully preoccupied with the resistance campaign against a power- 
ul foe, the Chinese government was unable to prevent such at- 
tacks. The Communist activities, therefore, sorely grieved the 
Sovernment. It was precisely with the purpose of exploiting and 
Intensifying this internal strife in China that the Japanese had 
abstained from crossing the Vellow river and attacking Shansi 
Province, 
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4. Increased Air Transport.—Besides devising effective 
measures to thwart the three major Japanese military moves in the 
post-Pearl Harbor period, China held to the strategy of protracted 
warfare pending aid from the Allies and; at the same time, reor- 
ganized and renovated its army in order to co-ordinate it with the 
future Allied counteroffensive. But everything hinged upon the 
reopening of international communication lines and the inflow of 
Allied arms and war materials. 

From July 1942 on, U.S. supplies began trickling by air into 
K'un-ming, Chinese terminal of the China-India shuttle, via the 
Himalayan “hump.” Not until the formation of the United States 
14th air force in the following year, however, was there air 
cover or protection and a subsequent increase in air cargo tonnage. 
Hardships and hazards undergone by these “hump” fliers wrote 
a brilliant record of bravery and self-denial. Most of the cargo 
flown in was aviation gasoline and equipment, which were sorely 
needed by the Chinese. There was no way of bringing in heavy 
arms, and only limited quantities of other arms were flown over 
the Himalayas, For these reasons, China pooled its resources 
with its allies to hack out the Stilwell road from Ledo on the 
eastern frontier of India to Yiinnan and laid an oil pipe line through 
the entire length of the highway. It also fought a bitter battle 
to reopen the old Burma road and even had to fight for control 
of certain sections of the Stilwell road. 

By then the United States had a fairly large and powerful air 
fleet based in China, and the huge airfields under construction in 
various places in Szechwan came into use one after the other, 
By 1944 China-based U.S. superfortresses were shuttling back 
and forth between China’s interior and the Japanese empire on 
bombing missions. Contributory to the success of these raids 
was the intimate collaboration between the Sino-American Co- 
operation organization and the United States navy, which supplied 
military intelligence and reports on weather conditions along the 
China coast. 

5. Japan's Last Adventure.—The Chinese army that was re- 
grouped and trained by U.S. instructors for the general counter- 
offensive was composed of two portions. One portion comprised, 
in addition to the India-based Chinese troops as its nucleus, air- 
borne men and officers selected for their good qualities from 
among various units within China. The second portion consisted 
of a selected number of interior-based units transferred to K'un- 
ming and vicinity to be re-equipped and given intensive training 
by U.S. army personnel. Both were intended for performing 
China's role in a co-ordinated Allied counteroffensive against Japa- 
nese-held Burma. 

Just as these picked troops were in training in Yünnan and the 
Chinese were still nursing their wounds sustained in the battle 
of Ch'ang-te, the Japanese, in the winter of 1944, drove with a 
powerful force into Kweichow from northwestern Kwangsi, head- 
ing toward Tu-shan, railroad and highway junction. The sudden 
and swift Japanese advance threatened the rear of Kuei-yang 
(provincial seat of Kweichow) and China's war capital, Chung- 
king. The Chinese fought back, making use of the favourable 
topography, and, by the beginning of December, forced the Japa- 
nese to retreat. Thus, the last Japanese adventurous move in 
China failed. $ 

At that time Generalissimo Chiang Kai-shek sent out a “Join the 
Army!” call to the students of universities and secondary schools 
throughout China. It instantaneously brought to the colours nine 
divisions of students. This marked another forward step which 
China took to pit its strength against the Japanese in co-ordination 
with future Allied landings and counteroffensive operations against 
Japan. 

China’s 6 India-based divisions and about 10 Yünnan-based di- 
visions (there were 36 divisions at the time of the Japanese sur- 
render), in co-ordination with Allied forces, opened up well-timed 
assaults and counteroffensives separately in north Burma and 
western Yünnan. 

On the north Burma front, they captured Maingkwan on March 
5, 1944, and Kamaing shortly afterward. On June 26 they took 
Mogaung, important Japanese base in northern Burma, virtually 
putting out of existence the Japanese 18th division. Meanwhile, 
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a Chinese task force, in collaboration with U.S. units, made a 
daring penetration against Myitkyina, important rail town in 
northern Burma, and in one swoop captured the city’s airfield. 
The city itself fell on Aug. 3, thereby removing for the Allied 
air transport command the danger of Japanese air interception and 
the hazards of “hump” flying. 

On the western Yiinnan front, on May 10, 1944, the Chinese 
effected a forced crossing of the swift Salween river and battled 
their way, inch by inch, through the most difficult mountainous 
terrain and under adverse weather conditions. By Sept. 7, Sung- 
shan, Japanese stronghold in western Yiinnan, was recaptured, 
thus reopening the important Hui-t’ung bridge spanning the Sal- 
ween, On Sept. 14, another Japanese stronghold, Lung-ling, fell. 
With these achievements, the Chinese were now able to start the 
construction of the northern section of the Stilwell road. 

In Jan. 1945 Wan-t'ing, the last Japanese base on the old Burma 
road, was recovered. By the end of that month the historic junc- 
ture of Chinese forces striking from the north Burma and Salween 
fronts took place at Maymyo in eastern Burma, which marked 
another significant Allied success and rendered possible the repair- 
ing of the old Burma road. These troops from the two fronts, 
fighting in well-nigh impassable territory and inclement weather, 
demonstrated a tenacious combat spirit and achieved an excellent 
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battle tally that formed an important chapter in the war history of 
the Allies. Attesting further to the combat strength of these newly 
trained Chinese troops on their own soil, which had already been 
well demonstrated in the Salween offensive and the battle for Chih- 
chiang (allied air base in western Hunan), were the Chinese coun- 
ter-attacks against Kuei-lin and Liu-chou (Kwangsi cities) at the 
end of April 1945. The Chinese advanced in two separate col- 
umns. a 

One prong restored Nan-ning, border town near Indochina 
toward the close of May and by the middle of June was con 
verging on the Liu river. Another prong made for I-shan, rail town 
northwest of Liu-chou on the Kweichow-Kwangsi railway, which 
changed hands time and again. Well co-ordinated assaults by both 
columns caused the Japanese to evacuate Liu-chou at the end of 
June and Kuei-lin at the end of the following month. By then the 
weakening of the Japanese fighting strength became even more 
obvious. 

6. Surrender.—Following the capitulation of Nazi Germany in 
May 1945, sea battles moved ever closer to the Japanese home- 
land while intensified air assaults were made upon important 
Japanese cities. In China, increasingly high-degree co-ordination 
of Sino-U.S. combat strength for the continental counteroffensive 
was being attained. Japan itself realized that it had lost the con- 
test. 


WAR II 


China, the United States and Great Britain, on July 26, igi 
announced the Potsdam declaration (see Wortp Wag I] Pica 
ENCES, ALLIED). On Aug. 6 the first atomic bomb was den 
on Hiroshima, and, three days later, the second atomic bomb f 
on Nagasaki. On Aug. 9 the Soviet government declared ud 
Japan. s 

On the afternoon of Aug. 10 Japan’s surrender offer, acceptin 
the Potsdam terms, was forwarded to the Allies through the n 
ernments of Switzerland and Sweden. After four days, the Jipe. 
nese government officially proclaimed Japan's unconditional gy. 
render on Aug. 14. 

On Sept. 2 the representatives of China’s Supreme command 
participated in the formal signing of the instrument of Japanes 
surrender aboard the U.S.S. “Missouri” in Tokyo bay, In Na. 
king, on Sept. 9, Gen. Yasutsugu Okamura, commander in chief 
of the Japanese expeditionary army in China, officially signed the 
surrender instrument for the China theatre in the presence of 
Gen. Ho Ying-chin, commander in chief of the Chinese army and 
personal representative of Generalissimo Chiang Kai-shek, si 
preme commander of the China theatre. Thus, the Chinese. 
Japanese War of 8 years and 2 months or, rather, the continuus 
Chinese-Japanese hostilities of 14 years after the Mukden ind. 
dent were brought to a victorious conclusion. 

The area in which China was to accept the Japanese surrender 
comprised China and Indochina north of latitude 16° N, but 
excluded the Japanese Kwantung army in the northeast, which 
was to surrender to the Soviet Union. The surrendering Japanese 
troops, which represented the entire remaining Japanese strength 
during the closing stage of the war, totaled about 1,300,000 (in 
cluding about 30,000 in northern Indochina but excluding those 
in the northeast). These were the troops which had been pinned 
down in China during the final phase of the war and which other- 
wise could have been used in other war theatres, This was the 
net result achieved through China's magnetic warfare strategy. 

Throughout the war of more than eight years, 22 large-scale 
battles, 1,117 major encounters and thousands of minor engage 
ments took place. China’s total casualties amounted to 321140 
officers and men, including 1,319,958 killed, 1,761,335 wound 
and 130,116 missing. Altogether, 14,050,521 able-bodied men wert 
conscripted. Civilian casualties were far heavier; they inclu 
victims of shellfire, air raids and slaughter; those who were kill 
while constructing roads and airfields or transporting military and 
food supplies to the front; and war refugees who fell exhausted 
by the wayside. Losses of public and private property, incidit 
that either destroyed or wasted, were incalculable. (C. PA. 
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down to construct a modern fleet. “Gneisenau” and “Scharn- 
horst,” 26,000-ton battleships, were completed in 1938 and 1939, 
respectively ; the “Tirpitz” and “Bismarck,” capital ships more 
powerful than any afloat or contemplated elsewhere, were laid 
down. Submarines were built in great numbers. 

Britain became conscious of the inevitability of war as early 
as 1936 when a rearmament program was begun, but the recovery 
of the navy was slow. The British battleships were old, and the 
new program of battleship construction, introduced by Lord Chat- 
field when first sea lord, could not reach completion till 1941-42. 

1. Two Great Strategic Aims.— British strategy had a three- 
fold object: to ensure the safe arrival of supplies of all kinds to 
the home country, to prevent the landing of any enemy military 
expedition on its coasts and to provide force whereby a British 
expedition could be landed and maintained on enemy territory. 
Long experience had taught Britain that these essentials were best 
met by seeking out and destroying any enemy force which showed 
itself at sea. 

German strategy aimed at cutting off Britain’s supplies, pri- 
marily by submarines, secondly by surface raiders and thirdly by 
aircraft. Britain could thus be reduced to impotence, after which 
an actual invasion, well supported by air, could destroy its power 
forever. This plan involved disregard of the limitations on the 
use of submarines agreed on at Washington and demanded not 
only a large fleet of U-boats but an invincible army and over- 
whelming air power, all of which Germany had attained by 1939 
when it invited war with Britain and France by its invasion of 
Poland. 

Britain declared war on Germany on Sept. 3, 1939; but before 
that date Germany had already stationed its fleet for the attack 
on British merchantmen, The “Admiral Graf Spee” was at sea 
in the South Atlantic with a number of improvised commerce 
taiders. U-boats were on the trade routes, and supply ships were 
inposition, Britain had a battle fleet based on Scapa Flow to con- 
tain the German fleet, another at Malta to contain the Italian 
fleet, which, in view of the Axis treaties, could not be ignored. 
A number of cruiser squadrons were formed for trade protection 
andthe hunting of raiders. Britain's greatest weakness lay in the 
absence of escort craft for merchant-ship convoys. Neverthe- 
less, it was British policy to establish convoys as soon as possible 
for all except fast merchant ships. 

On the opening day of the war the "Athenia," a British pas- 
Senger liner outward-bound carrying 1,480 passengers and crew, 
Vas torpedoed off Ireland; and in the first fortnight Britain lost 
27 merchant ships totalling 131,000 tons. By Sept. 7, however, 
the first outward-bound convoy had been assembled and sailed, 
and by the end of the first fortnight the convoy system was in 
regular operation and being extended daily. Convoys were ès- 
Crted by destroyers and trawlers 
from British waters to longitude 
20*-30* W., and thereafter by 
cruisers, battleships or armed 
merchant cruisers as defense 
against raiders, Many U-boats 
Were attacked and a few were 
sunk; but as the war developed it 
became evident that the U-boats 
could and would operate right 
across the North Atlantic and 
that anti-submarine escort must 
accompany convoys for the whole 
Journey. To meet this threat, 
the range of action of a number 
of destroyers was increased by 

© sacrifice of a boiler to permit 
added oil stowage, and a simple 
Ype of escort vessel known as 

€ corvette was designed and 
ie down in large numbers in 
pu building yards. A sepa- 
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coastal traffic resulting from the assemblage and dispersal of the 
[rn ocean convoys which took place off the west coast of Scot- 
and. 

On Sept. 6 Britain suspended its obligations under the London 
naval treaty. On Sept. 17 the great aircraft carrier “Courageous” 
was torpedoed by a U-boat and sunk in the North Atlantic. On 
Oct. 14 a German U-boat under the command of Capt.-Lieut. 
Günther Prien made a daring entry into Scapa Flow through a 
narrow channel between two islands and there found and tor- 
pedoed the battleship “Royal Oak.” This proof that Scapa Flow 
was not impregnable came as a shock to the British. Urgent 
measures were then taken to strengthen the base. 

Germany meanwhile had developed new types of mines, and on 
Nov. 19 came the first announcement of sinkings by magnetic 
mines. Fifteen ships, largely neutrals, were lost in four days by 
the indiscriminate use of this secret weapon, laid sometimes by air- 
craft and sometimes by ships. The British secured a mine, dis- 
covered its secret and in a very short time developed an antidote 
and equipped their rapidly swelling fleet of mine sweepers with 
the means to explode it and so clear a safe channel. 

The surface raiders were also active; a German battle cruiser 
sank the AMC (armed merchant cruiser) “Rawalpindi” off Ireland 
on Nov. 26, and about the same time the “Admiral Graf Spee” 
sank the Polish liner “Pilsudski,” the British “Doric Star” and a 
number of other ships. Despite these setbacks Winston Churchill 
was able to report on Dec. 6 that the convoy system was in full 
operation and only one ship per 750 sailings had been sunk. In 
addition, the B.E.F. had been safely conveyed to France. 

2. Battle of the Rio de la Plata; the “Altmark.”—On Dec, 
13, 1939, a British cruiser squadron under Comdr. (later Adm. Sir) 
Henry Harwood, consisting of “Ajax,” "Exeter" and “Achilles,” 
fought the pocket battleship “Admiral Graf Spee” in the South 
Atlantic. The “Ajax” and “Achilles” had 6-in. armament, the 
"Exeter" 8-in., while the “Graf Spee's" armament of six 11-in. 
and eight 5.9-in. exceeded in broadside weight that of all three 
British cruisers. The action opened soon after dawn; the British 
divided their force, the “Exeter” taking one side and the two 6-in, 
cruisers the other so as to force the “Graf” to split its fire. The 
“Exeter” received the brunt of the fire and was heavily hit and 
eventually forced out of action while the three British, together, 
so pummelled the German that it turned away and made for the 
neutral port of Montevideo with the British in pursuit. On 
Dec. 17 the "Admiral Graf Spee" left harbour and to the surprise 
of the British, waiting outside, scuttled itself in mid-channel. 
Its crew was interned and its commander, Capt. Hans Langsdorff, 
committed suicide. The action was remarkable for the tactical 
handling of the cruisers which enabled them to defeat the much 
more heavily armed “Graf Spee.” 
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The problem of transporting large contingents of troops from 
overseas was now urgent and was met throughout the war by the 
use of large fast liners specially fitted up for troop transport. The 
first Canadian consignment arrived in Britain on Dec. 17, 1939, 
and the method proved extremely successful, the liners’ speed 
rendering U-boat attacks very difficult. 

In Jan. 1940 the British requisitioned all British shipping 
capable of overseas trade, and in February the Germans announced 
that all British ships would be sunk without warning. 

On Feb, 16 an incident occurred which, though relatively unim- 
portant, created considerable stir. The armed merchantman 
“Altmark,” returning to Germany after its campaign in the South 
Atlantic with 300 British prisoners of war, was known to be work- 
ing its way down the Norwegian coast to Germany, inside terri- 
torial waters. It put into Jøssing fjord, and thereupon the British 
destroyer “Cossack,” Comdr. (later Adm. Sir) Philip Vian, en- 
tered the fjord, ranged alongside and rescued the prisoners. 

3. Operations off Norway and Denmark.—On April 9 Ger- 

many invaded Norway and Denmark. It claimed that it was 
forced to this action because the British had laid mines in Nor- 
wegian waters. In fact, however, the mines were laid only on 
the morning of April 8, when some of the German invading force 
had already left for Norway. The Germans occupied Oslo, Trond- 
heim and Narvik as well as a number of other ports. On April 9 
H.M.S. “Renown” sighted the battle cruisers “Scharnhorst” and 
“Gneisenau” and opened fire, severely damaging the latter; but 
both German ships escaped under cover of bad weather. On April 
10 a British destroyer force led by Capt. H. Warburton-Lee in the 
“Hardy” entered Narvik fjord to attack German naval forces. 
In the ensuing battle, one German destroyer was sunk, three were 
set on fire and a number of supply ships sunk or burned. The 
British lost the “Hardy” and “Hunter” and Captain Warburton- 
Lee was killed. On the same day German troopships were sunk by 
submarines in the Skagerrak and the cruiser “Koenigsberg” was 
sunk by the fleet air arm at Bergen. 

On April 13 the battleship “Warspite” and a strong force of 
destroyers made a second attack on Narvik under Vice-Adm. 
William Whitworth and succeeded in sinking seven German de- 
stroyers and capturing the fjord. On the same day the cruiser 
“Blücher” was sunk in Oslo fjord. The “Karlsruhe” was sunk 
by the British submarine “Truant.” Two days later a British, 
French and Polish force was landed in Norway, and the British 
occupied the Faeroe Islands. The German invasion had been 
successful, though at a heavy cost, including 26 transports. It 
remained to establish their position, and in the ensuing struggle on 
land, assisted by greatly superior air support, they forced the 
Allies to evacuate between June 1 and 4, The British lost the 
aircraft carrier "Glorious" and the cruisers “Curlew” and “Ef- 
fingham.” 
` The Norwegian adventure gave Germany a long Atlantic coast 
line and many harbours. It greatly facilitated the submarine 
campaign and improved the flow to Germany of the important 
Swedish iron ore. These advantages were bought at the cost 
of a serious dispersion of force in all three arms, as well as the 
moral stigma of having invaded two peaceful countries without 
the ee justification, an action which shocked the neutral 
world, 

4, Immobilization of French Navy.—Now that Italy was 
in the war the French navy presented a serious problem; for if 
Germany obtained possession of it, the combined Italian and Ger- 
man-French navies would be superior in every arm to the Royal 
Navy. The French armistice provided that the French fleet was to 
be assembled in French and Italian ports and demilitarized except 
for units which the Italian or German governments desired for 

the protection of French colonial interests., This obvious loop- 
hole and the distrust in German promises prompted the British to 
take decisive action. On July 3 all French warships in British 
ports were boarded and placed under British control. Ships in 
North African ports were offered alternative conditions designed 
solely to keep them out of German hands. An important con- 
tingent, including the battle cruiser “Dunkerque,” lay at Oran; 
Adm. Marcel-Bruno Gensoul, in command, refused to accept any 
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conditions and prepared his ships for sea and for action 
force under Adm. Sir James Somerville, after a delay 
opened fire; a battle ensued in which the majority of 
force was destroyed. The battleship “Richelieu” lay 
there again the French admiral refused the altern 
On July 8 a launch manned by British personnel ente 
placed depth charges against the "Richelieu's" hull 
damaged it. Naval aircraft completed the damage: 
ship immobilized for 24 years. f 

5. Mediterranean Operations.—In the Meditei 
British continued to command the sea, operating b; 
sweeps in search of the Italian fleet. On Oct, 12 
“Ajax,” under Capt. (later Vice-Adm.) E. D. B. Me 
countered three large Italian destroyers south of Si 
two of them. In a subsequent action against a c 
destroyers it crippled one, the remainder escaping: 
Next day the cruiser "York" found the crippled d 
sank it after allowing time for its crew to abandon 
submarines maintained continuous pressure again: 
ply ships plying to the African coast and sank thr 

These results did not satisfy the British naval con 
chief, Adm. of the Fleet Sir Andrew (later Viscount), 
ham. The Italian battle fleet of two new and four re 
battleships constituted an ever present threat to his 
A carefully prepared attack by carrier-borne torpedo 
delivered against the great Italian base at Taranto on} 
Nov. 11. All the six battleships lay in the outer har 
were hit and left in a sinking condition. Only the sh 
the water prevented their final loss, In the inner 
cruisers were badly damaged, and two fleet auxiliaries 
British lost only two aircraft. This shattering blow 
British naval supremacy in the Mediterranean, but sho 
aircraft operating from Sicily, Sardinia, the African í 
the Dodecanese still interfered with free movement 
transports. The majority of these, including troop tr 
ammunition ships, now made the long journey around. 
order to maintain and reinforce the British armies opel 
Ethiopia, Eritrea and Libya. 

In the Mediterranean the British now scored a 
cesses, The overland offensive from Egypt on Dec. 
a rapid advance culminating in the capture of B 
advance was strongly supported by the Royal Navy 
base was now, by agreement with the Egyptians, at 
But at this point, because of the pressure on Greece: 
man and Italian forces, the British decided to send rei 
there. There followed a number of contacts between: 
in which the Italians invariably retired behind sm 
Powerful forces of Italian and German aircraft, hi 
tacked with determination; and on Jan. 14, 1941, whill 
a convoy en route for Greece, the aircraft carrier 
was damaged and the cruiser “Southampton” set on 
ously that the British sank it. On Feb. 9 Adm, Sir J 
ville led a heavy bombardment on the naval base at G 
caused great destruction. { 

On March 28, 1941, aircraft reported Italian cruis 
of Sicily steaming to the southeastward. The British c 
in chief dispatched a force of four cruisers, a carrién 
destroyers under Vice-Adm. (later Adm. Sir) Hen 
Whippell to make contact and followed with. three 
screened by destroyers. The light forces sighted an 
tleship and two cruisers, and while attacking the bat 
pedo, aircraft led the cruisers toward the British bat 
Italian battleship received several hits in the course 
fighting but escaped, badly damaged, to its base. 

A second Italian force of two battleships, and $ 
was now sighted some distance to the northward, anc 
sued until the eight-inch cruiser “Pola,” which had 
by torpedo aircraft, was sighted, stopped and hea 
and the British battle fleet closed on it. Night had 
when three more large cruisers crossed the British 
bows, possibly in support of the “Pola.” The battl 
fire and the cruisers were quickly destroyed. The 
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action was that the three eight-inch cruisers “Pola,” “Zara” and 
"Fiume," one or two smaller cruisers and two destroyers were 
sunk, The remaining Italian forces escaped northwestward. The 
British lost two aircraft but had no other casualties; they picked 
up more than 900 Italian officers and men next morning. The 
action was notable in having been brought on by the delay imposed 
onthe Italians by torpedo aircraft. The Italians had 3 battleships, 
11 cruisers and 14 destroyers at sea against the British 3 battle- 
ships, 1 aircraft carrier, 4 cruisers and a number of destroyers. 
Greek destroyers co-operated effectively with the British. 

The necessity for reinforcing Greece seriously weakened the 
British forces in Africa, - The Germans were coming to the rescue 
of their Italian allies and pouring panzer troops and ammunition 
into Tripoli, This supply line had Malta on its flank, and although 
the island had suffered seyere bombing and was no longer used 
by the battle. fleet, it remained the base of destroyers and sub- 
marines. ‘These harried the Italian convoys. On the night of April 
15-16 a force of four British destroyers led by the “Jervis” 
sighted a convoy of five large ships escorted by four destroyers. 
In the first few minutes of the British attack the leading Italian 
destroyer was overwhelmed and sunk, then every ship of the con- 
yoy was set on fire and a battle ensued between the remaining 
destroyers. The British lost the “Mohawk” by torpedo. All the 
Italian destroyers were sunk or set on fire, while the entire con- 
voy, which consisted of ammunition ships, motor transport and 
German troops, was destroyed. Despite naval victories the Brit- 
ish position in the Mediterranean now suffered a decline. On April 
3,1941, the British evacuated Benghazi; and a retreat to the Egyp- 
tian frontier followed. Tobruk held out and was supplied from 
the sea. 

On April 6, 1941, the Germans invaded Greece and Yugoslavia, 
the Yugoslav army. withdrawing. -Salonika fell to the Germans on 
April 9, and Bitola was reached the next day. The British forces 
in Greece now fell back fighting, and on April 23 the Greek gov- 
ernment was evacuated to Crete.. Two days later the Germans 
occupied Lemnos Island and shortly afterward the whole of the 
Dodecanese group. The British were forced to evacuate their 
army in Greece, and about 43,000 escaped to Egypt and to Crete, 
3000 being left. ‘The Germans then brought overwhelming air 
superiority to bear on Crete and made parachute and glider land- 
ings, Their air- and sea-borne troops suffered heavy losses but 
gained a foothold, and the British found it necessary to evacuate 
Crete also, This proveda costly operation. In the course of May 
and June the British lost by aerial attack three cruisers and eight 
destroyers, proving beyond all doubt that naval operations within 
the reach of shore-based aircraft could not be carried out without 
air support, By June 1, however, the evacuation of Crete was 
complete, 

In the summer months of 1941 the air attacks on Malta were in- 
tense, but the fortress held out and the British fought their con- 
Voys through and took a heavy toll of Italian supply ships to 

rica. In the course of these operations the battleship “Nelson” 
Was torpedoed on Sept. 27 but not fatally. The aircraft carrier 

Ark Royal" was torpedoed and sunk on Noy. 14. The “Barham” 
Was torpedoed and sunk on Nov. 25. 

On the reverse side, Capt. (later Rear Adm. Sir) William G. 
Agnew in the cruiser “Aurora,” patrolling on the night of Nov. 9 
in the central Mediterranean with a force of two cruisers and two 
lestroyers, encountered two convoys of ten supply ships escorted 
Y destroyers and covered by two eight-inch cruisers. In the re- 
sulting action all the supply ships were destroyed and three de- 
stroyers sunk, a fourth being subsequently sunk by a British sub- 
Marine, The British suffered no casualties. An armed merchant 
Cruiser and several supply ships were sunk two days later. British 
Submarines had many successes. 

6, The “Hood” and “Bismarck.”—In the middle of May 1941 
the battleship “Bismarck,” which for some time had been shelter- 
'ng-at Bergen, set out in company with the heavy cruiser "Prinz 
Eugen" on a commerce-raiding expedition, and the task of finding 
and bringing it to action fell to the commander in chief of the 

ome fleet, Vice-Adm. Sir John (later Admiral of the Fleet Lord) 

Ovey. He sent the cruisers “Norfolk” and “Suffolk” to the Den- 
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mark straits, while three groups containing capital ships took up 
intercepting positions, On the evening of May 23, the “Suffolk,” 
commanded by Capt. R: M. Ellis, sighted the “Bismarck” and a 
cruiser and started to shadow, and as a result the battlecruiser 
“Hood” and the new battleship “Prince of Wales" made con- 
tact and engaged next morning. The engagement was fortunate 
for the Germans, for while both the *Bismarck" and "Prince of 
Wales” received only slight damage, the “Hood” was hit in a maga- 
zine and blew up. The “Bismarck” turned southwestward and 
broke off action; but it was shadowed, and the “Prince of Wales" 
again engaged toward evening. The Germans turned to the west 
and then to the south in an endeavour to shake off pursuit. But 
on May 25 the "Victorious" launched a torpedo aircraft attack 
that scored a hit at 12:15 A.M. At 3 A.M. in misty weather, con- 
tact was lost, the “Bismarck” being then about 350 mi. S.S.E. 
of the southern point of Greenland. Admiral Tovey's squadron, 
led by the *King George V," was closing in from the north, while 
another group under Admiral Somerville was converging from 
the south. It was not until 10:30 a.m. on May 26 that the quarry 
was again located by aircraft. The “Bismarck” was now alone 
and steering east, about 550 mi. W. of Land's End. In the course 
of the day the “Ark Royal" sent off two striking forces, the second 
of which succeeded in making two torpedo hits. Cruisers were 
then in touch; and during the night successful torpedo attacks 
were led by Captain Vian in the “Cossack,” after which the “Bis- 
marck” was reduced to eight knots though its gun armament was 
still intact. At 9 a.m. on May 27, the “King George V" and *Rod- 
ney” engaged and silenced it; finally the “Dorsetshire” sank it 
with torpedoes. About 100 officers and men were rescued. This 
lesson made the German grand commander in chief, Adm. Erich 
Raeder, very chary of sending out commerce raiders. 

T. Naval Help for Russia.—On June 22, 1941, the war en- 
tered a new phase when Germany invaded Russia. Russia was 
desperately short of munitions and means had to be found to sup- 
ply it. Stretched to the limits though it already was, Britain 
organized a system of convoys to Archangel, the first convoy sail- 
ing in August. These convoys continued throughout the war. 
The Germans based on Norway were well placed to interfere by 
aircraft, surface ships and submarines. Each successive convoy 
was attacked, but the great majority of ships got through. 

8. Balance Sheet, 1941.—In mid-August President Roosevelt 
met Winston Churchill in Argentia bay, Newfoundland, and drew 
up the Atlantic charter. That these two leaders, so vital to their 
countries’ welfare, could risk an Atlantic voyage was a measure of 
the mastery of the submarine menace that had been attained, But 
while fast and well-escorted ships could travel with relative safety, 
the slower convoys, still inadequately protected, were far from 
safe. In the first 11 months of the war, Britain lost 1,500,000 tons 
of shipping, out of-a total of 21,000,000. Losses averaging 500,- 
000 tons a month were sustained in the early part of 1941, when 
Germany had developed its Atlantic bases and its production of 
U-boats had become gigantic. Adm. Karl Dönitz, directing the 
U-boat war, constantly introduced new tactics, while, step by step, 
the British countered them. April 1940 had seen the first corvette 
at sea; by 1941 they were afloat in large numbers, and many 
U-boats had been sunk. In the latter months of that year losses 
diminished markedly to 180,000 tons per month, and it seemed 
that, for the time being at least, the British had the upper hand 
in the unending struggle, Mine sweeping had developed to vast 
dimensions, the sweepers now being equipped to destroy mag- 
netic and acoustic mines as well as the older contact mines. In 
British waters hundreds of motor gunboats had been built and 
were at sea guarding the coastal convoys and fighting the E-boats 
that operated from Dutch and Belgian harbours. The struggle to 
protect shipping was at a peak. The percentage of losses on a 
voyage was never great, but cumulatively they were serious. 

(CV. UR) 

9. Defensive War in the Atlantic, 1942.—When the year 
1942 opened, the Allied navies were fighting a defensive war in the 
Atlantic, as they were in the Pacific. The Germans, who had been 
unable in their years of rearmament to build up a powerful and 
balanced fleet, had concentrated upon submarine construction and 
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counted upon this underseas force to cut the sea routes to Great 
Britain, The German U-boat campaign followed the submarine 
strategy of World War I, which had been so nearly successful in 
isolating the British Isles. As the basic Allied strategy of the 
war called for the defeat first of Germany and then of Japan, 
it was essential that the control of Atlantic sea lanes be main- 
tained to ensure the safe passage to Great Britain of U.S. troops 
and supplies. The shipment of supplies to Russia could be ac- 
complished only through the northern ports of Murmansk or 
Archangel and required naval protection against German forces 
based in Norway, while the Royal Navy had heavy commitments 
to maintain the vital supply line to the Mediterranean. 

Germany was able to operate a large number of submarines in 
the Atlantic, and sustained attacks on German shipyards by the 
British bomber command did not appear materially to have re- 
duced production. In the winter and spring of 1942 submarine 
attacks were extended westward to the Atlantic coast of the United 
States and continually reduced the available total of Allied ton- 
nage throughout the rest of the year. At that point increased 
Allied forces, improved antisubmarine measures and the growing 
production of U.S. and British shipyards turned the tables, and 
from 1943 onward new construction of merchant ships far out- 
weighed the tonnage sunk by German submarines. 

The battle of the Atlantic was a war of wits and of scientific 
devices, in which new measures and countermeasures were con- 
stantly evolved by the opposing navies, but upon its success de- 
pended the outcome of the military operations that eventually 
led to the defeat of Germany. Its pattern throughout the entire 
war may most clearly be seen in the accompanying table included 
in Adm. Ernest J. King's third report to the U.S. secretary of the 
navy. 

Although the major German naval effort was devoted to sub- 
marine warfare, German shore-based aircraft were a menace to 
shipping, and a small number of powerful surface ships had to be 
taken into account. On Feb. 12, 1942, the German battleships 
“Scharnhorst” and “Gneisenau” and the cruiser “Prinz Eugen” 
made a successful dash from Brest, France, through the English 
channel to German waters, despite gallant attacks by British de- 
stroyers and Swordfish aircraft. The new battleship “Tirpitz,” 
based in Norway, with cruisers, destroyers, submarines and air- 
caft, constituted a continuing menace to Allied north Russian con- 
voys, which ran a gauntlet on every voyage, requiring a strong 
covering force. The protection of these convoys was the main 
task of the British home fleet, which was from time to time aug- 
mented by U.S. heavy ships. Particularly damaging attacks were 
made upon these north Russian convoys in July and September 
1942, and during the last quarter of 1942' they were discontinued 
because of the requirements of shipping and escorts elsewhere. 
When they were resumed in December, the Germans were on the 
alert, and on Dec. 31, 1942, a convoy was attacked by the Ger- 
man pocket battleship “Lutzow,” the cruiser “Hipper” and six 
destroyers. In a series of short, sharp engagements, these forces 
were held off for four hours by six British destroyers commanded 
by Capt. Robert Sherbrooke and eventually were driven out of 
the area by two six-inch-gun cruisers of Rear Adm. Sir R. Burnett’s 
covering force. 

In Sept. 1943, Royal Navy volunteers manning midget sub- 
marines entered Alte fjord, Norway, and torpedoed the “Tirpitz,” 
putting it out of action for six months; on April 3, 1944, when re- 
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German | Alied New Construction Ni 
Sub. | shipping | ——— —— =a) sins or 
Year * sunk | Uus | British l Total | loses 
(Number) (In thousands of tons) 
1939 (Amo). . 9 810 101 231 332 
Hoe ie |! eae 4,407 439 730 | 1219 | sisi 
goat ofr 2| ARS 4,08 | 1,169 ais | 1984 | —2414 
E T 85 8245 | 5,339 | 1,843 | -7182 | -tj 
1943 Dom 3,611 | 12,384 | 2201 | 14585 | 410/074 
NOME Lede ace 241 1422 | 11,639 | 1710 | 13:349 | 411/027 
1945 (4 mo.) | 153 458 | 3,551 283 3,834 3,376 
Totals. 782 | 23,351 | 34,622 | 7,863 | 42,485 | 419,134 
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pairs were advancing, fighters and bombers of the 
operating from carriers attacked the battleship again 
it severely, thus neutralizing one of the potential 
north Russian convoys. The “Tirpitz” was attacked 
in July and August 1944 by carrier planes and fi 
Nov. 12, 1944, by R.A.F. bombers. 

The most dramatic action of the Royal Navy in 
occurred on Dec. 26, 1943, when the German bat 
horst” attempted to molest a convoy. Adm. Sir Bruce F 
at sea with the battleship *Duke of York" and oí 
viding distant cover for a convoy escorted by four’ 
Rear Admiral Burnett. The “Scharnhorst” was sights 
convoy was to the southeast of Bear Island, and w; 
the British cruisers, while the “Duke of York” m 
the southwest at high speed to intercept. The Bri 
obtained a hit at long range, and the “Scharnhorst” 
from escaping by destroyers that delivered a torpedo 
reduced its speed enough to allow the “Duke of York” 
range and renew the battle. In a short time the 
ship had been set on fire and almost stopped, an 
sunk, 60 mi. northeast of North Cape, by a torpedo 
cruiser “Jamaica.” us 

Throughout 1942, while the German navy was imp 
progress of north Russian convoys in Norwegian waters, | 
navy constituted a potential threat to supplies and rein 
in the Mediterranean. The fluctuations of the land figl 
North African campaign emphasized the vital impo 
naval base in the central Mediterranean and the neces 
taining Malta at all costs. A Malta convoy got throi 
1942, but the February convoy was driven back. On 
1942, Vice-Adm. Sir Philip Vian, with inferior forces, 
and repelled a larger Italian naval force. The convoy. 
covering, though subsequently attacked by German 
through to Malta. In the spring Spitfires were flo 
island from carriers that penetrated the Mediterrant 
States carrier “Wasp” taking part in these operatio 
Royal Navy. In June an attempt was made to 
simultaneously from the east and from Gibraltar, and 
heavily escorted convoy was sent from England. 
attempts involved heavy fighting and losses and were 0l 
successful, some ships got through, and by September 
at Malta had improved. The Italian navy at no ti 
quate use of its extensive resources and until its sum 
autumn of 1943 remained in the character of a pot 
rather than a true adversary of the numerically 
Mediterranean naval forces. 

During the defensive period of 1942, two operati 
limited scope against the continent of Europe were att 
March 27-28 an attack was made upon the French 
Nazaire to put the graving docks there out of actioni 
destroyer “Campbeltown,” loaded with high explo 
the lock gates and scuttled itself, On Aug. 19 a com 
upon Dieppe was carried out, with very heavy casualti 
continuous fighter cover was maintained by the R 
indicated the necessity of being able to support landi 
by naval gunfire. For the 1944 invasion of the 
above. (QW. ; 


V. THE WAR IN THE PACIFIC — 
A. Tue PERIOD or JAPANESE CONQUESTS 
1. The Japanese Plan of Conquest.—The Jal 
World War II with no plan to press home their atta 
ing and defeating the main bodies of the Allied fo 
them. Their offensive plans called for the occupat 
they designated the Greater East Asia Co-Prosper 
of which they had seized before Dec. 1941. The Te 
Korea, Manchuria, China, French Indochina, Mala: 
Philippines and the East Indies, as well as the Japane 
it existed before the Manchurian incident. To protec 
East Asia Co-Prosperity sphere against attack from | 
Japanese were prepared to develop a defensive pe! 
ing from the Kuril Islands on the north, southward 
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Mariana Islands and Wake Island, the Marshall Islands and the 
Gilbert Islands to Rabaul, on New Britain of the Bismarck archi- 
pelago. The Japanese expected that the quick occupation and 
development of this vast region, coupled with a crippling attack 
upon the U.S. Pacific fleet, would lead ultimately to a negotiated 
peace which would leave Japan in possession of most of the Greater 
East Asia Co-Prosperity sphere. 

The Japanese selected the date for their expansion into British, 
Dutch and United States possessions because of weather considera- 
tions, because further diplomatic negotiations seemed futile and 
because growing Allied air, land and sea power in the Pacific boded 
ill for the success of the initial offensive moves. The final Japa- 
nese decision to attack was made during November, and the first 
assaults took place on Dec. 7, 1941 (Dec, 8 west of Hawaii). 

2. Pearl Harbor.—Beginning an almost unbroken series of 
successes, the Japanese mounted a surprise air attack against the 
US. Pacific fleet at Pearl Harbor, Hawaii. The attack was exe- 
cuted by about 360 planes from 6 Japanese carriers, which, with 2 
battleships, 2 heavy cruisers, 11 destroyers and miscellaneous other 
ships, comprised the Pearl Harbor striking force, under Vice-Adm. 
Chuichi Nagumo. U.S. Pacific fleet units at Pearl Harbor com- 
prised 70 combat vessels and 24 auxiliaries, most of them moored 
for the weekend. There were also about 300 U.S. army, navy and 
marine corps planes present. Of eight U.S. battleships in the 
harbour, five were sunk, one severely damaged and the other two 
hit. Two destroyers were also sunk and 9 other ships sunk or 
severely damaged, while 140 aircraft were destroyed and approxi- 
mately another 80 damaged. About 2,330 military personnel were 
killed and 1,145 wounded, and about 100 civilians were killed or 
wounded. 

The Japanese made no effort to land at Hawaii, nor had they any 
plans to do so. They succeeded in knocking out the battleship 
force, but caused no damage to shore installations, power plants 
or oil storage facilities. The Pacific fleet’s three aircraft carriers, 
not at Pearl Harbor on Dec. 7, escaped damage. The attack was a 
limited tactical success but a strategic blunder, for it prompted the 
immediate entry of the United States into the war. (See further 
PEARL HARBOR ATTACK.) 

3. The Philippines.—While not as important economically to 
the Greater East Asia Co-Prosperity sphere as were the Dutch 
East Indies and Malaya, the Philippines threatened Japanese lines 
of communication to the Indies and Malaya. Accordingly, on 
Dec. 8, Philippine time, the Japanese launched an air attack 
on Clark and Iba airfields, north of Manila. Formosa-based Japa- 
nese bombers caught most of the U.S. army air force’s strength 
in the far east on the ground, destroying more than half its fighter 
and bomber planes. Other raids, two days later, resulted in the 
loss of more U.S. fighters and in the destruction of Cavite Naval 
yard, south of Manila. 

Adm. Thomas C. Hart, commander in chief of the U.S. Asiatic 
fleet, had sent part of his force south in November. With little 
air protection available, the position of remaining surface vessels 
in the Philippines was untenable, and Hart sent the rest of his 
larger ships south to Java or Australia early in December. The 
US. bombers (there were only 14 left after the first Japanese 
attacks) were little better off and moved to Australia in mid- 
December. Only the ground forces, a few fighter planes, about 30 
Submarines and a few small vessels were left behind to hold the 
hilippines. 

The Japanese began landing forces on Luzon on Dec. 10 and 
the main assault—the bulk of one division—came at Lingayen 
gulf on Dec, 22. Other landings were made on Luzon during the 
same month and from all directions the Japanese forces began 
Converging toward Manila, Gen. Douglas MacArthur, the com- 
Mander of all U.S. army forces in the Philippines, had prepared 
plans to make a final stand on Bataan peninsula and Corregidor 
Island in order to deny the use of Manila bay to the Japanese. 
S the Japanese advanced, he moved his Luzon forces, both U.S. 
and Filipino troops, into Bataan with a series of brilliant with- 
drawal actions, He declared Manila an open city on Dec. 26 
to spare it from Japanese bombing. But the Japanese, possibly 
aware that the U.S. troops were still moving supplies out of the 
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city and using some of its communications facilities, bombed 
Manila the next day. The last U.S. troops did not leave until the 
31st, and two days later the Japanese marched in, unopposed. 

The first Japanese attacks against the Bataan defenders were 
stalled by casualties from both battle and disease, but the Japanese 
could be reinforced while the Americans could not. The outcome 
on Bataan was inevitable and to save General MacArthur for 
important tasks elsewhere, Pres. Franklin D. Roosevelt, on Feb. 22, 
1942, ordered him to leave the islands, The general finally left 
Bataan on March 11 and reached Australia on the 17th. Gen. 
Jonathan M. Wainwright became commander of all U.S. forces 
left in the Philippines. 

The Bataan defenders, lacking sufficient ammunition, food and 
medicines, were gradually worn down and could not hold back a 
final Japanese offensive in the spring. Bataan fell on April 9, 
and the prisoners were then forced to undergo the so-called Death 
March to an internment camp. The Japanese intensified aerial 
and artillery bombardment of Corregidor and during the night of 
May 5-6 established a foothold on the island. On the 6th Gen- 
eral Wainwright surrendered. The southern Philippines, where 
the Japanese had already occupied some ports and airfields, capitu- 
lated on May 9, 1942. 

It is impossible to determine with any degree of accuracy U.S. 
and Filipino casualties during these operations. Probably no more 
than 5,000 men were actually killed in action, and figures for 
wounded, missing or captured are even less dependable. Japanese 
casualties are also unknown. Suffice it to say that both sides 
lost far more men from sickness and disease than from battle. 

4. Malaya and the Netherlands East Indies.—Even be- 
fore war began the Japanese were in an excellent position to move 
toward the Indies and Malaya. They had occupied Hainan Island 
and were using port facilities and airfields in French Indochina. 
Moreover, they had gained some measure of political control in 
Thailand and found it easy to occupy Bangkok, at the head of the 
Malay peninsula, on Dec. 9, 1941. The drive toward the Indies 
started with an air assault on Dec. 8 which destroyed British air 
power at Hong Kong. To safeguard their line of communications 
through the South China sea the Japanese began a ground attack 
against Hong Kong from the Kwantung peninsula, pushing back 
the 12,600 British and 1,900 Canadian defenders. By Dec. 24 
the Japanese had gained a foothold on the island and the next day 
the garrison surrendered. Further protection for the Japanese 
flanks and rear during their push south was obtained on Dec. 20 
when they occupied Davao, Mindanao, in the southern Philip- 
pines, establishing there an air and staging base. 

The first landings at Malaya took place on Dec. 8 when a 
Japanese force, staged at Hainan Island, landed about halfway 
down the peninsula. More troops landed on the 9th and 14th while 
the defenders (two Indian divisions and an Australian division 
which lacked one brigade) organized hurriedly. Air cover for the 
garrison was inadequate and naval support, lacking air protection, 
was of no avail, In an attempt to cut the Japanese overwater 
communications to the landing forces, the British battleship 
“Prince of Wales” and the battle cruiser “Repulse” sallied from 
Singapore, only to be sunk on Dec. 10 by Japanese land-based air- 
craft, With their line of communications thus secured, the 
Japanese drove on down the Malay peninsula in a series of frontal 
attacks and flanking maneuvers. By the end of December they 
had occupied all but the southern tip and Singapore. 

President Roosevelt and Prime Minister Winston Churchill, 
conferring in Washington, D.C., decided on Dec. 31 to establish in 
southeast Asia and the southwestern Pacific a unified command 
known as ABDACOM, after its Australian, British, Dutch and 
American components. Command was assigned to Gen. Sir Archi- 
bald P. Wavell, whose area of responsibility included Burma, 
Malaya, the Netherlands East Indies and the Philippines (although 
for all practical purposes General MacArthur’s command re- 
mained independent), The mission was to hold the Malay bar- 
rier—Malaya, Sumatra, Java and the approaches to Australia— 
as a defensive line north of which the Japanese were to be halted. 
General Wavell assumed his command on Jan. 15, 1942. 

Before ABDACOM began operatiohs, the Japanese had already 
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started moving toward the oil-rich Indies. Sarawak was occupied 
on Dec. 17, 1941; Brunei bay was secured on Jan. 6, 1942; Tarakan 
on Jan, 11; Jesselton the same day; and landings were made in the 
Celebes on the 1th also. Balikpapan fell on the 24th, and Ken- 
dari, in the southern Celebes, the same day. Amboina fell on 
Feb. 4 after a heroic four-day defense by Dutch troops and an 
Australian infantry battalion. So far, these actions had cost the 
Japanese only five transports or cargo ships. Despite opposition 
from an Allied naval striking force under Rear Adm. Karel W. F. 
M. Doorman, the Japanese sent convoys through Makasar (Makas- 
sar) strait to seize Makasar town on Feb. 8 and Bandjermasin, on 
the southwest coast of Borneo, on the 16th. 

Japanese progress on the west flank of ABDACOM was equally 
steady, On Feb. 8 the Japanese landed on Singapore Island and a 
week later the garrison had to surrender, About 64,000 men— 
17,000 British, 15,000 Australians and 32,000 Indian troops— 
were lost, 20,000 more than the British had lost at Dunkirk. On 
Feb. 13 the Japanese landed paratroopers at Palembang, Sumatra, 
following with amphibious assaults on the 16th. Admiral Door- 
man’s striking force, although it had sallied forth many times to 
give battle, had been ineffectual in the face of Japanese air power, 
while such limited Allied air power as was available dwindled 
steadily in the face of the overwhelming Japanese air superiority. 
After an abortive attempt to stem the invasion of Sumatra by naval 
action there was a change in ABDACOM naval command and 
Admiral Hart, at Dutch insistence, was replaced by Vice-Adm. 
C, E. L. Helfrich (R.N.N.). 

Swinging their offensive eastward the Japanese, on Feb, 19, 1942, 
launched a surprise air raid on Darwin, Austr., destroying valuable 
supplies and about 20 aircraft, sinking 11 ships, demolishing the 
airfield and killing almost 250 military and civilian personnel. 
The next day Japanese forces landed on Timor and by the 24th, 
pushing the small Australian and Dutch detachments back into 
the hills, had secured control of the island. Bali was invaded on 
the 18th. Just after the latter event Admiral Doorman again led 
his striking force against Japanese fleet units, but succeeded in 
inflicting damage only to one Japanese destroyer while one Dutch 

destroyer was sunk and two Dutch cruisers and a U.S. destroyer 
received considerable damage. Nothing stood in the way of an in- 
vasion of Java, the only important island still in Allied hands. 

General Wavell had decided that the defense of Java was no 
longer feasible. Most of his fighter planes had been knocked out 
of the sky; the modern bombers had left for India or Australia; 
the naval forces were pitifully inadequate. On Feb. 25 he left for 
India and ABDACOM ceased to exist, all command functions 
passing to Dutch officers. A last effort to send fighter planes to 
Java ended with disaster on Feb. 27 when Japanese planes sank 
the U.S. tender “Langley” (once a carrier) and its deckload of 
aircraft, Another ship accompanying the “Langley” reached 
Java, but its cargo of crated planes was destroyed to keep it from 
falling into Japanese hands. The final blow to hopes of defending 
Java was struck during the naval battle of the Java sea on Feb. 
27. Admiral Doorman’s force, with incomplete planning and lack- 
pe adequate communications, struck at the Japanese invasion 

eet. 

In the course of seven hours! maneuvering, two Allied cruisers 
and three destroyers were sunk at a cost to the Japanese of only 
one destroyer damaged. The effort probably postponed the in- 
vasion of Java one day, but during the night of Feb. 28 the Japa- 
nese began landings at three points. Seeking to escape the final 
debacle, four Allied cruisers and four destroyers were sunk during 
the period Feb. 28-March 2, at a cost to the Japanese of only one 
transport and one mine layer sunk. Only four U.S. destroyers 
managed to make good their escape. 

Java was finished. Admiral Helfrich and remaining senior 
British and U.S. officers left on March 2. On Java, Japanese 
ground forces had little difficulty once they attained momentum 
and on March 9 General Ter Poorten was forced to capitulate. 

About 20,000 Allied troops were surrendered, including 11,300 
Dutch, 5,600 British, 2,800 Australians and 800 Americans. Only 
in the hills of Timor was any important Allied force left intact; 
that group was finally evacuated more than a year later. 
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5. Operations to the East.—While principally Concerned d 
ing the early stages of the war with the quick seizure of the lurs 
natural resources in Malaya and the Indies, the Japanese tae 
neglected their eastern flank. On the opening day of the | 
the Pacific they had bombed lonely Wake atoll and on pe; S 
1941, attempted a landing which was beaten off by the US, marine 
corps garrison. A new invasion force reached Wake on Dep, 23and 
started putting ashore about 2,000 men from a special naval land. 
ing force—a type of naval ground unit often erroneously known 
as imperial Japanese marines. The Wake garrison could not halt 
this force and surrender came quickly. The invasion cost the 
Japanese about 820 men killed and 335 wounded while the de- 
fenders lost 50 marines and 70 civilians killed. The rest of the 
Wake personnel, about 475 marines and U.S. navy men and nearly 
1,150 civilian engineers, were captured by the Japanese, 

Guam, a U.S.-held island in the otherwise Japanese Marianas, 
was also attacked from the air on Dec. 8, 1941. Invasion came 
Dec. 10 when 5,000-6,000 Japanese troops landed at four different 
points. Since resistance was futile, the island's garrison—jfs 
marines and a militia of 300 Chamorro natives—soon surrendered, 
Further to secure their flanks, the Japanese also occupied Makin 
and Tarawa in the Gilberts during early December and, as at Wake 
and Guam, established air bases. The next move was toward 
strategically located Rabaul, New Britain, where invasion began 
during the predawn hours of Jan. 23, 1942... The Australian garri 
son of about 1,400 men was soon overwhelmed by about 5,000 
Japanese who poured ashore under the cover of heavy naval gus, 
About 400 Australians ultimately escaped from New Britain but 
the small detachment at Kavieng, New Ireland, was captured when 
Japanese naval troops landed there late in January. 

With the seizure of Rabaul and Kavieng, the fall of the Philip 
pines and the Indies, and the loss of other points in the Pacific, the 
Japanese had realized their initial plans, bringing to a close ont 
phase of the Pacific war. On the east, there was little to oppos 
them. The region in which Rabaul and Kavieng lay was included 
in the Anzac area, formally established by the U.S.-British com 
bined chiefs of staff on Jan. 29, 1942. Anzac area comprised the 
waters around eastern Australia, New Zealand, New Caledonin, 
the New Hebrides, Fiji, the Solomons, the Bismarck Archipelago 
and eastern New Guinea. It was not a combined air-sea-grouM 
command such as ABDACOM, and its commander, Vice-Adu. 
Herbert F. Leary (U.S.N.), was charged simply with the defense 
of the approaches to Australia and New Zealand. Anzac force, 
his operational command, initially comprised five Australian ie 
USS. cruisers and four destroyers from the same countries. Ate 
U.S. and Australian aircraft were also placed under his on 
from time to time, and upon occasion carrier task forces of the f 
Pacific fleet operated within the Anzac area, But these latter 0p 
erations appertain to another phase of the Pacific war, à P 
which both sides were to begin sooner than expected. 


B. Tue ALLIES STRIKE BACK 
uickly 


1. New Japanese Plans.—Despite their success 1 q vij 
bringing under control most of the Greater East Asia Co-Prosp [n 
sphere, the Japanese found no signs of a negotiated ponce 
stead, the Allies indicated they were. prepared to strike shall 
Small carrier task forces of the U.S. Pacific fleet hit the pu i 
on Feb. 1, 1942, Wake on Feb. 23 and Marcus Island on e Hi 
while Anzac land-based bombers caused some damage a el 
on Feb. 23. These pinpricks did not accomplish much ma ie 
but they gave Allied morale a boost and the Japanese a , 
to worry about. Worse still, from the Japanese point of b t 
Allies had begun establishing bases in Australia for future c uti 
offensives and were developing a well-protected line 0 eant 
cations across the southern Pacific to Australia an NES perimet! 

Accordingly, the Japanese decided to expand thar Pa ihe 
and cut the line of communications to Australia. they et 
would occupy New Caledonia, the Fijis and Samoa, and ons 1? 
preparations for these actions by pushing down the Solom E 
Rabaul. To protect their flanks, the Japanese would se air DY 
New Guinea and western New Britain, establishing 9? dec 
at Port Moresby in southeastern New Guinea. They alsa 
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to take Midway Island and to establish air bases in the U.S. 
Aleutians. They hoped that the Allies would wear themselves 
out in attacks against the new, outer perimeter, affording Japan 
better chances for a negotiated peace. 

The new expansion began with the occupation of Gasmata, west- 
em New Britain, on Feb. 10. On March 8 the Japanese began 
occupying the Lae and Salamaua areas in eastern New Guinea and 
five days later made their first landings in the Solomons, at Buka. 
They started occupying the Admiralty Islands about April 8, thus 
ensuring complete control over the Bismarck archipelago, and on 
April 7 they began landings at Bougainville, in the Solomons. 
Serious opposition to these moves came only at the Lae-Salamaua 
area where, on March 10, U.S. carrier-based planes sank four Japa- 
nese ships and damaged three others. At all the new areas they 
seized, the Japanese began developing air bases from which to 
support the seizure of Port Moresby. After Port Moresby was to 
come the occupation of Midway and the Aleutians. 

To gain control of the Indian ocean, isolating Australia from 
the west as well as the east, the Japanese seized the Andaman 
Islands on March 23, 1942. From April 2 through April 9 car- 
rier-based aircraft and submarines succeeded in sinking 1 British 
carrier, 2 heavy cruisers, 1 destroyer and 28 merchantmen in the 
Indian ocean and Bay of Bengal. Great damage was also caused 
to shore installations at Ceylon, The British eastern fleet was 
crippled and Japan’s western flank seemed secure. 

2. Allied Reorganization and Plans.—While the Japanese 
had been expanding their perimeter, the U.S.-British combined 
chiefs of staff, faced with the dissolution of ABDACOM and 
recognizing the anomalies in the Anzac establishment, decided to 
establish new command structures in the Pacific. The entire area 
was placed under the strategic direction of the U.S. joint chiefs 
of staff, who divided the Pacific into two major theatres. General 
MacArthur was appointed supreme commander, Southwest Pacific 
area, which included the Netherlands East Indies (less Sumatra), 
the Philippines, Australia, the Bismarck archipelago and the Solo- 
mon Islands. Adm. Chester W. Nimitz (U.S.N.), who had re- 
cently become the commander of the U.S. Pacific fleet, was ap- 
pointed commander in chief, Pacific ocean areas, which included 
most of the rest of the Pacific not in General MacArthur's area. 

Admiral Nimitz’ area was subdivided into three parts: the 
North Pacific area (the region north of 42° N. Lat.); the Central 
Pacific area (including the Hawaiians, the Marianas, the Mar- 
shalls, the northern Gilberts, the Carolines and Palaus, the 
Ryukyus, Formosa and Japan); and the South Pacific area (New 
Zealand, New Caledonia, the southern Gilberts, the Ellice Islands, 
the New Hebrides, Fiji, Samoa and others). Admiral Nimitz re- 
tained direct command of the North and Central Pacific areas but 
appointed Vice-Adm. Robert L. Ghormley (U.S.N.) to the opera- 
tional command in the South Pacific area. 

The missions assigned to Admiral Nimitz and General Mac- 
Arthur by the U.S, joint chiefs of staff were practically identical: 
to hold the line of communications between the United States and 
Australia; to contain the Japanese within the Pacific; to support 
the defense of North America; and to prepare for major amphibi- 
ous counteroffensives, the first of which would take place in the 
South and Southwest Pacific areas. ; 

General MacArthur formally assumed his command on April 18, 
1942. the same day that 16 U.S. army B-25 bombers, under Lieut. 
Col. James H, Doolittle, delivered another pinprick at the Japanese 
by raiding Tokyo from the U.S. carrier “Hornet.” The raid caused 
little destruction but provided Allied morale with another boost, 
Caused considerable loss of face within the Japanese government, 
binned down Japanese fighter planes on home fields and accelerated 
àpanese plans for extending their conquests. 

Anzac force and area ceased to exist on April 22 and Vice-Adm. 

erbert F. Leary became the first commander of the Allied naval 
forces S.W.P.A. (Southwest Pacific area) under General Mac- 
Arthur,... Gen. Sir Thomas Blamey (A.LF.) was appointed com- 
Mander, Allied land forces S.W.P.A., while Lieut. Gen. George H. 
Brett (U.S.A.) was the first commander of Allied air forces 
-W.P.A. Admiral Nimitz began acting in his capacity as com- 
Mander in chief, Pacific ocean areas, on May 7 and Admiral 
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Ghormley, who reached New Caledonia on May 17, assumed his 
duties as commander, South Pacific area, on June 19, By that 
time much of importance had taken place in the Pacific’s various 
theatres. 

3. Battles of the Coral Sea, Midway and the Aleutians.— 
By the end of April 1942 the Japanese were ready to turn the Coral 
sea (between Australia and the Solomon Islands) into a Japanese 
lake by the establishment of air bases at Port Moresby and at 
Tulagi in the southern Solomons. But Allied intelligence learned 
that the Japanese were to attempt an amphibious invasion at Port 
Moresby and alerted available sea and air power. The Japanese 
operations aimed at the seizure of Port Moresby began on May 3 
with landings at Tulagi. Carrier-based planes from a task force 
commanded by Rear Adm. Frank J. Fletcher struck the Tulagi 
landing group, sinking one destroyer, three mine sweepers and 
four landing barges. The main Japanese invasion force left Ra- 
baul for Port Moresby on May 4, the bulk of the Japanese naval 
cover, including carriers, taking a circuitous route to the east, in- 
viting a clash with Admiral Fletcher’s forces. 

On May 5 and 6, 1942, opposing carrier groups looked for each 
other and on the morning of the 7th Japanese carrier-based planes 
sank a U.S. destroyer and an oiler. Admiral Fletcher’s planes 
sank one Japanese light carrier and one cruiser, The next day 
Japanese aircraft sank the U.S. carrier “Lexington” and damaged 
the carrier “Yorktown,” while U.S. planes so damaged a large 
Japanese carrier that it had to retire from the action. So many 
Japanese planes were lost that the Port Moresby invasion force, 
lacking adequate air cover and harassed by Allied land-based 
bombers, turned back to Rabaul. While the four-day engagement, 
designated the battle of the Coral sea, was a tactical victory for the 
Japanese, it was a strategic victory for the Allies, whose naval 
forces, employing only aircraft and never closing within gunshot 
range of Japanese vessels, had saved Port Moresby. 

As an anticlimax to the battle of the Coral sea, four Japanese 
midget submarines sneaked into the harbour of Sydney, Austr., 
during the night of May 31-June 1. The submarines were sunk 
before substantial damage was done, The action may have been 
intended to divert Allied attention from an impending attempt to 
seize Midway Island, off Hawaii, but again the Allied forces were 
prepared. 

Seeking a naval showdown, the Japanese sent out with the Mid- 
way and Aleutians invasion forces the bulk of their fleet—4 heavy 
carriers, 3 light carriers, 2 seaplane carriers, 11 battleships, 15 
cruisers, 44 destroyers, 15 submarines and miscellaneous small 
craft. The U.S. Pacific fleet mustered 3 heavy carriers, 8 cruisers, 
18 destroyers and 19 submarines. The Japanese had no land- 
based air support, but from Midway and Hawaii the U.S. Pacific 
fleet could count on the aid of about 115 navy, marine corps or 
army land-based planes. 

Operations off Midway started on June 3 when U.S, army and 
navy bombers struck ineffectually at Japanese vessels about 500 
mi. southeast of Midway Island. Early the next morning Japanese 
planes caused considerable damage at Midway and Japanese ships 
again escaped damage from Allied land-based planes, But at mid- 
morning U.S. carrier-based aircraft began attacks which resulted 
in the sinking of three heavy Japanese carriers and one heavy 
cruiser and in the damaging of another carrier which was later 
sunk, During the afternoon the fourth Japanese carrier was 
knocked out and the U.S. carrier “Yorktown” disabled. On the 
6th the “Yorktown” was struck by a torpedo and on the 7th it 
sank; a U.S. destroyer was sunk on the 6th. During June 3-4, 
while the battle of Midway was going on, another Japanese carrier 
force caused considerable damage at Dutch Harbor, in the Aleu- 
tians, and on the 7th, Japanese invasion forces occupied Attu and 
Kiska, No invasion of Midway was attempted, for the Japanese 
commander, appalled at the loss of the four carriers in that area, 
ordered a general retirement on the night of June 4-5. 

If any one action can be called the turning point of the war 
in the Pacific, it is probably the battle of Midway. There the 
Japanese lost their first-line carrier strength and most of their 
best-trained naval pilots, bringing some semblance of naval parity 
back to the Pacific. For the Allies it was a great strategic victory. 
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The Japanese were prompted to cancel their plans for the invasion 
of New Caledonia, Fiji and Samoa, and they lost all but the last 
vestiges of their earlier strategic initiative. 

4. Guadalcanal—Having decided to take positive steps to 
secure the lines of communication between the United States and 
Australia, the U.S. joint chiefs of staff on July 2, 1942, issued a di- 
rective to the commanders in the Pacific to begin limited offensive 
operations for the ‘recapture of the New Britain-New Treland- 
Solomons-eastern New Guinea area. The offensive had three 
stages: first, the seizure of Tulagi, the Santa Cruz Islands and 
adjacent positions in the South Pacific area ; second, the occupation 
of the central and northern Solomons and the northeast coast of 
New Guinea as far as the Lae-Salamaua area; third, the seizure of 
Rabaul and other areas in the Bismarck archipelago. The first 
phase was to be controlled by Admiral Ghormley; the boundary 
between the South and Southwest Pacific areas was therefore 
moved westward to place the southern Solomons within the South 
Pacific area. The latter two stages were to be conducted under 
General MacArthur's strategic direction. 

On July 6 the Japanese landed troops on Guadalcanal and began 
constructing an air base there. The Allied high command, per- 
turbed that this action might presage further advances toward 
the southeast, speeded preparations to move into the southern 
Solomons in order to strike before the Japanese were firmly en- 
trenched, and to secure a base from which to stage later advances 
toward Rabaul. The U.S. rst marine division poured ashore on 
Guadalcanal, Tulagi and adjacent islands on Aug. 7, 1942, against 
negligible opposition. By nightfall the next day the Japanese air- 
field at Lunga Point, Guadalcanal, and Tulagi's excellent harbour 
had been secured. So far, the task had been easy, but the Japanese 
were determined to hold the island and began sending reinforce- 
ments south from Rabaul and dispatching naval units to give bat- 
tle to Allied vessels, bombard Allied positions ashore, sink Allied 
transports and protect the reinforcement ships. 

During the battle of Savo Island, Aug. 8-9, Japanese surface 
forces sank four Allied cruisers and one destroyer while suffering 
damage to two cruisers, one of which was sunk on the roth by a 
U.S. navy submarine. In the battle of the eastern Solomons, 
Aug. 23-25, Allied land- and carrier-based aircraft sank one Japa- 
nese light carrier, one destroyer and one submarine, damaging one 
cruiser and a seaplane carrier. Allied naval losses were one de- 
stroyer sunk and one heavy carrier severely damaged. Another 
U.S. carrier was damaged severely on Aug. 31 and on Sept. 15 
Japanese submarines sank the U.S. carrier “Wasp” and damaged 
a battleship. 

During these actions the Japanese had landed more than 6,000 
fresh troops on Guadalcanal to reinforce what remained of the 
original 7,500-man garrison. On Aug. 20-21 the marine beach- 
head was ineffectually attacked, and another ground attack oc- 
curred during Sept. 12-14. On Sept. 18 another marine regimental 
combat team (RCT) arrived to reinforce the rst marine division, 
just in time to help turn back more ground attacks. By mid- 
October the Japanese had assembled about 22.000 troops on the 
island in preparation for an all-out assault against the 23,000-odd 
defenders, who now comprised the rst marine division, an RCT 
of the 2nd marine division and an RCT of the U.S. army's Americal 
division. In late October, during the naval battles of Cape Es- 
perance and of the Santa Cruz Islands, further Japanese attempts 
to reinforce and bombard the island resulted in the loss of two 
Japanese cruisers and two destroyers sunk, and three carriers and 
two destroyers damaged. The Allies lost one carrier and two 
destroyers sunk and six other ships damaged. The Japanese ground 
attack, occurring during the period Oct. 20-29, failed. 

After Oct. 1942 the Allies built up air and ground strength at 
Guadalcanal until by mid-November there were present two U.S. 
marine corps divisions (less one infantry regiment), two RCT's of 
the U.S. Americal division and most of a separate U.S. army 

infantry regiment. The Japanese organized another large-scale at- 
tempt to reinforce the island but during the naval battle of Guadal- 
canal, Nov. 13-15, lost 2 battleships, 3 destroyers, 1 cruiser, 2 sub- 
marines and 11 cargo vessels or transports. Of the nearly 12,500 
Japanese troops who attempted to land, only about 4,000 managed 
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to get ashore and they were without supplies or ammunition, 4) 
lied naval losses were two cruisers and seven destroyers d 
and one battleship and one cruiser severely damaged; Qn Nó. 
eight Japanese destroyers tried to land more troops, bùt fail adie 
one destroyer had been sunk and another severely damaged, The 

B - This 
action, the battle of Tassafaronga, cost Allied naval elements ong 
cruiser sunk and three damaged. 

U.S. army and marine corps troops gradually expanded their 
hold during Nov. and Dec. 1942 as fresh reinforcements were 
brought in and the rst marine division was relieved. By Jan, 5 the 
Allied garrison included the U.S. 2nd marine division, the Americal 
division, the 25th infantry division and the separate 147th infantry 
regiment, in all, about 44,000 men to oppose the 22,500 Japanes 
then on the island, By this time major command changes hàd alo 
taken place within the Allied establishment. On Oct. r8 Adm, 
William F. Halsey, Jr. (U.S.N.) had become commander, South 
Pacific area. On Jan. 2, 1943, ground operations on Guadalcanal 
passed from the control of Maj. Gen. Alexander A; Vandegrift 
(U.S.M.C.), commanding the Ist marine division, to Maj, Gen, 
Alexander M. Patch (U.S.A.), commanding general, U.S. 14th 
corps. Steady pressure by the r4th corps pushed the Japanese 
northward, and early in January the Japanese decided to evacuate 
their remaining troops. In daring destroyer runs during the first 
week of Feb. 1943, about 12,000 Japanese escaped, effectively 
ending the operation. ‘The Japanese had lost more than 24,000 
men during the campaign, while Allied combat losses were about 
1,600 men killed and 4,250 wounded, figures which do not refled 
the higher number of casualties from diseases. Allied naval losses 
were 2 heavy carriers, 6 heavy cruisers, 2 light cruisers and 14 de 
stroyers. The Japanese lost 2 battleships, 1 light carrier, 3 heavy 
cruisers, 1 light cruiser, rx destroyers and 6 submarines, The final 
action in the Guadalcanal campaign began on Feb. 21, 1943) when 
the U.S. 43rd infantry division began occupying the Russel! 
Islands against no opposition. There, as at Guadalcanal, air and 
naval bases were developed from which to support subsequent at- 
vances toward Rabaul. t 

5. The Papuan Campaign.—While operations at Guadalcanl 
were underway, another major ground action was taking place in 
eastern New Guinea, In accordance with the directive of July’ 
1942, General MacArthur's Southwest Pacific area headquarters 
had laid careful plans to secure eastern New Guinea and establish 
bases from which operations against the Lae-Salamaua area an 
New Britain could be mounted. But before these plans could i 
realized the Japanese moved into the north coast of Papua to begin 
an attempt to take Port Moresby by overland action. On oie 
the Japanese began putting troops ashore near Gona, from V i 
an overland march via the Kokoda trail started about Aug 2 
two Japanese RCT's. The Kokoda trail was defended by the ^n 
Australian infantry brigade, the bulk of the 3oth Australian 7 
fantry brigade and a battalion of a third brigade, but by we 
the advance Japanese elements had reached a ridgeline only 7 5 
from Port Moresby. There they stopped, primarily becau i 
supply difficulties, and the next day began withdrawing E j 
to regroup pending the outcome of operations at Guadaleat E 

Pursued by the 16th and 2sth Australian infantry brigades, ia 

y 8 they M 
Japanese fell back to Buna and Gona, where by Nov. 1 T 
assembled about 7,500 men. By that time two regiments 0 
U.S. 32nd infantry division were near the front and | 
one of these regiments, together with the two Australia 
began attacks against the firmly entrenched Japanese 
course of the next two months the Japanese moved in 8 
fresh troops by small craft while the Allies committe ^ 
Australian division (the 16th, 18th and 25th brigades), val | 
and 3oth Australian infantry brigades, the 2/7th Australian. 
regiment, the Papuan infantry battalion, the U.S. 3?h sat) 
division and the 163rd infantry regiment of the U.S. gist Pei 
division. Until mid-Jan. 1943 operations were under p jeit 
of Lieut. Gen. Edmond F. Herring (A.LF.) and then UP al of 
Gen. Robert L. Eichelberger (U.S.A.), commanding ge" 
USS. 1st corps. 

Gona fell on Dec. 9, 1942, to the 21st Australi 
gade; Buna village to the U.S. 127th infantry regiment ? 


: yr 
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Buna government station to the same unit on Jan. 2, 1943; 
Sanananda to the 18th Australian infantry brigade on Jan. 18; 
and the last resistance was over on Jan, 22. 

Other incidents of the Papuan campaign included a Japanese 
attempt to outflank Port Moresby to the east by seizing Milne bay. 
On Aug. 26 the Japanese began putting 1,900 men ashore. The 
defenders, comprising the 7th and r8th Australian infantry brigades 
and U.S. army engineers, held and on Sept. 4 the Japanese evacu- 
ated 1,300 of their troops, the rest being killed. Goodenough 
Island, off southeastern New Guinea, was taken by Australian 
troops on Oct. 22-26 against scattered opposition from Japanese 
stranded there during supply runs to New Guinea. The entire 
series of operations had cost the Japanese nearly 12,000 men killed 
and 350 captured, while about 4,000 escaped to the Lae-Salamaua 
area or New Britain, Allied combat losses were approximately 
3,300 killed and 5,500 wounded, The operations had been under- 
taken principally by ground and air units, the Allied naval forces 
S.W.P.A. contributing only small craft. The Allied air forces 
$.W.P.A., now under the command of Lieut. Gen. George C. Ken- 
ney (U.S.A.), had given a good account of itself interdicting Japa- 
nese supply lines, and flying Allied supplies and reinforcements to 
the front. 

6, Reduction of Rabaul.—The Allied victories at Guadalcanal 
and in Papua made it clear that the Japanese were forced com- 
pletely on the strategic defensive in the Pacific, completing the 
trend which had begun with the Japanese naval defeat at Midway. 
With Guadalcanal and Papua out of the way, Allied forces in the 
South and Southwest Pacific areas prepared for the other phases 
of the operations directed by the joint chiefs of staff on July 2, 
1942. The pace of these operations could not be as fast as hoped, 
since the Allied policy of defeating Germany first left relatively 
limited means for the Pacific. Therefore, a new schedule of opera- 
tions, involving some new targets, was worked out by the joint 
chiefs of staff and high ranking commanders from the Pacific 
theatres during the Pacific Military conference held at Washington, 
D.C., in March 1943. 

The first major action in the Southwest Pacific after that in 
Papua occurred when the Japanese decided to send about 7,000 
reinforcements to New Guinea from Rabaul. But during the bat- 
tle of the Bismarck sea, March 2-5, 1943, U.S. 5th air force and 
oyal Australian Air Force planes sank 4 destroyers and 8 trans- 
ports of the 16-ship convoy which had set sail from Rabaul. U.S, 
navy PT boats mopped up survivors, of whom less than 1,000 
teached the Lae-Salamaua area, their original destination. This 
Was the last large-scale Japanese attempt to reinforce New Guinea 
tom the Rabaul area. Thereafter, a few troops were brought in 
y submarine or barge under cover of darkness, but the Japanese 
main supply line was pushed to the west, along the northern New 
Guinea coast. 

In the next Southwest Pacific action, the U.S. 112th cavalry 
and the U.S. 158th infantry (both separate regiments not part of 
any division) took Woodlark and Kiriwina Islands during the pe- 
tiod June 22-30. Allied planes based on these islands were within 
closer range of Rabaul and could cover vast areas of the Coral 
and Solomon seas. Meanwhile, from Buna, Australian and U.S. 
Units had worked up the coast of New Guinea toward Lae and 
Salamaua, while other Australian troops pushed toward the same 
areas from an inland air base at Wau. During the night of June 
29-30, elements of the U.S. 162nd infantry, 41st infantry division, 
landed at Nassau bay to secure a supply base for further advances 
toward Lae and Salamaua. 

During the same night the advance was resumed in the South 
acific area as major elements of the U.S. 43rd infantry division 
egan landing at New Georgia and Rendova in the central Solo- 

Mons, The Japanese reacted strongly with air and naval forces to 
this step toward Rabaul and, as they had at Guadalcanal, began 
Moving reinforcements south from New Britain. During the pe- 
Nod July 5-16 these Japanese maneuvers resulted in the battles 
of Kula gulf and Kolombangara, which cost the Allied forces one 
ĉruiser and two destroyers sunk and three cruisers severely dam- 
aged. The Japanese, at the cost of one cruiser and two destroyers 
Sunk, had managed to land considerable reinforcements. Maj. 
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Gen. Oscar W. Griswold (U.S.A.), now commanding the r4th 
corps in the area, therefore found it necessary to call for many ad- 
ditional ground force units before the New Georgia group and 
neighbouring islands could be secured. The operations, including 
the occupation of Vella Lavella, which began on Aug. 15, employed 
the entire 43rd infantry division, the 25th and 37th infantry divi- 
sions (both less one RCT), an infantry brigade of the 3rd New 
Zealand division and two U.S. marine corp$ raider battalions. 
Further naval actions also took place. At the battle of Vella gulf, 
Aug. 6—7, the Japanese lost three destroyers, and two more were 
sunk later by Allied aircraft. Evacuating Vella Lavella, the Japa- 
nese lost another destroyer during the battle of Vella Lavella, 
Oct. 6-7, an engagement which cost Allied naval units one de- 
stroyer sunk and two more severely damaged. U.S. losses on the 
ground in the New Georgia group were approximately 1,150 men 
killed and 4,100 wounded, while the Japanese lost about 10,000 
men. 

Meanwhile, operations in the Southwest Pacific area had gone 
on apace. In preparation for new ground offensives, the U.S. 5th 
air force struck Japanese fields at Wewak on Aug. 17-18, 1943, 
destroying more than 200 planes. On Sept. 4 the oth Australian 
division began amphibious landings near Lae and on the next day 
the U.S. so3rd parachute infantry, a separate regiment, dropped 
at Nadzab, in the Markham river valley above Lae. On Sept. 6 the 
7th Australian division began arriving at Nadzab by troop-carrier 
planes and started driving overland toward Lae and up the Mark- 
ham river. Lae fell on Sept. 16, while Salamaua had been seized 
on the 12th after a series of operations involving the U.S. 162nd 
infantry and two brigades of the sth Australian division. On 
Sept. 22 a brigade of the 9th Australian division landed near 
Finschhafen, which fell on Oct. 2. The 7th Australian divi- 
sion continued clearing the Markham and Ramu river valleys while 
the oth Australian division pushed against Japanese trying to es- 
cape westward from the Huon peninsula. 

Keeping the Japanese off balance, the Allied offensive shifted 
back to the South Pacific area in Oct. and Nov. 1943. Elements 
of the 3rd New Zealand division secured the Treasury Islands, 
just south of Bougainville, during the period Oct. 27-Nov. 6, 
while on Oct. 28 the U.S. 2nd marine parachute battalion made 
an amphibious landing on Choiseul Island to make the Japanese 
believe that the Shortland Islands and Choiseul were major Allied 
targets. But the principal target was Bougainville where, on 
Nov. 1, the U.S. 3rd marine division moved ashore at Empress 
Augusta bay, on the west coast. A beachhead was secured against 
negligible opposition, and airfields from which future advances 
could be supported were quickly constructed. 

There was the usual Japanese aerial and naval reaction, and at 
the battle of Empress Augusta bay, Nov. 2, the Japanese lost one 
light cruiser and one destroyer, while the Allies lost one destroyer 
severely damaged. From Nov. 5 through Noy. 8 Allied land- and 
carrier-based aircraft hammered at Japanese shipping and airfields 
at Rabaul, sinking one destroyer, damaging other combat vessels 
and causing considerable destruction to shore installations. The 
U.S. 37th infantry division began reaching Bougainville on Nov. 8 
and by Jan. 9, 1944, all of that division as well as the U.S. Americal 
division were on the island. Counterattacks in Dec. 1943 were 
beaten back and new reinforcement efforts cost the Japanese at 
least two more destroyers sunk by the time the 3rd marine division 
was relieved in mid-Jan. 1944. A final attack took place during 
March 1944 but was beaten off by the 14th corps’ divisions with a 
loss of more than 6,000 Japanese killed. This was the last sig- 
nificant Japanese effort, and the remnants of the garrison remained 
in starving condition on the island to the end of the war, by which 
time Australian troops had replaced the U.S. forces. 

In Dec. 1943 General MacArthur’s Southwest Pacific area forces 
had instituted operations to open Vitiaz and Dampier straits, be- 
tween New Britain and New Guinea, and thus make the straits safe 
for Allied shipping. On Dec. 15 the U.S. 112th cavalry RCT 
landed at Arawe on the southwest coast of New Britain, diverting 
Japanese attention from the main effort—a landing by the rst 
marine division on the north coast at Cape Gloucester on Dec. 26, 
On Dec. 30 the marines captured Cape Gloucester airstrip and by 
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Jan. 16, 1944, had secured a defensive perimeter. Talesea, almost 
halfway to Rabaul, was taken by the rst marine division in March 
1944, and shortly thereafter the goth infantry division began re- 
lieving both the marines and the 112th cavalry RCT. Little fur- 
ther offensive effort was made on the island and late in the year 
the goth infantry division was relieved by Australian troops. 
Rabaul was never taken, and the strong Japanese garrison there 
was left to die on the vine, beyond hope of succor. Control of 
Vitiaz and Dampier straits had been assured by the capture of the 
western part of the island. 

In New Guinea, the 126th RCT of the U.S. 32nd infantry divi- 
sion had landed at Saidor on the northwest coast of the Huon 
peninsula on Jan. 2, 1944, and Allied planes were soon operating 
from an airstrip there. The 9th Australian division took Sio, on 
the northeast coast, on Jan. 16, while the 5th Australian division 
completed mopping up in the western section of the peninsula and 
the upper reaches of the Markham and Ramu river valleys. Ele- 
ments of the 32nd infantry division landed at Mindiri, west of 
Saidor, on March 5, and during the next month the 8th and rsth 
Australian infantry brigades (sth and rith Australian divisions, 
respectively) moved up the coast to take Bogadjim, Madang and 
Alexishafen. The Japanese 18th army, in full flight, retreated 
westward toward Hansa bay and Wewak; the former was captured 
by elements of the sth Australian division on June 15. 

The isolation of the Rabaul area had been completed during 
Feb. and March 1944, Elements of the 3rd New Zealand division 
took the Green Islands, southeast of New Ireland, on Feb, 15, to 
secure an air base site from which the noose around Rabaul could 
be tightened. On Feb. 29, in a daring reconnaissance in force, a 
squadron of the dismounted U.S. rst cavalry division landed at 
Los Negros, in the Admiralties. A beachhead was secured and 
the rest of the division began arriving on March 2. By March 9 
Los Negros had been secured and the cavalrymen had moved on 
to Manus. The occupation of the Admiralties supplied the Allies 
with a base athwart Japanese lines of communication to Rabaul 
and also provided an invaluable air, naval and staging base for 
subsequent advances to the west. 

The last step in the campaign against Rabaul was the unopposed 
occupation of Emirau Island by the U.S. 4th marine regiment on 
March 20. There another airfield was built to complete the ring 
of Allied bases around Rabaul and Kavieng. The campaign was 
strategically completed without the necessity of capturing the 
two strong Japanese bases. More than 100,000 Japanese were left 
behind, as the war moved westward and northward. 

7. Recapture of the Aleutians.—While the joint chiefs of 
staff never had any serious intention of using the Aleutians as an 
avenue of invasion toward Japan, they did wish to clear the islands 
as early as possible to prevent further Japanese attacks on Alaskan 
bases; to secure the north flank of Allied forces in the Pacific; 
and to create in the minds of the Japanese high command the 
idea that an offensive might come from that direction, thus forcing 
the Japanese to pin down troops in the home islands. Allied air 
and naval units bombarded Japanese bases in the Aleutians during 
early Aug. 1942, and on Aug. 3o occupied Adak in order to estab- 
lish an air base closer to Kiska and Attu. 

Air attacks from Adak began in Sept. 1942, and on Jan. 11, 1943, 
Amchitka, 70 mi. W. of Kiska, was occupied to establish an- 
other airfield. The Japanese were unable to support their Aleu- 
tians garrison through the air and naval blockade which was set 
up and made no attempts to do so after an effort in March ended 
in disaster. 

By-passing Kiska, the U.S. 7th infantry division landed at three 
points on Attu on May 11, 1943. Under the most adverse weather 
conditions, the division slowly fought its way over the island to- 
ward an end which was speeded by a Japanese suicide attack. 

By May 31 most of the Japanese garrison of about 2,300 men 
had been annihilated, at the cost of approximately soo Americans 
killed. The Japanese, realizing their position on Kiska was now 
untenable, evacuated the latter island, and when an invasion force 
of U.S. and Canadian infantry arrived there on Aug. 15 they found 
Kiska unoccupied. Any danger from the north was over, and the 
Aleutians could be used by the Allies to mount bombing attacks 
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against Japan's northern Kurils, contributing to the ca 


s A T 
ception in the Pacific and helping to tie down Japánese Se of de. 


forces, 
C. Across THE Paciric 


1. Allied Offensive Plans.—With the completion of the 

s f íi : cam: 
paign against Rabaul, the war in the Pacific entered a new strater 
phase for which the Allies had long been planning. Prewar plang 
having been rendered obsolete by early Japanese successes the 
U.S. joint chiefs of staff developed new ones, which were ready b 
April 1943. The new plans were based on two premises: fig 
that an invasion of Japan proper might be necessary before thy 
war could be successfully ended; second, that the main offensive 
against Japan would be launched across the Pacific rather thay — 
from the Aleutians, China or southeastern Asia; Before an in 
vasion of Japan became possible, it would be necessary to under- 
take extensive aerial bombardment of that country and to cut 
Japan's lines of communications to the Netherlands East Indis 
and Malaya. In early 1943 it appeared to the joint chiefs of staf 
that the necessary aerial bombardment could best be undertaken 
by land-based planes operating from southeastern China, The 
construction of airfields and the supply of air units in China in 
turn demanded the seizure of a port on the south China coast, while 
to reach the south China coast and cut Japan’s supply lines to the 
south, it would be necessary to gain contro! of the South China sea, 
This would be accomplished by the occupation of the Luzon 
Formosa-south China coast triangle, which would be reached by 
driving across the Pacific from bases already in Allied hands ot 
which would be in Allied hands by the time the offensive could 
gain momentum in 1944. 

This plan was approved in principle by the U.S.-British com 
bined chiefs of staff at the Trident conference, held at Wash 
ington during May 1943 and was further developed before and | 
during the Quadrant conference at Quebec, Que., in August af 
the same year. In detail, it provided that after completion of the 
tasks set forth in the directive of July 2, 1942 (see above), Get 
eral MacArthur's forces would push up the north coast of New } 
Guinea into the southern Philippine Islands, which would be it 
vaded late in 1944. Simultaneously, Admiral Nimitz’ Central Pie j 
cific forces would drive across the Pacific via the Gilberts, Mit 
shalls, "Marianas, Carolines and the Palaus toward Formos 
Emphasis was to be given the Central Pacific route since that ont 
promised more speed, threatened Japan's vulnerable eastern flank, 
permitted best use of the U.S. Pacific fleet for a naval sia 
and provided for occupation of bases in the Marianas from whid 
the U.S. army air force’s huge B-29 bombers could hit Japan. 
Advances both through the Southwest and Central Pacific ares 
would be mutually supporting. 

While there were changes in detail in this plan, 
basically the same until Japanese offensives in eastern 
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it obvious to the joint chiefs of staff that seizure of a foothold 
on the south China coast would probably entail an extended land 
campaign for which the Allies could not muster sufficient strength. 
Formosa also began to appear an unnecessary and costly operation. 
Thus, as the plan was ultimately developed, the seizure of an early 
foothold in the southern Philippines, coupled with a rapid advance 
to Luzon in the northern Philippines, became of prime importance. 
After Southwest Pacific area forces were firmly established on 
Luzon, from which Japan’s supply lines to the south could be cut 
by concerted air and naval action, including extensive employ- 
ment of submarines, further advances toward Japan could be 
undertaken, The China coast and Formosa operations were 
abandoned and the seizure of bases in the Ryukyu Islands was 
substituted. 

2. The Gilberts and Marshalls.—While the joint chiefs of 
staff envisaged that the offensive across the Pacific would not 
gather momentum until mid-1944, they decided during the sum- 
mer of 1943 that a limited offensive could be opened in the Cen- 
tral Pacific, both to accelerate the pace of the war and to draw 
Japanese forces away from the Southwest and South Pacific areas. 
Accordingly, on Nov. 20, 1943, Admiral Nimitz sent his forces into 
the Gilbert Islands. The 165th RCT of the U.S. 27th infantry 
division took Makin Island, losing about 70 men killed and 150 
wounded, Simultaneously the 2nd marine division, against 
stronger resistance from well-fortified positions, pushed ashore on 
Tarawa. The atoll was secured four days later, but the operation 
cost the marines about ggo men killed and 2,300 wounded. The 
Japanese had lost perhaps 8,500 men in the Gilberts. 

From airfields which were soon established in the Gilberts, U.S. 
army and navy land-based planes continually struck at Japanese 
bases in the Marshalls, Preceded by heavy carrier attacks, the 
U.S. 7th infantry division and the 4th marine division landed on 
Kwajalein atoll in the Marshall Islands, Jan. 31, 1944. The same 
day a battalion of the 27th infantry division’s 106th RCT and the 
reconnaissance company of the U.S. marine sth amphibious corps 
took Majuro. By the end of the first week in February most re- 
sistance at Kwajalein had been overcome. Admiral Nimitz had 
planned to move further in the Marshalls in mid-April, but Japa- 
hese resistance and reactions at Kwajalein and Majuro had been 
50 weak that he moved his forces on to Eniwetok on Feb. 17. 
There the 106th infantry (less the 2nd battalion) of the 7th in- 
fantry division and the 22nd marine regiment landed, securing the 
atoll by Feb. 22. American casualties in the Marshalls operations 
numbered about 640 men killed and 1,885 wounded, while the 
Japanese lost approximately 9,000 men. 

To support the Marshalls operations, the U.S. Pacific fleet had 
launched a heavy carrier strike against the strong Japanese fleet 
base at Truk in the central Carolines on Feb. 16-17. The bulk 
of the Japanese fleet had already fled westward and Truk’s de- 
fenses proved much weaker than had been supposed.. Admiral 
Nimitz therefore cancelled plans to occupy the atoll and left it 
to be neutralized by land-based aircraft from the Marshalls. 

3. Up the New Guinea Coast.—While these operations were 
underway in the Central Pacific, General MacArthur and Admiral 
Halsey had been completing the final phases of the campaign 
against Rabaul, and the Southwest Pacific commander was ready 
lo institute his offensive up the New Guinea coast toward the 
Philippines. Ground operations during this offensive were directed 
by Lieut. Gen, Walter Krueger, commanding general of the U.S. 
6th army, whose headquarters during the drive acted as a special 
task force under General MacArthur and was designated “Alamo” 
force, Vice-Adm, Thomas C. Kinkaid (U.S.N.) commanded the 
Allied naval forces S.W.P.A. and the U.S. 7th fleet during these 
Operations, while amphibious phases of the advances were carried 
out under the direction of Rear Adm. Daniel E. Barbey (U.S.N.), 
the commander of the 7th amphibious force, 7th fleet. The Allied 
air forces S.W.P.A. remained under General Kenney's command. 

The Admiralty Islands having been seized a month ahead of 
Schedule, General MacArthur could accelerate his advance toward 
the Philippines. He had planned to move first to Hansa bay, but 
With airfields operational in the Admiralties the Hansa bay opera- 
tion was deemed unnecessary and was cancelled in favour of a 
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daring jump to the Hollandia area of Dutch New Guinea, by- 
passing Japanese strongholds at Wewak and Hansa bay. 

Landings were made at two points in the Hollandia area on 
April 22, 1944, with the U.S. 24th infantry division moving ashore 
at Tanahmerah bay and the 41st infantry division (less one RCT) 
pushing inland at Humboldt bay, 25 mi. to the east. The landing 
was supported by carrier-based planes of the U.S. sth fleet, which 
had also struck Japanese air installations at Wakde and Sarmi to 
the northwest. Land-based planes of the Allied air forces S.W.P.A. 
had softened up the Hollandia area, destroying more than 300 
aircraft of the Japanese 4th air army there in the weeks preceding 
April 22. Opposition at Hollandia was negligible and by April 26 
the two divisions had secured inland Japanese airfields. Ulti- 
mately, a major air and staging base was developed in the Hol- 
landia area and most of the higher headquarters in the Southwest 
Pacific area established their command posts there during the 
summer of 1944. 

Meanwhile, the 163rd RCT of the 41st infantry division had 
gone ashore at Aitape, in British New Guinea about 125 mi. south- 
east of Hollandia. There, by April 24, Australian engineers had 
completed an airstrip from which the Allied air forces could have 
supported ground operations at Hollandia after the U.S. sth 
fleet’s carriers left the latter area. Although such support was 
not necessary, the Allied perimeter at Aitape provided flank pro- 
tection for the more important Hollandia area bases. 

During late April and May, the U.S. 32nd infantry division 
moved up to Aitape, relieving the 163rd RCT for another opera- 
tion, The Japanese 18th army, based on Wewak, mounted an 
attack against the Aitape perimeter during July and August, em- 
ploying more than 20,000 troops in the forward area. But the 
32nd infantry division, reinforced by the 112th cavalry RCT and 
the 124th RCT of the 31st infantry division, all co-ordinated by 
headquarters, U.S. 11th corps, broke the impetus of the Japanese 
attacks and began pushing the Japanese 18th army back toward 
Wewak. The U.S. 43rd infantry division, elements of which had 
participated in the heavy actions during July and early August, re- 
lieved the rest of the r1th corps later during the latter month. 

While the Hollandia area had been seized cheaply—about 130 
men killed and 1,050 wounded as compared with the 4,475 Japa- 
nese killed and 655 captured—the Aitape action was much more 
costly. There, about 450 U.S. troops were killed and 2,550 
wounded, while 8,825 Japanese were killed and 125 captured, 
In Nov. 1944 the 6th Australian division relieved the last U.S. 
army units in the Aitape area and instituted a drive down the coast 
toward Wewak, which fell on May 1o, 1945. By the end of the 
war the campaign against the Japanese 18th army had cost the 
Australians about 450 men killed and 1,160 wounded, as opposed 
to approximately 7,200 Japanese killed and 270 captured. 

The advance of Southwest Pacific area forces continued, and 
on May 17, 1944, the 163rd RCT of the 41st infantry division 
landed at Arara, on the Dutch New Guinea mainland about 125 
mi. N.W. of Hollandia, The next day a reinforced battalion of the 
163rd infantry moved across a narrow channel to Wakde Island, 
site of a Japanese airfield. There, in two days was fought a bitter 
action which was the only one undertaken in the Southwest Pacific 
to bear close resemblance to the island warfare in the Gilberts 
and Marshalls. About 760 Japanese were killed and the 163rd 
RCT had approximately 40 men killed and 110 wounded. 

The 163rd RCT was replaced on the mainland by the separate 
158th RCT, which moved westward from Arara to secure the 
shores of Maffin bay, needed for a forward staging area. The 
latter region was not taken until the U.S. 6th infantry division, 
in a series of bloody assaults, seized a dominating hill. Later, the 
31st infantry division (less one RCT) and the 123rd RCT of the 
33rd infantry division saw action in the area. The Maffin bay 
area was secured by late June, but before final defense lines had 
been established, about 415 U.S. army troops had lost their lives 
in the Wakde-Arara-Maffin bay region and another 1,500 had been 
wounded. Almost 4,000 Japanese were killed and 75 were taken 
prisoner. 

On May 27, 1944, the 41st infantry division (less the 163rd 
RCT) landed near Bosnek on Biak Island, which, lying about 
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200 mi. N.W. of Wakde, dominated the entrance to Geelvink bay. 
An initial offensive west along the coast toward Japanese airfields 
was thrown back by about 10,000 defending Japanese and it was 
not until late June that the airfield area was finally secured. By 
that time the 163rd RCT had reached the island, and headquarters, 
USS. 1st corps, had arrived to take control of operations, bringing 
with it the 34th RCT of the U.S. 24th infantry division. As they 
had previously in the Solomons and eastern New Guinea, the Japa- 
nese attempted to reinforce Biak, and succeeded in landing about 
1,100 fresh troops during early June, losing for their pains 2 
destroyers sunk, 5 destroyers and 1 cruiser damaged and at least 
50 aircraft shot down. By the time Biak was declared secure in 
early August, the Japanese had lost about 6,125 men killed and 
450 captured, while U.S. army and navy forces involved had lost 
about 470 men killed and 2,400 wounded. 

4. The Marianas.— While the reinforcements the Japanese put 
ashore at Biak could not effect the ultimate outcome of operations 
on the island, they were sufficient, combined with the fanatic de- 
fense of the original garrison, to prevent the Southwest Pacific 
area's land-based aircraft from using Biak fields to support the 
Central Pacific area's invasion of the Mariana Islands on June 15, 
1944. It appears, indeed, that the Japanese gave up further at- 
tempts to reinforce Biak only when they learned of Admiral 
Nimitz’ move to the Marianas, and they hurriedly assembled the 
bulk of their fleet to give battle to the U.S. Pacific fleet off the 
Marianas, On the other hand, Japanese preoccupation with Biak 
had diverted much land-based air strength from islands in the 
Central Pacific to western New Guinea, where many of the pilots 
had been shot down or fell prey to malaria, thus making the Allied 
invasion of the Marianas easier. 

On June 15 the U.S. 2nd and 4th marine divisions moved ashore 
on Saipan Island in the Marianas against stubborn opposition from 
almost 30,000 Japanese. Occupation of the island went slower 
than anticipated, and by June 20 the army’s 27th infantry division 
had been sent ashore to reinforce the marine corps units. Grad- 
ually compressed into smaller and smaller pockets, the Japanese 
themselves ended most organized resistance with a suicidal coun- 
terattack on July 7. After the U.S. forces had thrown back this 
counterattack, only mopping up remained. On July 9 the island 
was declared secure. 

The Japanese combined fleet had meanwhile steamed northward 
from anchorages in the Philippines and the Netherlands East 
Indies determined to greet the Allied invasion of the Marianas 
with a naval showdown battle. On June 19 Japanese carriers 
launched air attacks against U.S. sth fleet vessels supporting the 
landing operations at Saipan. These attacks cost the Japanese 
more than 400 aircraft, while the sth fleet’s carriers lost only 26. 
With the bulk of its carrier planes lost, the Japanese fleet began 
withdrawing, pursued by U.S. sth fleet aircraft. By June 21, 
when the pursuit ended, the Japanese had lost 3 carriers and 2 
tankers sunk; 4 carriers, 1 battleship, 1 cruiser and 1 tanker se- 
verely damaged; and, finally, almost 450 planes. The U.S. sth 
fleet lost only 20 aircraft in combat and damage to ships was neg- 
ligible. For some time the Japanese combined fleet would not be a 
factor with which the Allies would have to reckon. 

After Saipan, Admiral Nimitz’ Central Pacific area forces pro- 
ceeded with the occupation of the rest of the major islands in 
the Marianas. The invasion of Guam began on July 2r, following 
extensive naval bombardment, but before the island was secured 
on Aug. 1o the U.S. 3rd marine division, the rst marine provisional 

brigade and the U.S. army's 77th infantry division had all been 
committed to the action. Tinian was taken, beginning July 24, by 
the 2nd and 4th marine divisions, which met relatively light ‘op 
position. The entire Marianas campaign cost U.S. forces about 
4,750 men killed and 18,100 wounded, while the Japanese lost ap- 
proximately 46,000 men killed and captured. 

While the fighting had been going on, U.S, army and navy engi- 
neers had started work on an extensive system of airfields for the 
army’s huge B-29s and other planes. On Nov. 24 the first B-29 
raid from the Marianas was sent against Japan. From the stra- 
tegic point of view, the capture of the Marianas was even more 
important. The Japanese defensive perimeter had been breached 
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at a vulnerable point and the Allies were assured control ove 

reaches of the Pacific ocean. To realists in the IN 
command, the loss of the Marianas spelled the ultimate ls 
the war. F 

5. Allied Reorganizations in the Pacific. [n mu 
many changes in organization were made in the Pacific theatres, 
First, with completion of the reduction of Rabaul, the South Pa. 
cific area was closed out as an active theatre and Admiral Hai 
left to take command of the U.S. 3rd fleet for future advances, 
Army units in the South Pacific were transferred to General Mao. 
Arthur's direct control in June, and the U.S. 13th air force moved 
bodily over to the Southwest Pacific area to form, with the US 
sth air force, the far eastern air force, which was commanded 
by General Kenney in addition to his position as commander, Al 
lied air forces S.W.P.A. The Royal Australian Air Fotce and 
Dutch air units remained under General Kenney's control as part 
of the Allied air forces, while the Royal New Zealand Air Forte, to. 
gether with certain U.S. marine corps and U.S. navy land-based ait 
units, continued to operate along the Solomons axis, 

Administratively, the U.S. army units in the South Pacific ara 
passed to the control of Lieut. Gen. Robert C. Richardson, previ 
ously commander of U.S. army units in the Central Pacific area 
under Admiral Nimitz. General Richardson now became com- 
manding general, U.S, army forces Pacific ocean areas, in which 
capacity he remained subordinate to Admiral Nimitz’ operation 
control. U.S. army air forces in the Pacific ocean areas (except 
the B-29s) were placed under Lieut. Gen, Millard F, Harmon, 
(U.S.A.), who was also subordinate to Admiral Nimitz. The 
B-29s in the Pacific, forming a part of the U.S. 20th air forte 
were controlled by the U.S. joint chiefs of staff, acting through 
Gen. Henry H. Arnold, commanding general of the USS, army ait 
forces, 

In the Southwest Pacific area, in addition to the creation of the 
far eastern air force, there were few changes. General MacArthur, 
the supreme commander in the area, also commanded all US. 
army troops in the Southwest Pacific in his capacity as comm 
ing general, U.S. army forces in the far east. The USS. 6th army 
continued to operate as “Alamo” force until September, when i 
dropped the pseudonym. Australian ground units operated under 
General Blamey, commander of the Allied land forces S.WP. 
while Air Vice-Marshal William D. Bostock (R.AA E.) cot 
manded Australian air units assigned to the Allied ait forces. 
in the summer Lieut. Gen. Robert L. Eichelberger (USA), Pe 
viously commander of the U.S. 1st corps, became commander 
the newly formed U.S. 8th army. The naval command it 
Southwest Pacific remained as it had been. a di 

6. Westward Toward the Philippines.—Atter Biak, th 
vance in the Southwest Pacific area was resumed when, o Ud 
1944, the 158th RCT landed at reef-studded Noemfoor d 
mi. S.W. of Biak. Two battalions of the U.S. sogrd ei 
fantry jumped during the ensuing two days to reinforce gu 
RCT, and the other battalion arrived by ship later in i ait 
There was little strong organized resistance and Noem val 
fields were soon in Allied hands, deepening the air pene atl 
which the Allied air forces S.W.P.A. were capable. The se 
cost U.S. forces involved about 7o men killed and 350 W 
while the Japanese lost almost 2,000 killed and 250 tape a 

The next step was the occupation of the Sansapor ME y 
the northwest tip of New Guinea's Vogelkop peninsula uo 
and 31 by elements of the U.S. 6th infantry division cc pie 
from which Allied planes could strike the southern © ig 
and the northern Netherlands East Indies were soon OP gg 
There had been negligible opposition by the time the "i T 
secured, and only 15 men had been killed and 45 wou" 
Japanese lost about 700 killed and 100 captured. m 

On Sept. 15 the U.S. rıth corps, comprising the Eur aul 
division and the 126th RCT of the 32nd infantry divs y gd 
ashore at Morotai Island, between the Vogelkop P nes: 7 
Mindanao, southernmost large island of the Phi 1 
passing Japanese strength at Halmahera, south of nid 
11th corps quickly secured a defensive perimeter Peai 
airfields were rapidly constructed in order to provide 
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for further advances. Except for some fairly severe air raids, 
the Japanese attempted little reaction to this penetration of their 
last defenses before the Philippines, and the Morotai operation 
cost the U.S. forces only 45 men killed and about 95 wounded. 
The Japanese lost about 325 men killed or captured. 

With the occupation of Morotai, the long drive up the New 
Guinea coast was strategically completed. The only subsequent 
operation of offensive significance in the area occurred Nov. 15- 
20, when the U.S. 8th army, directing its first operation, sent 
elements of the 31st infantry division off to capture the Asia 
and Mapia Island groups, north of the Vogelkop. There, the U.S. 
forces, losing 20 men killed and 45 wounded and killing 170 
Japanese, established radar stations and navigational guides. The 
forces of the Southwest Pacific area were ready to move on to the 
Philippines. 

Simultaneously with the Morotai landings in the Southwest 
Pacific, Admiral Nimitz’ forces had moved into the Palau Islands 
in the western Carolines. On Sept. 15 the U.S. 1st marine division 
pushed ashore against heavy opposition on Peleliu, while two 
days later the 81st infantry division (less one RCT) landed on 
Angaur Island, immediately to the south. The most important 
area of Angaur, where airfields were to be constructed, was se- 
cured by Sept. 20, but it was not until Oct. 23 that the 81st divi- 
sion’s 322nd RCT had overcome the last stubborn, organized 
resistance in rugged terrain at the island’s northwest corner. 

On Peleliu, although the rst marine division had secured the 
southern part of the island with its important Japanese airfield 
by Sept. 17, the Japanese continued fanatic resistance from rough, 
dominating ground in the centre of the island, and also held the 
northern tip, where reinforcements from more northerly islands 
inthe Palau group could be landed. Fighting was so fierce and 
casualties so high that the rst marine division had to be rein- 
forced by the 81st division's 321st RCT from Angaur. The 
321st RCT swung into action on Sept. 22, soon isolating the cen- 
tral Japanese pocket and helping the marines secure the northern 
tip and offshore islets. 

The rst marine division, having lost almost 6,500 men from 
tombat and many more from disease and fatigue, had to be re- 
lieved in the latter part of October and the 81st infantry division 
completed the job. The 321st RCT bore much of the burden of 
the final offensive, but the 323rd RCT, fresh from the unopposed 
occupation of Ulithi atoll (Sept. 23), had taken over when, on 
Nov. 25, organized resistance ceased, 

Operations in the Palaus cost the U.S. army, marine corps and 
havy forces involved approximately 2,850 men killed and 9,000 
wounded, while the Japanese lost about 13,600 men killed and 400 
captured, including about 650 men sent from the northern Palaus 
to reinforce the original rr,ooo-man garrison on Peleliu. The 
Occupation of Peleliu and Angaur had proved to be one of the 
bloodiest battles in the war, but with the southern Palaus and 
Ulithi in Allied hands the western Pacific was safe for Allied air 
and naval forces, The rest of the Palaus could be neutralized by 
air action alone. The road to the Philippines was open from both 
the south and the east. 


D. Tue Last CAMPAIGNS 


1. Revised Allied Plans.—At the time of the Morotai and 
Palau landings, General MacArthur was intending to invade the 
ilippines at Sarangani bay, Mindanao, on Nov. 15, 1944, to 
&stablish air and naval bases from which to support a larger 
invasion at Leyte Island on Dec. 20. Admiral Nimitz’ plans 
called for an invasion of Yap, in the Carolines east of the Palaus, 
on Oct. 5. But the U.S. ard fleet, striking the Philippines on 
Sept. 9-10 in strategic support of the Palaus and Morotai land- 
Ings, discovered unexpected Japanese weakness on Mindanao. 
ancelling further strikes against that island, Admiral Halsey sent 
5 3rd fleet planes against the central Philippines on Sept. 12 and 
13, again finding hostile reaction meagre. Admiral Halsey sug- 
ted to Admiral Nimitz, General MacArthur and the joint 
chiefs of staff that the Palaus, Yap and Mindanao operations 
Tight well be cancelled in favour of a direct move to Leyte. 
iral Nimitz did not bélieve it safe to by-pass the Palaus, but 
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he was willing to forget about Yap and he offered General Mac- 
Arthur the use of the U.S. 24th corps (the 7th, 77th and 96th 
infantry divisions), already staged for Yap, for an early invasion 
of Leyte. In the name of General MacArthur, who was keeping 
radio silence aboard a ship off Morotai, Lieut. Gen. Richard K. 
Sutherland (U.S.A.), General MacArthur's chief of staff, accepted 
this proposal and so informed the joint chiefs of staff. The joint 
chiefs, then meeting with the British chiefs of staff at the Octa- 
gon conference in Quebec, quickly approved the proposed 
changes, and the Yap and Mindanao operations were cancelled 
for a direct move to Leyte, now rescheduled by General Mac- 
Arthur for Oct. 20. 

2. Leyte.—In preparation for the Leyte invasion, Admiral 
Halsey’s 3rd fleet struck the Philippines again during the period 
Sept. 21-24, and provided additional strategic support by hitting 
the Philippines, Formosa and the Ryukyus from Oct. ro through 
Oct. 21. The Allied air forces S.W.P.A, sent available land-based 
planes against the southern and central Philippines also, while 
escort carriers of the Allied naval forces S.W.P.A. provided direct 
air support for the landings of the U.S. 6th army. 

First landings in the Leyte area were made on Oct. 17 and 18 by 
the U.S. 6th Ranger infantry battalion, which seized offshore 
islands in Leyte gulf. On Oct. 20 the roth corps (1st cavalry and 
24 infantry divisions) and the 24th corps (7th and 96th infantry 
divisions) poured ashore on the east coast of Leyte, where strong 
opposition was met at only one of the four division beaches. 
Within three days a fair-sized beachhead had been secured and 
work had started on airfields. 

Japanese plans for the defense of the Philippines had originally 
called for the main effort to be made at Luzon, but possibly as the 
result of exaggerated claims of damage to the U.S. 3rd fleet off 
Formosa, the Japanese high command made an eleventh-hour 
change and decided to make an all-out effort to defeat the Allied 
forces at Leyte. First, they reinforced their land-based aircraft 
in the Philippines to attack Allied shipping in Leyte gulf and to 
support a three-pronged fleet offensive aimed at the destruction of 
the U.S. 3rd and 7th fleets and the severance of the Allied lines 
of communication to Leyte. For this purpose, the bulk of the 
Japanese combined fleet, under Adm. Soemu Toyoda, was divided 
into three sections and sent toward Leyte. One group of battle- 
ships, cruisers and destroyers advanced on Leyte gulf from the 
south, through Surigao strait, and was soundly trounced by U.S. 
7th fleet surface vessels during the predawn hours of Oct. 25. 
In the centre, moving into Leyte gulf via San Bernardino strait, 
came a force of the most modern Japanese battleships, cruisers 
and destroyers. This force created considerable damage among 
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7th fleet escort carriers, destroyers and other ships before it re- 
tired on the same day, apparently frightened lest Admiral Halsey’s 
3rd fleet launch strong carrier aircraft attacks. 

The 3rd fleet had moved north, off the east coast of Luzon, to 
intercept the third Japanese force, which was built around car- 
tiers. Launching strong carrier-based air attacks, the 3rd fleet 
turned back this Japanese force on Oct. 25 also. The next day 
Allied planes from the 3rd and 7th fleets, as well as available 
land-based aircraft of the Allied air forces S.W.P.A., pursued 
Japanese stragglers as the remnants of the three Japanese forces 
fled toward safer waters. The battle for Leyte gulf cost the 
Japanese combined fleet three battleships, one large carrier, three 
light carriers, six heavy cruisers, four light cruisers and nine de- 
stroyers. Almost all the rest of the Japanese ships engaged re- 
ceived considerable damage. Allied losses were one light carrier, 
two escort carriers, two destroyers and one destroyer escort sunk, 
while some additional ships received some damage. The core of 
the Japanese navy had been demolished, and was no longer a 
significant factor in the Pacific war. 

Despite their huge naval losses, the Japanese were determined 
to hold Leyte and after the naval battle started sending strong 
reinforcements to the island, while continuing aerial attacks 
against Allied shipping in Leyte gulf. During October too few 
Japanese reinforcements arrived to have much effect upon opera- 
tions, and the U.S. roth corps drove rapidly up Leyte valley to 
the north coast, while the 24th corps pushed inland and sent one 
division overland to the southwest coast. Continued bad weather 
and strong Japanese reinforcements—the equivalent of two and 
a half divisions by late November—slowed the 6th army’s ad- 
vances during November and early December, while the Japanese 
defended the Ormoc valley and the mountainous interior. Gen- 
eral MacArthur therefore found it necessary to reinforce the 6th 
army, and during November the U.S. r1th airborne division, the 
32nd infantry division and the separate 112th cavalry RCT 
reached the island. Both the roth and 24th corps maintained 
heavy pressure on all fronts to keep the Japanese off balance and 
to prevent them from organizing strong, co-ordinated counter- 
attacks. 

Japanese reinforcements continued to arrive at Ormoc, on the 
northwest coast, despite staggering losses of ships and troops to 
Allied air and naval elements. The Japanese even tried some 
abortive airborne assaults which accomplished little. To speed 
the inevitable end and to prevent further reinforcements from 
reaching the island, General MacArthur sent the 77th infantry 
division (which reached Leyte late in November) on a shore-to- 
shore movement from the east coast to Ormoc, near which town 
the division landed on Dec. 7. Ormoc fell on Dec. ro and the 
77th infantry division pushed up the Ormoc valley to establish 
contact with the roth corps units fighting their way southward. 
This contact marked the end of the strongest organized resistance 
s Leyte and General MacArthur declared the island secure on 

ec, 25. 

The 6th army, preparing for future operations, turned over the 
arduous task of mopping up to the U.S. 8th army. The 24th 
corps (the 7th, 77th and 96th infantry divisions) was relieved by 
the U.S. Americal division. The Americal division, Filipino 
troops, the 10th corps, the 38th infantry division and elements of 
the 81st infantry division continued operations against the 20,000 
Japanese left on Leyte at the end of Dec. 1944. and mopping up 
continued well into 1945, until almost 75,000 Japanese had been 
killed or captured on Leyte by the 6th and 8th armies. 

3. The Luzon Campaign.—Even before Leyte had been de- 
clared secure, the U.S. 6th army had started moving toward Luzon. 
and on Dec. 15, 1944, the 19th RCT of the 24th infantry division 

and the separate 5o3rd parachute RCT made amphibious landings 
at the southwest corner of Mindoro Island, There was negligible 
opposition, and airstrips were rapidly constructed. The move to 
Luzon by Southwest Pacific area forces again had the strategic 
support of the U.S. 3rd fleet, which struck the island on Dec. 14— 
16, 1944, and again on Jan. 3-9, 1945. On the latter date the 6th 
army started invading Luzon at Lingayen gulf, putting ashore 
the U.S. rst corps (6th and 43rd infantry divisions) and the 14th 
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corps (37th and 4oth infantry divisions). The generally w 
= j s Nop. 
posed landings were supported by escort carriers of the Us 
fleet and by land-based planes of the U.S. sth and 13th air pu 
The 3rd fleet moved into the South China sea to strike the Tis 
china coast, Formosa, Hong Kong, Canton, Hainan and i 
Ryukyus during the period Jan. 12-22, 1945. 

Realizing that the diversion of forces to Leyte and the inabili 
of the Japanese high command to send reinforcements to Luzon 
gave him little hope of defeating the 6th army, Gen, Tomoyuki 
Yamashita, commanding the Japanese 14th area army, decided 
upon static defense aimed at pinning down Allied troops on Lug 
for as long as possible. He established three principal defensive 
sectors: one in the mountains west of Clark field in the Central 
Plains; a second in mountainous terrain east of Manila; and the 
third and strongest in the mountains of northwestern Luzon, ten 
tring initially around Baguio. Manila was also strongly defended, 
although General Yamashita at one time apparently had some 
thought of abandoning the city. 

First Allied contact with strong Japanese forces came at the 
outskirts of the Baguio sector'as the U.S. rst corps, securing the 
6th army’s left flank so that the 14th corps could drive south 
through the Central Plains unmolested, drove north and east from 
Lingayen gulf. The r4th corps met negligible resistance until it 
reached the Clark field area. There the goth infantry division 
was dropped off and the rest of the corps, now including the is 
cavalry division, continued toward Manila. 

While the drive south gained momentum, the U.S. 11th coms 
(comprising the 38th infantry division and the 34th RCT of the 
24th infantry division) landed on Jan. 29, 1945, at the west coast 
north of Bataan peninsula to secure Subic bay and cut access 
routes to the peninsula, thus preventing the Japanese from using 
Bataan as General MacArthur had employed it in 1942. By Febis l 
the rth and 14th corps had established contact inland at Dinaluph 
han, On Jan, 31 the U.S. rrth airborne division (less the su 
parachute RCT but reinforced by two infantry battalions of the 
24th infantry division) made an amphibious landing at Nasughi, 
south of Manila bay, On Feb. 3 the s11th parachute RCT jumped 
on Tagatay ridge, inland, soon linking up with the amphibious wits 
from Nasugbu. The division then pushed northward ii 
Manila. The landings of the 11th corps and the-rīth airborne 
division had been made under the operational control of the sth 
army, control passing to the 6th army early in February. th 

On Feb. 3 the 1st cavalry division reached Manila and the 37! 
infantry division arrived there the next day. The ith ajrbont 
division reached the southern outskirts on Feb. 6. Mais 
bitterly defended by the Japanese with steady house-to-ho 
warfare, and it was not until March 3 that the 14th corps e 
announce that organized resistance was over. With Manila und 
siege, further steps had been taken to open Manila bay for ‘ih 
shipping. On Feb. 15 the 151st RCT of the 38th infantry sia 
secured the southern tip of Bataan and the next day re 
parachute infantry dropped on Corregidor Island, support 4 
amphibious assault on the part of an infantry battalion 0 
34th RCT, 24th infantry division. Within two weeks si 
was secured, with Japanese dead numbering 4,500- he e the 
west coasts of Bataan peninsula were cleared by elemet malet 
6th infantry division, while other 11th corps troops secure ort 
islands in Manila bay during March and April. The tha f 
division cleared the bay’s south shore. divisions 

The 6th army’s strength was rapidly built up, 
were moved from one sector to another as the need ar 
troops needed a rest by assignment to a quieter front. "m 
Clark field defense sector, for instance, the 4oth, 43" resis? 

di 


infantry divisions all fought before organized Japan urs 


had ceased in April and the Central Plains could et 

cure. With the Central Plains, Manila and Manila DAY og 
the Luzon campaign turned into a sort of grandiose resi 
operation against firmly entrenched and fanatical he dard 
Japanese. Southern Luzon and the Bicol peninsulà vcr (wtf! 
by the rrth airborne division, the separate 158t Re pig 
made an amphibious landing at Legaspi on April 18d a 
of the 1st cavalry division. Organized resistance m 
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was over by the end of May, but in the mountainous defensive 
sector east of Manila organized resistance continued almost to 
mid-June. In the latter area, the 1st cavalry division and the 6th, 
38th and 43rd infantry divisions, as well as many Filipino guer- 
jilla organizations, were committed to action at one time or an- 
other. 

The defensive sector in the mountains of northwestern Luzon 
held out the longest. There, at various times, the 158th RCT, the 
6th, 25th, 32nd, 33rd, 37th and 43rd infantry divisions, and 
Filipino units were all employed in drives north and northeast 
from Lingayen gulf before Baguio fell on April 26. During 
March, April and May the rst corps continued to drive northeast- 
ward toward the Cagayan valley, the southern entrances to which 
were secured in mid-May, Operations to occupy the entire valley 
continued through June, and included a drop by elements of the 
11th airborne division on June 21, The valley was declared secure 
a week later, leaving as the only strong, organized resistance on 
Luzon the Kiangan pocket, located in mountain fastnesses north 
of Baguio. 

On July 1 headquarters, 14th corps, assumed control of opera- 
tions against the Kiangan pocket and headquarters, rst corps, be- 
gan preparing for other advances, On July 4 General MacArthur 
declared Luzon secure, and the U.S. 8th army took over the task 
of final mopping up, just as it had at Leyte. The last drive into 
the Kiangan area was undertaken by the 6th and 32nd infantry 
divisions and former Filipino guerrilla units now reorganized as 
regular elements of the Philippine army. By the end of the war 
the Japanese 14th area army was still maintaining some organized 
resistance in northern Luzon, and only the final surrender ended 
the fighting there. 

4, The Southern Philippines and Borneo.—The campaign 
for the reoccupation of the southern Philippines was conducted by 
the U.S, 8th army, and the operations went on simultaneously with 
those on Luzon. The first major step was the seizure of Palawan 
Island by the 186th RCT of the 41st infantry division, beginning 
Feb. 28, 194s. At Palawan airfields were quickly constructed to 
assure complete Allied control over the South China sea. Panay 
Island was invaded by the 4oth infantry division on March 18 
and the island was secured against negligible opposition, Filipino 
guerrillas under the leadership of Col. Marcario Peralta (P.A.) 
having previously bottled up the small Japanese garrison at three 
or four isolated posts. The 4oth infantry division moved to north- 
western Negros Island on March 29 and was reinforced there by 
the sogrd parachute RCT on April 8. There was bitter fighting 
in the hills of northern Negros and it was not until mid-May that 
organized resistance was broken. The Americal division landed 
on Cebu Island on March 26. Again there was some stiff resistance 
and the last organized opposition was not over until May 2. The 
ame division also cleared southeastern Negros and Bohol 
sland. 

_ By the end of May almost all the rest of the many small 
islands in the central Philippines had been secured, many of them 
by or with the aid of Filipino guerrillas. 

Mindanao, second largest island in the Philippines, had been 
General MacArthur’s first target before the change in plans made 
In Sept. 1944, but as events turned out, Mindanao was the last 
island secured, The first landings were made by the 41st infantry 
division (less the 186th RCT) on March 1o, 1945, at Zamboanga, 
southwestern Mindanao. Airfields were quickly constructed from 
Which to support operations against the Netherlands East Indies, 
and the 41st infantry division secured the Sulu archipelago, be- 
tween Borneo and Mindanao, in a series of shore-to-shore 
Maneuvers beginning on April 2. On April 17 the U.S. 10th 
Corps, comprising the 24th and 31st infantry divisions, started 
landings in central Mindanao to begin the seizure of the interior 
of the island, The 108th RCT of the 40th infantry division rein- 
forced the 10th corps on May 9, and elements of the 41st infantry 
division were also employed in the central and eastern sections of 
the island, A strong guerrilla organization, under Col. Wendell 
Fertig, proved of considerable help to the 10th corps, but some 
isolated pockets of Japanese resistance were still holding out at the 
end of the war. 
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The reoccupation of Borneo began on May 1, 1945, when the 
26th Australian brigade group of the oth Australian division 
landed at Tarakan Island, northeastern Borneo, to establish bases 
from which future operations could be supported. The rest of the 
oth Australian division landed at Brunei bay, on the northwest 
coast, on June ro, rapidly securing the area against scattered 
resistance. The 7th Australian division went ashore at Balikpapan 
on the east-central coast July r, meeting resistance which de- 
layed the seizure of the oil-rich area until the middle of the month. 
A Dutch infantry company and U.S. army amphibious engineers 
had participated in these operations, which had been supported 
also by available elements of the Allied air forces and Allied naval 
forces S.W.P.A. Borneo’s oil was denied to the Japanese, and 
bases were secured from which further operations in the Nether- 
lands East Indies could have been mounted, had they proved 
necessary before the end of the war. 

5. Iwo Jima.—To provide a base from which fighter planes 
could protect B—29s on their raids against Japan; to step up air 
operations against Japan; to secure fields for B-29 emergency 
landings; to maintain pressure against Japan from all directions; 
and, finally, to extend Allied control over new areas of the Pacific, 
the Allies decided to seize Iwo Jima, in the Bonin Islands about 
750 mi. S. of Tokyo. Following prolonged aerial and naval 
bombardment, the U.S. marines’ sth amphibious corps began land- 
ing at Iwo on Feb. 19, 1945. The initial assault was made by the 
4th and sth marine divisions and the 3rd marine division (less 
one RCT) was put ashore later in the month. With little 
maneuver room available, the 5th amphibious corps faced a 
fanatically resisting Japanese garrison which organized strong 
counterattacks from well-fortified positions. But the island was 
declared secure on March 14, and only mopping up of a few 
stubbornly resisting pockets remained to be accomplished, 

The Iwo Jima operation was primarily a marine corps action, 
U.S. army port companies, amphibious truck companies and anti- 
aircraft battalions also participated in the assault phase. The 
island garrison force had as its principal ground element the 
army’s separate 147th infantry regiment, which completed the 
mopping up, and the air garrison stationed on the island com- 
prised principally units of the army’s 7th air force. The Iwo Jima 
operation resulted in the killing or capturing of about 22,000 
Japanese, while U.S. forces engaged suffered more than 21,000 
casualties, including almost 4,500 men killed. Despite this heavy 
cost, Iwo Jima proved an invaluable air base, and the first fields 
there became operational in early April. 

6. The Ryukyus; Okinawa.—The seizure of positions in the 
Ryukyus was to have been the last step in the Pacific war prior to 
actual invasion of the Japanese home islands, From bases there, 
preassault aerial bombardment of Japan could be intensified; the 
invasion forces could be provided with direct land-based air sup- 
port; and the islands could be used as staging and supply 
bases. 

Okinawa, largest island in the Ryukyus, lies only 350 mi. S. of 
Kyushu Island, where the initial invasion of the Japanese home 
islands was to have taken place. 

Ground operations in the Ryukyus were under the direct com- 
mand of Lieut. Gen. Simon Bolivar Buckner, Jr., (U.S.A.), com- 
manding general of the U.S. 10th army, which fought under Ad- 
miral Nimitz’ operational control, The 10th army comprised the 
U.S. 24th corps (the 7th, 27th, 77th and 96th infantry divisions) 
and the marines’ 3rd amphibious corps (the Ist, 2nd and 6th 
marine divisions). Of the 2nd marine division, only one RCT was 
actively engaged in the Ryukyus fighting. 

Following extensive aerial and naval bombardment by the U.S. 
sth fleet, landings in the Ryukyus began on March 26, 1945, when 
the 77th infantry division began securing the Kerama Islands, 15 
mi. W. of Okinawa. On March 31 army artillery was put ashore 
on Keise Island, only 11 mi. from Okinawa. A seaplane base and 
fleet anchorages were quickly established in the Keramas, and 
about 350 suicide boats, with which the Japanese had expected 
to destroy the Allied invasion convoys off Okinawa, were de- 
stroyed. Artillery was soon bombarding Okinawa from Keise 
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The main landings in the Ryukyus were made by the 7th and 
96th infantry divisions and the rst and 6th marine divisions at 
Okinawa on April 1. There was little opposition at the beaches, 
the Japanese having decided to maintain a static defense inland. 
The 3rd amphibious corps’ two divisions secured northern Okinawa 
by April 18, while the 24th corps instituted a drive against the 
main Japanese defenses, located in the southern part of the island. 
While attacks on the south continued, the 77th infantry division, 
during the period April 16-21, secured tiny Ie Shima, off north- 
western Okinawa, There, airfields were constructed from which 
to support ground operations on Okinawa and to undertake early 
air attacks against Japan. 

In southern Okinawa vicious fighting continued against well- 
entrenched Japanese who launched local counterattacks and fought 
stubbornly for every square inch of ground. The 27th infantry 
division was committed to action on April 18, and the 77th in- 
fantry division had to be brought over from Ie Shima later in the 
month. By mid-May the two marine divisions were moved to the 
south and the 3rd amphibious corps was reinforced by an RCT 

of the 2nd marine division. 

Organized resistance was not over until June 21, mopping up 
not completed until June 3o and the campaign not declared over 
until July 2. 

The Ryukyus operations cost the 1oth army about 7,600 men 
killed, 31,800 wounded and 26,200 nonbattle casualties, Total 
U.S. casualties during the campaign, including those of naval and 
air units, were about 12,500 men killed and 36,650 wounded, 
Approximately 110,000 Japanese were killed and 7,400 more were 
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Buckner lost his life and was replaced first by Maj. corps, and 
Geiger (U.S.M.C.), commander of the 3rd amphibious ommandtt 
then by Gen. Joseph W. Stilwell (U.S.A.), previously COMM iy 
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the operation, the seizure of the Ryukyus provided the 
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July 35; and the headquarters of the U.S. rst army, redeployed 
from Europe, set up an advance command post in the Philip- 
pines about the same time. The U.S. 20th and 8th air forces 
(units of the latter were being redeployed from Europe) were 
combined to form a bomber command designated the U.S. strategic 
air forces, under Gen. Carl Spaatz (U.S.A.), whose operations 
remained subordinate to the directives of the U.S. joint chiefs 
of staff. "The U.S. 7th air force, based in the central Pacific, 
passed to the control of General Kenney's far eastern air force, 
while the U.S. Pacific fleet was reinforced by a British carrier task 
force. 

Throughout July, Allied. carrier- and land-based planes ham- 
mered at the Japanese home islands, and the area from northern 
Hokkaido to Tokyo was subjected to severe naval bombardments. 
The invasion schedule contemplated an assault at southern Kyushu 
in Nov. 1945 and a major effort in the Tokyo plain area of Honshu 
in March 1946. But what would obviously have been a most 
costly assault on. Japan never had to be undertaken. 

U.S.-British-Canadian research and development had succeeded 
in making possible the atomic bomb, the first experimental ex- 
plosion of which was undertaken in the United States during 
July 1945. At that time the U.S., British and Russian chiefs of 
staff and heads of states were meeting at Potsdam, Ger., discuss- 
ing both European problems and the prosecution of the war 
against Japan. The Allies decided to use the atomic bomb against 
Japan in an effort to shorten the war and save lives. Accordingly, 
on July 27 (Tokyo time) the Allies issued an ultimatum inviting 
Japan’s immediate and unconditional surrender. This ultimatum 
was rejected. 

On Aug. 6 a U.S, army air force B-29 bomber dropped a single 
atomic bomb on Hiroshima, Japan, creating unbelievable destruc- 
tion and killing thousands of Japanese civilians. On Aug. 9 the 
US.S.R. declared war on Japan and immediately began invading 
Manchuria and northern Korea. The cream of Japanese army 
forces in these areas had been drained away for operations in the 
Pacific or for the defense of the homeland, and the Russian troops 
found that resistance melted rapidly away. Still there was no 
satisfactory indication from the Japanese government that sur- 
tender was acceptable, and on Aug. 9 an even more powerful 
atomic bomb was dropped on Nagasaki. 

The next day, Aug. ro, the Japanese declared their acceptance 
of the Potsdam ultimatum with the reservation that the emperor 
be retained as head of the state. The Allies, in turn, accepted this 
condition with the proviso that the emperor would remain subject 
to the directives of the supreme commander for the Allied powers, 
to which position General MacArthur was appointed. The 
Japanese accepted these final terms on Aug. 14. Five days later 
à Japanese delegation arrived in Manila to confer with General 
MacArthur's staff for the procedure concerning cessation of 
hostilities through the Pacific and Asia, the peaceful occupation of 
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MACARTHUR SIGNING THE JAPANESE SURRENDER DOCUMENTS ABOARD THE 
U.S.S. "MISSOURI" IN TOKYO BAY; SEPT. 2, 1945, STANDING DIRECTLY 
BEHIND GENERAL MACARTHUR ARE (LEFT) U.S. LIEUT, GEN. JONATHAN M. 
WAINWRIGHT, WHO HAD SURRENDERED TO THE JAPANESE IN THE PHILIP- 
PINES. AND BRITISH LIEUT. GEN. SIR A. E. PERCIVAL, WHO HAD SURREN- 
DERED TO THE JAPANESE AT SINGAPORE 


Japan by the Allied powers and the signing of formal surrender 
papers. Surrender ceremonies were conducted aboard the U.S. 
battleship “Missouri” in Tokyo bay during the morning of Sept. 2. 
The war in the Pacific was over. 

The occupation of Japan was soon complete and Japan's scat- 
tered forces were rapidly rounded up and sent home. The nation 
had surrendered while still possessing a strong army capable of 
determined defense of the home islands. Japanese air strength 
had been considerably reduced in the summer of 1945, but there 
were still about 3,000 operational planes of various types available 
in the homeland. The navy, however, had practically ceased to 
exist, and Japan’s industries had suffered such damage: that the 
nation’s ability to prolong the war was severely impaired. Finally, 
Allied air, surface and submarine operations had cut the home 
islands from all sources of raw materials. The effective and close 
blockade the Allies established around the home islands would 
ultimately have made it impossible for the Japanese to supply 
their military and civilian components with even the bare es- 
sentials of life. An early surrender was inevitable, probably even 
without the impetus supplied by the atomic bombs. It was better 
for both the Allies and the Japanese that the end came when it 
did. (R. R. Sz.) 


VI. THE COST 


The costs of the war cannot be measured alone in such mathe- 
matical terms as battle casualties, dollar expenditures and similar 
data, Such figures are but partial and inadequate yardsticks. The 
data regarding casualties among civilians are only partially avail- 
able. They are known to be very great, often exceeding the mili- 
tary losses. The loss of life because of the privations, cruel treat- 
ment and mass murders which were a feature of the Axis 
concentration camps must be included in any comprehensive rec- 
ord of costs in terms of human lives. Recognition must also be 
given to the long-term effects of devoting the major portion of the 
world's over-all capabilities for a period of years to the objective 
of destruction. 

Costs, computed in dollars, of raising and supporting armed 
forces lost their significance as the war extended over most of 
the earth's surface. The destruction of homes, industries and 
means of livelihood of millions of people probably represented a 
greater monetary cost factor than the support of armed forces. 
The figures in the succeeding paragraphs must be considered in 
light of the foregoing factors. 

Fifty-seven nations, Allied and Axis, were belligerents in World 
War II. In the final compilation of figures as to casualties and 
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expenditures of resources, the data for each nation should be 
viewed in the light of that nation’s total manpower and national 
wealth. The major portion of the cost was borne by the United 
States, the British Commonwealth, the Union of Soviet Socialist 
Republics, China and France, and by the three major Axis powers, 
Germany, Italy and Japan, The battle dead give a partial picture 
of that cost. 

The cost of victory for the United States in battle dead was more 
than 292,100 lives, or about 1 in every 450 of the 1940 population, 
Separate service casualty figures for persons killed in action, died 
of wounds or died as prisoners of war are: army (including the air 
force which was the army air forces during World War II), 234,- 
874; navy, 36,950; marine corps, 19,733; coast guard, 574. 

The cost to the British Commonwealth in military personnel 
killed and missing during the period Sept. 3, 1939, to V-J day was 
544,596. This represented 0.09% of the population of the Brit- 
ish Commonwealth. These casualties came from all parts of the 
empire, but the majority were suffered by people of the home 
islands. The figures for those killed and missing were approxi- 
mately 397,762 from the United Kingdom itself, or 1 in every 
150 of the population; 39,319 from Canada, 29,395 from Australia, 
12,262 from New Zealand, 8,681 from South Africa, 36,092 from 
India and 21,085 from the rest of the empire. 

The Union of Soviet Socialist Republics reported its losses as 
approximately 7,500,000 military personnel killed and missing, or 
1 in every 22 of its 1940 population. 

In France the number of servicemen killed was 210.671 (1 in 
every 200 of its 1940 population), including 22,219 members of the 
forces of the interior; 36,877 prisoners of war who died in cap- 
tivity. The total number of civilians killed in war operations was 
107,874, including 6,450 foreigners killed on French soil. 

Germany lost 2,850,000 military personnel killed and missing, or 
1 in every 25 of its 1940 population, 

Italy had about 300,000 military casualties, or 1 in every 150 
of its 1940 population. It was estimated that losses in the cam- 
paign against the Allies, June 10, 1940, to Sept. 8, 1943, totalled 
294,297, including 57,422 dead, 112,405 wounded and maimed and 
124,470 missing. In the campaign against the Germans, Sept. 8, 
1943, to May 2, 1945, losses totalled 13,151, including 3,482 dead, 
6,848 wounded and 2,821 missing. 

During the course of the war, China suffered the second largest 
number of casualties of any of the Allied nations Its battle losses 
numbered 2,200,000, or 1 in every 200 of its 1940 population, ex- 
cluding Manchuria. These figures covered the period during which 
time China was formally at war with Japan and did not include 
the six years of undeclared hostilities beginning in 1931. 

Japan had lost 1,506,000 military personnel killed and missing 
since 1937, or 1 in every 46 of the 1940 population of its home 
islands, 

The total number of military personnel of the major Allied 
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powers killed and missing dur 

World War II was about 10650 
000. The total number of mij 
tary personnel of the major Axis 
powers killed and missing durin 
the war was approximately 4. 
650,000. The total cost to the 
principal belligerents, both Allied 
and Axis, in military Personnel 
killed and missing in battle ex. 
ceeded 15,000,000, 

The very considerable Costs to 
the smaller countries, particularly 
Poland and the nations in south. 
eastern Europe, added hundreds 
of thousands more to the total, 

As a result of Nazi slave labour 
drafts and the battles fought over 
so much of the European con 
tinent, approximately 10,0000) 
civilians were outside their own 
countries on V-E day, More 
than 8,000,000 of these displaced persons had been returned to 
their homes by early 1946. The International Refugee organiza- 
tion (LR.O.) subsequently repatriated 72,800 persons, resettled 
1,050,000 in immigration countries and established 300,000 in 
countries of refuge. At the termination of the LR.O. in Jan, 19%, 
approximately 100,000 refugees of World War II still required 
assistance and new refugees from central and western Europe 
continually increased this residue. (See further REFUGEES.) 

In the far east, by the end of March 1950 approximately 1,00); 
000 Chinese, Formosans, Koreans and other Pacific ocean area it- 
habitants had been repatriated from Japan, while 6,500,000 Jap 
nese nationals had been returned home. At that date, however, 
60,000 Japanese remained unaccounted for in Manchuria and 300; 
000 in the Soviet-controlled areas of Siberia, Karafuto and the 
Kurils. 

World War II, both in the operations and in the weapons de 
veloped, demonstrated that, with the exception of the wealthy 
powers, a nation could no longer depend on its armed forces alone 
for security against external aggression. The Netherlands, id 
way and even Poland fell in a matter of a few days. Modern nh 
ods of war required large populations, large national eer 
great industrial capacity not only to support these methods s 
sustain the impact when attacked. Hence, the majority of wis 
tions in the world had to depend primarily on internatio A 
for their security, Even if all other elements were availa! y 
them, they would not possess the wealth to support the € 
modern weapons and forces. è 

Turning to the immediate political results of World War "a 
world was left with two great political forces: Soviet c 
and western democracy in its various forms. Germany bal ower 
eliminated as a great power, France, recognized as à be 
in the 1930s, one of the victorious allies of 1918, was We si 
before the war. Italy, a co-belligerent at the end of the a 
definitely a minor power. Thus the four great powers Soviet 
European continent in 1939 had been reduced to one—thé 
Union. à , ar on ott 

The destruction of Germany and the impact of the W dowed UJ 
European countries left a weak western Europe oversha emet d 
the military power of the U.S.S.R. The Soviet Uni tempo 
as one of the two greatest world powers, although with encitutes 
weaknesses to overcome resulting from its enormous Fe conn 
and losses during the war. All Europe suffered from the rier se 
ills of dislocation and scarcity and from the artificial arpa 
rating eastern and western Europe as established by the ^ 
forces. (See EUROPE: History.) sag of bath 

World War II gave a great impetus to the awakening of mi 
ward and colonial peoples and the generation of a feci 
tionalism and some cohesion in such peoples. This was 
far east and in the middle east and even in Africa. `, 

It was U.S. industrial and military power that provi 
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ditional strength necessary to stem the high tide of initial Axis 
successes and finally to bring the war to a victorious conclusion, 
The direct military cost to the U.S. for the mobilization of more 
than 12,000,000 men and the supply of war matériel to its allies 
was approximately $350,000,000,000 between 1939 and 1946. It 
required three to five years for the United States to bring the vari- 
ous components of its power actually to bear against the Axis. It 
was U.S. industry which was called upon to equip and support not 
only U.S. forces but considerable portions of allied forces and 
earned the title of “the arsenal of democracy.” But all this re- 
quired time, since the total mobilization of a nation’s force is de- 
pendent on mobilization of its industry. 

During the struggle there was developed to a high degree of ef- 
ficiency a form of psychological warfare (g.v.), or the war of 
nerves. , Extensive use was made of propaganda in all its forms, 
both during the war and after cessation of hostilities. This war of 
words had an unhappy aftereffect, seriously complicating and re- 
tarding the negotiations concerning the terms for peace settle- 
ments. 

See also references under “World War II" in the Index. 

(G. C. Mr.; X.) 


Biptiocrarny.—The leading Allied powers published many volumes 
of official war histories, and. most of the major figures who survived 
2e their war memoirs. See the four “United States Series”: 

he United States Army in World War II; W. F. Craven and J. L. 
Cate (eds.), The Army Air Forces in World War II; S. E. Morison, 
History of United States Naval Operations in World War IT; Opera- 
tional, Narratives of the Marine Corps in World War II, See also J. R. 
M, Butler (ed.), History of the Second World War, “United Kingdom 
Series”; Gavin Long (ed.), Australia in the War of 1939-45; C. P. 
Stacey, The Canadian Army, 1939-45 and Six Years of War. (Some 
individual titles from these series are listed below.) 
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A.J. P. Taylor, The Origins of the Second World War (1961); J. W. 
Wheeler-Bennett, Munich: Prologue to Tragedy (1963) ; P. Alpert, The 
Twentieth Century Economic History of Europe (1951); F. A. Cave 
et al, The Origins and Consequences of World War II (1948) ; Winston 
Churchill, Step by Step, 1936-1939 (1939), The Gathering Storm 
(1948) ; H., Feis, Road to Pearl Harbor (1950) ; H. A. L. Fisher et al, 
The Background and Issues of the War (1940); G. Tanaka, Japan's 
Dream of World Empire: the Tanaka Memorial, ed. by C. Crow; 
J.C. Grew, Ten Years in Japan (1944) ; C. G. Haines and R. J. S. Hoff- 
man, The Origins and Background of the Second World War, 2nd ed. 
(1947) ; R. Heberle, From Democracy to Nazism (1945) ; W. L. Langer 
and S. E, Gleason, Challenge to Isolationism, 1937-1940 (1952); Li- 
brary of Congress, Legislative Reference Service, Events Leading up 
to World War II, House document no. 541, 78th congress, 2nd session 
1944); L. B. Namier, Diplomatic Prelude, 1938-1939 (1948); B. 
auch, Roosevelt: From Munich to Pearl Harbor (1950); F. D. 
Roosevelt, The Public Papers and Addresses of Franklin Delano 
Roosevelt, comp. by Samuel I. Rosenman, vol. viii (1938-50); W. L. 
Shirer, Berlin Diary (1941), The Rise and Fall of the Third Reich 
(1960) ; H. L. Stimson and McG. Bundy, On Active Service in Peace 
and War (1948); A. Wolfers, Britain and France Between Two Wars 
(1940) ; R. Wohlstetter, Pearl Harbor: Warning and Decision (1962). 


TL Tre War wv EUROPE, AFRICA AND THE NEAR EAST 

A. The German Campaign in Poland: J. Ciechanowski, Defeat in 
'clory (1947); Ministerstwo Spraw Zagranicznych, German Occu- 
ation of Poland (Polish White Book) (1942); Clare Hollingsworth, 
he Three Weeks’ War in Poland (1940) ; J. Karski, Soviet Occupation 
of Poland (1940), Story of a Secret State (1944); A. L. Strong, 7 Saw 
the New Poland (1946) ; U.S. War Department, General Staff, Digest 
and Lessons of Recent Military Operations: the German Campaigns in 
Poland, September 1 to October 5, 1939 (1942). 

B. The Russo-Finnish Winter War: W. P. Coates and Z. K. Coates, 
Soviet-Finnish Campaign, Military & Political, 1939-1940 (1942) ; 
H. B. Elliston, Finland Fights (1940); J. Langdon-Davies, Invasion 
in the Snow (1941) ; V. A, Firsoft, Ski Track on the Battlefield (1943) ; 
| e uorinen (ed. and trans.), Finland and World War IT, 1939-1944 
C. German Campaigns in Denmark and Norway: A. Fen, Nazis in 
Norway (1943) ; J. Goodell, They Sent Me to Iceland (1943); C. J: 
lambro, 7 Saw It Happen in Norway (1940); F. J. Harriman, Mis- 
sion to the North (1941); H. Koht, Norway, Neutral and Invaded 
(1941); H. K. Lehmkuhl, Hitler Attacks Norway (1943); T. Mykle- 
Ost, They Came as Friends (1943); P. Palmér, Denmark in Nazi 
hains (1942). 

D. The Western Front, First Phase: R. Aghion, Fighting French 
(1943) ; British Ministry of Information, Air Battle of Malta (1944); 
ied Forces, Report of the Supreme Commander of the Combined 
iefs of Staff on the Operations in Europe (1944) ; L. E. O. Charlton, 
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Royal Air Force, from September 1939 to September 1945, 5 vol. (1941— 
47); E. K. Chatterton, Epic of Dunkirk (1940); Winston Churchill, 
Blood, Sweat, and Tears (1941), Their Finest Hour (1949); P. L. G. 
Doorman, Military Operations in the Netherlands from 10th-17th May, 
1940 (1944) ; T. Draper, The Six Weeks' War: France, May 10-June 
25, 1940 (1944) ; Baron Strabolgi, The Campaign in the Low Countries 
(1940); U.S. Army Air Forces, Target: Germany (1943); E. N. van 
Kleffens, Juggernaut over Holland (1941) ; R. Thruelsen and E. Arnold, 
Mediterranean Sweep (1944) ; L. F. Ellis, The War in France and Flan- 
ders, 1939—1940 (1953) ; Basil Collier, The Defense of the United King- 
dom (1957) ; Peter Fleming, Operation Sea Lion (1957). 

E. The British African Campaigns: British Information Services, 
Battle of Egypt (1943) ; Winston Churchill, The Grand Alliance (1950), 
The Hinge of Fate (1950) ; A. Clifford, Conquest of North Africa, 1940— 
1943 (1943) ; A. B. Cunningham, The Landings in North Africa (1949) ; 
British Air Ministry, RAF Middle East (1945); British War Office, 
Destruction of an Army: the First Campaign in Libya (1942), The 
Abyssinian Campaigns (1942); Montgomery of Alamein, El Alamein 
to the River Sangro (1948); F. J. R. Rennell, British Administration 
of Occupied Territories in Africa During the Years 1941-1947 (1948) ; 
E. Rosenthal, The Fall of Italian East Africa (1942) ; W. B. K. Shaw, 
Long Range Desert Group (1945). 

F. The Near East Campaigns: E. J. Byng, The World of the Arabs 
(1944) ; T. H. Vail Motter, The Persian Corridor and Aid to Russia 
(1932) ; C. M. Tobin, Turkey: Key to the East (1944). 

G. The Balkan Campaigns (1940-41): British War Office, Cam- 
paign in Greece and Crete (1941) ; Sir Howard Kippenberger, Infantry 
Brigadier (1949); F. W. L. Kovacs, The Untamed Balkans (1941); 
F. H. Maclean, Eastern Approaches (1949) ; A. Papagos, The Battle of 
Greece, 1940-1941 (1949) ; H. Rowan-Robinson, Wavell in the Middle 
East (1942); C. T. Schmidt, “The Airborne Conquest of Crete,” Mili- 
tary Review, vol. xxvii, no. 12, pp. 14-23 (March 1949) ; T. Stephanides, 
Kos in Crete (1946); Sir Francis de Guingand, Operation Victory 
(1947). 

H. The German-Russian War: W. E. Allen, Russian Campaigns of 
1941-1943 (1944), Russian Campaigns of 1944-1945 (1946) ; E. Cald- 
well, All-Out on the Road to Smolensk (1942); W. B. Kerr, The Rus- 
sian Army: Its Men, Its Leaders, and Its Battles (1944) ; Officers of 
the Red Army and Soviet War Correspondents, Strategy and Tactics 
of the Soviet-German War (1942) ; B. A. Skomorovsky and E. G. Mor- 
ris, Siege of Leningrad (1944) ; U.S. Military Academy, Department of 
Military Art and Engineering, Operations on the Russian Front, 3 parts 
(1945) ; F. E, von Manstein, Lost Victories (1958) ; Alexander Werth, 
Russia at War, 1941-1945 (1964). 

I. The North African Campaign, Nov. 1942-May 1943: O. N. Brad- 
ley, A Soldiers Story (1951) ; M. W., Clark, Calculated Risk (1950); 
A. Clifford, Conquest of North Ajrica, 1940-1943 (1943); K. G. 
Crawford, Report on North Africa (1943); R. P. Gosset, Conspir- 
acy in Algiers, 1942-1943 (1945); J. MacVane, Journey into War 
(1943); H. P. Marshall, Over to Tunis: the Complete Story of 
the North African Campaign (1943); A. Moorehead, The End in 
Africa (1943); G. W. Price, Giraud and the African Scene (1944); 
E. Pyle, Brave Men (1944); H. Rowan-Robinson, From Tunisia to 
Normandy (1945). 

J. The Sicilian Campaign, May-Aug. 1943: Viscount Alexander of 
Tunis, The Conquest of Sicily from 10th July 1943, to 17th August, 
1943 (1948); T. Blore, Turning Poini—1943 (1945); M. W. Clark, 
Calculated Risk (1950); Sir Hugh Lloyd, Briefed to Attack: Malta’s 
Part in African Victory (1949) ; L. S. B. Shapiro, They Left the Back 
Door Open (1944) ; R. W. Tregaskis, Invasion Diary (1944). 

K. The Italian Campaign, Sept. 1943-May 1945: Allied Forces, Re- 
port of the Supreme Allied Commander, Mediterranean, to the Com- 
bined Chiefs of Staff on the Italian Campaign (1946); P. Badoglio, 
Italy in the Second World War (1948); Winston Churchill, Closing 
the Ring (1951) ; M. W. Clark, Calculated Risk (1950); G. Cox, The 
Road to Trieste (1947); C. G. Starr, From Salerno to the Alps, 
a History of the Fifth Army (1948); M. Swiecicki, Seven Rivers 
to Bologna (1946); U.S. War Department, General Staff, Salerno, 
American Operations (1944), From the Volturno to the Winter 
Line (1945). 

L. Balkan Operations (1942-44); Constantin Fotitch, The War We 
Lost: Yugoslavia’s Tragedy and the Failure of the West (1948) ; M. 
Padev, Marshal Tito (1945) ; M. Pezas, Price of Liberty (1945) ; D. 
Martin, Ally Betrayed (1946). 

M. Allied Reconquest of Western Europe: R. S. Allen, Lucky For- 
ward: the History of Patton's Third U.S. Army (1947) ; O. N. Brad- 
ley, A Soldiers Story (1951); L. H. Brereton, The Brereton Diaries 
(1946); Winston Churchill, The Hinge of Fate (1950); H. M. Cole, 
The Lorraine Campaign (1950) ; D. D. Eisenhower, Crusade in Europe 
(1948) ; G. A. Harrison, Cross-Channel Attack (1951); E. Holles, Un- 
conditional Surrender (1945); W. D. Leahy, I Was There (1950); 
A. Lee, The German Air Force (1946) ; T. Leigh-Mallory, Air Opera- 
tions by the Allied Expeditionary Air Force in Northwest Europe, from 
November 15th, 1943 to September 30th, 1944 (1947) ; G. C. Marshall, 
Biennial Report of the Chief of Staff of the United States Army, 
July 1, 1943, to June 30, 1945, to the Secretary of War (1945) ; W. Mil- 
lis, The Last Phase: the Allied Victory in Western Europe (1946); 
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Montgomery of Alamein, Memoirs (1958); A. Moorehead, Eclipse 
(1946) ; U.S. Strategic Bombing Survey, Summary Report—European 
War (1945); C. Wilmot, The Struggle for Europe (1952); Martin 
Blumenson, Duel for France, 1944 (1963) ; Cornelius Ryan, The Longest 
Day (1959), The Last Battle (1966) ; C. B. MacDonald, The Siegfried 
Line Campaign (1963) ; C. K. Webster and Noble Frankland, The Stra- 
tegic Air Offensive Against Germany, 1939-1945, 4 vol. (1961); John 
Toland, The Last 100 Days (1966). 


III. Tur Cutvese-Japanese War (1937-45) 

Chinese Ministry of Information, China Handbook (1944); Chiang 
Kai-shek, Collected Wartime Messages, 1937-1945, 2 vol. (1946); H. 
Forman, Report from Red China (1945); A. R. Hager, Wings for the 
Dragon (1945); Ho Yung-chi, The Big Circle (1948); S. C. Y. Pan, 
China Fights On (1945); P. S. R. Payne, China Awake (1947); L. K. 
Rosinger, China's Wartime Politics, 1937-1944 (1944); H. K. Tong 
(ed.), China After Seven Years of War (1945) ; U.S. State Department, 
United States Relations with China, 1944-1949 (1949); Lin Yu-t'ang, 
Vigil of a Nation (1945). 


IV. Tur War AT SEA " 

^. E. K. Chatterton and K. Edwards, Britain at War, 5 vol. (1942-47) ; 
Winston Churchill, The Grand Alliance (1950), Closing the Ring 
(1951); H. F. Cope and W. Karig, Battle Submerged; Submarine 
Fighters of World War II (1951) ; J. Creswell, Sea Warfare, 1939-1945: 
a Short History (1950); British Central Office of Information, The 
Battle of the Atlantic, the Official Account of the Fight Against the 
U-Boats, 1939-1945 (1946) ; S. W. Roskill, The Navy at War, 1939- 
1945 (1960) ; F. H. Hinsley, Hitler's Strategy (1951) ; W. Karig et al., 
Battle Report, 5 vol. (1944-1949) ; A. Martienssen, Hitler and His Ad- 
mirals (1949) ; S. E. Morison, History of United States Naval Opera- 
tions in World War II, vol. 1-5 (1947-49); F. Pratt, Fleet Against 
Japan (1946); R. de Raymond, The Struggle for the Mediterranean, 
1939-1945 (1951); T. Roscoe, United States Submarine Operations in 
World War II (1949) ; F. C. Sherman, Combat Command: the Ameri- 
can Aircraft Carriers in the Pacific War (1950) ; U.S. Office of Naval 
Operations, The Navy's Air War, ed. by A. R. Buchanan (1946) ; U.S. 
Office of Naval Operations, U.S, Navy at War, 1941-1945 (1946), U.S. 
Naval Aviation in the Pacific (1947); U.S. Strategic Bombing Survey, 
The Campaigns of the Pacific War (1946); Friedrich Ruge, Der 
Seekrieg, The German Navy's Story, 1939-1945 (1957); P. K. Kemp, 
Victory at Sea, 1939-1945 (1958). 
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R. E. Appleman et al, Okinawa: the Last Battle (1948); H. H. 
Arnold, Global Mission (1949); L. H. Brereton, The Brereton Diaries 
(1946); C. L. Chennault, The Way of a Fighter, ed. by Robert Hotz 
(1949) ; Winston Churchill, The Hinge of Fate (1950) ; W. D. Edmonds, 
They Fought with What They Had (1951); R. L. Eichelberger, Our 
Jungle Road to Tokyo (1950) ; E. M. Glover, In 70 Days: the Story 
of the Japanese Campaign in British Malaya, 2nd ed. (1949) ; British 
Air Ministry and Central Office of Information, Wings of the Phoenix: 
the Official Story of the Air War in Burma (1949); H. Handleman, 
Bridge to Victory: the Story of the Reconquest of the Aleutians (1943) ; 
J. R. Hersey, Hiroshima (1946) ; F. O. Hough, The Island War (1947) ; 
C. Howard and J. Whitley, One Damned Island After Another (1946) ; 
J. A. Iseley and P. A. Crowl, The U.S. Marines and Amphibious War 
(1951) ; F. Johnson (ed.), R.4.A.F. over Europe (1946) ; G. C. Kenney, 
General Kenney Reports: a Personal History of the Pacific War (1949) ; 
O. La Farge, Eagle in the Egg (1949) ; C. G. Lee, Douglas MacArthur 
(1951) ; P. C. Maltby, epo on the Air Operations During the Cam- 
paigns in Malaya and Netherland East Indies, from 8th December 1941 
to 12th March 1942 (1948); John R. McCrary and D. E. Scherman, 
First of the Many (1944) ; G. McMillan, The Old Breed —the First Ma- 
rine Division in World War II (1949) ; G. McMillan et al., Uncommon 
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the First Offensive (1949) ; Lord Mountbatten of Burma, Report to the 
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1943-1945 (1951) ; A. E, Percival, The War in Malaya (1949) ; F. Pratt; 
The Marines War (1948); E. Pyle, The Last Chapter (1946); C. P. 
Romulo, 7 Saw the Fall of the Philippines (1942), I Saw the Philippines 
Rise (1946) ; Robert Sherrod, History of Marine Corps Aviation in 
World War II (1952); J. W. Stilwell, The Stilwell Papers (1948); 
R. W. Tregaskis, Guadalcanal Diary (1943) ; W. F. Craven and T L. 
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plement (1946), Budget of the United States for the Fiscal Year Endin 
June 30, 1948 (1947); U.S. Treasury Department, Summary Repos 
(ong War finance) (1945); A. P. Youngman, The Federa] Reserye 
ystem in Wartime (1945). 


GENERAL REFERENCES 

J. F. C, Fuller, The Second World War, 1939-45: a Strategical ang 
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WORLD WAR II CONFERENCES, ALLIED, By the 
Allies, World War II was, in a sense, fought by conference, When 
it broke out in Sept. 1939, Great Britain and France revived the 
Supreme War council of World War I. The British prime min- 
ister and the French premier, as members of the council, met 16 
times before the French collapse in 1940. Though the United 
States was not an active belligerent until Dec. 1941, Anglo-US, 
conferences began much earlier. Secret talks between British and 
U.S. military and naval staffs were held in Washington, DC, 
Jan. 29-March 29, 1941, resulting in an agreed report (ABC), 
which stipulated, among other things, that if the United States 
found itself at war with both Germany and Japan, it would give 
first priority to the defeat of Germany. Pres. Franklin D. Roose- 
velt then met Prime Minister Winston S. Churchill at sea of 
Argentia, Nfd., Aug. 9-12, 1941. 

Further staff conversations were held. The president and prime | 
minister were able to exchange views about a possible Japanese 
attack on British or Dutch possessions in Asia and to perfect ar 
rangements for U.S. assistance in protecting supply vessels against 
German submarines, At the end of the conference, they issued 4 
declaration, subsequently known as the Atlantic Charter (CLAN 
which stated the “common principles . . . on which they base 
hopes for a better future for the world.” The charter called, 
in effect, for self-determination of nations, freer trade, freedom 0 
the seas, disarmament of aggressor nations, common action n 
cure higher living standards for the world and "After the i 
struction of the Nazi tyranny ... a peace which will afford to : 
nations the means of dwelling in safety within their owt 
aries, . . :” k ab 
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I. ARCADIA AND AFTER 

On the day after the Japanese attack at Pearl Harbor, Churchill 
proposed a fresh meeting with the president, and from Dec. 22, 
1941, to Jan. 14, 1942, he, Roosevelt. and their chief civil and 
military advisers conferred at Washington. The leading item on 
their agenda was combined strategy and, to the relief of the 
British, the first act of the conference was a re-endorsement of 
ABC-1, the “Europe-first” accord reached earlier. 

1. Arcadia.—It remained to determine how British and U.S. 
forces should be used. British planners envisioned the Allied 
position as a ring around the European Axis. It was their concept 
that this ring should be closed and tightened by operations on the 
Russian front, in Africa and perhaps in the Scandinavian region, 
while the enemy was worn down by air attack, blockade and the 
constant drain of fighting on the periphery of the European strong- 
hold. Eventually, either in emergency or as a coup de grace, forces 
were to be put ashore in France. 

Although U.S. planners already entertained some doubts about 
this concept, they were not yet prepared to challenge it. As a 
result, the conference (code-named Arcadia) produced highly 
tentative agreement upon build-up in the United Kingdom of an 
attack force ready to land in France if it became necessary or 
expedient to do so (Operation "Sledgehammer") and upon com- 
bined operations to secure all of north Africa for the Allies. 

The British had already drafted a plan (Operation "Gymnast") 
for landing forces in northwest Africa behind the German desert 
army. In conjunction with this attack, U.S. forces were to land 
at Casablanca, the combined operation to be known as “Super- 
Gymnast.” But the execution of all these arrangements depended 
on factors still uncertain, such as the developing situations on the 
Russian front and in Africa and the availability of troop and cargo 
shipping. 

Since events modified most of these military arrangements, a 
more lasting result of the Arcadia conference was the creation of 
machinery for future conduct of the war. It was agreed that the 
United States joint chiefs of staff and the British chiefs of staff 
committee should join together as a combined chiefs of staff. The 
result was that virtually all major military decisions were made 
by a staff representing both nations. The organization was one of 
the most extraordinary creations in the history of warfare. 

On the political side, the Arcadia conference brought forth the 
declaration of the United Nations. A carefully drawn document, 
it embodied the general war aims of the Allies and committed all 
signatories to making no separate peace or armistice. After a 
reaffirmation of the Atlantic Charter, it declared the purpose of 
the Allies "to defend life, liberty, independence, and religious 
freedom, and to preserve human rights and justice.” Ultimately, 
this declaration received the adherence of all states allied against 
the Axis powers, 

Though Arcadia indicated the solidarity of the great Allies, its 
practical decisions were reached in such an atmosphere of uncer- 
tainty that other meetings were necessary very soon after its ad- 
journment, As the United States chiefs of staff examined the 
Worsening position on the eastern front, in the Pacific, in Africa 
and in the Atlantic, they became convinced that the closing-ring 
strategy evolved by the British was inadequate and perhaps peril- 
ous. 

Super-Gymnast, proving impossible of execution in the spring 
of 1942, was temporarily abandoned. In its place the US. mili- 
tary chiefs hoped to put a massive build-up in the United King- 
dom (“Bolero”) and a landing in force on the European continent 
at the earliest possible date (“Roundup”). In mid-April 1942 
Harry Hopkins and Gen. George C. Marshall traveled to England 
to urge acceptance of this concept by the British government. 

hough they obtained agreement in principle, it was not long be- 
fore Churchill and the British chiefs of staff displayed belief that 
early execution of Roundup would be impractical if not impossible 
ma that U.S. troops ought to be fighting Germans somewhere else 

ring 1942. 

2. The Hyde Park and Washington Meetings (June 19-25, 
1942)._A new conference was necessary. The prime minister 
had already proposed to the president reviving Super-Gymnast, 
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and Roosevelt had indicated that, while hoping for Roundup, he 
was as eager as Churchill to see a fighting front opened speedily. 
In meetings at Hyde Park, N.V., and in Washington, the prime 
minister urged a north African operation with all his expertness, 
eloquence and charm. In the same period he had his first con- 
versations with the president about the research then in progress 
on nuclear weapons. But the main issue, Super-Gymnast v. 
Roundup, remained unsettled when Churchill returned to London. 

Not until July 18-25, when Hopkins, Marshall and Adm. Ernest 
J. King conferred with Churchill in England, was a provisional 
decision at last reached. The U.S. representatives sought with 
all their powers to obtain acceptance of the Roundup concept, 
but the British remained firm, and the president had instructed 
his delegates to yield, if necessary. Recent British reverses in 
Aírica had emphasized the peril if Germany achieved control of 
Suez and established a link with Japan. The U.S, therefore agreed 
that north African landings (renamed Operation “‘Torch”) should 
proceed in the autumn, 


II. CASABLANCA 


When the success of Torch appeared certain, a new conference 
became imperative. The president had hoped for a meeting of 
British, U.S. and Russian leaders, but Soviet Premier Joseph Stalin 
proved unable to leave his headquarters. It was only Roosevelt, 
Churchill and their staffs, therefore, who joined at the Anfa hotel 
near Casablanca, Mor., Jan. 12-23, 1943, for the conference code- 
named Symbol. 

Debate on military questions was trying, often tense and some- 
times acrimonious. It was an indication of the growing unity in 
the Anglo-U.S. alliance that issues were fought out rather than 
disguised. The major question, however, was one that, in any case, 
demanded a clear-cut answer: where were Anglo-U.S. troops to 
operate after triumph in Africa? General Marshall and other 
U.S. military leaders wished to concentrate on build-up for a land- 
ing in France; they opposed any further operations in the Medi- 
terranean, Churchill and the British chiefs of staff favoured 
strengthening units in Africa and employing them for an attack on 
Sicily or Sardinia and perhaps later for an invasion of Italy. They 
reasoned that a landing in France could not come before 1944, un- 
less Germany suddenly weakened, and that while forces for that 
operation were accumulating in the United Kingdom, offensives 
should be continued in the Mediterranean. Some officers on U.S. 
staffs concurred, and the president was sympathetic. As a result, 
the military conferees eventually accepted the British point of 
view. The combined chiefs of staff reported in favour of an 
invasion of Sicily, and the president and prime minister set the 
time for it as the favourable July moon. 

The conferees also discussed future operations in the Pacific. 
The initiative had passed into Allied hands, and two major lines 
of attack were agreed upon. Gen. Douglas MacArthur in the 
South Pacific was to move toward Rabaul in northern New Britain, 
which United States planners regarded as the key to the Japanese 
position. Another operation (“Anakim”), to recover Burma, was 
to be carried out by forces available on the Asian mainland. In 
co-ordinated attack, British forces were to advance from India 
while U.S. forces conducted an amphibious attack toward Rangoon, 
Though the directive to MacArthur was subsequently modified and 
Anakim never carried out, the combined chiefs also reached a 
tacit decision of great importance for the Pacific war. 

From Casablanca forward they accepted the principle that the 
Mediterranean and Pacific theatres should have roughly equal 
priority. Whatever was diverted from the build-up in England 
was divided 50-50. 

Though the work of the conference was primarily military, the 
president and prime minister also found time to resume discussions 
of nuclear bomb research, to consider the competing claims of 
French leaders in exile and, most important of all, to proclaim a 
demand for “unconditional surrender” by Germany, Italy and 
Japan. 

This announcement was made by Roosevelt at a final press con- 
ference. As an alternative to a statement of specific terms, as a 
reassurance to Russia and as a comfort to those in the United 
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States who had criticized earlier arrangements with the Vichy 
government of France, a demand for “unconditional surrender” 
had been under consideration for some time. The president had 
discussed it with the joint chiefs of staff at a meeting on Jan. 2 
1943, and the prime minister had taken up with the war cabinet 
the possibility of naming only Germany and Japan so as to en- 
courage overtures from Italy for a negotiated peace. Roosevelt's 
utterance nevertheless surprised Churchill, but he immediately 
endorsed it. Afterward, he and Roosevelt both restated the de- 
mand several times, always declaring that they had no intention 
of enslaving the German people but that they needed a free hand 
in dealing with the Axis leaders. 

Both the announcement and the policy came in for severe criti- 
cism after the war, when it was contended that opposition groups 
in Germany might have overthrown Hitler and negotiated an 
earlier peace if they had not been discouraged by fear of Allied 
vindictiveness. Churchill’s reply was that any statement of the 
terms then acceptable to Allied leaders and their peoples, such 
as the dismemberment of Germany, its complete demilitarization 
and reparations in kind and in forced labour, would have been 
more discouraging still. 


IIl. TRIDENT 


Though the range of Casablanca decisions had evidenced the 
meshing of British and U.S. staff work, the result had been to ex- 
pose issues rather than clearly to resolve them. In the spring of 
1943, the British became fearful that the U.S. might retract its 
approval of the Sicily landing or, at any rate, refuse to approve 
further operations in the Mediterranean after Sicily had been se- 
cured. The British also became alarmed at what seemed a steady 
drain of force toward the central and south Pacific theatres of 
operations. 

The joint chiefs of staff, at the same time, had suddenly been 
brought to realize how short was the supply of shipping. Mac- 
Arthur estimated, for example, that he would need more than 
seven fresh divisions and at least 30 new air groups to attempt 
the operations toward Rabaul that had been authorized at Casa- 
blanca; studies in Washington showed that available shipping 
could bring him, at most, two divisions and a few additional air- 
craft; the South Pacific program had, as a result, to be made much 
more modest in scale. Such recalculations in Washington, added 
to apprehensions in London and to the approach of the target date 
for Sicily, necessitated a new conference. The president, the 
prime minister and the combined chiefs of staff agreed upon a new 
meeting (code-named Trident) to be held in Washington, May 12- 
25, 1943. 

The most pressing question before the conferees was where to 
go after Sicily. Both Churchill and the British chiefs of staff were 
insistent that Italy should be the next point of attack. It was 
evident that no landing in France was likely before the spring of 
1944, and the British chiefs of staff argued that an Italian cam- 
paign, by holding down large enemy forces, would make that in- 
vasion easier. Churchill stressed the psychological effects of 
forcing Italy's surrender. Though Roosevelt saw merit in these 
arguments, he and his chiefs of staff were fearful that the diversion 
of shipping required to support an Italian campaign might make it 
impossible to carry out any effective operations in the Pacific and 
even prevent the landing in France in 1944. They would not 

accept the British proposition until the situation, especially with 
regard to shipping, was more clear. It was decided, therefore, 
that the combined chiefs of staff should make their decision later. 
May 1, 1944, was, at the same time, set as the date for the landing 
in France, and the size of the landing force was fixed at 29 divi- 
sions. According to U.S. planners, this figure ensured first priority 
in shipping for the build-up in the United Kingdom. 

Much time of the conference also went into discussion of Pacific 
strategy. The British had concluded that it would be wrong to 
carry out the attack on Burma that had been agreed upon at Casa- 
blanca. Although the United States chiefs of staff had also come 
to view the earlier scheme as unrealistic, they urged a more limited 
campaign, intended, in the end, to open a free supply route to 
China. In view of the curtailments in Pacific operations seem- 
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ingly necessitated by the shortage of shipping, the U.S. chiefs d 
staff were all the more eager to reinforce China and to establish 
secure air bases there. In the upshot, the combined chiefs the 
prime minister and the president agreed to a limited campai 
in Burma, conducted with forces already in the theatre, The Scale 
of this operation was to be so small that recapture of Rangoon 
was not expected before the end of 1944. But the decision itself 
may have had unforeseen consequences, for a by-product of it yas 
a gradual change in U.S. activity in China. Theretofore, the main 
effort had been to equip and train the army of Generalissimo 
Chiang Kai-shek; thereafter, the emphasis went to building yp 
U.S. bomber forces in China. 

It has been argued that if the former program had been con 
tinued, Chiang might have been better able to cope with Chinese 
Communist forces in the conflict of 1946-49. 


IV. QUADRANT 


Though barely three months elapsed before the next Anglo-U5. 
conference, the question of an Italian invasion had already bem 
resolved before Churchill, Roosevelt and their staffs gathered at 
Quebec for the Quadrant meeting (Aug. 11-24, 1943). The Sicil- 
ian campaign, launched in early July, had proved overwhelmingy 
successful. In the meantime, the shipping shortage had bem 
appreciably relieved, partly by the reopening of the Mediter- 
ranean, partly by successful intensification of antisubmarine meas- 
ures, Then, in late July, came the fall of Italy's Fascist premier, 
Benito Mussolini, These events brought a relaxation of U.S. fears 
and, before the beginning of August, a decision by the combined 
chiefs of staff in favour of an ambitious campaign in Italy. At 
Quadrant, all that remained was to discuss the supplementary át- 
tion that should be taken in response to secret peace overtures 
from Italy. 

A hot debate on strategy nevertheless occupied many of the ses- 
sions at Quebec. The issue was whether the cross-channel attack, 
renamed Operation “Overlord,” should be given “over-riding prior 
ity," as the U.S. chiefs of staff proposed. The U.S. position was 
that the invasion should take place on schedule even if the enemy 
had, in the meanwhile, concentrated forces to oppose it. 
British were willing to undertake it only if German fighter-plane 
strength had been reduced and if the enemy had no more than 
12 divisions on hand and 5 on call in the west; they held a vigor 
ous Italian campaign to be essential in order to draw off German 
strength. 

Though debate on these propositions involved no 
military questions, representatives of the opposed poini dte 
dug in their heels and grappled. Neither, however, won, an 
military protocol of the conference read: f 

As between operation OVERLORD and operations in the Met 


i : will 
ranean, where there is a shortage of resources, available resources 


"n " " RD 
distributed with the main object of insuring the success A Ant E the 


Operations in the Mediterranean Theater will be carried db decision 
forces allotted at TRIDENT except as these may be varied by 
of the Combined Chiefs of Staff. 


This agreement merely meant that the issue would be 
again. pe carted 
The conferees did agree that Overlord itself should T sched 
out with an assault force one-fourth larger than original ded 
uled. With little discussion or consideration, they Le e, mal 
that it should be supported by a landing in southern P 
by troops from the Mediterranean command. This decis 
to provoke much controversy later. rtin th 
Though the president and prime minister took some Pac wit 
debates on strategic issues, they also concerned themse dence bi 
questions of command and with postwar topics. To ei ropot 
undiminished interest in the far east, the prime minister T i 
creation of a new southeast Asia theatre under British c a Bri 
He also volunteered to cancel the earlier arrangement the Pë 
ish officer should lead the cross-channel attack. Since 


, o 
ponderance of forces would be U.S., he declared that iU 
BELT gl 


d no immediate 
ts of view 


debated 
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e In the interludes between conversations on suc d discuss 
jects, the prime minister and president supervis : 
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between the British foreign secretary, Anthony Eden, and the U.S. 
secretary of state, Cordell Hull, on a wide range of political topics, 
notably the principles to guide an organization that would suc- 
ceed the League of Nations. 


y, THE MOSCOW FOREIGN MINISTERS CONFERENCE 


Though the U.S.S.R. had been at war with Germany since 1941, 
Russian, British and U.S. leaders had had little opportunity for 
consultation, Eden visited Moscow in Dec. 1941. The Soviet 
foreign minister, Vyacheslav Molotov, traveled to London in May 
1942, mainly to conclude negotiations for a 20-year Anglo-Russian 
alliance, and then to Washington for a meeting with President 
Roosevelt. In Aug. 1942 Churchill went to Moscow for three 
days in order to explain to Stalin why he and Roosevelt had 
reached the disappointing decision to postpone opening a second 
front and why only meagre supplies were reaching Russia over the 
perilous northern route. It proved difficult, however, to arrange a 
conference à trois, and problems requiring mutual consultation 
became increasingly urgent. It was finally arranged, therefore, 
for the foreign ministers of the three Allies to confer in Moscow, 
Oct. 18-30, 1943. 

The conferees found themselves in agreement that Austria 
should, in effect, be restored to its pre-1938 status. On the treat- 
ment to be accorded Germany, they did not disagree, but they 
found no common formulas. As a result, it was decided to create 
a European advisory commission, which would sit in London and 
continue deliberations on this difficult problem. Finally, the con- 
ferees endorsed a four-power declaration which Hull had sub- 
mitted to Eden at Quebec and which the Chinese had subsequently 
accepted, calling for an international organization and for postwar 
collaboration among the great Allies—a document faintly reminis- 
cent of the Quadruple Alliance of 1814. 


VI. CAIRO AND TEHERAN 


1. Cairo.—In the late autumn of 1943, conferences among the 
principal Allied leaders finally took place. Churchill and Roosevelt 
met Chiang Kai-shek at Cairo, Nov. 23-27, for the Sextant con- 
ference, They then traveled to Teheran, the capital of Iran, for 
Eureka, a separate conference with Stalin. Afterward they spent 
five more days in Cairo (Dec. 2-7) for Anglo-U.S. staff talks. 

During the first Cairo talks, the far east dominated the conver- 
sation. Churchill had hoped that most of the meeting could be 
devoted to further consideration of Overlord v. the Mediterranean, 
so that the English-speaking Allies would be more of one mind 
When they met the Russians, but Roosevelt willed otherwise. 
Churchill did have an opportunity to argue against further weaken- 
ing of the Italian front, stressing recent indications of intensified 
German resistance. He was also able to urge the need of support- 
ing partisan movements in the Balkans which he said were holding 
down as many German divisions as the Anglo-U.S. forces already 
in combat. And he presented his own substitute for the U.S. 
formula of “over-riding priority” for Overlord: a division of re- 
Sources allocating six-tenths of all available for the invasion build- 
up, three-tenths for Italy and the remaining one-tenth for the 
eastern Mediterranean. But the issues which he raised were not 
threshed out. 

Instead, debate centred on plans proposed by Chiang and Roose- 
velt for new undertakings in Burma: an Anglo-U.S.-Chinese force 
to move from the north in concert with a British amphibious attack 
on the Andaman Islands (Operation “Buccaneer”). The U.S. and 
Chinese insisted upon these operations, even if they required a 
diversion of strength from Overlord. Churchill resolutely opposed 
the diversion of landing craft required by Buccaneer. The issue 
temained unresolved when the president and prime minister de- 
Parted for Teheran. 

k, While in Cairo, they had, moreover, reached one important po- 
litical agreement. They drew up a declaration of Allied aims in the 
ar east. Japan was to lose all Pacific islands which it had acquired 
after 1914 and was to be “expelled from all other territories which 
she has taken by violence and greed.” Manchuria, Formosa and 

€ Pescadores were to be restored to China, and Korea was, “in 
due course,” to become free and independent. Though these terms 
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appear to have been devised by the president and prime minister 
without much consultation of political advisers, the Cairo dec- 
laration, published Dec. 1, 1943, was one of the most explicit 
and far-reaching statements of Allied aims issued during World 
War II. 

2. Teheran.—At Teheran the disputes between the U.S. and 
the British were temporarily shelved. There was little discussion 
of the far eastern war, in which Russia was not yet engaged, Stalin 
did listen to a long summary by Roosevelt of Allied operations in 
the Pacific, and he renewed the promise, which he had first made 
during the Moscow foreign ministers meeting, of eventual action 
against Japan. In discussing the peace settlement, he acknowl- 
edged desire for a year-round port on the Pacific, and Roosevelt 
suggested internationalizing Dairen, Manchuria, for the purpose. 
Stalin indicated, too, that Russia might want south Sakhalin Island 
and the Kuril Islands from Japan. Otherwise, however, the three- 
power negotiations concentrated on the war against Germany and 
postwar settlements outside of Asia. 

There was much conversation about a second front. Stalin de- 
sired categorical assurances that the invasion of France would take 
place in 1944. The U.S. undertook to satisfy him. The British 
sought to do so as well, without yielding the reservations which 
they still hoped their allies would accept, and Stalin declared that 
the Red army would stage an offensive timed to coincide with 
Overlord, so that Germany could not transfer strength from east 
to west. On the plan for a co-ordinate landing in southern France 
(Operation “Anvil”), which Roosevelt described, the Soviet pre- 
mier not only stated his approval, but he suggested that it might 
be scheduled two months ahead of Overlord, so as to disrupt enemy 
defenses. He was more reserved in endorsing a project, advanced 
by Roosevelt and enthusiastically supported by Churchill, for 
small-scale operations at the head of the Adriatic. It was his view, 
as it was that of Hopkins and the U.S. military staffs, that no such 
actions should be taken if they reduced the force available for 
Overlord or the southern France landing. 

Though military questions still dominated, the Teheran confer- 
ence saw more discussion of political issues than had occurred in 
any previous meeting between Allied governmental heads, The 
Soviet leader restated the territorial objectives that had been dis- 
closed during the Anglo-Soviet alliance negotiations: the eastern 
frontiers provided in the Nazi-Soviet pact of 1939 and in the 
Russo-Finnish peace treaty of 1940. Stalin added that Russia 
would also wish the Baltic coast of East Prussia. Although the 
settlement for Germany was discussed at length, all three Allied 
leaders appeared as uncertain as their foreign ministers had been. 
Nor were their views any more precise on the topic of a postwar 
international organization. On Iran, which Allied forces were 
partly occupying, they were able to agree on a declaration (pub- 
lished Dec. 1, 1943), guaranteeing the postwar independence and 
territorial integrity of that state and promising postwar economic 
assistance, 

The only question upon which the conferees found themselves in 
sharp disagreement was the tortured issue of Poland. While the 
Soviet premier made no secret of Russia’s desire for portions of 
eastern Poland, he indicated possible approval of compensatory 
Polish annexations in eastern Germany, perhaps to the line of the 
Oder river. The president and prime minister were not averse to 
such an arrangement, although they had some reservations about 
Russian acquisition of purely Polish districts and Polish acquisi- 
tion of purely German districts. The real difference of opinion 
arose, not over Poland’s frontiers, but over its government, for 
Stalin expressed distaste for the Polish exile regime resident in 
London, and he left Roosevelt and Churchill with the accurate im- 
pression that the Polish question might cause difficulty later on. 
Even so, the meetings seemed to justify Stalin’s farewell state- 
ment: “Now it is assured that our peoples will act together jointly 
and in friendship both at the present time and after the end of 
the war.” 

3. Second Cairo Meeting.—The subsequent conference be- 
tween Churchill and Roosevelt at Cairo saw resumption of the 
Anglo-U.S. debate on strategy. As the president summarized the 
compromises agreed upon: “(a) Nothing should be done to hinder 
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OVERLORD. (b) Nothing should be done to hinder ANVIL. the major undertaking farther north. In the meanwhil 
(c) By hook or by crook we should scrape up sufficient landing been captured, and Allied troops in Italy had made i Rome taj 
craft to operate in the eastern Mediterranean if Turkey came into slow progress northward. Successes in the Pacific tai a 
the war.” Reluctantly, the U.S. agreed to abandon Buccaneer and lied forces within striking distance of the Philippine Te 
therefore the whole Burma campaign envisioned by Chiang. A of bases near the Japanese homeland. Coupled with lands and 
much smaller campaign was to be undertaken, with China to be sian advances in eastern Europe, these events pea ei: Ru- 
compensated by increased airlift of supplies over the Himalayas. eventual triumph certain. to make 
Toward the end of this second Cairo meeting, Roosevelt in- Military questions still occupied most of the confer 
formed Churchill that he had at last reached a decision on the Eisenhower's forces were in position either to X id 
command for Overlord. Gen. Dwight D. Eisenhower was to have drive into Germany across one point on the Rhine oni uu 
the job. Coupled with the decisions of the Washington, Quebec, more slowly in co-ordinated offensives along the coast 0 advance 
Cairo and Teheran conferences, the actual naming of an invasion of the Ruhr. The conferees discussed these alternati mi 
force commander indicated that the central Anglo-U.S.debate was nally approved Eisenhower's own compromise, which Ws 
ended and that Overlord would proceed as scheduled. a major attack in the north and a subsidiary attack brise. 
VIL SPECIAL CONFERENCES ON POSTWAR SUBJECTS 755» capra Hoskabent tbe fan easten war 
While the heads of the Allied governments brooded over meth- delen, The hinad Eon yore had been 
ods of bringing the war to an end, their technical experts laboured d i ARTEA rma, where uer 
pected successes by the Allies had made it possible to plan a land 
over problems of the postwar world. and amphibious assault on Rangoon. It i ty * 
1, UNRRA.—After complex negotiations that began in London whether Chiang, beset by internal plana eodd id 
in 1940, an agreement was finally worked out for a United Nations useful action in that theatre, and, during th ia d 
Bee uim admission (442 UNRRAN NAILE ükasht offa dipatch, atrongly urging Chiang ek 
document was signed at the White House in Nov. 1943, and the under U.S. command. “Tt has eel PRAEC bab S ders 
council of the new agency assembled immediately at Atlantic City, were fraught with litical ‘conse ct f é anal Eb 
EE Und Quas represented bp: DEAA E a "advancing on Evo Fonts, failed to reach Berlin eheu Hus 
Francis B. Sayre. Subsequently, former New York Gov. Herbert sians and Chiang, b; A ctin R ai z Tn be 
H. Lehman became UNRRA s first director general, portunity to M ies n ^ d "epa = : urging n 
2. FAO.—A conference of Allied and neutral delegates at Hot — China's HERR But th ny te "em due lo fot Nationalist 
Springs, Va., May 18-June 3, 1943, had meanwhile produced an tions at Quebec ese eventualities did not enter into delibere 
interim commission that was, by the summer of 1944, to have de- Some other milita i " i j | 
d ^ E g t, t0 ry issues, however, were considered with a 
xe United Nations Food and Agriculture organization (q.v.; eye to Cetemm cavet It was agreed that a i T. 
In i ing craft might eft with the Allied middle east command tor 
cce iet ere vg depuis. pudica a landing on the Istrian peninsula, so that Anglo-US. troops 
Washington -in Sept: 194syc&nd! culminating at come à could occupy Vienna and perhaps Hungary before Russian fores 
N.H,, in July 1 Rad COEM Char wae í l , arrived. For much the same reason, it was also agreed that Brit 
tarind ie OM ms rmn rg rnt mite Mone- ish units should be landed by parachute in Greece, And the Brit 
4. ILO and ICAO.—An internati the U.S. plan for defeating Japan, because, as Cue e 
held in Philadelphia in 1944, qim c the apei oko rate (osea wahr ei 
ration" looking toward a larger role for the International Labour WO deir d while Britain had failed to help aganti e 
organization (g.v.) after the war. Later in the same year a con- wo largely nonmilitary questions were also dealt wig 
ference in Chicago establish : 2 ug conference. It was agreed that lend-lease aid to Britain 
ce in cag ed the International Civil Aviation cont: fter th 3 i se of the 
organization. (See Aviat, Cavs.) fee tere ae pag JU 
. UN.— The formation of an internati izati : © help in rebut 
persede the League of Nations was fags, 26 a ae ee prine ministe Lu us 
experts of the Allied nations. In the United States, numerous state Mh Germany: One, cee ae ks Russi 
department and interdepartmental committees studied the intri- occu advisory commission, provided for British, U.S. amiy 
cate problems of organization, membership, voting procedure and occupation zones, the Russian to reach 200 mi. W s y an 
sanctions, upon which the heads of governments had found thei: British to include northwestern Germany and the U.S. d io 
views clouded and imprecise. At Dumbarton Oaks, Washin, at south of the Saarand the Lower Palatinate. A second s 
D.C., Aug. 21-Oct. 7, 1944, U.S., British, Russian T mnm a "programme for eliminating the war-making industries 1 
experts finally gathered to draw upa charter for the U ited EM An eee ys looking forward to convert charac 
nitéd Nations into a country primarily agricultural and pastoral in its 


(UN) organization (g.v.). As a result of i 

i ..). careful preparation and ter,” 

iI o a the experts were able to reach agreement on all Known as the Morgenthau plan, this document had enel 
from conferences between U.S. Secretary of the Treasury He 


One was whether a permanent membe i i i e 
ember of the Security council Morgenthau, Jr., Secretary of War Henry L. Stimson and 2 


should be abl i in which i 

Lus M eH = * ud de dens n »* A - med it was a party. Signed with some reluctance by Churchill, it was subsequent 

dividual membership. These two den. dete misce di e kr Mr pU 

Roosevelt, Churchill and Stalin in their confer: (i Sir M 

$ : t ence at Yalta. At The second y nich mill 

ir bec Macer ue 25-June 26, 1945, the char- sues crecen t^ a quince qu went t0 a 
aks and Yalta proved, with rela- cow, it was primarily to Elsie postwar problems. The Sr 


tively few changes, to be acceptable to all thi ited Nations. ventual massive 3” 
y e Unit i i i i: ive i 
^ premier did outline his plans for eve 1 ive „ordini tiot 


VIII. THE SECOND QUEBEC CONFERENCE the Japanese war, and he and Churchill discussed the c je nal 
of British and Russian operations in the Balkans. ut um d 

business was the still unsettled issue of Poland's fron a 

future government, and their most important transactio emn BH 

provisional agreement on division of influence in SoU", 

rope: Russia’s interest to be considered paramount ipe 

and Bulgaria, Britain's to be paramount in Greece and 


divide influence in Yugoslavia and Hungary. 


After the Cairo and Teheran conferences, i 
prime minister did not meet again until they oce ii 
Quebec in Sept. 1944, for Octagon. By that time, Overlord had 
been launched, and the Allied invaders had met unbroken successes. 
Despite British efforts to cancel the operation, Anvil (renamed 
Dragoon) had also been brought off, apparently to the benefit of 
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WORLD WAR II CONFERENCES 


When Churchill and Roosevelt met again at Malta early in 1945, 
just prior to their conference with Stalin at Yalta, they dealt sum- 
marily with military problems. : It was agreed that three divisions 
from Italy should reinforce the Allied armies in northern Europe, 
thus making possible a sustained drive across the Rhine but pre- 
duding any ambitious campaign in southeastern Europe. It was 
also agreed that in Asia, U.S. forces should aid China while British 
troops undertook the reconquest of Malaya and Singapore. This 
latter decision, by implication, assigned Britain chief responsibility 
for the future of southeast Asia, but it was treated as a military 
problem. When the president and prime minister then met with 
Stalin, at Yalta, political issues occupied nearly all their time. 


IX. YALTA 


The Yalta conference, also known as the Crimea or Argonaut 
conference, was held Feb. 4 through Feb. 11, 1945, in the Crimea, 
near Yalta on the Black sea coast. Though the Allies were in sight 
of victory, a number of military questions needed discussion. The 
Russians, about to launch their final offensive against Germany, 
requested concerted Anglo-U.S. advances in Italy and on the west- 
ern front, so that Germany could not transfer forces to the east. 
It was agreed that the supreme Allied commander in the west, 
Gen. Dwight D. Eisenhower, *should communicate with Soviet 
authorities in order to achieve closer co-ordination of effort. With 
regard to Asia, Stalin confirmed his promise to declare war on 
Japan after the defeat of Germany, but he deferred consideration 
of specific projects for co-operation with the U.S. and Britain. 

1. Germany.—Because of the imminence of victory, postwar 
issues occupied a large part of the conference agenda. Most press- 
ing was the question of a policy for Germany. It had already 
been agreed that the defeated state should be divided into occu- 
pation zones—the Russian to run 200 mi. W. of Berlin; the British 
to include the northwest; and the U.S, the remainder, south of 
the Saar and the Palatinate. These arrangements were confirmed 
at Yalta and, in addition, a portion of the U.S. zone was set aside 
to be occupied by France. There remained the question of com- 
mon occupation policies. The president and prime minister had 
already drawn back from the “Morgenthau plan,” the program 
for pastoralization of Germany which they had initialed at Quebec 
in Sept. 1944; but no clear substitute had been developed by 
them, and the Soviet marshal had none to suggest. All the con- 
ferees could do, therefore, was to accept the principle that the 
Allies had no duty except to provide the Germans with a minimum 
level of subsistence and to include in their final agreement the 
general declaration: “We are determined to . . . eliminate or con- 
trol all German industry that could be used for military produc- 
tion.” They also agreed in general terms that major war criminals 
should be tried, and on this authority their foreign ministers 
and a special conference of jurists subsequently devised the inter- 
national military tribunal that sat at Nürnberg. The conference 
also agreed to set up a commission in Moscow to determine what 
Teparations Germany should make to the Allies. 

2. Other Defeated and Liberated States.—The conference 
also had to deal with problems in the Balkan area. As a result of 
Prior agreements, Allied control commissions were in being or in 
formation for all defeated or liberated countries. In Rumania 
and Bulgaria, however, British and U.S, commissioners complained 
that Soviet chairmen ignored them and that Communist regimes 
Were rapidly being installed. When Stalin discounted these re- 
Ports, the president and prime minister were not in a position to 
dispute with him. They did, however, secure his acceptance of a 

eclaration on Liberated Europe, which reaffirmed “the right of 
all Peoples to choose the form of government under which they will 

ive” and called for “interim governmental authorities broadly 
Tepresentative of all democratic elements in the population and 
++. the earliest possible establishment through free elections of 
80vernments responsive to the will of the people." The conference 
agreed that action should be taken by Britain, the United States 
and Russia in conference, not unilaterally. The conference also 
Tecommended that a new government be formed in Yugoslavia on 

€ basis of an agreement between Marshal Tito and Ivan 
Subasitch, 
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3. Poland.—One problem that could neither be postponed nor 
disguised was that of Poland. Throughout the war, the British 
and U.S. governments had maintained relations with a Polish gov- 
ernment in exile, resident in London. Despite strong urgings to the 
contrary from his allies, Stalin had broken with this government 
and recognized instead a Polish committee of national liberation, 
which claimed Lublin as its seat. Since the western Allies would 
not abandon the London government and the U.S.S.R. would not 
abandon the Lublin committee, they could only agree that the two 
groups of Poles should confer and try to concert some provisional 
regime. The Lublin committee was to be, as Stalin later put it, 
“the nucleus—that is to say, the principal part—of a new reor- 
ganized Government of National Unity," but, as seeming assur- 
ance that the committee would not simply take over the Polish 
state, the conferees also pledged “free and unfettered elections 
as soon as possible on the basis of universal suffrage and secret 
ballot. In these elections all democratic and anti-Nazi parties 
shall have the right to take part and to put forward candidates.” 
The question of Poland’s future frontiers was also discussed, but 
decision was postponed. 

4. The United Nations Charter.—In addition to immediate 
military and political problems, the conferees discussed the United 
Nations organization charter that had recently been drafted at 
Dumbarton Oaks. A compromise formula to govern voting in 
the Security council (subsequently ch. v, art. 27, of the charter) 
was found acceptable by the conferees, and the Russians withdrew 
their claim that all 16 Soviet republics should have membership 
in the general assembly. The president and prime minister con- 
sented in return to support the candidacy of two, the Ukraine and 
Belorussia, in addition to that of the U.S.S.R. itself. 

5. The Far East.—During the conference, agreements were also 
reached about eastern Asia. A secret protocol stipulated that in 
return for Russia’s entering the war against Japan within “two or 
three months” after the surrender of Germany, the independence 
of Outer Mongolia should be recognized and Russia should regain 
what had been lost through the Russo-Japanese War of 1904-05: 
southern Sakhalin and adjacent islands, the lease of Port Arthur 
as a naval base, the right to use an internationalized port at Dairen 
and a share in control over the Chinese Eastern and South Man- 
churia railroads. In Dairen and in the joint Russo-Chinese corpo- 
ration that was to manage the railroads, the “preeminent interests 
of the Soviet Union" were to be “safeguarded.” In addition, the 
Kuril Islands were to be ceded to Russia by Japan, and Russia was 
to sign a pact of friendship and alliance with China, Somewhat 
ambiguously, it was provided that the agreement should require 
the concurrence of Generalissimo Chiang Kai-shek of China but 
that the terms would be “unquestionably fulfilled.” 

The conference protocols, most of which were kept secret for 
military reasons, were finally published in 1946. Almost at once, 
they drew criticism in the United States from friends of National- 
ist China, Poland and Germany. This criticism swelled as charges 
were added that the president had been ill and hence incompetent 
at the time of the conference, that he had been influenced by 
alleged pro-Soviet groups in the department of state, and that 
the far eastern protocol had been indirectly responsible for the 
Communist triumph in China in 1949. Though testimony by par- 
ticipants and investigations by historians showed these charges 
to be largely unfounded, Yalta remained a lively partisan symbol. 
The Republican party platform in 1952 called for repudiation of 
“all commitments contained in secret understandings such as those 
of Yalta which aid Communist enslavements.” President Eisen- 
hower proposed in 1953 a congressional resolution against any “jn- 
terpretations or applications” of such agreements, “which have 
been perverted to bring about the subjugation of free peoples, 
but partisans on both sides of the senate blocked action. In 1954 
the state department published all minutes and records of the 
conference, and the public debate gradually ebbed. 


X. POTSDAM 


The last conference of World War II, appropriately code-named 
Terminal, was held at Potsdam, outside Berlin, July 17-Aug. 2, 
1945. Roosevelt had died in April, and his seat was occupied by 
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the new president, Harry S. Truman. Though Churchill attended 
the initial sessions, a British general election resulted in overthrow 
of the Conservative party, and his place was taken by Clement 
Attlee as the new prime minister. Of the wartime leaders, Stalin 
was the only one to sign the Potsdam protocols. 

The war with Germany had ended in May, but the war in Asia 
went on, There was some discussion, therefore, of the operations 
to be conducted against Japan. The combined chiefs of staff de- 
bated the U.S. plan for invading Honshu and attendant preliminary 
operations. Since Russia had promised to enter the war shortly, 
there were also meetings between the combined chiefs and the Rus- 
sian chiefs of staff. Most important among the military exchanges, 
however, was a brief after-dinner conversation in which Truman 
disclosed to Stalin that the United States had successfully tested an 
atomic bomb and was shortly to employ it against Japan. 

Most of the questions before the three government heads con- 

ed either the procedure or the substance of the peace settle- 
ment. At'U.S. instance, it was agreed to create a council of foreign 
ministers, in which the United States, Britain, Russia, France and 
ulti ly China would have seats. It was hoped that this high- 
level committee could draft peace treaties for Germany and other 
defeated Axis states, and many of the questions that proved too 
intricate or.too difficult for the Potsdam conferees were left for 
debate within, this council. 

Stalin, Truman and Attlee were able to reach provisional agree- 
ment among themselves on some comparatively minor issues. 
Without acrimonious debate it was agreed that Russia should have 
one-third of the German navy and the German merchant marine. 
The reparations problem was partly solved by a compromise which 
gave Russia the right to exact its quota from its zone of occupation 
and from Bulgaria, Finland, Hungary, Rumania and eastern Aus- 
tria. Russia was also to receive a percentage from the western 
occupation zones, but the total figures for all were to be determined 
ata later date. Finally, agreement was reached on the trial of 
Axis war criminals. 

A United Nations commission to investigate war crimes had 
been in existence since the autumn of 1943, and a conference of 
jurists, held in London concurrently with the Potsdam sessions, 
created an international military tribunal to conduct the trials. 
The only difference among the Potsdam conferees was whether a 
list of those to be tried should be published, and accord was reached 
on printing the list a month later. 

On a number of other questions, disagreements could not be 
reconciled, but the issues were deferred. Stalin's desire for a 
treaty with Turkey which would return to Russia the districts of 
Kars and Ardahan was displeasing to the British and U.S. So was 
the Soviet indication of a wish to serve as UN trustee for one or 
more of the former Italian colonies in north Africa. But both 
matters were left for debate in the council of foreign ministers. 
Russian proposals for united action to unseat Gen. Francisco 
Franco in Spain and for four-power discussions of the situation in 
Syria and Lebanon were tabled. The president and the prime 
minister feared precipitating a new war in the Iberian peninsula, 
and the British insisted that affairs in the Levant concerned only 
Britain and France. 

On some issues, profound disagreement among the great Allies 
was impossible to disguise. One of these was the situation in the 
Balkan areas occupied by Russian forces, for both the U.S. and 
the British felt obliged to protest the treatment being accorded 
their representatives and observers in those states and to complain 
of Russia's lone-handed management of affairs there. Another was 
the extension of Poland's western boundaries, which the British 
and U.S. conferees at Potsdam found as a fait accompli. The line 
of the Oder, which had been approved at Teheran, had been taken 

by the Poles, but so had the land lying between the Oder and the 
western Neisse. Truman, Churchill and Attlee all protested against 
Poland's having been given a large occupation zone without their 
sanction. Stalin simply replied that there were no Germans re- 
maining in the area, and Poles had moved in. The matter occupied 
much hot debate, but, in the end, the conferees could do nothing 
but approve Polish administration of the zone, pending a peace 
treaty for Germany. 


WORM 


The protocols of the conference suggested continued lir 
among the great Allies. The memoirs of Churchill, Tug 
others who attended indicate that there was great hope for and 
tinued collaboration. The president did write to his Ri 
sister, ^ “You never saw such pig-headed people as are the Rus and 
I hope I never have to hold another conference with then 
of course, I will!" (Harry S. Truman, Memoirs, New York: 6 
Time Inc. 1955.) But he toasted the hope of a future meeting X 
Washington, to which Stalin responded, “God willing.” That m 
ference never took place. 
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WORM, popularly almost any kind of elongated, apparently 
limbless creature, from a lizard, such as the blindworm, to the 
grub of an insect or an earthworm. The Latin term for woms, 
vermes, was employed as a taxonomic unit to include practically 
all invertebrates by Linnaeus in his system of classification of ani- 
mals, The term, in a somewhat restricted sense, continued tobe 
applied off and on during much of the 19th century to a hetero 
neous assemblage of wormlike invertebrates. ‘The concept ofa 
phylum Vermes has been abandoned by zoologists as an imposs! í 
ity because the animals termed worms belong to many o 
groups and have widely varied origins, body plans, and life hs- 
tories. P 

Worms in the zoological sense include the following = 
groups: flatworms (¢.v.), elongated flattened animals of DE 
struction and soft consistency; roundworms (q.v), slender 
gated worms of cylindrical form with tapering ends and clo 
in a smooth tough cuticle; nemertine worms (see Rieson Wo i 
marine worms common along ocean shores, often of M um 
length and notable for a long protrusile proboscis; spiny” dd 
worms (see ACANTHOCEPHALA), intestinal parasites with an To 
sible spiny head; gordian worms (see NEMATOMORPHA), VETY ii 
slender worms found in wet places and popularly called es yd 
worms from a myth that they originate from horsehairs M 
in water; and segmented worms (see ANNELIDA) Wi 
jointed bodies including earthworms (g.v.), leeches (q.v. 
Variety of marine and freshwater types. Other minor UR i 
less typical worm shape but allied to the above groUD. sium" 
Rotifera, Gastrotricha, Kinorhyncha, Echiurida, Pi riapulida, 
culida, and Phoronida (gq.v.). gast 

Many of the groups of worms are wholly or partly secured 
during all or part'of their life cycles and have therefor c 
a large measure of attention from zoologists and phys di 
the groups of the flukes, tapeworms, and roundworms are md 
many important parasites of man, some of which, aS a (sel 
the hookworm (a roundworm) and the oriental blood ful ti 
tostoma), constitute health problems of vast propor? 
characteristic of parasitic worms that they have COMP stud 
cycles involving a succession of larval stages 1n hos d 
from those that harbour the adult worm. See P. 
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WORMS—WORSLEY 


Metazoan Agents of Disease; see also references under “Worm” 
jn the Index. (L. H. H.) 

WORMS, a city of West Germany in the Land (state) of 
Rhineland-Palatinate, Federal Republic of Germany, lies on the 
left bank of the Rhine, 11 mi. (18 km.) NW of Mannheim. Pop. 
(1961) 62,392. It is the centre of a vine-growing country and 
has a flourishing wine trade. Manufactures include leather, ma- 
chinery, cloth, chemicals, paints, ceramics, and electrical appli- 
ances. There is a good river harbour and a considerable water- 
borne trade is carried on. 

History.—Strategically situated at a junction of transcontinen- 
tal routes, Worms was settled about 3000 B.c. In Roman times, 
before the Christian era, it became Borbetomagus, the tribal cen- 
tre of the Mediomatrici, and at the time of Julius Caesar it was 
known as Civitas Vangionum, the capital of the Vangiones. Hav- 
ing developed under Augustus as an important frontier post on the 
Rhine, Worms maintained its importance into medieval times, first 
as a district capital and later as a cathedral town. In A.D. 413 it 
became the capital of the Burgundians, who, after disputes with 
the Romans, rose in revolt in 435 against the Roman governor and 
general Aetius. The destruction of Worms (in 436) and the 
Burgundian kingdom by the Huns (called in by Aetius) was the 
subject of heroic legends in the Nibelungenlied (q.v.). After the 
Burgundian migrations to the Rhóne Valley, the Huns used Worms 
as a base of operations against the Romans, which resulted in the 
defeat of the Huns in 451 by Aetius. Worms then became the cen- 
tre of the new Alamann dominion, but about A.D. 500 the Alamanni 
were driven south by the Franks. From that time the city grew 
in importance, first under the Merovingians, then under the Caro- 
lingian and Salian dynasties. 

Worms became an episcopal see about 600, and there was a royal 
palace from the 8th century in which the Frankish kings, especially 
Charlemagne, occasionally resided. Under the German kings the 
power of the bishops of Worms gradually increased. Otto I 
granted extensive lands to the bishop, and in 979 Bishop Hildbold 
acquired comital rights in the city. Burchard I (bishop, 1000- 
25) destroyed the castle of the Franconian house at Worms, built 
the cathedral, and laid the foundations of the subsequent terri- 
torial power of the see. There were frequent struggles between 
the bishops and the citizens, who espoused the cause of the em- 
perors against the church and were rewarded by privileges that 
fostered trade. The city retained its freedom until 1801, in spite 
of the bishops, who ruled a small territory south of the city, on 
both sides of the Rhine, and resided at Landenburg near Mann- 
heim until 1622. 

The city of Worms was frequently visited by the imperial court. 
The Concordat of Worms closed the investiture controversy in 
1122. The “perpetual peace” (ewiger Landfriede) was proclaimed 
by the emperor Maximilian I at the Diet of 1495, and Luther ap- 
peared before the famous Diet of 1521 to defend his doctrines 
in the presence of Charles V. Four years later Worms formally 
embraced Protestantism, and religious conferences were held there 
in 1540 and 1557. It suffered severely during the Thirty Years’ 
War, and the French under Mélac burned most of the city in 1689. 

hus the population, which in its prosperous days is said to have 
exceeded 50,000, had declined in 1815 to 6,250. By the Treaty of 
orms in 1743 an offensive alliance was formed between Great 
titain, Austria, and Sardinia. The city was annexed to France at 
the peace of Lunéville in 1801, together with the bishop's terri- 
tories on the left bank of the Rhine. The remaining episcopal 
dominions were secularized in 1803 and given to Hesse-Darmstadt, 
which acquired the whole by the Congress of Vienna in 1815. In 
the 19th century a new and vigorous city grew up around flourish- 
ing industries. The city was severely damaged in World War II 
ut has been rebuilt. (G. It.) 

Architecture.—Some parts of the ancient walls and towers still 
remain. The Cathedral of SS. Peter and Paul ranks with those 
9f Speyer and Mainz among the noblest Romanesque churches of 

e Rhine. This basilica, built of red sandstone, with a choir at 
€ach end, has an imposing exterior. Only the ground plan and 
the lower part of the western towers belong to the original build- 
ing consecrated in 1018; the remainder was mostly completed in 
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1181, but the west choir and the vaulting were built in the 13th 
century, the elaborate south portal was added in the 14th century, 
and the central dome has been rebuilt. The Church of Our Lady 
(Liebfrauenkirche) is a Gothic edifice outside the town, completed 
in 1467. The principal Protestant place of worship is Trinity 
Church, built in 1726. Second in interest to the cathedral is the 
Church of St. Paul (1002), also in the Romanesque style. The 
Church of St. Andrew (1016) is now the municipal museum. 

The old synagogue, an unassuming building erected in the 11th 
century and restored in the 13th, has been completely modernized. 
The Jewish community of Worms claims to be the oldest in Ger- 
many and to have existed since the earliest Christian era, though 
the earliest authentic mention of it occurred in 588. The old 
Bischofshof, site of the famous Diet of Worms (1521), has been 
replaced. The Luginsland is an old watchtower of the 13th cen- 
tury. The Lutherplatz contains a group of statuary commemorat- 
ing the Protestant reformers and their forerunners. 

See also references under “Worms” in the Index. (X.) 

WORSAAE, JENS JACOB ASMUSSEN (1821-1885), 
Danish archaeologist, is given major credit for founding the sci- 
ence of prehistoric archaeology. Bornin Vejle, on March 14, 1821, 
he was interested in excavation from his school days. When very 
young he argued with senior researchers who went to old written 
sources for the explanation of archaeological finds instead of look- 
ing at the finds themselves. In 1843 the publication of his Dan- 
marks Oldtid (Eng. trans., Primaeval Antiquities of England and 
Denmark; 1849) aroused great interest. After several years’ re- 
search abroad, Worsaae was in 1847 appointed inspector of Danish 
prehistoric and historic monuments and in 1855 became in addi- 
tion a lecturer at the University of Copenhagen. In 1865 he suc- 
ceeded C. J. Thomsen as director of the Museum of Northern 
Antiquities, later the National Museum, in Copenhagen. Among 
Worsaae’s greatest discoveries (1850) were Denmark’s Early 
Stone Age kitchen middens, which consisted chiefly of accumula- 
tions of shells (see SHELL Mouwps). In controversy with the 
zoologist Japetus Steenstrup, he maintained that these were older 
than the large, stone Neolithic tombs already well known. By 
demonstrating the validity of his claims, he provided the first au- 
thoritative recognition of the Old Stone Age (Paleolithic), Wor- 
saae was distinguished as the first of the full-time professionals in 
archaeology. He died at Copenhagen on Aug. 15, 1885. 

See G. Bibby, The Testimony of the Spade (1956). (T. Mw.) 

WORSHIP (i.c, "worth-ship"), honour, dignity, reverence, 
respect. In religion the word is used in a special sense of the 
service, reverence, and honour paid, by means of devotional words 
or acts, to God, to the gods, or to hallowed persons and hallowed 
objects. The Roman Catholic Church distinguishes three kinds of 
worship: (1) latria, the worship due to God alone; (2) hyperdulia, 
the special veneration due to the Virgin Mary; and (3) dulia, that 
due to the saints. See also RELIGION (ARTICLES ON) and refer- 
ences under “Worship” in the Index. 

WORSLEY, an urban district in the Farnworth parliamentary 
division of Lancashire, Eng., 7 mi. W of Manchester. Area 11.3 
sq.mi. (29 sq.km.). Pop. (1961) 40,393. The district is divided 
into a residential area in the south, where there are many parks and 
open spaces, and an industrial area in the north, The arterial road 
from Manchester to Liverpool passes through Worsley and there 
are two main railway stations and a freight yard. Two Roman 
roads passed through the district which remained agricultural until 
the coal mines were developed in the 18th century by the 3rd duke 
of Bridgwater, who also built the Bridgwater Canal which ran un- 
derground. Worsley has many beautiful old houses among which 
are Wardley Hall, originally built in about 1290 but rebuilt in 
1550-51, now the residence of the bishop of Salford; Worsley Old 
Hall, an Elizabethan mansion now the regional office of the Na- 
tional Coal Board; Kempnough Hall, a half-timbered house dating 
from the 14th century; the originally moated Elizabethan Peel 
Hall, now a tuberculosis sanatorium; and Kenyon Peel Hall, also a 
fine Elizabethan house. 

The district’s chief industries are coal mining, cotton spinning 
and weaving, clothing manufacture, and engineering works produc- 
ing sheet metal, stainless steel, etc. 


810 


WORTH, CHARLES FREDERICK (1825-1895), the 
famous dressmaker who was mainly responsible for developing the 
Paris dressmaking business into a flourishing national industry, 
was born at Bourne, Lincolnshire, Eng., on Oct. 13, 1825. After 
serving an apprenticeship in London, he went to Paris in 1846 and 
found employment with one of the fashionable fabric shops. In 
1858 he set up his own dressmaking business on the Rue de la Paix. 
Through the patronage of Princess Metternich and Empress Eugé- 
nie, Worth's reputation became worldwide. After the Franco- 
German War he was assisted by his sons, Jean and Gaston, until 
his death in Paris on March 10, 1895. The house continued both 
in Paris and London until 1954, when it merged with Paquin 
(Worth-Paquin closed in Paris in 1956). (P. W. HE.) 

WORTHING, a municipal and parliamentary borough, and 
seaside and residential resort in West Sussex, Eng., 11 mi. W of 
Brighton by road. Pop. (1961) 80,329. Area, 12.5 sq.mi. (32 
sqkm.). It has a fine marine parade and a promenade pier. The 
mother parish of Worthing is Broadwater, the church of which, 
1 mi. N of Worthing, is a fine example of transitional Norman 
work, Richard Jefferies and W. H. Hudson are buried in the 
churchyard. 

A Roman villa, evidence of a pottery works and a ““‘mile-stone” 
have been discovered there. Sompting Church (2 mi. NE) has a 
Saxon tower with a unique tower roof. The town was incorporated 
in 1890. An important industry is the raising of flowers and fruit, 
especially tomatoes, in greenhouses. The corporation owns about 
1,000 ac. of downland. 

The parishes of Durrington and Goring were added to the 
borough in 1929 and a portion of the parishes of Findon and 
Sompting in 1933. 

WOTTON, SIR HENRY (1568-1639), English poet, con- 
noisseur, and diplomat, who wrote the lines “You meaner beauties 
of the night” to Elizabeth of Bohemia, was born on March 30, 
1568, at Boughton Hall, Boughton Malherbe, Kent. He was edu- 
cated at Winchester College and at Oxford, where he was suc- 
cessively at New College, Hart Hall, and Queen’s College. At Hart 
Hall he met John Donne, who became a lifelong friend; at Queen’s 
he wrote a play, Tancredo, which was considered “a solid testi- 
mony to his future abilities,” but which has not survived. 

From 1589 to 1594 he traveled abroad. During the first winter, 
in Heidelberg, he met Isaac Casaubon, and he stayed in his house 
in Geneva during the winter of 1593-94. He visited Prague and 
Vienna, and was for nearly two years in Italy, where, in order to 
see as much of the country as possible, he traveled as a German and 
Roman Catholic. In Rome he made himself conspicuous, and 
therefore unsuspected, by sporting “a mighty blue feather in a 
black hat”; his experiences there confirmed him in his Protestant 
faith. His command of German and Italian was such that he could 
pass as either, 

On his return to England he entered the Middle Temple, and in 
the same summer, 1595, he was already in the service of Robert 
Devereux, 2nd earl of Essex, in which he remained for the next 
few years. Late in 1595 he went to Paris on a secret mission for 
Essex; in 1596 he sailed with Essex on the Cádiz expedition, and 
in 1597 on the Islands voyage. In 1599 he went to Ireland with 
Essex and returned with him in September. But he was too 
sagacious to allow himself to be involved in the earl's rebellion, and 
before that took place he had returned to Italy. In 1601 the grand 
duke of Tuscany learned of a plot to murder James VI and en- 
trusted Wotton with warning letters and antidotes against poison 
to take to the king in Scotland. Wotton, now masquerading as an 

Italian, Ottavio Baldi, reached the Scottish court early in Septem- 
ber, where he remained for some months before returning to 
Florence. On hearing of James's accession to the English throne 
Wotton wrote to Sir Robert Cecil offering his services. He re- 
turned to England early in 1604, was knighted on July 8, and a 
few days later was on his way back to Italy as ambassador to 
Venice. He remained there till 1610, but had not been long in 
England when he was sent on a special embassy to Turin, in 1612. 
In that year Caspar Scioppius printed, in a book attacking James I, 
Wotton’s definition of an ambassador as “an honest man sent to 
lie abroad for the good of his country." James was not amused; 
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during the brief ensuing period of disgrace Wotton wrote his 
“Character of a Happy Life.” In the Parliament of 1614 Wotton 
was member for Appleby. Later in the year he was sent ona spe. 
cial embassy to The Hague, and in 1615 he was reappointed ame 
bassador to Venice, where he remained until 1619. Next year he 
was again reappointed to Venice; he returned home finally in 1623 
In 1625 he was again in Parliament as member for Sandwich, The 
previous year he became provost of Eton College and entered holy 
orders in 1627. At Eton he was visited by Milton and by Izaak 
Walton, with whom he shared a love of angling, and whose Life 
was prefixed to Reliquiae Wottonianae (1651), the volume in 
which most of Wotton's writings first appeared. Wotton died at 
Eton in December 1639. 

Wotton’s devotion to Protestantism encouraged him to believe 
that the Venetians, whose resistance to the claims of the papacy 
he vigorously supported, might be converted, and he became a 
close friend of Paolo Sarpi, who led that resistance. The same 
enthusiasm made him willing to undertake a mission to Ferdinand 
II in 1620 with the hopeless task of rescuing James's daughter 
Elizabeth and her husband, the elector palatine Frederick V, from 
the consequences of their foolish acceptance of the throne of 
Bohemia. 

Long residence in Venice developed in Wotton a taste for archi- 
tecture and painting far more sophisticated than that of his con- 
temporaries. In The Elements of Architecture (1624) he ex 
presses his views briefly and clearly. In his letters and will are 
many references to pictures collected in Italy for himself and his 
friends, and even Charles I deferred to his taste. 

His few surviving poems, of which “‘You meaner beauties of the. 
night" is the most famous, have an elegance and charm of their 
own. Inhis youth he exchanged verses with Donne; in his old age 
Milton sought his advice. His numerous letters provide a valuable 
comment on the intellectual life of the time, no less than on its 
diplomatic history, 

BrisLrocRAPHY.—There is no complete modern edition of his writ- 
ings. The Poems were edited by J. Hannah (1845) ; The Elements ol. 
Architecture by S. Prideaux (1903) ; The Philosophical Survey of Hilt 
cation by H. S. Kermode (1938), Logan Pearsall Smith's Life ond lat 
ters (1907) is the standard work, and other letters were published by 
A. M. Crinó in Fatti e figure del Seicento Anglo-Toscano (1957). . 

(E. J. M. BN) 

WOUND may be defined as a breach in the continuity of any 
body tissue. It is produced by intentional (as in surgical pit 
cedures) or accidental violence which is sufficient to overcome 
tolerance of the tissue involved. This violence may be diten 
or indirect, and seldom is it confined to any single tissue struc 
ture. Wounds of bone such as fractures (breaks) are frequen 
caused by indirect violence and, unless of the most simple nature, 
cannot occur alone. For example, a person falling backwart 
stinctively places his arm behind him and strikes on the palm; d 
hand is not injured but the force is transmitted along the M. 
of the forearm and the fracture occurs at the elbow. The M 
is not confined to the bone, however, as the broken inge 
will, by their displacement, injure muscles, blood vessels, J0 
capsules, ligaments, and nerves. (See FRACTURES AND Dis 
TIONS.) fie 

Wounds of direct violence are inflicted by knives, bull 1 
(see Burns), and the like. Minimal direct violence may e i 
the skin alone as in a scratch or scrape or a friction burn oe i. 
Other forms of direct violence may wound deep structures fa 
out external evidence, as in the case of a blow with à sendet i 
turing the skull without opening the scalp; or a blow OF tit 
dominal wall rupturing the spleen, liver, stomach, oF MY 
yet leaving no visible sign of its impact. ‘These are also 
of closed wounds in which there is no open portal of entry fection 
teria which commonly cause local (abscess) or gener! pot 
(blood poisoning). A bruise (contusion of the skin) 3 verit 
wound of the same type; the blow does not open the skin 2 3 
proper, but ruptures the blood vessels in the deeper layer ce fol- 
subcutaneous tissues. The typical black and blue appear qj 
lowed by fading green and yellow is due to the disintegra E 
gradual absorption of blood pigment thus freed. _ font 

Open wounds fall into many categories and their class 
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may be based on: (1) their appearance (incised, lacerated, punc- 
tured, avulsed, burned) ; (2) their depth and the related possi- 
bilities of involvement to important deeper structures (compound 
fractures, perforation of heart, lung, bladder, liver, bowel, brain, 
spinal cord); and (3) their potentialities as a future focus of in- 
fection or poisoning (barnyard dirt, snakebite, rabid-dog bite, 
retention of foreign material). Whatever the appearance of the 
wound, it can be of a minor or a deadly serious nature. 

In the management of any open wound its possibilities must 
first be appreciated. Since such wounds are able to bleed, and 
since bleeding is frightening to most laymen, a doctor usually 
has the opportunity to evaluate it. Gradually, after about 1919, 
the strongest antiseptics (g.v.) were reluctantly excluded from 
wound treatment. Nature must, after all, heal the wound; treat- 
ment should be concerned only with restoration of the involved 
tissues and should preclude any interference with the natural heal- 
ing process, If any medication strong enough to kill bacteria is put 
into a wound, that substance is bound to kill also the delicate 
tissue cells that, from the moment of injury, are initiating the 
reparative process. Such treatment has been established to be a 
deterrent and not a stimulant to wound healing. 

The open surface should be covered with sterile gauze or cot- 
ton and the surrounding skin shaved and washed with sterile water 
and plain white soap for a minimum period of ten minutes, Fol- 
lowing this the wound should be similarly treated and all particles 
of foreign material scrubbed, picked, or flushed from the surfaces 
and depths. It is then ready for closure. This procedure con- 
verts:a contaminated open wound into a clean closed one, thus 
fulfilling the ideal of all wound treatment. The stage is then set 
for healing by so-called primary intention. Such favourable heal- 
ing is further helped by application of a pressure dressing which, 
while not constricting, keeps the wound cavity collapsed and 
prevents accumulation of pockets of blood or serum which, by ten- 
sion, could interfere with coaptation (adjustment of parts to each 
other) and repair. If nature’s defenses cannot overcome the bac- 
terial elements present in all wounds, infection will follow. If the 
infection remains local and an abscess (q.v.) forms, the wound will 
have to be opened for evacuation of pus, and then healing from 
the “bottom” (secondary intention) will follow. This is a slower 
and less satisfactory method, with defects and visible scars a likely 
result, 

In some wounds there is avulsion, or tearing away of parts, with 
actual loss of substance. If circumstances permit, this loss may 
be replaced by a suitable skin graft during the initial treatment. 
Otherwise, transference of new skin is made after a suitable base 
of granulation tissue has developed in the defect. Similarly, 
wounds caused by thermal burns are closed by skin taken from 
uninvolved areas of the body. (See PLASTIC SURGERY.) 

The systemic effect of wounds should not be overlooked. Seri- 
ous hemorrhage (g.v.) may be immediate or delayed. Shock 
(q.v.) may be primary or secondary. Infection may occur early if 
extremely virulent, or late by the classic signs of fever, malaise, 
Tapid pulse, and an increase in the white cells of the circulating 
blood, Penicillin, streptomycin or other appropriate antibiotics, 
and the sulfa drugs have been of great value in lowering the inci- 
dence of wound infection, However, these agents are to be con- 
Sidered a supplement and not a substitute for competent surgical 
treatment, Antitoxins and specific serums are used as an adjunct 
to local care, to protect the patient from the general effects of 
harmful substances or microorganisms (¢.g., tetanus) that may 
ave entered the wound. 

See INFLAMMATION; and references under “Wound” in the In- 
lex, (J. K. Sx.) 

WOUWERMAN (Wovwermans), PHILIPS (1619-1668), 
utch painter, whose authentic works are distinguished by great 
Spirit and are infinitely varied, though dealing recurrently with 
Gavalry battle pieces, military encampments, cavalcades, and hunt- 

mg or hawking parties, was born at Haarlem, where he was bap- 
tized on May 24, 1619. He probably learned the elements of his 
art from his father, Paul Joosten Wouwerman, a painter from 

Ikmaar, and he was a pupil of Frans Hals. He appears, however, 
to have been much influenced by Pieter van Laer (*Bamboccio"; 
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1592/95-1642), a Dutch artist who had lived in Rome and whose 
“Bambocciate” (pictures of peasants, soldiers, brigands, etc.) were 
popular in Italy and influential in the north. Wouwerman be- 
came a member of the guild of painters at Haarlem in 1640, and 
he died there on May 19, 1668. 

Wouwerman is credited with more than 1,000 pictures, but 
probably many of these are the productions of his brothers Pieter 
(1623-82) and Jan (1629-66) and of his many other imitators. 
Horses were his favourite study, and a white horse is generally 
introduced in his works. Three different styles have been observed 
as characteristic of the various periods of his art. His earlier works 
are marked by the prevalence of a foxy-brown colouring and by a 
tendency to angularity in draftsmanship; the productions of his 
middle period have greater purity and brilliancy; and his last and 
greatest pictures possess more of force and breadth and are full 
of a delicate silvery-gray tone. Pictures by Wouwerman may be 
seen in a number of public collections, including the Frick Collec- 
tion, New York City (“Cavalry Camp"), and the National Gal- 
lery, London (“Interior of a Stable" and “On the Seashore”). 

WRANGEL, KARL GUSTAV, Count (1613-1676), the 
successor of Lennart Torstensson (q.v.) in the Swedish military 
command in Germany, was prominent also throughout Charles 
X's reign and for the first years of Charles XI's. He was born at 
Skokloster, near Uppsala, on Dec. 13, 1613, the son of the future 
field marshal Herman Wrangel, who belonged to a German family 
long settled in Estonia. Beginning his career with the Swedish 
forces in Germany (see Tuirty YEARS’ War), he was major gen- 
eral in 1638. He distinguished himself in the Franco-Swedish 
victory over the Habsburg forces at Wolfenbüttel (1641) and in 
Torstensson’s capture of Leipzig (1642). In 1644, commanding 
the fleet against Denmark, he won a notable success off Fehmarn. 
He was made grand master of the artillery (1645), field marshal, 
and a councilor of state (1646). Returning to Germany as Swed- 
ish commander in chief (1646-48), he proved himself an able 
strategist in operations largely coordinated with those of Turenne 
(g.v.). When the future Charles X of Sweden took his place as 
commander in chief, Wrangel became governor of Swedish Pomo- 
rze (Pomerania). He was created count in 1651. 

Wrangel was appointed vice admiral in 1653, but it was with 
the land forces that he achieved most in the so-called First North- 
ern War (see again THiRrY YEARS’ War). Against the Poles, 
he was second in command in the battle in which Frederick Wil- 
liam of Brandenburg took Warsaw (July 1656). Against the 
Danes he led the storming of Fredericia (Fredriksodde) and com- 
manded the right wing in the crossing of the frozen Little Belt from 
Jutland to Fyn; and when Sweden attacked Denmark again in the 
summer of 1658, he commanded the Navy as grand admiral (from 
1657). 

During Charles XI's minority, Wrangel sat on the Regency 
Council (1660-72), first as grand admiral, then, from 1664, as 
grand marshal and president of the War Board. He favoured al- 
liance with France in 1672 (see DurCH Wars) and was sent to 
command in Germany again when the Swedes invaded Branden- 
burg at the end of 1674. Poor health hampered him, and his half 
brother Wolmar Herman Wrangel was defeated at Fehrbellin 
(June 1675), Count Wrangel died at Spieker, on Rügen Island, 
on June 25, 1676. (N.G. R.) 

WRANGEL, PETR NIKOLAEVICH (1878-1928), leader 
of the White forces against the Red Army in the final phase of the 
Russian Civil War. Born at Novo-Aleksandrovsk (Zarasai) in 
Lithuania, on Aug. 27 (new style; 15, old style), 1878, of an old 
Baltic German baronial family, he served in the Russian Imperial 
guards and during World War I rose to command a Cossack divi- 
sion. He sympathized with the attempt of Gen. L. G. Kornilov 
(g.v.) to overthrow the Petrograd soviet; and after Kornilov's 
failure he resigned his commission and retired to the Crimea. 
Later he joined Gen. A. I. Denikin (q.v.) and was given command 
of an army. In the summer offensive of 1919 he led his troops 
north and on July 2 captured Tsaritsyn (Volgograd). 

Wrangel disagreed strongly with his chief on strategic and po- 
litical issues. When the White armies retreated he came to be 
regarded by many officers as an alternative to Denikin; but it was 
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not until April 1920 that the latter appointed him his successor. 
In the Crimea, Wrangel took energetic action to revive morale and 
restore orderly government. Although holding strong right-wing 
views, he saw the need for a flexible policy to win the support of 
the peasants, Cossacks, and western Allies. In June 1920, hoping 
to obtain badly needed supplies and achieve junction with the 
Poles, he launched an offensive into.the Ukraine, but was defeated 
by superior Red forces under M. V. Frunze and pressed back to 
the Crimea. Between Nov. 8 and Nov. 16 he organized with calm 
efficiency the evacuation of nearly 150,000 troops and refugees. 
He died in exile at Brussels on April 25, 1928. An English version 
of his Memoirs appeared in 1929. (J. L. H. K.) 
WRANGEL ISLAND (Ostrov VRANGELYA), a Soviet is- 
land in the Arctic Ocean, 85 mi. (137 km.) NE of Mys Billingsa 
(Cape Billings), eastern Siberia, extends between 177° W and 
178° E in about 71? N. It is 78 mi. (125 km.) long and 40 mi. 
(64 km.) at its widest point and has an area of about 2,800 sq.mi. 
(7,300 sq.km.). The mountainous interior rises to 3,600 ft. 
(1,100 m.), but there is much low land in the south and north. 
Shoals and sandspits project to sea on the north and southwest. 
The west and east coasts are steep and lofty. The small Bukhta 
Rodzhersa (Rodgers Harbour) is on the southeast. There are no 
true glaciers; tundra covers many parts. Polar bears and foxes 
are numerous. Walrus and seals frequent the shores. In summer 
there are duck, geese, gulls, and other birds. Driftwood is abun- 
dant. Mammoth tusks have been found but no minerals of value 
occur. Ostrov Geral'd (Herald Island) lies 35 mi. (56 km.) E of 
Wrangel Island. It is 6 mi. long and 1,200 ft. (365 m.) high; its 
shores are mostly steep. There are no natural resources. Both 
islands are generally surrounded by pack-ice, and until the 1920s 
were uninhabited. Reports by natives of land north of the main- 
land of eastern Siberia were investigated by F. von Wrangel in 
1823, but he failed to reach the island. In 1849 Capt. H. Kellett 
of the Royal Navy discovered and landed on Herald Island, from 
which he reported lands to the west, Plover and Kellett's Lands, 
thought to be parts of an Arctic continent, The American whaler 
T. Long sailed along the south of Wrangel Island and gave it its 
name in 1867. The first certain record of landing is by Capt. C. L. 
Hooper, of the U.S. Navy, in 1881. The same year Capt. R. M. 
Berry, U.S.N., explored the island and dispelled the idea of ex- 
tensive land in that region. Russians first landed in 1911 when 
the "Taymyr" and “Vaygach” expedition erected a beacon. The 
survivors of V. Stefansson’s “Karluk” lived on the island from 
March to September 1914 (see Arctic, THE). In 1921 Stefansson 
sent another party of five under A. Crawford to establish a Cana- 
dian claim by occupation. The party perished through accident 
with the exception of the Eskimo seamstress. In 1923 a party 
of Eskimos under an Alaskan trapper was established with the 
same end in view, but the Soviets removed the colony in August 
1924 and in 1926 brought 50 Chukchi and Eskimos to form a set- 
tlement under G. A. Ushakov. A permanent weather station was 
also set up. Later a second was built, and then a third for use 
during the shipping seasons. Reindeer were successfully intro- 
duced by the native settlement. Detailed geological work was 
done during the 1930s and the island also served as a base for a So- 
yiet air expedition to the Pole of Inaccessibility area in 1941. The 
island has been continuously inhabited since 1926, and the Soviet 
claim has not been disputed. Both Wrangel and Herald islands 
are administratively within Khabarovsk Kray. 
BisrtrocRAPHY.—V. Stefansson, 
(1926) ; A. I. Mineyev, Ostrov Celer chs dead 
(R. N. R. B.; T. E. A) 
WRASSE, any of the marine fishes constituting the family 
Labridae, surface swimmers that live among coral reefs in tropic 
seas, with a few species found along seaweed-covered rocky coasts 
in the temperate zone. Many of them are brightly coloured, and 
some exhibit colour phases with age and sex. Wrasses are remark- 
able for their habit of wriggling into the sandy bottom to sleep; 
some species form mucous cocoons in which to rest. Certain small 
species (e.g., Labroides) are so-called cleaner fishes that remove 
external parasites from larger fishes. 
The body is compressed like that of a carp and covered with 
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large, smooth scales. There is one dorsal fin, the anterior of whi 
consists of many spines. The teeth are strong and conical 
in some species canines or incisors protrude like forceps i 
the usually thick lips. Teeth-bearing bony plates in the 
in crushing and grinding shells of invertebrate prey. 

Wrasses that range widely include the cuckoo wrasse (Labri 
ossifagus), from Scandinavia to the Mediterranean; this and a fey 
other Labrus species are used as aquarium fishes. Common Ar. 
lantic wrasses of commercial importance include the tautog 
(Tautoga onitis) and the hogfish (Lachnolaimus maximus), both 
of which may attain a length of more than two feet. j 

WREN, SIR CHRISTOPHER (1632-1723), English archi. 
tect and scientist, designer of St. Paul's cathedral and many other 
notable buildings of London, was born at East Knoyle, Wiltshire, 
on Oct. 20, 1632, the son of a 
clergyman. He attended West. 
minster school, London, unti 
1646. He showed an early inter- 
est in the sciences and continued 
his studies in this direction al 
Oxford where he took his MA. 
degree in 1653, and in the same 
year was elected a fellow of All 
Souls college, Four years later he 
was appointed professor of as 
tronomy at Gresham college, 
London, a position that he er 
changed in 1661 for the Savilian 
professorship of astronomy a 
Oxford. Among other scientific 
achievements Wren. evolved à 
hypothesis concerning. comets, 
studied Saturn and its rings, made 
a model of the moon and discov 
ered a graphic method of computing eclipses. His interest in as- 
tronomy and the sciences never ceased, although architecture even: 
tually became his main pursuit; Newton and Pascal thought highly 
of him and he was one of the founders of the Royal society, becom 
ing its president, 1681-83. Wren was also a member of the Council 
of the Hudson’s Bay company, and twice a member of parliament, 
He is said to have been a Freemason. 4 

Wren's architectural career began with two commissions that 
came to him through his family connections and academic pos! 
tion: at Cambridge he designed the chapel of Pembroke college, 
1663-65, for his uncle, Bishop Matthew Wren, and at Osford he 
built the new “theatre,” 1664-69, to serve for academic ante 
monies, for Archbishop Sheldon. Both buildings are derived from 
Roman models. 

When Wren undertook a journey to France " 
the Great Plague in London—this, his only trip abroad, was A 
in pursuit of scientific interests and for architectural stu ' a 
Wren met Bernini in Paris. He observed the great building in 
of Louis XIV and his court in and around the capital an 
impressions remained momentous for the rest of his career. 

After his return to England, Wren prepared a schen 
St. Paul's cathedral but soon afterward the Great Fir 
1666, made it necessary to consider an entirely new 
addition to replanning the City and most of its par 
Wren presented a plan for the rebuilding of London a m 
after the fire had been extinguished and although ie visi 
plemented, he was made one of the six members of the comm 
for rebuilding. As surveyor general, from 1669, he also deal 
matters of town planning and designed a unified monu 
piazza around St. Paul’s which again was never execute hes i 

In 1670 work was begun on more than 50 City dd jtions 
had to be rebuilt after the fire. In their design, English were 0 
of church building and the demands of Anglican mu. sot 
prime importance but Wren also tried to link up wit esi 
of his great predecessor, Inigo Jones (q.v.), and there a7 created? 
ties with some churches in Calvinist Holland. ws to thie 
great variety of types, from buildings with a single eee Step? 
aisled and centrally planned structures. Among t em 
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Walbrook) is the most successful solution: it integrates a dome 
and à longitudinal nave convincingly into a completely new and 
et coherent design. Other City churches worth special mention 
are: St. Benet (Thames street), St. Lawrence (Jewry), St. Bride's 
(Fleet street), St. Magnus (London bridge), Christ Church (New- 
gate street) and St. Martin (Ludgate). Unfortunately the City 
churches suffered heavy damage during World War II. The 
church exteriors show a typically English predilection for simple 
cubic shapes combined with a delight in elaborate spires which are 
extremely varied in treatment. Compositions such as at St. Mary- 
le-Bow (Cheapside), St. James Garlickhithe (Garlick hill) and St. 
Vedast (Foster lane) represent a level of achievement in design 
that is equal to the best solutions of similar problems in con- 
tinental Europe at that period. 

The long and involved story of Wren’s successive designs for 

St. Paul’s cathedral can best be summed up in terms of continuous 
attempts on the part of the architect to reconcile medieval prece- 
dent, preferred by the clergy, with his own ideals that had been 
evolved in emulation of the great domed churches he had seen in 
Paris and their Italian prototypes. Several models illustrated 
different stages in this process; one of them is still preserved intact 
and represents the architect’s favourite design. It is the Great 
Model which dates from 1673, the year Wren was knighted. Here 
a large domed space over a Greek cross plan with curves in the 
reentrant angles is connected to a smaller vestibule, equally 
crowned by a cupola, at its west end. From this splendid com- 
bination of centralized and directional space a volumetric treat- 
ment ensues which is unusually rich in its modeled effects. The 
Great Model design was, however, rejected by the authorities and 
Wren had to work out another solution adhering more closely to 
the prototype of an English medieval cathedral and the formal 
vocabulary of Inigo Jones. This design was approved in 1675, but 
it was modified so substantially during the long years of construc- 
tion that it changed practically beyond recognition. The choir 
of the new cathedral was consecrated in 1697 but the final shapes 
of the dome, lantern and western towers were not settled until a 
decade later and the work was not officially declared completed 
until 1711. St. Paul's was the last great cathedral to be built in 
Europe before the era of roth-century eclecticism; structurally 
and aesthetically its triple dome represents a remarkable achieve- 
ment. 
_ Wren's secular architecture can be roughly divided into build- 
ings for academic purposes, buildings for the crown and domestic 
Work. Ina selection from his many executed buildings and designs 
the first group might be represented best by Trinity college library, 
Cambridge, 1676-84. Its reading room is one of the architect's 
finest interiors and the whole building has a quiet dignity that is 
typical of many Wren buildings and well exemplified in another 
Instance at Chelsea hospital, 1682-91. At Hampton court, 1689- 
94, and Kensington palace, 1689-1702, Wren was able to realize 
large scale complexes, including splendid gardens and exquisite 
interior decoration. In these and in his last great secular work, 
Greenwich hospital (begun 1696, finished after his death), Wren 
48 surveyor general was aided by the other officers of the office 
of Works and during the later years of his activity their influence 
Sometimes may be traced clearly. This may account for apparent 
Iscrepancies in his last style, such as the contrast between the 
truly baroque exuberance in some steeples and the severe classi- 
osm of Marlborough house, 1709-11. 

Wren nominally retained his surveyorship until April 26, 1718, 
n he was dismissed through court intrigues after having served 
i: half a century under five sovereigns. He died on Feb. 25, 
ui and was buried in St. Paul's where his well-known epitaph 
PE Si monumentum requiris, circumspice ("1f you seek a 

onument, look about you"). 
eben architecture never conceals the predominantly intellec- 
i TA character of its process of origin: order and clarity 
hin t but alsoa certain monotony. Interiors are generally regular 
ü Simple to grasp. Plastic effects through modeling are rarely 
Ought. Because of all this and because he favoured composition 
n Addition rather than by subdivision, it is not always easy to 
®cognize the baroque criteria in Wren's work. It is in his dome 
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of St. Paul's and the steeples of his City churches that Wren made 
a contribution of more than national importance and achieved 
European stature. 

See also references under “Wren, Sir Christopher" in the Index. 

BisLroGRAPHY.—S. Wren, Parentalia (1750); Wren Society (1924— 
43); J. Summerson, Architecture in Britain 1530-1830 (1953); E. F. 
Sekler, Wren and His Place in European Architecture (1956) has a bibli- 
ography which surveys the extensive literature on Wren. (E. F. Sr.) 

WREN, any of the small, plump songbirds of the predomi- 
nantly American family Troglodytidae, comprising almost 170 
species. Wrens are very active, ground-foraging, insectivorous 
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birds, usually smaller than sparrows; they scamper about with the 
tail characteristically cocked over the back. Their calls may be 
harsh but their songs are often melodious, bubbling airs. The most 
common North American species is the house wren (Troglodytes 
aedon) ; the similar winter wren (T. troglodytes) is represented in 
Eurasia by subspecies. The family is most diversified in tropical 
Central and South America, where the majority of its species are 
found. 

The house wren, common about houses, gardens, and thickets, is 
about five inches long, brown with lighter underparts and dark 
barring on the short rounded wings and on the tail. Its bill is 
slender, slightly downward curved, and almost as long as the head. 
The female lays six to eight densely brown-speckled eggs in tree 
holes and often unlikely places as well as in nest boxes provided by 
man. The eggs are incubated for 13 days after the last one is laid; 
the young are cared for till they are able to fly. about two weeks 
after hatching. Two broods are usually produced in a summer. 
Other species nesting in boxes are Bewick’s wren (Thryomanes 
bewickii) and the Carolina wren (Thryothorus ludovicianus), 
whose melodious song sounds like “wheeudle-wheeudle-wheeudle.” 

Wrens have moved into many habitat niches. The long-billed 
marsh wren (Telmatodytes palustris) and short-billed marsh wren 
(Cistothorus platensis) weave a globular nest of marsh grass with 
a hole in the side—the male always making false or dummy nests 
that are not used. Dummy nests are also built by the large, long- 
tailed cactus wren (Campylorhynchus brunneicapillus) of the 
West; its woven gourd nests are placed in cactus and mesquite. 
The western rock wren (Salpinctes obsoletus) nests in a rock 
crevice with a curious paving of rock fragments at the door. 

(W. J. BE) 

WRESTLING is one of the most primitive and universal of 
sports. It is a contest in which two persons strive to throw each 
other to the ground. Upon the walls of the temple-tombs of Beni 
Hasan, near the Nile, are sculptured many hundreds of scenes 
from wrestling matches, depicting practically all the holds and 
falls known at the present day, thus proving that wrestling was a 
highly developed sport by at least 3,000 s.c. The description of 
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the bout between Odysseus and Ajax in the Iliad and the evolu- 
tions of the classic Greek wrestlers, tally with the sculptures of 
Beni Hasan and Nineveh, The sport, in an organized and scientific 
form, may have been introduced into Greece from Egypt or Asia, 
though Greek tradition ascribed its invention and original rules to 
the legendary hero Theseus. In Homer's celebrated description of 
the match between Ajax and Odysseus the two champions wore 
only a girdle, which was, however, not used in the classic Greek 
games. Neither Homer nor Eustathius, who also minutely de- 
picted the battle between Ajax and Odysseus, mentions the use 
of oil, which was invariably used at the Olympic Games, where 
wrestling was introduced during the 18th Olympiad (about 704 
B.c.). Wrestling contests for boys were added later. The Greek 
wrestlers, after the application of the oil, were rubbed with fine 
sand, to afford a better hold. 

Wrestling was an important branch‘ of athletics in ancient 
Greece, There were two principal varieties: upright wrestling and 
the pancratium (pankration, literally “all-strength”). Upright 
wrestling was one of the five events of the pentathlon in the games 
at Olympia (see Games, CrassicAL). The winner was the first to 
throw his opponent to the ground three times, the holds allowed 
being similar ‘to those of the modern catch-as-catch-can style; 
tripping was allowed, but it is un- 
certain whether leg holds were 
forbidden or merely infrequently 
used. The pancratium was a 
much more savage type of wres- 
tling, in which hitting, kicking, 
twisting of the limbs, strangling, 
and struggling on the ground were | 
all allowed, the only recognized 
fouls being biting and gouging; 
the contest lasted until one of the 
wrestlers acknowledged defeat. 
The pancratium was a feature of 
the Olympic meetings, but was 
not the style of wrestling admit- 
ted in the pentathlon. : 2 

Other varieties of wrestling ®Y counrés oF THE TRUSTEES or THE enim 
existed in the different Greek 
states. The most celebrated IA TWO. A cete em CUN Ki 
wrestler of ancient times was 
Milo (q.v.) of Croton, who scored 32 victories in the different na- 
tional games, 6 of them at Olympia. Greek athletic sports were in- 
troduced into Rome in the last quarter of the 2nd century B.C., but 
they never attained the popularity they had enjoyed in Greece. 

Wrestling is widely practised by Asian peoples, ranging from 
Mongolia to the South Pacific islands. In general, the style, with 
minor exceptions, is of the free-style or catch-as-catch-can variety 
(see below) and a contest is terminated when a combatant is 
thrown to the ground or touches the ground with any part of his 
body other than the feet, In some countries it is permissible to 
touch the ground with one hand to avoid a complete overthrow. 

Among the Mongolian peoples especially, wrestling became a 
prominent feature of some religious festivals. There are no divi- 
sions into weight classes and the wrestlers are distinguished by 
enormous bulk and weight, poundages up to 300 being by no means 
uncommon, as with the Sumo contestants of Japan. Such ponder- 
ousness is common also among the Indian professional wrestlers 
This excessive weight by no means produces slowness of move- 
ment, some attacks being made with surprising rapidity, the un- 
expected quickness ending a spell of near immobility. : 

i Great reliance is placed upon the power of the arms and par- 
ticularly of the hands, and among the Chinese—with whom wres- 
tling events were frequently a feature of religious festivals—the 
abnormal strength of the hands and arms was obtained by the daily 
practice of closing the fingers tightly upon handfuls of wet sand 
relaxing, and repeating the process again and again. i 

The popularity of wrestling has survived in many Asian coun- 

tries, particularly in Japan, where the first match recorded took 
place in 23 B.C., the victor being Sukune, who has ever since been 
regarded as the tutelary deity of wrestlers. In the 8th century 


the emperor Shomu made wrestling one of the features of i 
annual harvest "festival of the Five Grains,” the victor being 
appointed official referee and presented with a fan bearing is 
legend, “Prince of Lions." In 858 the throne of Japan was nee 
tled for by the two sons of the emperor Buntoku, and the victor, 
Koreshito, succeeded his father under the name of Seiwa, Im. 
perial patronage of wrestling ceased in 1175, after the war which 
resulted in the establishment of the shogunate, but continued to 
be a part of the training of the samurai, or military caste, About 
1600 professional wrestling again rose to importance, the best men 
being in the employ of the great daimyós or feudal nobles, It was 
nevertheless, still kept up by the samurai, and eventually developed 
into two separate systems, the national style called Sumo, and that 
peculiar and scientific combination of wrestling and self-defense 
known as ju-jitsu (q.v.), the purpose of which is to disable an ad- 
versary. The national championships were reestablished in 1624, 
when the celebrated Shiganosuke won the honour, and have con- 
tinued to the present day. The Japanese (Sumo) wrestlers place 
great reliance upon weight, some of the champions scaling 300 Ib. 
or more; and as a result of highly specialized methods of physical 
training, they are generally of huge bulk and great strength, al- 
though surprisingly light on their feet. They form a guild which 
is divided into several ranks, the highest being composed of the 
toshiyori, or elders, in whose hands the superintendence of the 
wrestling schools and tournaments lies. The badges of the three 
highest ranks are richly embroidered damask aprons. The wres- 
tling takes place within a ring 12 ft. in diameter, the wrestlers being 
naked but for a loincloth; and each contest is preceded by certain 
preliminaries of a quasi-religious significance. At the command 
of the referee the wrestlers crouch with their hands on the ground 
and watch for an opening. The contests are usually of brief dura 
tion. The method is very similar to that of the modern catch-as- 
catch-can style, except that touching the ground with any part of 
the person, the feet excepted, after the first hold has been taken, 
loses the bout, To step or be forced outside the actual wrestling 
circle is equivalent to losing a fall. 

Wrestling in India resembles that of Japan in the great size of 
its champions and the number and subtlety of its attacks, calle 
penches. Yt is of the "loose" order, the men facing each other 
nude, except for a loincloth, called chaddi, and maneuvering wariy 
for a hold. Both shoulders placed on the ground simultaneously 
constitute a fall, which is seldom gained without much groun 
wrestling. It is highly scientific, though including many tricks 
that western rules exclude as “fouls.” 

In Switzerland and some of the Tirolese valleys a style of wit 
tling flourishes under the name of schwingen (“swinging bee 
wrestlers wear schwinghosen or wrestling breeches, with stou 
belts. on which the holds are taken. Lifting and tripping a 
prevalent, and the first man down loses the bout. In Styria, id 
wrestlers stand firmly on both feet with right hands clasped. ; 
the word is given, each tries to pull or push the other from 
stance, the slightest movement of a foot constituting 4 defeat. 
the U.S.S.R. belt wrestling. and in Iceland the glima became T 
lar styles. Both require the wearing of a kind of harness abou! 
loins and thighs, and otherwise are similar to schwingen. n 
Balkan states the favourite style is catch-as-catch-Can- 

Tn Great Britain wrestling was cultivated early. 
Celts having been addicted to it, with the men of Cornwa 
holding a special eminence; English literature is full o 
to the sport. On St. James’ and St. Bartholomew's e peing 
matches took place throughout England, those in London 
held in St. Giles’s Field and later at Clerkenwell. Th 
and his sheriffs were often present on these occasions, P to dist 
among the spectators eventually brought these matches dn spot 
pute. English monarchs have not disdained to patronize e i 
and Henry VIII is known to have been a powerful SES E utet 
Cumberland style developed in northern England an 
Scotland. The wrestlers stand chest to chest, each ©). 
other with locked hands around the body, each one £ c eit abt 
other's right shoulder. The right arm is below an he "md 
the adversary’s, When the hold has been firmly een uches Y 
gives the word and the bout proceeds until one man t0 
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ground with any part of his per- 
son except his feet, or he fails to 
retain his hold, in either of which 
case he loses. If both fall to- 
gether, the one who is under- 
neath, or first touches the ground, 
loses. If both fall simultaneously 
side by side, it is a dogfall, and 
the bout begins anew. The ma- 
neuvers used to throw the adver- 
sary are called chips, There is 
but a single foul—direct kicking. 

In the Cornwall and Devon or 
west country style the wrestlers 
wear stout, loose canvas jackets, 
the hold being anywhere above 
the waist or by any part of the 
jacket, though any manipulation 
of the jacket collar to strangle an 
opponent is forbidden, A fall is 
gained when both hips and a 
shoulder or both shoulders and a 
hip (three points). touch the 
ground simultaneously. A throw 
that does not secure a fall is called 
ahitch, Ground wrestling is for- 
bidden, and a man, when he feels 
himself falling, will try to turn 
and land on his side or chest. In 
Devon, the wrestlers formerly 
wore heavily soled shoes, with 
which it was legitimate to kick the 
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adversary's shins, 

Free-Style Wrestling.—Free-style or catch-as-catch-can wres- 
tling is one of the two styles used in Olympic Games, world cham- 
pionships, and other international and national competitions and 
championships. The sport is governed by the International Am- 
ateur Wrestling Federation with headquarters in Lausanne, Switz. 
Free-style originates from the Lancashire style and is a descendant 
of the ancient Greek upright and ground wrestling. Under the 
international rules, any fair hold, trip, or throw is allowed. Any 
hold that endangers life or limb is forbidden; the strangle hold, 
half strangle, double Nelson with pressure applied straight down 
or with the use of legs, and flying mare with the palm uppermost 
are among the foul holds; kicking, punching, butting with the head, 
and holding of costume are also forbidden. The duration of a bout 
Was set (from Jan. 1, 1967) at 9 min., divided into three periods of 
3 min. separated by two intervals of 1 min. each. The bout is 
Controlled by a referee, three judges, and a timekeeper. A fall 
l5 given when both shoulders are held to the mat for 1 sec. The 
Ieferee strikes the mat with his hand and sounds his whistle to sig- 
Nala fall. In the event of no fall taking place during a bout the 
three judges decide the winner on points. The weight classes in 

ympic and international amateur wrestling are as follows: fly- 
Weight, up to 114.6 Ib. (52 kg.); bantamweight, to 125.7 Ib. (57 
kg): featherweight, to 138.9 Ib. (63 kg.); lightweight, to 154.3 
lb. (70 kg.) ; welterweight, to 171.9 Ib. (78 kg.); middleweight, to 
191.8 Ib. (87 kg.); light heavyweight, to 213.9 Ib. (97 kg.) ; and 
heavyweight, more than 213.9 lb. A contestant may participate 
in only one class in any contest. Free-style wrestling by profes- 
Sional wrestlers must not be confused with the style used by ama- 

urs as the rules for each differ so greatly, 

Greco-Roman Style.—Greco-Roman wrestling is the other 
Style used in Olympic Games. It is conducted under the same rules 
as free-style except that the legs must not be used in any way 
to obtain a fall, and no holds can be taken below the waist. This 
Style is practised a great deal in Scandinavian countries. Sweden 
z the foremost of these countries, winning many Olympic titles 
irom 1912 to 1948, after which the U.S.S.R. and other countries 
including Turkey came to the fore. (P. L; A. W. Wr) 

restling in the United States.—Amateur wrestling in the 

5. generally follows the same rules as are used in international 


free-style competition; the main difference involves the length of 
time for a fall. Under the rules of the Amateur Athletic Union 
(AAU) a fall is declared when both shoulders are held to the mat 
for 1 sec.; the National Collegiate Athletic Association (NCAA), 
which governs intercollegiate and secondary school competition, 
requires 1 sec. for intercollegiate matches but 2 sec. for secondary 
school contests. The weight classifications for intercollegiate and 
secondary school competition also differ from the international 
standard. Approximately 90% of all amateur wrestling in the 
U.S. is carried out under NCAA rules. The Greco-Roman style is 
seldom practised in the U.S. 

Professional Wrestling.—Professional wrestling first gained 
prominence in the 1870s. Before 1900 William Muldoon was pro- 
claimed the first world professional champion; he was succeeded 
by Farmer Burns, Tom Jenkins, and Frank Gotch, who retired un- 
defeated. Ben Roller held the world title from 1913 to 1915, when 
he was defeated by Ed (“Strangler”) Lewis. Lewis remained 
champion until 1925, when he was defeated by Wayne Munn. 
During the 1920s interest in professional wrestling was at its high- 
est point, Besides Lewis and Munn there were Earl Caddock, 
Stanislaus Zbyszko, and Joe Stecher, who later became champions, 
Lewis regained his crown in 1928 by defeating Stecher. In 1929 
Gus Sonnenberg defeated Lewis to become the last undisputed title 
holder. 

In recent years professional wrestling, as shown, for example, 
on television, has become largely a mixture of acrobatics and his- 
trionics staged as an exhibition rather than a sport, and often 
featuring a contest between the “villain” and “honourable com- 
petitor." An innovation after World War II was “tag wrestling,” 
in which a team of two competes against an opposing pair. Only 
one wrestler of each pair is in actual combat at one time; the part- 
ner is ready to assist should his teammate require a substitution. 
The rules are rarely enforced, however, and at times there is a 
melee of all four wrestlers. 


For Olympic champions see OLYMPIC Games. |. (C. M. St.) 


BrisrrocnAPHY.—For the pancratium of the Olympic meets in ancient 
Greece, see E. N. Gardiner, Athletics of the Ancient World, (1930). 
E. J. Harrison, Wrestling (1960); Championship Wrestling (1961) ; 
R. Peery and A. W. Umbach, Wrestling (1961) ; S. Sasahara, Scientific 
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Approach to Wrestling (1962) ; Wrestling, “Know the Game Series” 
(1964); J. A. Sargeant, Sumo: the Sport and the Tradition (1959); 
Clifford P. Keen, and others, Championship Wrestling, U.S. Naval Inst., 
4th ed. (1964) ; M. B. Hunt, Greco-Roman Wrestling (1964). See also 
AAU and NCAA “Official Handbooks.” 

WREXHAM (Wrecsam), a municipal borough (1857) and 
market town of Denbighshire, Wales, lies 12 mi. (19 km.) SW of 
Chester by road. Pop. (1961) 35,438. It was given with Brom- 
field and Yale, or Iâl, by Edward I to Earl Warenne. St. Giles’ 
parish church, completed in 1472, replaced that destroyed by fire 
in 1457. The church, many times restored, contains the regimental 
chapel of the Royal Welch Fusiliers. Its majestic tower (135 ft.) 
was begun in 1506, and west of the tower is the tomb of Elihu Yale 
(d. 1721), who had a residence at Plas Grono and who through his 
gifts became a founder of Yale University (q.v.). The memorial 
tower in the quadrangle at Vale is a replica of Wrexham church 
tower. Wrexham is the seat of the Roman Catholic bishop of 
Menevia. It is in the Church of Wales diocese of St. Asaph and 
has numerous Free churches, including some where the services are 
conducted in Welsh. There are Cartrefle teachers’ training college, 
Denbighshire technical college, a grammar school, and a grammar 
technical school, Wrexham’s agricultural market records date 
from 1391. Its industries include coal mining, engineering, steel, 
and brick and tile manufacture; and rayon, plastics, chemicals, and 
surgical goods are made. (G. Ly.) 

WRIGHT, SIR ALMROTH EDWARD (1861-1947), 
British bacteriologist, was noted for his research on bacterial and 
parasitic infections and on ways of measuring the protective matter 
in human blood, He was born at Middleton Tyas, Yorkshire, on 
Aug. 10, 1861. Educated at Dublin University, he obtained his 
scientific and medical training at the Universities of Leipzig, Stras- 
bourg, and Marburg. He became a demonstrator of pathology at 
Cambridge (1887), lecturer in physiology at Sydney (1889), pro- 
fessor at the army medical school at Netley (1892-1902), and pro- 
fessor of experimental pathology at the University of London 
(1902-47). He was knighted in 1906, and was created a knight of 
the British Empire in 1918. He died on April 30, 1947. 

Wright introduced antityphoid inoculation (see MEDICINE AND 
SurcEry, History or: Medicine in the 20th Century: Immunol- 
ogy). He also did much work on the preparation of other vaccines 
and toxins. He wrote Studies on Immunisation (1909) and Pa- 
thology and Treatment of War Wounds (1942). 

WRIGHT, BENJAMIN (1770-1842), chief engineer for 
the construction of the Erie Canal, has been called the "father of 
American engineering" because of the many engineers he trained 
on the project. He was born Oct. 10, 1770, in Wethersfield, Conn. 
As a youth he studied surveying, and after his family moved to 
the vicinity of Rome, N.Y., in 1789, Wright surveyed about 500,- 
000 ac. of land for farmers who were settling the land. Wright 
was elected county judge in 1813 and to several terms in the state 
legislature. 

In 1811 Wright was hired by the New Vork State Canal Com- 
mission to propose a route between Rome and Waterford for what 
was to become known as the Erie Canal. Construction of the canal 
was started in 1817 and completed in 1825, with Wright directing 
work on the middle and eastern divisions. 

Wright resigned from the Erie Canal project in 1827 and served 
as chief engineer of the Chesapeake & Ohio Canal in 1828-31 and 
the St. Lawrence Canal in 1833. He also was consulting engineer 
to the Welland, Chesapeake & Delaware, Delaware & Hudson and 
other canals in Connecticut and Rhode Island and made land sur- 
veys for railroads in New York, Illinois, Virginia, and Cuba. 
died in New York City on Aug. 24, 1842. (W. E. Hp.) 

WRIGHT, FRANK LLOYD (1869-1959), U.S. architect 
who became world famous as creator and expounder of “organic 
architecture,” his phrase indicating buildings that harmonize 
with users and environment. Though a sharp critic of society, 
Wright won probably more official honours at home and abroad 
and erected more structures than any other individual architect of 
his time. Wright was born June 8, 1869, in Richland Center, Wis. 

After nearly completing a course in civil engineering at the Univer- 
sity of Wisconsin, Madison, he went to Chicago, where he worked 
under Louis Sullivan from 1888 to 1893. In 1893 he began inde- 
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f E pendent practice, Shunning the 
artificial revivals then domi 
in architecture, he evolved ag 
orthodox forms suited to dd 
living and to new structura] Wig 
ods and materials. Unlike UN 
| leading modernists of the 208 
century he retained throughout 
his career the use of ornamental 
detail, earthy colours, and rich 
textures. Wright's sensitive use 
of materials helped to perfect 
and control his dynamic expres- 
sion of space, which he called 
“the reality of the building.” His 
command of space, opening a new 
area to architectural advance, was 
probably his greatest achieve. 
ment, 

By 1900 his “prairie style” 
house was a recognized accomplishment. A Wright residence of 
those years (e.g., the Coonley house, Riverside, TIl., 1908) showed 
a wide, low roof over continuous window bands that turned corners, 
defying conventional boxy structure; main rooms flowed together 
in uninterrupted space that was, in effect, continued outside, This 
simple but hard-won form eventually became the basis of 20th- 
century residential design, 

Wright also pioneered in commercial architecture. In 1904 at 
Buffalo, N.Y., he built for the Larkin Company the first mechani- 
cally ventilated, steel-furnished office building (demolished 1950), 
In 1912 he projected the first “slab” skyscraper, a narrow block 
(see the RCA building in New York); and in 1920-24 the light- 
weight wall of glass and metal later to become common on tall 
buildings. In 1929 Wright designed floors cantilevered from a tall 
central mast, later used in his Johnson laboratory tower (1949), 
Racine, Wis., and his Price tower (1956), Bartlesville, Okla. h 

In 1915 the imperial household of Japan invited Wright to build 
the great Imperial Hotel at Tokyo (1916-22); due to its revolu- 
tionary, floating cantilever construction, it was the only large 
building that offered safety in the violent earthquake of 1923, In 
California, Wright developed a closed, cubical architecture and an 
inexpensive technique of reinforced concrete blocks, both being 
well adapted to the region (e.g., the Millard house, Pasadena, 
1923). y 

The next decade of Wright’s career included financial dificult 
intensified by the depression of the 1930s and grandiose ard : 
tectural projects containing the seeds of many of his A i 
complishments. These included the dispersal of the roof tee 
executed at the Johnson administration building, Racine Me 
39); triangularly moduled, asymmetric plans, seen 1n the in 
house, Palo Alto, Calif. (1937) ; the spiral, spatial continuity 0 i 
Guggenheim Museum, New York (designed in 1943; Sd 3) 
1959); and symmetrical, angular forms, 1926 (Beth Sholem Sy? 
gogue, Elkins Park, Pa., 1958). 
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besides the six works already mentioned, his most Sn qur 


dence, Fallingwater, Bear Run, Pa. (1936); his own WP o3); 
ters and workshop, Taliesin West, near Phoenix, st Unitar 
Florida Southern College; Lakeland (1938); and the Firs 
ian Church, Madison (1951). F 
Wright’s other books include An Organic Architecture l 
An American Architecture (1955); and A Testament (1 
He died in Phoenix on April 9, 1959. oan tlie Index 
See also references under “Wright, Frank Lloyd" 1n "ab: M 
See also Henry-Russell Hitchcock, In the Nature. of we 
Buildings of Frank Lloyd Wright (1942), with illustri rg, K) 
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glish painter, a pioneer in the artistic treatment 10! 
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jects and the best European painter of artificial light of his day, 
was born in Derby on Sept. 3, 1734. He was trained as a portrait 
painter under Thomas Hudson (1751-53; 1756-57), and continued 
to the end of his life to paint realistic portraits (rather similar to 
those of the young Bostonian, Copley) of Midlands industrialists 
and “philosophers,” among them Arkwright, Strutt, and Erasmus 

Darwin. Shunning the capital, he settled down in Derby, one of 

the great centres of the birth of the Industrial Revolution. His 
moonlight and candlelight pictures combine the realism of the new 
machinery with the romanticism involved in its application to in- 
dustry and science. His scientific pictures, partly inspired by the 
Dutch followers of Caravaggio, date from 1763-73; the most 
famous are “The Air Pump” (1768, Tate Gallery, London) and 
“The Orrery" (c. 1763-65, Derby Art Gallery). Wright married 
in 1773 and with his bride visited Italy (1773-75). Much of his 
time was taken up in Rome in copying from the antique and in the 
Sistine Chapel, but characteristically he was also attracted by the 
annual fireworks display in the Castel Sant'Angelo, Rome, and 
ona visit to Naples in 1774, by Vesuvius erupting—subjects which 
he subsequently never tired of painting. After his return to En- 
gland he spent two unsuccessful years in Bath (1775-77); there- 
after, except for two journeys to the Lake District (1793-94), 
which inspired some lake landscapes, he lived almost continuously 
in Derby, painting the scenery around Matlock and Dovedale, il- 
lustrating the English poets (Shakespeare, Milton, and his own 
contemporaries), and playing his part in the Neoclassical revival 
with scenes from classical myth and fable. For such pictures the 
potter Josiah Wedgwood was one of his chief patrons. Wright died 
in Derby on Aug. 29, 1797. 

See W. Bemrose, The Life and Works of Joseph Wright, A.R.A. 
(1885), (B. N1.) 

WRIGHT, ORVILLE (1871-1948) and WILBUR (1867- 
1912), U.S. inventors and aviation pioneers, achieved in 1903 the 
world’s first successful powered, sustained, and controlled flight of 
an airplane, The flight was the culmination of several years of 
experiments by the two brothers with large kites and gliders. 

Wilbur Wright was born near Millville, Ind., on April 16, 1867, 
and Orville in Dayton, O., on Aug. 19, 1871, the sons of a clergy- 
man, The two boys early demonstrated their mechanical ability, 
designing a newspaper folding machine and building a large print- 
ing press while in their teens and early twenties. After working as 
printers for several years they opened a bicycle sales and repair 
shop in 1892 and soon established a prosperous business. 

Reading of the experiments of Otto Lilienthal in Germany, Wil- 
bur and Orville became intensely interested in gliding as a sport. 
Lilienthal had balanced his machine by shifting the weight of his 
body, The brothers, believing this method incapable of expansion 
to meet the requirements of flight, developed a system in which the 
centre of gravity remained constant and the equilibrium. was main- 
tained by varying the air pressures on different parts of the ma- 
chine through adjustments of the angles of the wings and auxiliary 
Surfaces, This system, patented by them, is now generally known 
as aileron control. Having found in their experiments that the 
existing scientific data were almost altogether untrustworthy, they 

egan investigations of their own. In 1901 they set up a small 
Wind tunnel in their workshop at Dayton, in which they experi- 
mented with the aerodynamic properties of various airfoils. They 

uilt several biplane gliders and made many test flights in them. 

With these data in their possession they began the design ofa 
motor-driven airplane in October 1902. Tested at Kitty Hawk, 

C., on Dec. 17,1903, the machine, equipped with a 12-hp. motor 
and carrying Orville on its first flight, made four sustained free 

ghts. On Dec. 17, 1948, the 45th anniversary of the successful 
tort, the plane was formally installed in the Smithsonian Institu- 
tion in Washington, D.C. 

Experiments were continued and on Oct. 5, 1905, Wilbur Wright 
flew for 38 minutes over a small circular course covering a distance 
of about 24 mi. Believing the machine now to be developed to a 
Stage of practical usefulness, the Wrights spent several years in 
‘nding a market for the invention, Wilbur Wright went to Europe 
n 1908 to make the tests required in the sale of the French rights 
? a syndicate, While there, his flights at Le Mans and Pau, 
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France, and at Rome, attracted worldwide attention. In recog- 
nition of his pioneer work he received many honours and medals 
in European countries and in America. At the same time Orville's 
demonstration flights at Fort Myer, Va., satisfied the requirements 
and gained the acceptance of the airplane by the U.S. government. 

During the last three years of his life Wilbur served as president 
of the Wright Company. Much of this time he devoted to uphold- 
ing the Wright airplane patents. He died of typhoid fever at Day- 
ton on May 30, 1912. Orville Wright spent much of the remainder 
of his life in research. He died on Jan, 30, 1948, in Dayton. 

See also AviATION, HISTORY OF. (0. W.; X.) 

WRIST, in anatomy, the carpus or carpal articulation in man, 
the joint by which the hand is articulated with the forearm, See 
JOINTS AND LIGAMENTS; SKELETON, VERTEBRATE: Appendicular 
Skeleton. 

WRITING, in the widest sense, is a system of human inter- 
communication by means of visible conventional markings. The 
earliest and most universal means of communication available to 
human beings is speech and gesture, These have two features in 
common: (1) They are of momentary duration and are therefore 
restricted as to time; as soon as the word is uttered, or the gesture 
made, it is gone and cannot be revived except by repetition. (2) 
They can be used only in communication between persons more 
or less in proximity to each other and are therefore restricted as 
to space. 

The need for finding a way to convey thoughts and feelings in 
a form not limited by time or space led to the development of 
methods of communication by means of (1) objects and (2) mark- 
ings on objects. 

Systems of mnemonic signs to keep accounts are known through- 
out the world. The simplest, commonest ways of keeping records 
of cattle are with so-called counting sticks—simple wooden sticks 
with carved notches corresponding to the number of cattle in 
the custody of a shepherd—and with pebbles in a sack. More 
complicated is the use, among the Peruvian Incas, of quipu writ- 
ing, in which accounts concerning objects and beings were re- 
corded by means of strings and knots of various length and colour, 
Reports of the use of the quipu for recording chronicles and his- 
torical events are fantasy. Neither the Peruvian nor the modern 
knot writings in South America and on the Ryukyu Islands near 
Japan have any other aim than to record simple statistical facts. 
Similar is the use of wampum (q.v.) by North American Indians; 
strings of shell beads, frequently tied together in belts, served as 
money, ornaments and also as a means of communication, The 
impracticability of using objects prevented the development of 
any full system, and such primitive devices are restricted to small 
geographical areas. 

Writing is expressed not by objects themselves but by markings 
on objects, Writing began when man learned how to communicate 
his thoughts and feelings by means of visible signs, understand- 
able not only to himself but also to all other persons initiated 
into the particular system. The relationship between writing and 
speech was at first very loose, inasmuch as the written message 
did not correspond to an exact utterance. A message had one 
meaning and presumably could be interpreted by the reader in only 
one way, but it could be read, that is, put into words, in several dif- 
ferent ways and even in several different languages. 

In later periods, systematic phonetization enabled man to ex- 
press his ideas in a form which corresponded exactly to the spoken 
units. From that time writing gradually lost its character as an 
independent mode of expressing ideas and became a tool of 
language. 

While the elements of language include phrases or sentences, 
words, syllables, distinctive sounds or phonemes and prosodic 
features, writing systems are concerned chiefly with the visual 
representation of words, syllables and single sounds, Signs for 
phrases are rarely found in popular writings, though they form 
an integral part of all stenographic systems. Of prosodic features, 
such as quantity, accent, tone and pauses, only the latter are 
partially expressed in writing by word division and punctuation 
marks. Commonly, writing fails to indicate adequately the pro- 
sodic features. ‘Thus, in a sentence such as "Are you going 
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home?” the interrogation is indicated by the question mark, but it 
is left to the reader to decide whether the emphasis is on the first, 
second, third or fourth word. By contrast, phonetic translitera- 
tions frequently employ special signs to denote characteristics of 
prosodic nature, by means of diacritical marks or numbers, as in 
the writing of démos (+ denotes quantity and stress), or kus (3 
denotes tone), A full indication of tone or pitch has been devel- 
oped only in the system of musical notation. Table I shows in 
chart form the various ways of writing linguistic elements. 


TABLE I.—Ways of Writing Linguistic Elements 


Elements Written sign System of signs 

[Phrase . .  . | Phraseogram or phrase sign Phraseography or phrase 
writing} 

Word. . . .|Logogram or word sign Logography or word 
writing 

Syllable . . .|Syllabogram or syllabic sign Syllabary or syllabic 
writing 4 

Single sound ^.  . | Letter or alphabetic sign Alphabet or alphabetic 
writing 

{Prosodic feature — . | Prosodic sign or mark Prosodic writing] 


The various stages of the development of writing are shown in 
chart form in Table II. Absurd as it may appear at first glance 
to designate the three main stages of writing as No Writing, Fore- 
runners of Writing and Full Writing, there are good reasons for 
this division. A full discussion follows the chart. 

Archaic devices from an older period and innovations ahead of 
the accepted development may be found in a system of writing 
at any period. Hence in the representation (below), it is impos- 
sible to take account of all minor divergences. A long and com- 
plicated terminology would only tend to obscure the issue. For 
this reason, the terminology used in the chart is meant to define 
only the major characteristics of a writing. English writing, like 
Latin, is called alphabetic, even though it contains some word 
signs, as in “3 Ib." or “£3” for “three pounds.” Many more word 
signs are used with the Elamite syllabary and the Pahlavi alpha- 
bet. The Hittite hieroglyphic syllabary contains a few signs of 
the type tra, ara, outside of the normal development. The Carian 
alphabet consists of alphabetic signs borrowed from Greek with 
a number of syllabic signs borrowed from another system of local 
(Anatolian) origin. In all phonographic writing, especially in 
Chinese, are found elements which are normally included under 
the semasiographic stage of writing. 

TABLE II.—Stages of the Development of Writing 


No Writing: Pictures 
Forerunners of Writing: Semasiography 
1, Descriptive-representational device 
2. Identifying-mnemonic device 
Full Writing 
Phonography, 
1. Word-syllabic | Sumerian Egyptian | Cretan Hittite Chinese 
(Akkadian) 
2. Syllabic. . | Elamite West Linear A Japanese 
i Semitic 
Hurrian | (Phoeni- | Linear B 
cian) 
(Hebrew) | Cypro- 
Minoan 
(Aramaic)| Cypriote 
Phaistos? 
3. Alphabetic . mee eed 
Aramaic 
forie 
lebrew 
(vocalized) 
Latin 
Indic 


Pictures.—The fact that pictures are mentioned as the first 
stage, called No Writing, implies: (1) that what are normally 
understood as pictures do not fall under the category of writing; 
but (2) that writing had its origin in simple pictures. There is 
however, a very close connection between pictures and writing, 
for a natural way of communicating ideas by means of visible 
markings is achieved by pictures. To primitive man a picture in 
a crude way takes care of the needs fulfilled in modern times by 
writing. In time the picture developed in two directions: (1) 
pictorial art, in which pictures continued to reproduce more or 
less faithfully the objects and events of the surrounding world 


in a form independent of language; and (2) writing uus 

x i men A ? ich 
signs, whether they retained their pictorial form or not, ultimate) 
became symbols for linguistic elements. y 

Semasiography.—Under Forerunners of Writing are included 
the various devices by which man first attempted to cop 
vey his thoughts and feelings. An all-inclusive term which ns 
be coined for these devices is "semasiography" (Gr. sina 
“signification,” and graphe, "writing"). This is the stage in which 
pictures convey the general meaning intended by the writer, In 
this stage, visible drawn forms—somewhat like gesture language 
—express meaning directly without an intervening linguistic fom, 
In place of the term semasiography used here, most:scholars prefer 
the terms pictography or ideography. 

Primitive communication with visible symbols was achieved by 
descriptive-representational and identifying-mnemonic devices, 
As the two devices frequently overlap, it is difficult to assign some 
primitive writings rigorously to one or the other category. 

Descriptive-representational devices are similar to drawing 
but differ in that they contain only what is important for com- 
munication and lack aesthetic embellishment. In the identifying. 
mnemonic device a symbol is used to depict a person, an animal 
or an object for the purpose of identifying it individually, or of re- 
cording articulate utterances such as proverbs or songs An 
illustration of the identifying device is a drawing of a white 
hawk, to represent a man named White Hawk. Mnemonic de- 
vices are exemplified by the symbols used to record proverbs 
among the Ewe Negroes of Togoland, such as a picture ofa 
threaded needle and of a piece of cloth, representing the provetb, 
“The needle sews great cloth,” meaning that small things can 
achieve greatness. The descriptive-representational device may 
seem the more developed because it seems to communicate better 
than identifying-mnemonic devices. A drawing depicting a battle 
by the descriptive-representational device, for instance, tells the 
story better than one or two identifying-mnemonic signs. Itis 
not the descriptive-representational device, however, which leads 
to fully developed writing. Pictures drawn for this purpose t 
bound by the conventions of art, which limit and hinder them & 
vehicles of human intercommunication. 

Identifying-mnemonic devices are also drawn; their aim, how: 
ever, is not to describe but to help the reader remember an 
identify an event, object or being. Thus, a complete correspond 
ence is established and gradually conventionalized between cet- 
tain symbols and certain objects or beings. Since these objects 
and beings have names in the oral language, the correspondence 
is further established between the written symbols and thei 
spoken counterparts. Once it was discovered that words cou 
be expressed in written symbols, a new and much better mel i 
of human visual communication was established. lt Me 
longer necessary to record an event such as a man rs 0 
by drawing the man, spear in hand, killing the lion. Instead, 
spoken sentence, “man killed lion,” could be recorde ^ p 


conventional symbols representing the words “man, i 
a ^ d pressed by t? 
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rate pictures of sheep required in the descriptive- 
device. The introduction in the identifying devic 
in the signs, following the order of the spoken words, the pit 
contrast to the method of the descriptive device and 0 
ture, in which the meaning is conveyed by the totality E nie 
drawings without any convention as to the beginning © 
sage or the order in which it should be interpreted. wori 

A device in which individual signs express individue that & 
should naturally lead to a complete system of word sp 
word writing or logography. Such a fully developed 2 catt 
never existed, either in antiquity or in modern times. js 50 i 
and memorize signs for thousands of words and names as lit 
practicable that logographic writing either can pe Pici 
ited system or must find new ways to overcome the ol syst 

Primitive logographic writing can develop into Ai e mo 
only if a sign acquires a phonetic value independent 0 ost impo" 
ing of the sign as a word. This is phonetization, the Ee e thi 
tant single step in the history of writing. In modern 
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step is exemplified by rebus writing, in which the drawing of an 
eye and of a saw express the phrase “I saw,” or that of a man and 
a date express the word “mandate.” Phonetization and its sub- 
sequent systematization ‘made possible complete systems of writ- 
ing in which linguistic forms could be expressed by symbols with 
conventional syllabic values. Thus full writing originated. 

Phonography.—W ord-Syllabic Systems. —The Sumerians took 
the important step leading to fully developed writing. The Sume- 
rian state arid economy required records of goods transferred from 
the country to the cities and vice versa. Records were kept in 
concise ledger form, of the type “five sheep” or, with a personal 
name, “ten bows, X." The use of one sign for one word resulted 
in the origin of a logographic system which soon expanded into 
a phonographic system through the necessity of expressing per- 
sonal names in an exact way to prevent confusion in the records. 
The greatness of this achievement lies in the fact that, in creating 
a full word-syllabic system from the old identifying-mnemonic 
device, the Sumerians were able to break away entirely from the 
conventions of the descriptive-representational device. The writ- 
ing developed into the word-syllabic system, while the identify- 
ing-mnemonic device continued undisturbed on seals. 

There are seven ancient Oriental systems of writing, of which 
the oldest is the Sumerian, first attested in southern Mesopotamia 
around 3100 s.c. From there the main principles of Sumerian 
writing may have spread eastward, first to the neighbouring Proto- 
Elamites and then, perhaps via the Proto-Elamites, to the Proto- 
Indians in the valley of the Indus; one of the Near Eastern writ- 
ings may, in turn, have been the stimulus leading to the creation 
of Chinese writing. Around 3000 s.c. Sumerian influence pre- 
sumably worked its way westward to Egypt; Egyptian influence, 
in turn, spread toward the Aegean where, about 2000 B.C., Cretan 
writing originated, and a few centuries later, Hittite hieroglyphic 
writing in Anatolia, 

Since, of the seven systems, three—Proto-Elamite, Proto-Indic 
and Cretan—are undeciphered, the principles of writing can be 
discussed only as they are found in the remaining four—namely, 
Sumerian, Egyptian, Hittite and Chinese. 

As far as the basic principles of writing are concerned, the uni- 
fying characteristics of the four systems are that they are all 
Phonographic almost from the very beginning of their develop- 
ment and that they all contain signs of these three classes: word 
signs or logograms, syllabic signs and auxiliary signs. 

The formation of word signs is identical or very similar in all 
four systems. One sign or a combination of signs expresses one 
Word or a combination of words. Also the principles of using 
auxiliary signs, such as determinatives or punctuation marks, are 
identical, although the various systems may differ in form. Only 
in the use of syllabic signs are the differences so prominent as to 
Permit classification by types. 

Type I—Sumerian, Akkadian: monosyllables ending in a vowel 
or consonant: fa, ti, te, tu; at, it, et, ut; tam, tim, tem, tum; and 
very rarely also dissyllables like ata, tama. i 

Type I.—Egyptian: monosyllables and dissyllables ending in 
^ Yowel, with differences in vowels not indicated: /*, t^m?. 

Type III.—Hittite, and almost certainly Cretan: monosyllables 
ending in a vowel: ta, ti, te, tu. 

Type IV.—Chinese: monosyllables ending in a vowel or con- 
sonant: ta, ti, te, tu, to; at, it, et, ut, ot; tam, tim, tem, tum, tom. 

Syllabic Systems.—Four types of syllabic systems developed 
from the four word-syllabic systems discussed above: cuneiform 
Syllabaries, such as Elamite and Hurrian, from Mesopotamian 
Cuneiform; West Semitic syllabaries, such as Sinaitic, Proto- 

Alestinian, Phoenician, Old Hebrew, Old Aramaic, from Egyptian 
ieroglyphic; Aegean syllabaries, such as the Cretan and My- 
tenean Linear A and Linear B (see Minoan LINEAR Scripts), 

Ypro-Minoan and Cypriote and perhaps the little known Phaistos 
(Crete) and Byblos (Syria) writings, from Cretan; and, finally, 

€ Japanese syllabary from Chinese. 

, f all systems of writing the syllabic is the easiest to evaluate 
a the point of view of the development of writing: for all 
xh abic writings are either identical with, or simplified from, the 
“spective syllabaries of the word-syllabic writings from which 
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they are derived. Syllabic writings exhibit the following four 
types: 

Type I.—Elamite and Hurrian cuneiform: monosyllables ending 
in a vowel or consonant: ta, ti, te, tu; at, it, et, ut; tam, tim, tem, 
tum. 

Type II.—West Semitic: monosyllables ending in a vowel, with 
differences in vowels not indicated: t". 

Type III.—Linear A, B and Cypriote: monosyllables ending in 
a vowel: ta, ti, te, tu, to. 

Type IV.—]Japanese: monosyllables ending in a vowel: ta, ti, te, 
tu, to; (da, di, de, du, do). 

Only two of the four types here mentioned employ syllabic signs 
exclusively, namely the West Semitic and the Cypriote. The de- 
rived cuneiform syllabaries, and most of the Aegean syllabaries, 
carry with them a limited number of word signs borrowed from 
the Mesopotamian cuneiform and Cretan hieroglyphic respec- 
tively; the Japanese syllabic system (kana) is used normally side 
by side with a number of word signs derived from Chinese (kanji). 

Alphabetic Systems.—1f by the word “alphabet” is understood 
a writing which expresses the single sounds of a language, then 
the first alphabet was formed by the Greeks, Although through- 
out the second millennium s.c. several attempts were made to 
indicate vowels in syllabaries of the Egyptian-Semitic type, none 
developed into a full vocalic system. The usual way was to add 
phonetic indicators as helps in reading the vowels, which normally 
were left unindicated in the Semitic systems of writing. But 
while the Semites sparingly employed these matres lectionis, as 
they are called, as in the case of m*-1?-k(4)-t'.4' for malakti “I 
reigned,” the Greeks used them systematically after each syllabic 
(i.e., consonantal) sign. Thus, following the principle of reduc- 
tion, it was seen that, in ¢i-i!, since the second sign did not stand 
fora separate syllable j' but for a vowel i, the first sign must stand 
for a consonant ¢ and not for a syllable /*. 

The Greeks, therefore, having accepted in full the forms of the 
West Semitic syllabary, evolved a system of vowel signs which, 
attached to the syllabic signs, reduced the value of these syllabic 
signs to simple consonants and thus for the first time created a 
full alphabetic system of writing. From the Greeks the Semites 
in turn learned the systematic use of vowel marks and conse- 
quently developed their own alphabets. 

There are three types of alphabets in use, characterized by 
three different methods of indicating vowels: 

Type I.—Greek, Latin; vowels indicated by separate signs: t-a, 
t-i, t-e, t-u, t-o. 

Type II.—Aramaic, Hebrew, Arabic: vowels indicated by sepa- 
rate diacritical marks: £, f, £, £, t, or the like. 

Type IIL—Indic, Ethiopic: vowels indicated by diacritical 
marks attached to the sign or by internal modification. 

During the last 2,500 years alphabets have reached to the far- 
thest corners of the earth, but the principles of writing have not 
changed. Hundreds of alphabets throughout the world, different 
as they may be in outer form, use the principles first and last 
established in Greek writing. 

See ALPHABET; CALLIGRAPHY; CUNEIFORM; HANDWRITING; 


HIEROGLYPHS; INSCRIPTIONS;  PALEOGRAPHY; PICTOGRAPHY; 
Rune. See also references under “Writing” in the d « 
I. J. G.) 


WROCLAW, a wojewodztwo (province) in southwestern 
Poland bordering on Czechoslovakia and the German Democratic 
Republic (East Germany). Area 7,269 sq.mi. (18,827 sq.km.); 
pop. (1960) 1,806,310. To the south are the Sudetens, a moun- 
tain range of complex geological structure and varied landscape. 
It is a popular tourist area, with mineral springs and health resorts 
at Ladek, Duszniki, Polanica, Kudowa, Cieplice, Karpacz, and 
Szklarska Poreba. The rich mineral resources of the Sudetens 
formed the basis for a prosperous industrial region. Wroclaw 
is the largest coal producer in Poland, and it also has deposits of 
copper, granite, basalt, sandstone, and porphyry. The Sudeten 
foothills, with fertile loess soils, support intensive agriculture. The 
Silesian lowlands, to the north, are watered by the Oder and its 
tributaries. These lowlands are composed of large wooded areas 
that cover about one-quarter of the wojewodztwo. 
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Agriculture and forestry are highly developed, and industries 
include manufacture of heavy machinery and rolling stock, textiles, 
chemicals, electrical appliances, building materials, and leather 
goods. The largest towns include Wroclaw (the capital), Wal- 
brzych, Legnica, Jelenia Gora, Swidnica, Bielawa, Dzierzoniow, 
and Klodzko. (T. K. W.) 

WROCLAW (German BnEsrAU), a city of southwestern Po- 
land, the seat of a Roman Catholic bishopric, and capital of the 
wojewodztwo (province) of the same name, lies in the Silesian 
lowlands on both sides of the Oder River, 109 mi. (175 km.) S 
of Poznan. Pop. (1939) 615,006; (1950) 308,925; (1960) 430,- 
522; (1964) 466,000. 

The oldest part of the city, which existed in the 10th century, is 
on two islands, the Cathedral Island and the much smaller Sand 
Island, lying between two arms of the Oder. The old town, de- 
stroyed by the Tatars in 1241, was later rebuilt, but in the mean- 
time a new town had grown up on the left bank around a market 
square from which main streets radiated north, east, south, and 
west. The new town received its municipal autonomy in 1261, and 
in 1327 it absorbed the old town. A semicircle of moats and walls 
was built, and these city defenses were kept until 1807. Their 
demolition on Napoleon's order favoured the city's extension, 
which was particularly rapid after 1871. In 1910 the city's 
administrative area was almost 19 sq.mi. (49 sq.km.) with a popu- 
lation of 512,105. On the eve of World War II it was four times 
larger, and its east-west axis was 15.5 mi, (25 km.) long. In 1945 
about 6895 of the city was destroyed, some outer sections being 
reduced to rubble. In Wroclaw the Germans defended themselves 
for three months, demolishing many blocks of houses in the old 
town in order to build an airstrip; the Russian heavy artillery did 
the rest. 

In the old town are several medieval buildings of great inter- 
est. The cathedral, dedicated to St. John the Baptist, was orig- 
inally built in Romanesque style in 1158-80 on an older founda- 
tion. The present Gothic cathedral, incorporating some of the 
former, was begun about 1244 and completed in the 14th century; 
about. 70% of it was destroyed in 1945, but it was carefully re- 
builtin 1946-51. The Gothic Church of the Holy Cross nearby 
(dating from 1288) and that of Our Lady of the Sand (1334-1412) 
also sustained heavy war damage but have been rebuilt. The most 
remarkable Gothic churches are St. Elizabeth and St. Mary Mag- 
dalen, near the market square; both date from the 13th century 
and were also damaged in 1945 but have been restored. The town 
hall, in the middle of the market square, is a Gothic building 
(14th-15th century) which now houses the historical museum. In 
front of it stands the monument of Count Aleksander Fredro, 
transferred there from Lwow (Lvov). Two Renaissance houses in 
the same square and several Baroque houses scattered through the 
old town escaped destruction in World War II. The university, 
a Baroque building facing the Oder, was built in 1728-36 as a 
Jesuit college. Damaged in 1945 and since repaired, it contains 
a magnificent hall (Aula Leopoldina), richly ornamented with 
frescoes. Besides the university, Wroclaw has seven other insti- 
tutions of higher education, including a polytechnic and schools 
of music, economics, medicine, agriculture, physical training, and 
plastic arts, The town also has five museums, five theatres, an 
opera house, a music hall, and a philharmonic hall. There are 
many public parks and gardens, including a botanical and a zoo- 
logical garden, all on the city outskirts. 

As a large industrial centre, Wroclaw produces a wide range 
of manufactures, including rolling stock, heavy machinery, trans- 
port equipment, electrical equipment, sanitation ware, chemicals. 
textiles, clothing, paper, and processed foods. The city also con- 
tains foundries and has Poland’s largest flour mills. Wroclaw is an 
important communications centre from which ten railway lines ex- 

tend to all regions of Poland. International railway lines that 
pass through the city include the Prague-Warsaw-Moscow line: 
the Prague-Danzig-Gdynia-Szczecin line, and the Szczecin- 
o line. The city also has an airport and a river port on the 

History.—From the end of the 10th century Wroclaw was 
of Poland. It was an administrative and commercial inta [^ 
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mint existed there in the 11th century) and a fortified town, T 
Ap. 1000 King Boleslaw I the Brave founded a bishopric th 3 
subject to the archbishopric of Gniezno. When Boleslaw M 
Wry-Mouthed died in 1138 his kingdom was divided among li 
four sons. Wladyslaw, his eldest son, inherited Silesia, with th 
overlordship of the whole, and became the head of the Silen E 
of the Piast dynasty. Wroclaw was first the capital of the eii 
of Silesia, but as a result of further subdivisions among the Mr 
bers of this prolific line, it became in the 14th century the chief 
town of a small principality of Wroclaw, without losing, however 
its leading economic importance. In 1335 Wroclaw was awarded 
to the Bohemian crown. In 1526 it passed, with all Bohemia, to 
the Habsburgs, although all the Piast Silesian princes were let 
the status of principes Poloniae (princes of Poland), In 174 
Wroclaw, with the major part of Silesia, was incorporated with 
Prussia. At that time the town’s population was bilingual, but the 
Germans exercised political and economic control. In 1821 a con. 
cordat between Prussia and the Holy See subjected the bishopric 
of Wroclaw directly to the pope. By the end of the 19th century 
the city was completely German. On May 7, 1945, Wroclaw was 
occupied by the Soviet Army. Soon after the Potsdam Confer- 
ence of Aug. 2, 1945, the Soviet military authorities transferred 
the city to Polish administration, By late 1945 the population had 
been greatly reduced and was almost exclusively Polish; the Ger- 
man inhabitants fled during the war or were later evacuated, 
(T. K. W) 
WROUGHT IRON: see Iron AND STEEL INDUSTRY. 
WRYNECK (Torticortis), a congenital or acquired defor: 
mity characterized by the affected side of the head's being drawn 
downward toward the shoulder together with deviation of the face 
toward the sound side, There are various forms, including the 
congenital, caused by a lesion of the sternomastoid muscle; the 
rheumatic, caused by exposure to a draft or cold and commonly 
known as stiffneck; and the nervous or spasmodic, the result of | 
irritation of the spinal accessory nerve or its roots. Many cists 
are the result of hysteria and some of tuberculous inflammation 
of the spine. (F.L; 
WU-CH’ANG, a member city of the tri-city conurbation of 
Wu-han on the right bank of the Yangtze at the mouth of the | 
Han River in Hupeh Province, China. It was merged in 1950 with 
the adjacent cities of Han-yang and Hankow to form the single 
metropolis of Wu-han, See Wu-HAN. D 
WUCHOW (Wv-cxov, Ts'ANG-wv), former treaty port 1 
eastern Kwangsi Province, China, on the north bank of the Be 
Chiang (West River) at its junction with the Kuei Chiang. Tris 
220 mi. above Canton and can be reached all year by vessel E | 
8-ft. draft, and in high water, of 15-ft. draft. During Hg 
floods the water pent up by the downstream gorges rise J (ie 
Because of its location, Wuchow was long the principal trade m 
of the Kwangsi basin and western Kwangtung, shipping ot ‘et 
cargoes of tung oil (for which the city is named), timber, Ws 
sugar, hides, and matting. The city was the site ofa US. a jd 
and repeatedly was bombed during World War II; it was occ E 
briefly by the Japanese late in 1944. Its trade dominanti 
southwest China may be threatened or greatly reoriented i jang 
operation since 1955 of the railway from Li-t’ang to oa H) 
farther west. Pop. (1953) 110,800. Us and 
WU-HAN, the greatest metropolis of central. compi 
capital of Hupeh province, It is a tri-city conurbation y 
ing Hankow, Han-yang and Wu-ch'ang. Hankow (Han- 
on the north side of the Vangtze at the mouth 0 site, 
(Hankow means "mouth of the Han"). Immediately oPh Jitie 


the angle of junction, is the older city of Han yane ie, is te 


munist bi yi 


in 1950 the three cities were merged into à single Fs 
Wu-han. Pop. (1953) 1,427,300; (1958 est.) 2,22600 T. 

Communications.—This triple city of Wu-han nes impe 
unrivaled geographical centrality which gives its zs jes 8D 
commercial significance. The Hupeh basin in which e coun 
eminently the central basin of China, the very heart point of Be 
try, and the converging point of routes from every P 
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compass. If a line is drawn connecting the chief emporia along 
the periphery of China proper, (Peking, Sian, Ch’eng-tu, K’un- 
ming, Canton, Shanghai) there is a roughly circular area with Wu- 
han nearly in the centre. The Yangtze (q.v.), the greatest of 
China’s arterial waterways, is navigable for large ocean-going ves- 
sels, except during the winter dry season, up to the site of Hankow 
which can therefore be considered as the head of ocean navigation, 
although 600 mi. from the coast. Upstream between Hankow and 
T-ch'ang, at the outlet of the Yangtze gorges, it is navigable for 
vessels of considerable size, and midway in this stretch, at Voyang, 
(Yüeh-yang), the river is the outlet for the large Tung-t'ing lake 
into which the Hsiang Chiang, the main artery of Hunan flows 
from the south, and from the southwest the Yüan Chiang, afford- 
ing the water route to Kweichow and southwest China generally. 
To the east, the P'o-yang lake, strictly analogous to the Tung-t'ing 
lake, receives the waters of the Kan Chiang, the second of the 
two great river routes to the south through the south China high- 
lands. Chiu-chiang, at the Yangtze outlet of this system, may be 
regarded largely as a. feeder of Wu-han which is centrally placed 
in relation to the twin basins of Tung-t'ing and P'o-yang. 

To the west of the Hupeh basin is the trough of the Yangtze 
gorges, difficult to navigate, but the only practicable route by 
which the Yüan Chiang or Red river basin of Szechwan can be 
brought into relation with the heart of China and the ocean. The 
construction of special steamers for negotiating the gorges even 
during the dry season formerly greatly facilitated trade between 
Chungking and Hankow. From the northwest comes the Han 
Chiang, navigable for 300 mi. above Hankow and the chief water 
route to Sian and northwest China. 

The importance of this convergence of river routes was in- 
creased by the fact that the main north-south trunk railroad of 
China, the line linking Peking and Canton, intersected the Yangtze 
there. The railway was at first in two sections: the northern 
section from Peking to Hankow, and the southern section from 
Wu-ch’ang to Canton. Under the Communist regime, in 1957, 
a double-decker rail-and-road bridge was completed between the 
north and south banks of the Vangtze river, thus providing for 
the first time direct through traffic along the trunk railway. The 
importance of the Wu-han cities as a railroad hub was further in- 
creased since the southern section of the main line had branches 
leading eastward to Hangchow and southwest to Kwangsi province 
and North Vietnam. As the meeting point of maritime, river 
ànd rail transportation, Wu-han has almost unique advantages as 
à collecting and distributing centre, a position comparable to that 
of Chicago in the United States. Wu-han is connected by regular 
Steamer services with Shanghai, Chungking and other river ports 
and is the focus of an active junk traffic. It is the chief entrepót 
lor the central Yangtze provinces and for west and southwest 
China, particularly for tea, cotton, silk, timber (from western 
Hunan by the Viian Chiang), tung oil and hides. 

Industries.—Hankow was one of the first inland cities of 
China to be opened to foreign trade (1858) and its development 
as a port in close contact with Europe brought it early under the 
influence of western industrialism. Concessions were once held 
by Great Britain, France, Germany, Russia and Japan. Han-yang 
Was selected by the viceroy Chang Chih-tung in 1891 as the site 
of the first modern steel plant in China. In 1908, the plant be- 
came the property of the Han-yeh-ping Tron and Steel company, 
Which was named for the Han-yang plant, and the Ta-yeh iron 
Mines and P'ing-hsiang coal mines that supplied the steel plant 
with raw materials. The company was largely financed by Japa- 
nese loans, After World War I, Japanese interests obtained a share 
in the management of the company, closed down the steel furnaces 
and concentrated on shipping iron ore and pig iron to Japan. After 
1925 the pig iron output gradually ceased. In 1938, during the 
Chinese- Japanese War, the Han-yang plant was dismantled and 
temoved by Vangtze river junks to Chungking. The steel industry 
of the Wu-han area was gradually revived under the Communist 
tegime after 1949, A medium-sized steel plant was built in the 
early 1950s on the basis of former Japanese installations at Huang- 
shih, downstream from Wu-han. In the tri-city area itself which 
as become a major industrial complex of China, construction of 
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a large steel plant began in the mid-1950s on the south bank of the 
Yangtze and 15 mi. east of Wu-ch’ang. The first large blast fur- 
nace of this plant was in operation by the late 1950s. 

Wu-han was also an important centre of textile manufactures, 
although ranking far behind Shanghai. The cloths produced were 
mainly plain cloths, including woolen and cotton mixtures, and 
fancy cloths, including artificial silk and brocades, the demand 
for which was increasing. Dependent on this industry were a 
large number of dye works, the dyers in the majority of cases 
being weavers as well. American varieties of cotton yielded much 
better results in the Hupeh basin than in the Yangtze delta and the 
area under cotton in the region surrounding Wu-han was steadily 
increasing. 

Another large industry based on local production was repre- 
sented by the rice mills, employing modern machinery. In addi- 
tion there were several oil mills, utilizing the large local supplies 
of beans, and many important refineries of wood or tung oil, which, 
as a substitute for linseed and other oils, had a large American 
and European market. There were also flour mills, cement works, 
soap and albumen factories, distilleries and a large number of 
miscellaneous industries. Hankow was also a great banking 
centre. 

Prior to the political disturbances of 1926-27, the rapid increase 
in Hankow's foreign trade was remarkable, and after the settle- 
ment of the political issues described below Hankow retained its 
position as one of the leading Chinese trade centres. 

History.—Wu-ch'ang, the oldest of the Wu-han cities, dates 
from several centuries B.c. It was capital of both the Chou (300 
B.c.) and Wu (A.D. 300) kingdoms. An ancient cultural centre, 
itis the seat of Wu-han university and location of various com- 
mercial, industrial and art institutes, including those of medicine, 
agriculture and technology. 

Both because of its intrinsic importance and its situation in 
relation to the chief routes, the Wu-han group of cities figured 
prominently in the troubled political history of modern China. 
The revolution of 1911 broke out in the barracks at Wu-ch'ang; 
the low ridges, particularly the Serpents’ ridge, which there cross 
the marshy basin, were of great strategic importance in the sub- 
sequent fighting. The line of heights overlooking the Han Shui 
was the scene of the principal struggle between the imperial and 
revolutionary troops, the main objective being the government 
arsenal at Han-yang. The capture of Hankow by the Nationalist 
armies, advancing northward from Kwangtung (Dec. 1926), 
marked the extension of Nationalist power to the middle Yangtze. 
It was followed by a serious mob onslaught on the British con- 
cession, the charge of which passed into the hands of the Chinese, 
and for a time business was completely suspended. Finally an 
agreement was concluded providing for the dissolution of the Brit- 
ish municipal council and the setting up of a Chinese municipality 
modeled on that already set up for the former German concession 
in Hankow but Chinese-British in composition. After the fall of 
Nanking in 1937 the Chinese government withdrew temporarily 
to Hankow which became the base of Chinese resistance, defended 
by several “booms” on the Yangtze and strong fortifications and 
troop concentrations. The battle for Hankow started June 12 
and ended with a final Japanese breakthrough north of the city 
which caused the evacuation on Oct. 12 and the fall of the city 
on Oct. 25, 1938, Japan occupied Wu-han until 1945. Control 
of the Chinese Nationalist government after World War II was 
short lived, however, and the cities fell to Chinese Communist 
troops in 1949. (T. Sp.) 

WU HOU (Wv Tse T'en) (A.D. 625-705), empress of China 
in the T’ang dynasty, was born in 625. She entered the palace 
at the age of 14 as a concubine to the Emperor T’ai Tsung and at 
his death in 649 obtained from his successor, Kao Tsung, who was 
deeply in love with her, the right to remain in the palace. After 
bearing the emperor a son she obtained the rank of empress. At 
Kao Tsung’s death in 683 the empress, who had dominated the 
court for 30 years, deposed her son Chung Tsung, after a month’s 
reign, and had herself enthroned (in 690) as empress and sov- 
ereign, a position never held before by a woman in China. She 
died in 705. Ruthless, cruel and ambitious, she had great ability 
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and ruled well. The consolidation of the dynasty and empire were 
due to her. 

See C. P. Fitzgerald, Empress Wu (1956). (C. P.F.) 

WU-HU, an important port in Anhwei Province, China, on 
the east bank of the Yangtze about 50 mi. SW of Nanking. East 
from Wu-hu the Yangtze delta is predominantly flat land, lakes, 
and canals. The city was a treaty port, 1877-1943, and is freely 
reached by deep-draft shipping carrying out the rice, silk, cotton, 
tea, wheat, feathers, and eggs brought in via the network of canals. 
Wu-hu is a leading market for rice which is shipped regularly to 
the lower Yangtze and Canton areas. The city is connected by 
road, rail, and river to Nanking, Across the river is Yu-ch'i-k'ou, 
a rail terminus with connections to Ho-fei and the Huai-nan coal 
mines, Wu-hu has a large modern cotton-spinning factory and a 
power and light works. Pop. (1953) 242,100. (Te. H.) 

WULFENITE, a mineral consisting of lead molybdate, has 
been a minor source of molybdenum. Crystals usually have the 
form of thin square plates, sometimes beveled by pyramidal 
planes; they have a resinous to adamantine lustre, and are usu- 
ally yellow to orange in colour. It crystallizes in the tetragonal 
pyramidal class of the tetragonal system, and the formula is 
PbMoO,. The hardness is 3, and the specific gravity about 6.8, 
being lower when there is replacement of lead by calcium, and 
higher with replacement of molybdenum by tungsten. Wulfenite 
occurs in the oxidized zone of lead and molybdenum deposits. 
Fine crystals have been found at Pribram, Czechoslovakia, and 
brilliant orange-red crystals in Yuma County, Ariz. 

(L..S. Rr.; X.) 

WULFHERE (d. 674), Anglo-Saxon king of the Mercians, son 
of Penda, became king (657) when the Mercians revolted from 
Oswiu of Northumbria. Though not in Bede's list of overlords of 
lands south of the Humber, he had that power. Overlord in Essex 
by 664 and supreme in London, by his death he held Surrey and the 
West Saxon lands north of the Thames. He gave the Isle of Wight 
and the opposite mainland to king Aethelwalh of Sussex. With 
an army of all the southern peoples he invaded Northumbria in 
674, but was defeated and lost Lindsey to the Northumbrians. He 
fought the West Saxons in the same year. By Eormengild, daugh- 
ter of Ercenberht of Kent, he had a son, Cenred (king of Mercia, 
704—709), and a daughter, St. Werburg. He was succeeded by his 
brother Aethelred. (D. Wx.) 

WULFSTAN (d. 1023), bishop of London, 996-1002, arch- 
bishop of York, 1002-23, and. bishop of Worcester, 1002-16, the 
author of many Old English homilies, treatises, and law codes. He 
sometimes used the nom de plume Lupus. He was a product of 
the Benedictine revival and probably had some early connection 
with one of the Fenland abbeys, but nothing is known of him with 
certainty before he became a bishop. 

Wulfstan wrote in a distinctive style, which has enabled the 
canon of his work to be established. From 1008 he drafted the 
laws of Aethelred and those of Canute, and it was probably he who 
inspired the latter to reign as a Christian king and thus prevented, 
the Danish conquest from being a disaster to Anglo-Saxon civiliza- 
tion. He was interested in problems of government and the ar- 
rangement of society, as is shown by the work known as Institutes 
of Polity and some short legal compilations made by him. He 
was also deeply concerned with the reform of the church. He 
studied canonical literature, asked Aelfric to write two pastoral 
letters for him, and was himself the author of the text known as 
The Canons of Edgar. His most famous work, the Sermo Lupi ad 
Anglos, is an impassioned appeal to call his countrymen to repent- 
ance and reform in 1014, after Aethelred had been driven out by 
Sweyn's invasion. He interpreted his country's misfortunes as 
retribution for sin, and, in a passage which illustrates his emphatic 

style as well as his zeal as reformer and preacher, claims that 


Things have not gone well now for a long time at home or abroad, 
but there has been devastation and famine, burning and bloodshed in 
every district again and again; and stealing and killing, sedition and 
pestilence, murrain and disease, malice and hate and spoliation by rob- 
bers have harmed us very grievously, and monstrous taxes have afflicted 
us greatly, and bad seasons have very often caused us failure of crops . . . 
Lo, what is there in all these events except God's anger clear and visible 
over this people? 
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Of his other homilies, some are denunciatory, some eschatolog 
cal, some straightforward instruction in the Christian faith gi» 
had a wide acquaintance with Latin writers, especially with Fr 
S E ; anke 
ish authorities, and also with Gregory and other fathers, with th 
Benedictine Rule, with Bede, Aldhelm, Alcuin, and the va. 
ecclesiastical documents of the English church. Several es 
hera of Latin writings derive from collections made by or 

or him. 

Wulfstan’s style is distinguishable in some entries in the north. 
ern recension of the Anglo-Saxon Chronicle, and in an Old English 
version of the Benedictine office. He died at York on May 28 
1023, and was buried at Ely. Ü 

A. Napier's edition of Wulfstan's homilies. (1883) includes 
many not by him. Dorothy Bethurum's edition of the genuine 
homilies (1957) has a full bibliography, pp. 106-112. See also 
Sermo Lupi ad Anglos, edited by D. Whitelock, Methuen's Old 
English Library, 2nd ed. (1952); James M. Ure, The Benedicting 
Office (1957). Institutes of Polity was edited by Benjamin 
Thorpe, in Ancient Laws and Institutes of England, vol. ii, pp, 
304-341 (1840). (D. Wx.) 

WUNDT, WILHELM (1832-1920), German philosopher, 
physician, physiologist, and psychologist, often called the father of 
scientific psychology, founded the first psychological laboratory, 
He was born in Neckarau, a suburb of Mannheim in Baden, on 
Aug. 16, 1832. The son of a Lutheran pastor, he was privately 
tutored, going on to earn the M.D. (Heidelberg) in 1856, After 
spending the spring of that year at Berlin studying with Johannes 
Peter Müller (g.v.), he returned to Heidelberg as a Privatdozent 
in physiology. In 1858 he published his first book, Lehre von den 
Muskelbewegungen (“Study of Muscular Movements”), and the 
first section (on touch) of Beiträge zur Theorie der Sinneswahrneh- 
mung (“Contributions to the Theory of Sense Perception”). In 
the same year Wundt was appointed assistant to H, L. F, vou 
Helmholtz (g.v.) and placed in charge of the laboratory cou 
in physiology, holding that position until 1864, when he became 
assistant professor in physiology. 

It was during this period that Wundt offered the first couse 
ever taught in scientific psychology (1862). Until then, psychol- 
ogy had been regarded exclusively as a branch of philosophy, to 
based primarily on rational analysis. In his new course, Wun 
added the experimental methods of the natural sciences, and pul 
lished the lectures in 1863 as Vorlesungen über die Menschen: th 
Thierseele ("Lectures on the Mind of Humans and Animals ^ 
Disappointed at being passed over as Helmholtz' successor at He 
delberg, he applied himself to the writing of Grundzüge dri 
ologischen Psychologie (Fundamentals of Physiological Psy y 
ogy”) (1873-74). This two-volume work became one of T d 
important in the history of psychology and was responsible " 
becoming a member of the faculty at the University of í ve 
(1874). A year later he went to the University of s 
chair in philosophy (no departments of psychology existed), 
sition he retained until he retired in 1917. hological 

In 1879 Wundt established at Leipzig the first psycho 
laboratory in the world. To meet the publication bere $e 
laboratory, he founded (1881) Philosophische Studien, t en 
journal ever devoted to psychology. His writings M RU 
were chiefly philosophical. He published three huge bes His 
(1880), Ethik (1886), and System der Philosophie (nd 
most important later works include: Grundriss der Psy i 
(“Outlines of Psychology”) (1896); Völkerpsychologié ance 
Psychology”) (1900-20), a ten-volume work on which | ret i 
trated his energies during the final years of his life: E d Ph, 
die Philosophie (“Introduction to Philosophy") (190) 
führung in die Psychologie ("Introduction to Psychology i mot 
Wundt's output was prodigious, and his bibliography c9? 
than 500 titles. « ousness 

Wundt regarded description of the contents of conscit fot 
the problem of scientific psychology. His psychology) c 
has been designated as the content school in contradis p 
schools concerned with acts, functions, or unconscious b 190 
He died at Grossbothen, a village near Leipzig. 0? AVE: or 

BrsLi0cRAPHY.—R. S. Harper, “The First Psychological 
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is, vol. 41 (1950) ; J. C. Flügel and D. J. West, A 
P ology ++. 0964); R. J. Deck and E. ires qna 
Source Book in the History of Psychology (1965). | (K. M. D.; X.) 

WU P'EI-FU (1878-1939), Chinese general, was born in 
Shantung. He joined the 3rd Army Division, commanded by 
Tsao Kun, distinguished himself in several minor campaigns, and 
was rewarded by Tsao Kun in 1916 with the command of a divi- 
sion. By 1917 he was the Peking government's chief bulwark 
against the monarchists, Sun Yat-sen’s independent republic at 
Canton, and the ambitions of Marshal Chang Tso-lin, the governor- 
general of Manchuria, Sun Yat-sen was not in a position to take 
the offensive, but Chang Tso-lin invaded Chihli in the spring of 
1922 and, being defeated by the forces of Wu P’ei-fu, launched an- 
other attack in 1924. Wu P'ei-fu was defeated in a great battle 
near Tientsin in October and fled, after which he remained in re- 
tirement at Yochow. He refused to collaborate with the Japanese 
after their conquest of the area in 1937. He died in December 
1939. 

WUPPERTAL, a city of West Germany in the Land (state) 
of North Rhine-Westphalia, Federal Republic of Germany, lies 
ina valley among the hills northeast of Düsseldorf and about 20 
mi, S of Essen and the Ruhr Valley. It extends for a distance of 
10 mi. along both banks of the Wupper River, a small right-bank 
tributary that joins the Rhine between Düsseldorf and Cologne. 
Pop. (1961) 420,711. Y 

Formed by the amalgamation of several towns and communities, 
Wuppertal has remained a place of contrasts. Its special character 
lies in the proximity of the countryside which, seen from the hills 
above, seems to penetrate to its centre. The high narrow houses 
are built on the slopes of the valley in parallel terraces which are 
connected by flights of steps. A monorail suspension railway was 
built there at the turn of the 20th century. An opera house is one 
of the town's modern buildings and there are good sports facilities. 
There are several colleges for specialized study including theologi- 
cal and technical colleges, and a teachers’ training college. 

Communications and Industry.—The layout of the town 
with its many flights of steps presents serious traffic problems, but 
external communications are by a main arterial road through the 
valley and by roads connecting Wuppertal with the Cologne- 
Kamen and Cologne-Ruhr Autobahnen. Manufactures include 
machines, vehicles, tools, and electrical equipment. The pharma- 
ceutical and rubber factories are world famous, and the town has 
breweries, printing works, and publishing houses. Wuppertal is the 
textile centre for the region. 

History.—Wuppértal was created on Aug. 1, 1929, under the 
name of Barmen-Elberfeld, these being the names of two previ- 
ously independent towns which now form the eastern and central 
sections respectively. First mentioned in the 11th and 12th cen- 
turies, Barmen and Elberfeld jointly received in 1527 the monop- 
oly in yarn bleaching for the Bergische Land. (This monopoly 
Was repealed under the French civil code in 1810.) The introduc- 
tion of silk weaving (1760), and red dyeing (1785), gave an added 
impetus to the textile industries which rose to their greatest heights 
in the 19th century when Barmen textiles became famous. In both 
Barmen and Elberfeld during the Napoleonic War local govern- 
ment on the French pattern took the place of the existing form of 
municipal government. In 1815 both towns reverted to Prussia. 
The system of civic poor relief introduced in Elberfeld in 1853 
was long regarded as a model throughout the world. In 1929 the 
towns of Vohwinkel, Ronsdorf, Beyenburg, and Cronenberg were 
united with Barmen and Elberfeld to form Barmen-Elberfeld. 

he name was changed to Wuppertal in 1930. The town suffered 
Severe bomb damage during World War II. 
cu (Gp. H.; E. G. Wn.) 

WURTTEMBERG, a former German state, successively a 
Countship, a duchy, a kingdom, and a republic before partition 
after World War II, territorially approximating to the central 
and eastern areas of the modern Land Baden-Württemberg (q.v.) 
of the Federal Republic of Germany. For the last period of its 
Separate existence it was bounded northeast and east by Bavaria, 
Southeast by Bavaria and Lake Constance, and southwest, west, 
and northwest by Baden, except where Hohenzollern (Prussian 
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from 1849) was enclaved across the frontier in the south. The 
capital was Stuttgart (q.v.). 

The early history of Württemberg belongs to that of Swabia 
(g.v.). As early as 1081 a certain Conrad of Wirtemberg (i.e., 
Württemberg) is recorded among the local nobility, his surname 
being taken from a stronghold near Stuttgart. One of Conrad's 
descendants, Ulrich I, count of Württemberg from 1240 to 1265, 
took advantage of the decline of the Hohenstaufen dynasty to in- 
crease his possessions along the Rems River; and his successor 
Eberhard I the Illustrious (d. 1325) withstood the efforts of the 
German king Rudolf I to resurrect the Duchy of Swabia. Despite 
the opposition'of Imperial Cities (free towns of the Reich), the 
House of Württemberg continued to expand its dominions till the 
beginning of the 15th century, though it failed to push its western 
frontier beyond the Black Forest to the Rhine. Count Eberhard 
IV (1388-1419), however, acquired through marriage an exclave 
west of the Rhine, namely Montbéliard (Ger. Mómpelgard) on 
the borders of Alsace and Franche-Comté. 

The Treaty of Nürtingen (1442), which partitioned the Würt- 
temberg lands between branches of the family, was reversed by 
the Treaty of Münsingen (1482), and the Treaty of Esslingen 
(1492) secured the indivisibility of the inheritance. Eberhard 
the Bearded (im Bart; 1445-96), ruling from 1459, established the 
practice of consulting the Estates on public policy and finance 
and made Stuttgart the seat of a modernized administration 
(1482). He also founded the University of Tiibingen (1477). In 
1495 Wiirttemberg was raised to the rank of a duchy. 

Ulrich I (1487-1550), ruling as duke from 1503, obtained ter- 
ritories from the Palatinate through alliance with the Holy Roman 
emperor Maximilian and with the Wittelsbachs of Bavaria, but fell 
deeply into debt through keeping too splendid a court. A new tax 
(1514) provoked the peasant insurrection known as the “Poor 
Conrad” rising. The Estates then forced him to conclude the 
Treaty of Tübingen, whereby, in return for their assuming liabil- 
ity for his debts, he granted them important rights. Subsequent 
breaches of the general peace by Ulrich led to his being expelled by 
the Swabian League (see again Swasta) in 1519; and in 1520 the 
Swabian League sold Wiirttemberg to the emperor Charles V. 

Charles V in 1522 transferred Wiirttemberg to his brother, the 
future emperor Ferdinand I, The new rulers brought order into 
the country but failed to endear themselves to the inhabitants, who 
were going over to Lutheranism. The great rebellion of the peas- 
ants (1525), which spread from Wiirttemberg over much of south- 
ern Germany, was caused more by the ideas of the Reformation 
and by resentment at changes of the fiscal system than by social 
distress. From his exile in Montbéliard, Ulrich supported the ris- 
ing, but the Swabian League suppressed it savagely. 

On the disintegration of the Swabian League, Ulrich returned 
to Wiirttemberg in 1534; and Ferdinand, who was preoccupied 
with war against the Turks, agreed to his restoration in the Treaty 
of Kaaden, on condition that he should hold Wiirttemberg as an 
Austrian fief. Ulrich then invited Lutheran theologians to reform 
the church, dissolved the monasteries, confiscated ecclesiastical 
lands, and gave the universities and schools over to the new doc- 
trine. Though Charles V occupied Wiirttemberg again during his 
war against the League of Schmalkalden, he restored it to Ulrich 
on payment of a heavy war indemnity (1547). 

Ulrich’s son Christopher (1515-68), who succeeded him in 1550, 
was a convinced Protestant. He revised the ecclesiastical system 
(1559) and established a centralized state church, His reshaping 
of the civil government and of the judicial system was effective for 
200 years. Under him the Estates and their Diet, whose right to 
vote taxes was now undisputed, developed a lasting form. His 
efforts to organize united action by the Lutheran states made him 
the leader of German Protestantism. 

Christopher’s insignificant son Louis (d. 1593) was succeeded 
as duke by the gifted Frederick (d, 1608). The latter obtained 
the release of Württemberg from feudal subordination to Austria 
(Treaty of Prague, 1599) and promoted the Evangelical Union 
(1608), whereby the Lutheran princes allied themselves with the 
Calvinist Palatinate. The Estates, however, resisted his absolut- 
ism and attained decisive influence in political matters under his 
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weak successors. Districts, towns, and village communes enjoyed 
far-reaching rights of self-government. ¢ 

Wiirttemberg was grievously ravaged in the course of the Thirty 
Years’ War (g.v.). Eberhard III, duke from 1628 to 1674, who 
allied himself with the Swedes in 1632, had to take refuge in Stras- 
bourg after the defeat of the Swedes at Nordlingen (1634). In 
1638, however, he was restored to Wiirttemberg. Due to French 
and Swedish intercession, he lost no territory under the Peace of 
Westphalia (1648); but Wiirttemberg, which had a population of 
more than 450,000 in 1618, had only 166,000 in 1648. 

Recovery was slow. From 1688 to 1693, in the course of the 
War of the Grand Alliance (g.v.) the country was again subjected 
to French invasions and had to pay heavily in order to be spared 
worse treatment, Duke Eberhard Louis (d. 1733), who came of 
age to rule in 1693, strengthened his country’s defenses, modern- 
ized the administration and the schools (primary education had 
been made compulsory in 1649), and built the magnificent palace 
of Ludwigsburg. The Waldensian sect, to which in 1699 he granted 
asylum on its expulsion from France, introduced new industries. 
Wiirttemberg’s manufacture and export of textiles (wool and 
linen) dates from the 17th century; but the principal resources 
of the country consisted of its forests. 

Charles Alexander succeeded Eberhard Louis in 1733. Having 
become a Catholic, he had to promise to maintain the Protestant 
religion of his subjects. As he wanted to have a standing army, he 
came into conflict with the Estates. A Jewish financier, Josef 
Siiss-Oppenheimer, provided him with money; but the duke’s at- 
tempts to break the power of the Estates and to put the Catholic 
Church on an equal footing with the Protestant led to popular agi- 
tation, After Charles Alexander’s death (1737), Siiss was tried 
and hanged (1738). 

Charles Alexander’s son Charles Eugene (1728-93) was brought 
up in the spirit of the Enlightenment at the court of Frederick the 
Great of Prussia. Proclaimed of age to rule in 1744, he soon fell 
under French influences. His participation in the Seven Years’ 
War (q.v.) on the Franco-Austrian side against Prussia was a 
complete failure, and his reckless expenditure on attempts to imi- 
tate Versailles brought him into conflict with the Estates. In 1770, 
however, he was forced to come to terms with the Estates. The 
rest of his reign was tranquil, and prosperity was especially marked 
in a flowering of the arts and sciences. He built much, strove to 
promote manufactures, and founded the most modern university 

of his time, the Hohe Karlsschule, which his brother and successor 
Louis Eugene (d. 1795) abandoned for motives of parsimony. 

The French Revolutionary Wars brought devastation to Würt- 
temberg. Louis Eugene and his successor Frederick Eugene (d. 
1797) took the Austrian side, but Frederick Eugene had to make 
a separate peace with France in 1796, ceding Montbéliard and 
some smaller possessions west of the Rhine. His son and successor 
Frederick (1754-1816; II as duke from 1797; I as elector from 
1803 and as king from 1806) at first allied Württemberg with Aus- 
tria again, The Estates, however, objected strongly to his policy; 
and in 1802 he concluded a treaty with the French, whereby he 
was offered nine Imperial Cities and eight ecclesiastical territories 
in compensation for his losses west of the Rhine. The Reichsdepu- 
tationshauptschluss of 1803 (see GERMANY: History) confirmed 
this arrangement and raised the duke to the rank of elector. 

In forced alliance with Napoleon, Frederick in 1805 had to pro- 
vide troops for the campaign against Austria (see NAPOLEONIC 
Wars). He was rewarded, after the Battle of Austerlitz, with a 

large share of the ancient Habsburg lands in Swabia, with the 
adjacent possessions of the Order of Saint John of Jerusalem, and 
with the dordships of the former free knights of the Reich, while 
Austria had to agree to recognize him as king of Wiirttemberg. 
The kingdom was proclaimed on Jan. 1, 1806. 

Wiirttemberg received yet more territory on joining Napoleon’s 
Confederation of the Rhine (July 1806) but had to take part in 
Napoleon’s subsequent wars in the east. Frontier adjustments in 
1809-10 finally brought Frederick’s kingdom to an area of 19,511 
sq.km., twice the size of his duchy in 1797. 

Frederick abolished the constitutional powers of the Estates 
(1805), introduced a modern administration on French lines, sepa- 
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rated the judiciary and the executive, established a unifo; 
of law, gave equal rights to the various religious confe 
took education out of the hands of the church, 

On the defeat of Napoleon in the Battle of Leipzig, Frederick 
went over to the Allied side against him. By the Treaty of Fulda 
(Nov. 2, 1813), Austria, Prussia, and Russia guaranteed his kin 
dom. The Congress of Vienna, however, which led to Wi ome 
berg’s entry into the German Confederation, obliged Frederick i 
restore the Estates; and the Diet in 1815 rejected the Constitution 
that he was willing to grant. Conflict went on into the reign of 
his son William I (1781-1864; king from 1816) till a modem 
constitution was agreed in 1819. Thenceforth the legislature was 
bicameral, the First Chamber representing the higher nobility, the 
Second only certain sections of the rest of the population, An 
edict of 1822 gave far-reaching authority to the communes, 

William I was unsuccessful as an exponent of “trialism” (Ger, 
Trias-Idee), the scheme for a close union of the medium-sized 
German states as a third party to offset the dualism of Austria 
and Prussia within the Confederation; but he remained a lifelong 
opponent of Prussian attempts to win hegemony. During therevo- 
lution of 1848 (see again GERMANY: History) he maintained a 
liberal ministry in office but refrained from identifying himself per- 
sonally with his people’s enthusiasm for a political reorganization 
of Germany. On the breakup of the Frankfurt National Assembly, 
the left-wing delegates set up a “Rump Parliament” in Stuttgart 
in June 1849, but this was dispersed after a few days; and the 
Frankfurt Assembly’s “Fundamental Laws of the German People,” 
which Württemberg had adopted, were soon discarded, the con- 
stitution of 1819 being restored. 

The South German Zollverein (customs union) was founded by 
Württemberg and Bavaria in 1828; and it was largely due to Würt- 
temberg that the German Zollverein came into being in 184. 
Württemberg received its first railway in 1845. 

William's son Charles (1823-91), king from 1864, took Austrias 
side against Prussia in the Seven Weeks’ War (q.v.) of 1866, with 
the support of public opinion. After the Prussian victory, Wirt 
temberg had to pay an indemnity of 8,000,000 gulden. The chief 
minister, F. G. K. von Varnbüler, then concluded a secret alliance 
with Bismarck. Having taken Prussia’s side in the Franco-German 
War, Wiirttemberg became a member of the new German Empire 
in 1871. 

With Hermann von Mittnacht as chief minister (from 1876 t 
1900) Württemberg found a comfortable place in the new Ger- 
many, retaining its independence in internal administration, € 
clesiastical affairs, and education, as also in the management of 7 
postal and railway services. It moreover retained special nig 
over taxation and the armed forces. Manufacturing industtt 
were successfully developed—on the one hand for machinery i) 
motors (Gottlieb Daimler produced his automobiles at ed 
on the other for precision-engineering, textiles, watches an t 
musical instruments, and book-production. The previously 
rate of emigration declined. : 

Charles was succeeded in 1891 by his first cousin i 
William II (1848-1921). In 1895 the democratic Gu il 
ple’s Party and the Centre Party together obtained à mem jf 
votes, and lively debates in Parliament led to legislation for re d 
both fiscal (1903) and constitutional (1906). The First of ie 
was broadened, the Second became purely representative 
people. Art and drama meanwhile flourished again. 

Progress was halted by World War I, and the E 
November 1918 forced the conscientious and well-liked jn 191% 
to abdicate. A republican constitution was promulgated f it 
but as a member state of Germany under the Weimar Com gol 
Wiirttemberg lost all the special privileges which had been den 
toit under the former system. Coalition governments 0 ‘ 
ocratic parties firmly suppressed Communist attempts is wet 
throw them. Inflation and the economic crisis of the 1 m 
less disastrous for Württemberg than for other Gern gott 

Under the Nazi regime a Reichsstatthalter or Heute d gov 
nor for Württemberg was appointed in 1933, and the * shile 
ernment was subordinated to that of the Reich in 1934 
Landtag or State Diet was abolished. 
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In World War II nearly all the larger towns of Württemberg 
suffered serious damage from air raids. In 1945, when U.S. and 
French troops were entering the country, there was some stubborn 
fighting in the Heilbronn-Crailsheim region. Northern Wiirttem- 
berg was then included in the U.S. occupation zone, southern Wiirt- 
temberg in the French. U.S. aid helped to rehabilitate the coun- 
try, and accommodation was found for the numerous refugees 
from the east, A new Land, or state, Wiirttemberg-Baden, was 
constituted, comprising the northern areas of Wiirttemberg and of 
the old Baden (likewise in the U.S. occupation zone), and a second 
Land, Wiirttemberg-Hohenzollern, was constituted in the French- 
occupied zone; but the French-occupied south of Baden was made 
asa separate Land, This threefold division of southwestern Ger- 
many was brought to an end in 1952, with the formation of the 
Land Baden-Wiirttemberg. (Mx. M.) 

WURTZ, CHARLES ADOLPHE (1817-1884), French 
chemist, is credited with discovering the amines and compound 
ureas. He was born at Wolfisheim, near Strasbourg, on Nov. 26, 
1817. He studied medicine and in 1839 was appointed head of 
chemical studies at the Strasbourg medical school. In 1842 he 
studied at Giessen under Justus von Liebig. He graduated in 
medicine in 1843. In 1844 he went to Paris and after a brief 
period under Antone Balard became assistant in 1845 to J. B. A. 
Dumas at the École de Médecine. In 1852 Wurtz succeeded 
Dumas in the combined chairs of organic chemistry and of min- 
eral chemistry and toxicology. In 1875 he became the first oc- 
cupant of the chair of organic chemistry at the Sorbonne. He 
died in Paris on May 12, 1884. 

Wurtz's first published paper was on hypophosphorous acid 
(1842), and the continuation of his work on the acids of phospho- 
tus (1845) resulted in the discovery of phosphorus oxychloride, as 
well as copper hydride. Investigation of the alkyl isocyanates 
(1848) led him to the discovery of the amines (g.v.; 1849) and 
the compound ureas (1851), In 1855 he showed that the combi- 
nation between two hydrocarbon radicals could be brought about 
by the action of sodium on the alkyl halides; this important re- 
action is known by his name. (Fora related procedure, the Wurtz- 
Fittig reaction, see Frrrio, Rupotr.) About the same time he 
teached the conclusion that glycerol is a body of alcoholic nature 
formed on the type of three molecules of water, as common alcohol 
is on that of one, and was thus led (1856) to the study of the 
glycols, compounds related to both glycerol and alcohol. By oxida- 
tion of the glycols he produced homologues of lactic acid. In 
867 he and F, A. Kekulé discovered the synthesis of phenol from 
enzene. 

WURZBURG, a university town and episcopal see of West 
Germany in the Land (state) of Bavaria, Federal Republic of 
Germany, lies on the Main River, 75 mi, (121 km.) by road SE 
9 Frankfurt am Main and at the junction of the main railway 
ines to Bamberg and Nürnberg. Pop. (1961) 116,883. Archae- 
Ological finds indicate the presence of a Celtic settlement and a 
Roman fort. About A.D. 741 St. Boniface established a bishopric 
at Würzburg, and by the 12th century the bishops had ducal au- 
thority in eastern Franconia. Quarrels broke out between the 
ishops and the citizens, and, after long struggles, the citizens sub- 
mitted in 1400. Several imperial diets were held in Würzburg, 
chief among these being the one of 1180 when Henry the Lion was 
laced under the ban. By the Peace of Lunéville the bishopric 
Was secularized, and in 1803 Würzburg passed to Bavaria. The 
Peace of Pressburg in 1805 transferred it to Ferdinand III, for- 
merly grand duke of Tuscany, who joined the Confederation of 
the Rhine and took the title of grand duke of Würzburg. In 1815 
the Congress of Vienna restored Würzburg to Bavaria. A new 
ishopric of Würzburg was created in 1817. 

A stone bridge (15th century), 650 ft. (198 m.) long and 
adorned with statues of saints, and two modern bridges connect 
he two parts of the town on each side of the river. On the Leisten- 
erg stands the fortress of Marienberg, which from 1261 to 1720 
Was the residence of the bishops. Many of the houses are inter- 
&sting specimens of medieval architecture, and the numerous old 
churches recall the fact that it was long the capital of an ecclesi- 
astical principality, The principal church is the imposing Roman- 
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esque cathedral, a basilica with transepts, begun in.1042 and con- 
secrated in 1189. The four towers, however, date from 1240, the 
(Rococo) facade from 1711-19, and the dome from 1731. Other 
interesting buildings are the Marienkapelle; the Haugerstifts 
Church; the Neumiinster Church; the Church of St. Burkhard; 
the palace, formerly the residence of the bishops and grand dukes 
of Wiirzburg; the Julius Hospital; and the town hall. Although 
air raids in World War II destroyed much of the city and its works 
of art, reconstruction was largely complete by the 1960s. 

A university was founded at Wiirzburg in 1403, but it existed 
only for a few years. The present university was founded by 
Bishop Julius in 1582. There W. C. Réntgen discovered the 
Róntgen rays, or X rays, in 1895. Würzburg was long the Jesuit 
stronghold in Germany, and the Roman Catholic theological fac- 
ulty attracted large numbers. 

Würzburg, the capital of Lower Franconia (one of the seven 
government districts of Bavaria), is surrounded by vineyards. Its 
principal industries are the manufacture of tobacco, furniture, 
machinery, scientific instruments, and railway equipment, It has 
also breweries and produces bricks, marmalade, pianos, sugar, 
malt, and chocolate. 

WU TI (157-87 zc), the sixth ruler of the Former Han 
dynasty (see CxNA: History), succeeded his father, Emperor 
Ching, at the age of 15 and devoted the long years of his reign 
to strengthening the authority of the throne and extending Chinese 
influence abroad. He weakened the power of the feudal lords and 
employed harsh administrators to carry out his directives and en- 
sure order in the provinces. He dispatched huge armies against 
the Hsiung-nu tribes in the north, who had been a constant source 
of trouble in earlier reigns, and succeeded in breaking their power. 
In addition he extended his rule by arms and alliances east into 
Korea, south to the area of Canton, and west into present-day 
Yünnan and Sinkiang provinces. Literature and learning flour- 
ished under his rule. Many new roads, canals, and palaces were 
built, and new religious rites were initiated. During his reign 
Confucianism became the official creed; a university was set up 
to train officials; and the famous examination system was estab- 
lished. Wu Ti was far from being a model Confucian ruler, how- 
ever. A despot who could not abide criticism, he was feared and 
fawned upon by his ministers and repeatedly duped by magicians 
with promises of immortality. The furious activity of his reign 
soon exhausted the resources of the government. To raise funds 
he resorted to such measures as the sale of noble ranks, govern- 
ment monopolies on the salt and iron industries, government spec- 
ulation in goods, and heavy property taxes which ruined the mer- 
chants and led to economic chaos. (B. D. W.) 

WYANDOTTE, a city of Wayne County, Mich., U.S., 10 mi, 
S of Detroit on the Detroit River. The city was named for the 
Wyandots, a branch of the Huron tribe which fled from Ontario 
to Michigan in the early 18th century. It was at the Indian village 
Monguaga on the present site of Wyandotte that Pontiac, the 
famous Ottawa chief, planned a surprise attack on Detroit in 1763. 
His plans, however, were discovered and the plot failed. Settled in 
1820, Wyandotte was incorporated as a village in 1854 and as a 
city in 1867. Ironworks and rolling mills were established in 1853 
and in 1864 the first Bessemer steel in the United States was made 
there. Shipbuilding developed also and in 1887 vast salt beds were 
discovered under the city, assuring the development of chemical 
industries, Manufactures, in addition to chemicals, include clean- 
ing products, gaskets, toys, paints, cement and screw machine 
products. Wyandotte is part of the Detroit standard metropolitan 
statistical area, For comparative population figures see table in 
Micuican: Population. (P. P. M.) 

WYANDOTTE CAVE, a cave in Crawford County in 
southern Indiana, U.S., about 10 mi. (16 km.) W of Corydon. It 
is the largest of the many southern Indiana caves dissolved and 
eroded in the relatively pure, massive, horizontally bedded Mis- 
sissippian limestones that extend southward into the cavebearing 
regions of Kentucky and Tennessee. Like Mammoth Cave, Ky., 
Wyandotte Cave owes its early history to the demand for nitre 
(saltpetre) for gunpowder in the War of 1812, the nitrate indus- 
try beginning in that year and terminating in 1817. Old records 
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indicate some evidence of Indians but none of the evidence re- 
mains, The entrance is about 200 ft. (60 m.) above the Blue 
River. The “old cave” constitutes that portion of the cave dis- 
covered before 1850. In that year a new cave was discovered, a 
long extension with many passages and chambers. Long corridors 
lead to many spacious underground halls with high, vaulted domes, 
impressive fluted columns, and vast piles of fallen rock. One of 
the outstanding features of the cave is Rothrock’s Grand Cathe- 
dral, an enormous room almost a quarter of a mile in circumference 
with a towering pile of rock at its centre called Monument Moun- 
tain. 
Another notable feature is the Senate Chamber, an elliptical 
amphitheatre 145 ft, long and 56 ft. wide, rising upward to a 
domelike ceiling. In the centre of the chamber a mass of fallen 
rock supports one of the grandest spectacles of the cave, the Pillar 
of the Constitution. This great fluted column of white satin spar 
(calcite), formed by the merging of a stalactite and a stalagmite, 
is over 70 ft. in circumference and extends from the crest of the 
pile to the ceiling above. In addition to numerous stalactites 
and stalagmites, large and small, the cave contains many fine ex- 
amples of helictites, a peculiar type of branchlike twisted stalac- 
tite, some of which actually turn and grow upward toward the 
ceiling. There is a moderate representation of the animal life 
characteristic of the caves of the region, The temperature within 
the cave is a constant 53° F (about 12° C) and the air is fresh and 
ure. 
1 See W. S. Blatchley, “Indiana Caves and Their Fauna," 21st Annual 
Report, Indiana Department of Geology and Natural Resources, pp. 
121-212 (1896); C. A. Malott, “Wyandotte Cavern,” Bulletin of the 
National Speleological Society, no. 13, pp. 30-35 (Dec. (i di wi 
; C: Wr. 
WYAT, SIR THOMAS (1503-1542), English poet and di- 
plomatist, belonged to a family long settled with some distinction 
in the West Riding of Yorkshire. In the time of Henry VII the 
family moved to Kent and in 1493 the poet's father, Henry, bought 
the castle and estate of Allington near Maidstone, where ten years 
later his elder son Thomas was born to his wife, Anne, daughter 
of John Skinner of Reigate, Surrey. Henry Wyat maintained his 
family's standing; after being imprisoned and, according to his son, 
tortured by Richard III, he became a privy councilor to Henry 
VII, a knight of the Bath at the coronation of Henry VIII, knight 
banneret in 1513, and treasurer of the King's Chamber in 1523. 
Til his death in 1536 he showed a practical, affectionate, 
and trusting interest in his son's welfare, revealed in letters 
of 1536 to Thomas Cromwell (g.v.); his character is movingly 
commemorated by the poet in letters to his son, Thomas the 
younger (q.v.). 
\ Thomas the elder was entered at St. John’s College, Cambridge, 
in 1515. In.1520 he married Elizabeth Brooke, daughter of 
Thomas Lord Cobham, apparently with unhappy results. He was 
introduced at court, where he held several social offices, and seems 
to have been popular and admired for his attractive appearance 
and skill in music, languages, and arms. He was one of the chal- 
lengers in the royal tournament at Greenwich at Christmas 1525. 
In 1526 and 1527 he was sent on diplomatic missions to the French 
and papal courts, from 1528 to 1530 he was high marshal at Calais, 
and till 1536 he was regularly employed in diplomatic missions, to 
the satisfaction of Henry VIII. In that year, however, he was 
sent to the Tower, and it has been thought that this was part of 
the movement against the queen. Wyat’s acquaintance with Anne 
Boleyn probably began when their families were neighbours in 
Kent; his admiration for her was known at court, but there is no 
certain evidence of any more intimate relation between them than 
loving friendship. The cause of his imprisonment was probably 
some mere folly, as his father’s letters to Cromwell suggest, for 
he returned to full royal favour on his release after a month’s 
imprisonment. He was knighted in 1537 and was sent on embassy 
to the emperor Charles V, where again his services were found 
satisfactory in spite of complaints by Edmund Bonner (arch- 
deacon of Leicester and later bishop of London) who had been 
sent to join him. 
Bonner’s complaints were sent in a letter to Cromwell, who was 
too good a friend of Wyat to take any notice of them. On 
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Cromwell’s fall and death, however, Bonner's charges of disl 
Oyal 
were renewed, and Wyat was also accused of treasonable relati 
with Cardinal Reginald Pole (g.v.). He answered the cha t 
his remarkable Defence (first published in 1816) and ‘was ‘ea 
pardoned in March 1541. The pardon was almost immediate 
followed by grants of land from the king, and in 1542:he Tel 1 
sented the king when the emperor's ambassadors arrived at He 
mouth. He died at Sherborne on Oct. 6, 1542. Seyeral ele is 
were written, of which Surrey's—"Wyatt resteth here, that d 
could never rest"—is the most famous. It commemorates pe. 
sonality that could draw out equally William Camden's phrase 
“splendide doctus" and Cromwell's “gentle frank’ heart,” Among 
Wyat’s worst follies seems to be that of leaving his own financial 
affairs in disorder when he went to serve the king, He speaks 
with simple shame of his own follies in his two noble and loving 
letters of advice to his son. | 

Any fuller impression of his personality must be: derived from 
his poems, which are, in fact, unusual for their time in carrying — 
a strong, though undetailed, sense of individuality. They consist 
of Certayne Psalmes .. . drawen into Englyshe meter, published 
in 1549; three satires and a number of “Songes and Sonettes’ 
published» by Richard Tottel in 1557 (in Songes and Sonettes, 
written by the ryght honorable Lorde Henry Haward late Bark 
of Surrey, and other, usually known as Tottel’s Miscellany): and 
other songs identified in manuscripts and printed in 19th- and 
20th-century editions by Nott and Muir (see Bibliography). Var 
iant readings between Tottel’s printing and manuscript versions, 
sometimes in Wyat’s autograph, have caused disagreements about 
Wyat's intentions and achievements as a metrist. Minor aller 
tions in the most memorable poems serve to satisfy the ear both 
of Tottel’s readers and of 20th-century lovers of syncopated 
rhythms. 

Historically, Wyat's greatest achievements may have been lis 
translations, the first in English, of Italian sonnets (see also 80V 
NET), and his handling in the satires of terza rima (q) with 
such free running over thé rhymes as to point to the later ur 
rhymed use of the heroic line in blank verse. Artistically, lis 
finest achievement undoubtedly lies in his songs, where, though 
making occasional use of French forms such as the rondeau (gu); 
he relies mainly on the English lyric tradition and his own s 
asa lutenist. At his best, his sense of what is'singable is exquisite; 
his failure to write immediately recognizable English sonnets my 
be due partly to his instinct for the singable. The English sonnel 
has outlined a weighty, concentrated structure with heavily md 
thymes; Wyat’s sonnet translations tend to the floating Beir 
endings to which singers can give value. “My galley charged Wi 
forgetfulness” is a poor sonnet; it is an attractive 14-line se à 

Nearly all the songs, like the sonnets, are about love. 5 
songs and sonnets use the Petrarchan theme of love-service, 
the sonnets use the Petrarchan imagery of fire-ice, loves 
and so on; but the general effect is markedly un-Petra oil 
Wyat's poetry is singularly lacking in colour-words, and d 
is one of gray shadows and black-and-white; it may ish Chath 
seems to transport a Petrarchan storm at sea to the Englis they a 
nel. His images are rarely richly decorative; sometimes 4 
of the kind usually ascribed to the Metaphysical poets: m 
process and becoming, where it is often impossible 
on the dividing line between image and imaged. fel 
songs use no imagery; they make direct statements © vit 
bare and commonplace language. Emotional or argum ji 
point and power are communicated by grammatica Pd o 
look forward to Shakespeare's “had, having, and in ques 


z . t”: 
as in the poem beginning “Forget not yet the tried inten 


forget not this, 
How long hath been, and is d 
The mind that never meant amiss, 


integrated syntactically and emotionally into the ae 
worst work, the bareness is baldness, and the form 15 
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The dramatic origin, in a real or imagined moment or act, of 
many of the poems has been seen as a foreshadowing of Donne, as 
has Wyat’s awareness of the revulsions as well as the attractions 
of love. But Wyat's poetry allows his lady, however shadowy, 
more of independent existence than Donne's; he and she can have 
relationships other than the passionate. It is also less insistent 
on personal temperament, its formal structures merely indicating, 
rather than proclaiming, the personality. The songs in which the 
lute is referred to or addressed (e.g., “Blame not my Lute,” “My 
Lute awake”) clarify the relation of the poet to his hearers; the 
lute is genuinely addressed, being endowed with that semblance 
of personality which men give to an object loved through long as- 
sociation, and his talking to it may be overheard without intrusion, 
so that the poems are neither all-private nor all-public. 

George Puttenham, in his Arte of English Poesie (1589), de- 
scribes Sir Thomas Wyat as "deep-witted," and though this might 
seem to refer to his meditations in and on the Psalms, or to his 
musings on private and public life in the satires, it also applies 
to the grave vitality of some of the love poetry. By Surrey and 
others, Wyat was revered as an artistic innovator. For the modern 
reader, he is an original poet whose worst work, awkward or tedious 
or both, is outweighed by the fine balance between force and deli- 
cacy in his best. 

BisLrocnAPHY.—Wyat's Works were ed., with those of Henry How- 
ard, earl of Surrey, by G. Sewell (1717) and G. F. Nott, 2 vol. (1815— 
16); with those of Surrey, Sackville, Grimald, and Lord Vaux, by 
R. Bell (1854); and by G. Gilfillan (1858), A. K. Foxwell, 2 vol. 
(1913), and K. Muir (1949; also in Unpublished Poems Edited from 
the Blage Manuscript, 1961). They are also included in G. Bullett, 
Silver Poets of the 16th Century (1947). See also R. Alscher, Sir 
T. Wyatt und deine Stellung in der Entwickelungsgeschichte (1886) ; 
H. B. Lathrop, “The Sonnet Forms in Wyatt and Surrey,” in Modern 
Philology, vol. ii (1904); A. K. Foxwell A Study of Sir Thomas 
Wyatt’s Poems (1911); E. K. Chambers, Sir Thomas Wyatt and... 
Collected Studies (1933); C. M. Ing, Elizabethan Lyrics (1951); H. A. 
Mason, “Wyatt and the Psalms,” in the Times Literary Supplement 
(Feb, 27 and March 6, 1953); K. Muir, Life and Letters of Sir Thomas 
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WYAT, SIR THOMAS tue Youncer (c. 1521-1554), En- 
glish soldier and conspirator who led one of the most serious re- 
ellions of Tudor times, was the son of Sir Thomas Wyat (q.v.) 
the elder. On his father’s death in 1542 he inherited extensive 
Kentish estates, including his principal seat, Allington Castle. At 
that stage he had a reputation for recklessness, and was briefly im- 
risoned in 1543 for taking part with Henry Howard, earl of 
Surrey, in a London street riot. Thereafter he served abroad, and 
traveled extensively in Germany, France, Italy, and Switzerland, 
acquiring an extensive knowledge of military matters and recogni- 
tion as a skilful and daring captain. 

The date of his return is uncertain, but in the autumn of 1549 

submitted to Protector Somerset’s council a timely project for 
à selective militia to provide a safeguard against civil distur- 
ances. Somerset’s fall soon afterward caused this plan to be 
abandoned, but Wyat seems to have used his position in Kent (he 
Was sheriff in 1551) to create a rudimentary organization on his 
Own initiative, On Edward VI's death (July 1553) he supported 
Mary T, and proclaimed her at Rochester, but by the end of the 
Year rumours of the proposed marriage between Mary and the 
future king Philip II of Spain had drawn Wyat into an extensive 
Conspiracy, It was originally planned that Henry Grey, duke of 
Suffolk, should raise his friends and dependents in Leicestershire, 
Sir James Crofts on the Welsh Marches, Wyat in Kent, and Ed- 
ward Courtenay, earl of Devon, and Sir Peter Carew in the South- 
West. The plot was detected and forced into premature action at 
the end of January 1554, with the result that Crofts did not stir, 

evon turned informer, and Suffolk and Carew could make only 
feeble gestures. Only Wyat succeeded, through his local organiza- 
tion and powers of leadership, in raising a force, and the whole 
burden of the action therefore fell upon him. The sheriff of Kent, 
Sir Robert Southwell, and Henry Neville, Lord Abergavenny, 
tried unsuccessfully to raise a force against him while the London 
trainbands, sent down under the command of the aged Thomas 
Howard, 3rd duke of Norfolk, deserted to him. 
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Lack of confidence, and conflict within the council, resulted 
first in an offer to negotiate, and only belatedly in a resolute at- 
tempt to oppose him. On Feb. 3, at the head of about 3,000 men, 
he entered Southwark unchallenged, but was unable to cross Lon- 
don Bridge. Success thereafter depended upon a sympathetic 
rising in London, for which he had good reason to hope if he could 
take the city authorities by surprise. For this purpose he at- 
tempted a rapid night march by way of Kingston-upon-Thames, 
but found the royal forces under William Herbert, earl of Pem- 
broke, awaiting him, The morale of both sides was extremely low, 
but that of the rebels disintegrated first, and they surrendered after 
a nominal engagement. 

Wyat was tried on March 15, and executed on April 11, 1554, 
strenuous but unsuccessful efforts being made to the last to per- 
suade him to implicate Princess Elizabeth (afterward Queen Eliza- 
beth I) in his conspiracy. After his death he and his followers 
were widely regarded as martyrs to the cause of patriotism. His 
widow and five surviving children, rendered destitute by his at- 
tainder, were relieved by Queen Mary’s generosity in 1557, but 
only in 1563 did his son George regain a part of his inheritance. 

(Da. M. L.) 

WYATT, JAMES (1746-1813), English architect of country 
houses and designer of the Pantheon, London, was born at Burton 
Constable, Staffordshire, on Aug. 3, 1746. In 1762 he went to 
Italy, where he remained six years. The opening of the Pantheon 
in 1772 (burned 1792, rebuilt, remodeled three times and finally 
demolished 1937), designed by him as a “Winter Ranelagh,” 
made him one of the most fashionable architects in England al- 
most overnight. Although he succeeded Sir William Chambers 
as surveyor general he is chiefly remembered for his domestic 
architecture. In point of originality his classical works were sur- 
passed by his Gothic, among which Lee Priory, Kent, Fonthill 
Abbey, Wiltshire, and Ashridge Park, Hertfordshire, were the 
most notable. 

He was killed in a coach accident near Marlborough on Sept. 4, 
1813, and is buried in Westminster Abbey. 

See A. Dale, James Wyatt (1956). (Ms. W.) 

WYCHERLEY, WILLIAM (c. 1640-1716), the outstand- 
ingly satiric English comic dramatist of the Restoration period, 
was born at Clive, near Shrewsbury, of a family of small landed 
gentry. At age 15 he was sent to France for his education, largely 
among the circle of précieuses (court ladies of literary preten- 
sions), and was converted to Roman Catholicism. In 1660 he went 
to Queen’s College, Oxford, though it does not appear that he 
matriculated; there, besides studying philosophy, he returned to 
Protestantism. He left without taking a degree, and entered the 
Inner Temple; but the law was not his bent, and he seems to have 
led a life of pleasure which included a study of the theatre. His 
first play, Love in a Wood, or, St. James's Park, which he may 
have begun drafting before he went to Oxford, was produced at 
the Theatre Royal in the autumn of 1671 (title page dated 1672) 
and at once made him socially famous. He was taken up by the 
duchess of Cleveland, the irresistible Castlemaine, whose favours 
he shared with King Charles II. 
Cherished by the wits of the time 
—Sir Charles Sedley, Rochester, 
and others—and sponsored at 
court by Buckingham, he led the 
dissolute life of that milieu, Dur- 
ing this period three more of his 
plays (see below) were acted, the 
last in 1676; these completed his 
dramatic works. At some un- 
specified time he went to sea in 
the Dutch Wars. It is reported 
that when he fell ill in 1678, 
Charles II made him a gift to en- 
able him to recuperate in France, 
and on his return proposed that 
he should act as tutor to his son, 
the duke of Richmond. In 1680, 
however, he secretly married the 
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countess of Drogheda, a rigid Puritan who kept him on a short 
rein, and this lost him his court favour. The countess died in the 
next year, leaving him the whole of her fortune; but the will was 
contested, and Wycherley ruined himself in fighting the case. He 
was cast as a debtor into the Fleet Prison, where he remained for 
seven years, until rescued by James II, who paid off most of the 
creditors and allowed him a small pension. 

All his life he had written verse, and soon after Pope had pub- 
lished his “Pastorals” (1709) Wycherley, pleased by them, asked 
the young poet to “mend his madrigals” for him. Pope, dazzled 
by a great reputation and by a man who had more of “the noble- 
man look” than he had ever seen, rashly complied; and although 
tensions arose, both came out of the venture with considerable 
credit. 

In advanced old age Wycherley married a young woman—ac- 
cording to an old story, to pay off his debts and to plague his 
nephew, heir to the entailed estates. For this, earlier critics as- 
sailed him with opprobrium, though John Palmer, basing himself 
on Pope’s letters, made a spirited defense. More recent research 
indicates that Wycherley had become senile and was trapped into 
this marriage, which probably hastened his death. On his death- 
bed he received the rites of the Catholic Church, to which he may 
have adhered after his release from prison by James II. He died 
in London on Jan. 1, 1716. 

There is still uncertainty as to when his plays were written. It 
would seem that he kept them by him a long time before sub- 
mitting them for acting. As noted above, it is likely that he tin- 
kered at his first play, Love in a Wood, for some years before it 
was acted and published in 1671. The Gentleman Dancing-Master 
was possibly begun in 1662, to be acted at Dorset Garden in about 
August 1672 (pub. 1673). The Country-Wife, apparently his last- 
written play, was acted at Drury Lane in January 1675 and pub- 
lished in the same year; but his T'he Plain-Dealer, written in 1666, 
was (with an interpolated critique of The Country-Wife) the last 
to be acted, at Drury Lane in December 1676 (pub. 1677). 

Wycherley seems always to have been torn between a deep- 
seated puritanism and the avidity of an ardent physical nature. 
This conflict he tried to resolve in his plays, under the guidance of 
a ruthlessly inquiring intellect. He did not wholly succeed in this 
until he wrote The Country-Wife, in which the satirical element 
is superbly blended with a richly comic presentation. It was as a 
great satirist that he appeared to his contemporaries and, in con- 
trast with such writers as Sir George Etherege and William Con- 
greve, one of wide range. Congreve regarded him as appointed 
“to lash this crying age,” while Dryden wrote of “the satire, wit 
and strength of Manly Wycherley.” It is the strength rather than 
the wit that impresses itself, especially in The Plain-Dealer, where 
satire becomes little more than virulent abuse, so that even Manly 
in that play is constrained to ask, “Is railing satire, Novel? 
and roaring and making a noise humour?” Much of it reads like 
pure rage, as though Wycherley were turning the whip upon him- 
self. Inward strife seems mirrored in the strange, vital creatures 
that clash against each other on the stage; we feel that Wycherley 
laughs lest he should despair, rather than that he should weep. 

The counters he deals in, at any rate in his first two plays, are 
much the same as those used by other comic writers of his day 
in following the classical tradition of “curing excess” and applying 
it to contemporary society. So we meet the usual gallery of men 
and women pretentious in various ways: the fop modeling himself 
on the French or the Spanish, the rake, the would-be wit, the sol- 
emn of all kinds. Wycherley, however, is temperamentally more 
Jonsonian than most Restoration writers of comedy, and thus 
better in that field than Jonson’s avowed disciple Thomas Shad- 
well. His litigious Widow Blackacre in The Plain-Dealer is a 
model of her kind, and a marked improvement upon such humor- 
ous characters as Sir Simon Addlepot and Lady Flippant in 

Love in a Wood. As might be expected at this period, the 
most trenchant and the most wildly entertaining Passages in 
Wycherley’s plays are those dealing with illicit love and the 
battle of the sexes. 

From the first, Wycherley showed a far greater regard for struc- 

ture than did the other great lights of comedy. His first two plays 
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were founded upon Spanish models. Love in a Wood; 

EE : ied is full ofa 
certain kind of not very joyous life; there are some good farei 
passages interwoven with a romantic true-love plot, tte 
needless to say, by jealousy. As the play was Successful, Wi i 
erley immediately polished up his next, The Gentleman nes 
Master, and gave it to be acted. It is in many ways a better pla 1 
in which he often makes us laugh at the absurd exaggeration ofan 
idea, but it proved a failure. So, although at that time he a 
to have had The Plain-Dealer well advanced, he kept it by him, 
and turned his mind to the rapid writing of his masterpiece, nig 
Couniry-Wife. But since The Plain-Dealer evidently comes ear 
lier in his development it can be taken out of its turn as an acted 

lay. 
, n this play the character of Manly is founded upon that of 
Alceste in Moliére's Le Misanthrope, and developed to the point | 
of distortion, Manly has no poetic ideal, such as Alceste has: 
he is the puritanical broom sweeping savagely clean: crude and 
brutal, possibly, but amazingly effective and pointed. His de 
struction of pretenses and hypocrisies makes him in himself g 
comic figure—though it was not as such that Wycherley saw him— 
his hardness being thawed out by the touching figure of Fidelis, | 
that evocation from Fletcherian rather than Shakespearean tro 
mance. In either case we are made to feel that Wycherley is striv- 
ing for the absolute. It is all too near the bone to be really comic, 
the best scene in that mode being the one interpolated later, where 
the reactions to The Country-Wife are brought under review after 
the manner of Moliére’s La Critique de l'École des Femmes, | 

The Country-Wife is Wycherley’s great triumph: here he seems | 
to have achieved enough detachment to put the social scene into | 
perspective. Taking a leaf out of the Eunuchus of Terence, Wych- 
erley, in the character of Horner, avoids the directly didactic — 
comment upon society, providing instead the subtler one we clas 
sify as comic. The criticism is as severe, but we no longer fet 
that the author hates his characters, as we do in the earlier plays 
The way in which the characters unconsciously reveal themselves 
as they talk together in colloquies that provoke air- and heart- 
clearing laughter releases the spirit. If Hazlitt could say of The 
Plain-Dealer that it is “a severe and poignant moral satiren 
a discipline of humanity. . . It penetrates to the core)” soit 
could be said with greater justice of The Country-Wife, fon 
latter we are taken off our guard and have no opportunity t9 
velop that protective resistance such as we acquire in the coust 
of the earlier play. H 

Per AEE MAT: Wycherley’s plays were published uc 
"Mermaid Series,” ed. by W. C. Ward (1888; reprinted 1949)i n 
Complete Works of William Wycherley were ed. by M. Su 


| 
for the Nonesuch Press, 4 vol. (1924). Biography: C. Perit 
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Death of Wycherley,” Harvard Studies and Notes in Philology 
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WYCLIFFE (Wycur), JOHN (c. 1330-1384); rr 
clesiastical reformer and theologian, the inspirer of à testant 
and of John Huss, and thus a major figure behind the are 0 
Reformation. The antiquary John Leland, writing mor reswel 
years after Wycliffe’s death, says that he was born at P dE 
(Hipswell) near Richmond, Yorkshire. Yet no contempo me 
dence has been found to support this late tradition, an jal íi d 
ern attempts to link him with the neighbouring mano? from the 
of Wycliffe also remain conjectural. He certainly be earl d 
diocese of York, while his patron John of Gaunt was ® 
Richmond and held the honour there from 1342. 

Academic Career.— The dates of Wycliffe’s ear docum 
reer suggest that he was born c. 1330, but the first d Jego 0f 
evidence shows him in 1356 as a bachelor of Merton A pall 
ford. Sometime before May 1360 he became mas 
College, but he resigned the office in about May pene in 
instituted to the rectory of Fillingham, the richest peso 
gift of the college. The following year the university g additi” 
Rome on his behalf for a prebend at York, to be h 


ic 
ly acide ji 
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to Fillingham. Instead he was granted in November 1362 the less 
remunerative prebend of Aust in the collegiate church of West- 
bury-on-Trym near Bristol. There in 1366 Bishop William 
Whittlesey of Worcester cited him along with the other canons for 
failure to reside or to appoint a vicar; despite a further attack on 
his position in 1375, he appears to have retained the prebend of 
Aust, and to have avoided supplying a deputy, until his death. 
Until 1381, when he withdrew from Oxford, Wycliffe normally re- 
sided there, renting rooms in Queens’ College for considerable pe- 
tiods without becoming an actual member of that foundation. 

In December 1365 Archbishop Simon Islip, having withdrawn 
Canterbury College from the control of Christ Church Cathedral 
priory, Canterbury, appointed Wycliffe its warden. Islip died five 
months later, however, and his successor, the Benedictine Simon 
Langham, restored Canterbury College to its former monastic 
supervisors. Wycliffe and the three secular fellows, having suf- 
fered deprivation in March 1367, appealed to Rome, but in May 
1370 they finally lost their suit. Possibly in order to meet the 
resultant expenses, Wycliffe in November 1368 exchanged the 
rectory of Fillingham for the much less valuable benefice of 
Ludgershall, Buckinghamshire. Sucha transaction enabled a cleric 
in need of ready money to receive a cash payment from agents 
who organized the exchange. As will appear, these were not 
Wycliffe’s only disappointments in the field of preferment, but it 
was ill luck rather than enmity which occasioned his grievances, 
and at all events he could not complain that his Oxford career had 
been impeded by extreme poverty, A master of arts by 1360, he 
had become a bachelor of theology by 1369; about three years 
later he received the doctorate, a distinction then attained by few 
scholars, and one of immense value as a commendation for high 
office in church and state, In later years Wycliffe's friends and 
enemies agreed in placing him among the most distinguished Ox- 
ford teachers of his period. His logical, philosophical, and early 
theological writings, all completed by 1371-72, testify to the 
eminence of his university career. They are sober, subtle, aca- 
demic works, entirely in Latin, devoid of both revolutionary intent 
and popular appeal, occasioning only the type of controversy usual 
to the Oxford schools. 

Tn the great philosophical controversy of his age, Wycliffe was 
a moderate Realist who accepted much of the teaching of Thomas 
Aquinas and who headed the younger masters of Oxford in their 
conflict with the Nominalists of Paris (see ScmorasricisSM). He 
admits that universal ideas are only substances “in an equivocal 
sense": that their existence is only separable, on the one hand, 
from the particulars in which they are realized, or, on the other, 
from the mind of God in which they exist eternally. Wycliffe's 
philosophical conclusions relate closely to his theology, since in 
Nominalism he finds the chief source of theological error. His 
platonic view of the deity firmly opposes the idea of arbitrary 
divine decrees. Believing that the will of God stands forever un- 
alterable and immanent in his Nature, Wycliffe ultimately argued 
that it would be impossible for God himself to bestow the arbi- 
trary and unjustifiable privileges which the pope and his delegates 
claimed to possess and to confer. 

His philosophical doctrines also harmonized with the predesti- 
narianism which he-derived from St. Augustine and, more imme- 
diately, from Thomas Bradwardine, archbishop of Canterbury in 
1349. In his earlier works Wycliffe continued to attribute some 
degree of freedom to man; even as late as 1375-76 (De dominio 
divino) he maintained that each man receives enough grace to 
fulfil the law of God, Yet in the later writings, theological de- 
terminism bulks ever larger. 

Again, Wycliffe’s realist metaphysics paved the way for his 
later rejection of transubstantiation. From the beginning he ques- 
tioned this doctrine, whereby the “accidents” of the bread and 
Wine remain after their “substance” has been annihilated by the 
Priest’s act of consecration. That any part of being should need 
to be annihilated seemed to him incompatible with the concepts 
9f a harmonious divine will and the perfect nature of the creation 
Springing from that will. And if “accidents” could exist without 
Substance," then why postulate “substance” at all? Neverthe- 
less, as late as 1375-76 he still seemed formally to accept tran- 
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substantiation as an unexplained miracle, leaving to his opponents 
ample opportunity to demonstrate his inconsistencies. 

Wycliffe in Politics.—Wycliffe's entry into the political world 
occurred in 1371; he is known to have attended the Parliament 
of that year, when the clergy were being pressed by the govern- 
ment to grant an annual tenth for three years. There he heard 
two Oxford Augustinian friars arguing the lay case and urging 
that the laity might, when the common good so demanded, resume 
any properties formerly given by their ancestors to the church. 
Wycliffe must have known these Augustinians, since he often lec- 
tured in their house; he may even have helped to supply their 
arguments, for he soon used them in his own writings. It was 
probably in the same year that, backed either by the Black Prince 
or by John of Gaunt, duke of Lancaster, he actually entered the 
king’s service as peculiaris regis clericus. In April 1374 he was 
presented by the king to the substantial rectory of Lutterworth 
in Leicestershire, and between July and September he served at 
Bruges on a mission to confer with the papal nuncios regarding 
the vexed questions of papal taxation and Roman “provisions” to 
benefices (see Provision). Though Wycliffe was named in the 
commission second after the bishop of Bangor and received a hand- 
some stipend of 20s. a day, it seems unlikely that he enjoyed per- 
sonal initiative in these negotiations. The agreement at Bruges in 
fact left papal provisions virtually untouched, while, somewhat 
ironically, Gregory XI had recently taken steps to provide Wycliffe 
himself with a canonry at Lincoln, to be held notwithstanding his 
other benefices. According to his own account, he subsequently 
forfeited the chance of this prebend by his refusal to pay the cus- 
tomary firstfruits to the pope. 

During these years of association with powerful laymen, Wycliffe 
was working upon his book De civili dominio, which he completed 
in 1375-76. Since the beginning of the century, the problems con- 
cerning dominion over men had been discussed with increasing em- 
phasis throughout Europe. The theologian Giles (g.v.) of Rome 
had urged that all just lordship derived from the Roman church, 
but this extremist theory encountered powerful opposition from a 
number of thinkers who argued that a man's title to lordship de- 
pended upon his being in a state of grace. That mortal sin auto- 
matically deprived a man of true dominion was at first argued in 
relation to temporal overlords, but by Richard Fitzralph (arch- 
bishop of Armagh 1347-60) the controversy had been transferred 
to the dominion exercised by ecclesiastics. Wycliffe not only ap- 
propriated Fitzralph's arguments but extended them to cover the 
actual proprietary rights of churchmen and boldly envisaged the 
dispossession of sinful clerics by English governments and laymen, 
The church, he averred, had no rightful concern with temporal 
matters; while statesmen, God’s stewards in matters temporal, 
might lawfully annex the possessions of those clergy who no longer 
rendered’ the service by which they held their property. He did 
not as yet affirm that the English church deserved immediate 
spoliation, but his theories harmonized so closely with the secu- 
larizing aims then attributed to the duke of Lancaster as to earn 
Wycliffe the bitter hostility of clerical possessioners. 

Many of the propositions in De civili dominio are in substance 
identical with those of a bill against ecclesiastical abuses intro- 
duced into the so-called Good Parliament of 1376. Even so, the 
immediate outcome of this parliament was unfavourable to Wyc- 
liffe's cause, since it saw the overthrow of Lancaster’s corrupt 
and incompetent friends by William of Wykeham, bishop of Win- 
chester. In reply, Lancaster soon procured the annulment of these 
proceedings and, by making unscrupulous charges, brought about 
the imposition of an enormous fine upon Wykeham. In addition, 
he employed Wycliffe to preach against the bishop, “running about 
from church to church” in London. The riposte of the clerical 
party developed in February 1377 when the bishops recalled 
Wykeham to Convocation, and their true leader, the young and 
able William Courtenay, bishop of London, cited Wycliffe to ap- 
pear before Archbishop Simon Sudbury and his suffragans at St. 
Paul’s Cathedral. Lancaster then supplied four friars to defend 
Wycliffe and attempted to overawe the court by appearing in per- 
son, together with his ally Henry Percy, marshal of England. A 
brawl having developed between the latter and Bishop Courtenay, 
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the citizens soon joined in and broke up the trial in disorder. 
The next day (Feb. 20) Lancaster had to flee from the Savoy 
Palace to avoid the hostility of the mob, and Wycliffe withdrew 
to Oxford, where the bishops did not venture to continue pro- 
ceedings against him. By October he was again using his pen on 
behalf of the government, which officially consulted him as to 
whether the kingdom might in emergency prevent its wealth being 
taken abroad, “even though the pope himself demands it under 
pain of censure.” As expected, Wycliffe demonstrated that reason, 
conscience, and Scripture would all justify such a step. 

Wycliffe’s enemies had meanwhile perceived it safer to proceed 
against him at the papal court rather than in England. By May 
1377 two eminent Benedictines, Thomas Brinton, bishop of Roch- 
ester, and Adam Easton, had procured bulls from Gregory XI 
denouncing 18 erroneous opinions of Wycliffe and ordering his im- 
prisonment and examination. These bulls did not reach England 
until the autumn, and even then the bishops proved slow to imple- 
ment them. The University of Oxford merely placed Wycliffe 
under house arrest in Black Hall, and the chancellor, Adam 
Tonworth, stated that his theses “were true enough, though they 
sounded badly to the ear." When, early in 1378, the bishops sum- 
moned him to the chapel of Lambeth Palace, he was protected 
against conviction by an order from the mother of the new king, 
Richard II. 

Once again he withdrew not only free but unabashed in his 
partisanship; when parliament met again at Gloucester in October, 
he reappeared to defend the interests of Lancaster, who had re- 
cently incurred fresh unpopularity. A squire who had defied 
Lancaster’s authority had taken refuge in the sanctuary at West- 
minster, where he was killed, together with a sacristan, by Lan- 
caster’s servants. Despite the excommunication of the offenders 
by Bishop Courtenay, Wycliffe boldly defended the action, claim- 
ing that the servants of the state might lawfully invade sanctuaries 
to bring criminals to justice. Wycliffe’s arguments were freely 
used by Lancastrian champions against the bishops, and they sub- 
sequently became embodied in a chapter of his book De ecclesia. 
After the death of Gregory XI in March 1378, there arose the 
Great Schism, during which neither of the rival popes dared pro- 
ceed against Wycliffe for fear of alienating English opinion. And 
while the schism helped to protect Wycliffe, it also deepened his 
own dislike of the papacy. 

Wycliffe as a Heretic.—Before the end of 1378 Wycliffe had 
completed two more important tracts. In De veritate scripturae 
he defended the literal inspiration of the Bible, accepting the 
Scriptures as the one certain basis of the law of God and demand- 
ing that they be freely placed in the hands of the laity. In De 
ecclesia he wholeheartedly embraced Bradwardine’s theology and 
restricted the true church to those persons predestined to salva- 
tion, In the following year he finished De officio regis, which ele- 
vated temporal rulers above human laws and imposed upon them 
the duty of reforming the church. The clergy, argued Wycliffe, 
should be stripped of worldly offices and all surplus wealth; the 
bishops should closely supervise the morals and learning of their 
clergy; nonresident incumbents should be deprived of their titles. 

Also in 1379 he wrote De eucharistia, finally rejecting tran- 
substantiation as historically newfangled and philosophically ab- 
surd. The consecrated bread and wine he still regarded as the 
body and blood of Christ, yet not in any corporeal sense, for they 
were present only sacramentaliter, spiritualiter, et virtualiter, as 
the soul is present in the body. Wycliffe’s eucharistic teaching 
thus approximated more closely to the Lutheran doctrine of con- 
substantiation than to the Zwinglian, Calvinist, or Anglican doc- 
trines of the Reformation period. He seems in some passages to 

approach “receptionism”—the view that the nature of the con- 
secrated elements depended upon the spiritual state of the com- 
municant, Contemporary antagonists argued that Wycliffe failed 
to replace transubstantiation by any consistent, intelligible, and 
positive doctrine. : 

Wycliffe's doctrinal heresy was seen to form part of a coordi- 
nated assault upon all sacerdotal power and privilege. His later 
works abound with denunciations of pluralism, nonresidence. 

greed, and vice on the part of popes, bishops, priests, monks, and 
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especially—now they had deserted him—on the part of the fy; 
Yet the importance of these passages has often been exaggera 
they represent little more than the common language of a d 
tude of doctrinally orthodox reformers, and they probabl iy 
mained subordinate in Wycliffe’s own mind to his main a 
versial purposes. Of greater historical significance was i 
revolutionary attitude to the papacy which he began to devel 
c. 1379 in De potestate papae; here the authority of Rome js 
declared to lack scriptural justification, the sole criterion of Papal 
acts being their conformity with the Gospel. In subsequent tracts 
he went on to equate the pope with Antichrist and to welcome the 
schism itself as preluding the destruction of papal monarchy in 
the church. 

A more determined counterattack by Wycliffe’s opponents arose 
at the end of 1380, when a hostile chancellor of the university, 
William Barton, appointed a commission of six friars, four secuir 
clergy, and two monks to report upon Wycliffe's eucharistic dog. 
trine. A bare majority declared the latter erroneous, but Barton's 
move did not prevent Wycliffe from defending the threatened pos 
tions in his Confessio (May 1381) or from retiring unmolested 
to Lutterworth, At this stage the outbreak of the Peasants’ Re 
volt complicated his situation. Although Wycliffite teachings made 
little serious contribution to this agrarian rising, the revolt placed 
a new weapon in the hands of Wycliffe’s enemies, since they found 
it easy to produce passages from his works which seemed to com 
stitute a general attack upon private property. However unjustly, 
the events of 1381 did much to remove the support not only of 
Wycliffe's university but also that hitherto accorded him by the 
ruling classes. In addition, neither the lay magnates nor the 
commons were at this stage intellectually prepared to receive ur 
orthodox teaching on the sacraments. j 

The heretical phase of his career thus saw him for the first tine 
moving forward into an independent revolt, his only enthusiastic 
supporters being that small minority of Oxford clerics headed by 
Nicholas of Hereford and Philip Repingdon, who may be reckoned 
among the chief founders of Lollardy (see Loutarps). Wyclifies 
old opponent, Courtenay, who had become archbishop of Cantet- 
bury, immediately staged a victorious campaign to silence the Or 
ford faction, but his failure to bring Wycliffe to trial cannot beet 
plained with complete certainty, Though Wyclifie suffered his 
first stroke in 1382, he can scarcely have been dismissed 25 & 
broken man, since some of his most effective propaganda E. 
from the last years at Lutterworth. With more probability s 
been suggested that Courtenay may still bave been rina is 
Lancaster, who, however hostile toward heresy, must have felt j 
prestige depended upon preserving his former champion bo: 
sonal humiliation. Of the several Latin treatises belonging 7 ; 
last years, the most influential was the Trialogus (between 
Falsehood, and Wisdom), which summarized most of its 5r 
mature teachings. It was ultimately printed at Basel m 5 
hence proved to be not merely the first of Wycliffe's Mes 
reach the press but one of the few direct links between him 
continental Reformation. r ly wF 

The evidence concerning Wycliffe's personality Lies: selfish 
rants dogmatic judgment concerning the balance of wr One 
and idealistic, which determined his defiance of author! i ify 
cannot seriously question the sincerity of his desire to ni 
doctrine in accordance with the warrant of the Scriptum i 
the church from materialism, to inculcate a more © ns 
and heartfelt religion. On the other hand it seems 
that the many disappointments attendant upon his pers” tet 

: : s embi 
combined with a naturally combative temperament to enS ig diye 
attacks upon the accepted institutions and doctrines 9 by 
His attitude ultimately became far too radical f 
means wholly indisposed to radicalism. His biograP 
often been misled by anachronisms, partisan interpre 
apocryphal traditions, not least so in their accounts 51 
last years. No conclusive arguments, for examp'e» is i 
wrote either the great majority of the popular d Scrip! 
commonly associated with his name or the English “piye 
Though his teaching undoubtedly demanded a vernac a 
though he may well have contributed personal encour 


jons, 
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supervision, the actual Lollard translations appear to have been 
compiled by Nicholas of Hereford and John Purvey, Wycliffe’s 
secretary at Lutterworth (see BIBLE, TRANSLATIONS Or). Like- 
wise, the passages from his works cited to prove that he set up an 
organization of wandering “poor preachers” are not now regarded 
as justifying any such interpretation. 

Even so, Wycliffe’s impact upon the subsequent history of 
religion was weighty. It was chiefly through John Huss (q.v.), 
who freely acknowledged his debt but also borrowed lengthy pas- 
sages without acknowledgment, that Wycliffe exercised a profound 
influence upon continental reform and heresy. Again, though 
English Lollardy departed so markedly from Wycliffe’s scholastic 
spirit and methods, it could rightly regard him as its original in- 
spirer. In turn, the ultimate importance of Lollardy as contribut- 
ing to 16th-century anticlericalism and consequently to the success 
of the English Reformation finds increasing emphasis among his- 
torians in the mid-20th century. 

Wycliffe was overcome by a second stroke on Dec. 28, 1384, 
while at Mass in his church of Lutterworth, and he died three 
days later. Being still free from excommunication, he was buried 
in consecrated ground. In 1415 the Council of Constance con- 
demned his teachings on nearly 300 counts, but it was not until 
1428 that Richard Fleming, bishop of Lincoln, once himself sus- 
pected of Wycliffism, exhumed and burned Wycliffe’s remains. 

See also references under “Wycliffe, John” in the Index. 


Brstrocrarny.—For a full bibliography to c. 1930, see B. L. Manning 
in Cambridge Medieval History, vol. 7, pp. 900-907 (1932). The 
standard biography is still H. B. Workman, John Wyclif, 2 vol. (1926), 
though K. B. McFarlane, John Wycliffe and the Beginnings of English 
Nonconformity (1952) corrects some important misconceptions and 
suggests a more critical approach. Of the older biographies, the most 
valuable is G. V. Lechler, John Wycliffe and his English Precursors 
(1884), H. Rashdall's article in the Dictionary of National Biography, 
vol. 63, pp. 202-223 (1900), remains useful; so do R. L. Poole, Illus- 
trations of the History of Medieval Thought and Learning, rev. ed. 
(1920), and B. L. Manning in Cambridge Medieval History, vol. 7, 
pp. 486-507 (1932). For relevant background see G. M. Trevelyan, 
England in the Age of Wycliffe (1899); A. O. Gwynn, The English 
Austin Friars in the Time of Wyclif (1940). 

Wycliffe’s Latin works, mostly published by the Wyclif Society 
(1884-1922), are listed in Manning's bibliography; on their dating, 
see S. H. Thomson, The Order of Writing of Wyclif's Philosophical 
Works in O. Odložilík et al, Českou Minulosti (studies in honour of 
Vaclav Novotný), pp. 146-166 (1929), For the English works see 
Select English Works of Wyclif, ed. by T. Arnold, 3 vol. (1869-71), 
and The English Works of Wyclif Hitherto Unprinted, ed. by F. D. 
Matthew (1880; revised 1902). On all questions connected with the 
Lollard scriptures, M. Deanesly, The Lollard Bible (1920) and The 
Significance of the Lollard Bible (1951), are indispensable; see also 
W. A. Craigie in The Bible in its Ancient and English Versions, ed. by 
H. Wheeler Robinson (1940), pp. 128-145; S. L. Fristedt, The Wycliffe 
Bible (1953), “The Authorship of the Lollard Bible,” Stockholm 
Studies in Modern Philology, 19:28-41 (1956). 

A. B. Emden, Biographical Register of the University of Oxford, 
vol. 3, pp. 2103-06 (1959), gives important references for Wycliffe’s 
official career and to various publications since Manning's bibliography. 
Of these latter, see especially J. H. Dahmus, The Prosecution of John 
Wyclyf (1952) ; J. A. Robson, Wyclif and the Oxford Schools (1941) 
M. E. H, Lloyd, “John Wyclif and the Prebend of Lincoln,” English 
Historical Review, 61:388-394 (1946); S. H. Thomson, “The Philo- 
Sophical Basis of Wyclif’s Theology,” Journal of Religion, 11:86-116 
(1931), and "Unnoticed MSS and Works of Wyclif,” Journal of Theo- 
logical Studies, 38:24-36, 139-148 (1937); B: Smalley, *John Wyclif's 
ostilla super totam Bibliam,” Bodleian Library Record, 4:186-205 
(1052-53); H, Kaminsky, “Wyclifism as Ideology of Revolution,” 
Church History, 32:57-74 (1963); M. J. Wilks, “Predestination, 
Property and Power: Wyclif’s Theory of Dominion and Grace,” Studies 
in Church History, 2:220-236 (1965). PRA 

On the debt of Hussitism to Wycliffe see J. Loserth, Wiclif and Hus 
(1884), and O. Odložilík, Wyclif and Bohemia (1937). (A. G. D1.) 

WYE (Welsh Gwv), a river of Wales and England, is about 
130 mi. (210 km.) long, rising on the moorlands of Plynlimon, 
Central Wales, and flowing southeastward to Rhayader parallel and 
Close to the upper part of the Severn. Near Rhayader it is joined 
from the southwest by the Elan, whose upper southerly course is 
dammed to provide three large and beautiful lakes which supply 
Birmingham with water by an aqueduct. The Wye continues 
Southeastward to Newbridge-on-Wye, where the Ithon joins it 
from the north, and after Builth Wells flows over the bare rocks 
etween wooded hills to Aberllynfi; there it suddenly changes 
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direction, first northeast, then east-southeast, flows in the wide 
glaciated valley at the foot of the Black Mountains, and crosses 
the gravel mass of the old terminal moraine near Eaton Bishop to 
the outwash plain at Hereford. 

There the Lugg enters from the north and the Wye turns south- 
ward and begins to swing in wide meanders entrenched about 250 
ft. (76 m.) into a low plateau as fat as Ross; below Ross the 
meanders keep swinging into the Carboniferous plateau, of the 
Forest of Dean on the east and out again on to the Lower Old Red 
Sandstone lowlands on the west, providing many famous. scenic 
views, notably at Symond's Yat (q.v.). The Wye leaves the 
plateau again for Monmouth, where the Monnow joins it, and then 
reenters the plateau and follows further meanders past the ruins 
of Tintern Abbey to enter the Severn Estuary at Chepstow (qq.v.). 
There the range of the average spring tide is 38 ft. (11.6 m.), and 
the average neap tide 284 ft. (8.7 m.). From Chepstow to Tintern 
the low tide exposes muddy banks and the high tide checks the 
flow of the river and covers the mud. Below Monmouth the Wye 
Valley forms the frontier between Wales (Monmouthshire); and 
England. The Wye is noted for fish, especially salmon. 

The name Wye belongs also to two smaller English rivers: a 
tributary of the Derbyshire Derwent and a tributary of the 
Thames. (Av. M.) 

WYKEHAM (Wicxxam), WILLIAM OF (1324-1404), 
English prelate and administrator, bishop of Winchester from 1367 
to 1404 and twice chancellor of England (1367-71, 1389-91), is 
most famous as the founder of Winchester College and of New 
College, Oxford, Wykeham is thought to have been the son ofa 
serf, and his career vividly illustrates the openings to talent pro- 
vided in his time by the church and the royal household. He, was 
born at Wickham, near Fareham in Hampshire, between July 8 and 
Sept. 27, 1324. By the generosity of patrons he was educated at 
Winchester (either privately or at the priory school), and sub- 
sequently became secretary to the constable of Winchester. Castle. 
Probably in 1347 he became one of Edward III's clerks. As one of 
the surveyors of works at Windsor (from 1356), he seems to have 
performed all sorts of odd jobs. From 1359, as chief warden and 
surveyor of Windsor Castle, he superintended the building of new 
apartments east of the keep. He became keeper of the privy seal 
in June 1363 and chancellor in September 1367. By the 1360s he 
was generally recognized to be the king’s most trusted assistant ; 
the chronicler Froissart says of him “all things were done by him 
and without him nothing was done.” 

Wykeham’s advance in wealth had matched his rise to power; he 
had become the most notorious pluralist of his time in England. 
Although not even in minor orders until 1362 (he was ordained 
priest on June 12, 1362), he received his first living from the 
king in 1357 and by the mid-1360s was archdeacon of Lincoln and 
held 11 canonries, He was elected bishop of Winchester in October 
1366; after an unexplained delay Pope Urban V provided him to 
the see in July 1367 and he was consecrated on Oct. 10, 

Wykeham’s dismissal from the chancellorship in March 1371 was 
the result of an anticlerical movement among the lay lords, In 
1373 Wykeham was a member of a council opposing the influence 
of John of Gaunt, duke of Lancaster. In October 1376, Gaunt, as 
part of his effort to undo the proceedings of the so-called Good 
Parliament, had Wykeham brought to trial, to answer for his con- 
duct of affairs while chancellor; he was sentenced. to forfeit the 
temporalities of his see. Ultimately he obtained a pardon from 
Edward III, but he was really saved by the accession (June 1377) 
of Richard II, who gave him a full pardon and restored his tempo- 
ralities. During Richard’s reign Wykeham seems to have been re- 
garded somewhat as an elder statesman. A member of the council 
appointed by the Appellants (1388) to advise (and in reality to 
control) the king (see RICHARD II), Wykeham nevertheless did 
nothing detrimental to the young king's authority, and when Rich- 
ard declared himself of age he appointed Wykeham his chancellor 
(May 1389-September 1391). 

Meanwhile, Wykeham had been making progress with his two 
great foundations at Oxford and Winchester. As early as 1369 he 
was buying land to endow New College, and some scholars were 
already living on the site of the future college at the time of his 
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disgrace in 1376. They were temporarily dispersed, but Wykeham 
soon recovered his initiative; purchase of the site was completed by 
1379 and the building took place between 1380 and 1386. New 
College, designed to house 70 scholars, of whom 20 were to study 
canon and civil law, 2 medicine, and 2 astronomy, was much larger 
than colleges already in existence, whose scholars rarely numbered 
more than about a score. Wykeham’s project for a school at Win- 
chester, designed to educate boys who would go on to New College, 
was also begun in the 1370s. The site was bought in 1382 and the 
buildings completed by 1394. Again much larger than the schools 
connected with other Oxford colleges (Merton and the Queen’s 
College), Winchester provided not only for 70 scholars, but for 10 
commoners, an important addition, which was to be the germ of 
the future English public school system. Winchester, established 
as a self-governing and sovereign body, was the pattern for Henry 
VT's foundation at Eton. 

Wykeham died at Bishops Waltham, Hampshire, on Sept. 27, 
1404, and was buried in the chantry he had built in the south aisle 
of Winchester Cathedral. He was an able administrator but not a 
very great statesman; his real importance lies in his educational 
foundations. 

BisrrocnaPRY.—Wykeham!'s Register, ed. by T. F. Kirby, 2 vol. 
(1896-99) ; A. F. Leach, A History of Winchester College (1899) ; G. H. 
Moberby, Life of William of Wykeham, 2nd ed. (1893). 

WYLIE, ELINOR (née Hovr) (1885-1928), U.S. poet and 
novelist, and a vivid figure in the literary life of the 1920s, famed 
for her beauty and the force of her personality. These attributes 
perhaps caused her poetry to be overvalued in her own day as it 
was later undervalued; it is a relentlessly disciplined lyric verse of 
great intensity and sensuous beauty. 

She was born in Somerville, N.J., on Sept. 7, 1885, and reared 
in Philadelphia and Washington, D.C., where her father was a 
prominent government official. She married Philip Hichborn in 
1905 and had a son in 1907. In 1910 she eloped with Horace Wylie 
to England, returning to the U.S. in the early years of World War 
I. They were married in 1916, her husband having died and 
Wylie's wife having granted him a divorce. In 1921 they moved to 
New Vork where Mrs. Wylie lived for the remainder of her life. 
In 1923 she divorced Wylie to marry the poet-critic William Rose 
Benét. She died in New York City on Dec. 16, 1928. 

Mrs. Wylie's first volume, /ncidental Numbers (1912), privately 
published in London, showed little promise beyond a certain tech- 
nical facility, but her next book of poetry, Nets to Catch the Wind 
(1921), established her as a leading literary figure. The several 
volumes of poetry that followed continued to reflect her affinity for 
the metaphysical poets as well as the brilliance and elegance of her 
imagery as she developed a sure, icy mastery of the lyric form. 

By contrast, her four highly mannered prose romances, which 
were unexpectedly popular and profitable—Jennifer Lorn: a Se- 
date Extravaganza (1923), The Venetian Glass Nephew (1925), 
The Orphan Angel, a fantasy about Shelley whose work had some 
influence upon her Pa and whose personality became for her a 
major preoccupation (1926; English title Mortal Image 
Mr. Hodge and Mr. Hazard (1928)—were confused, dpi 
lated, overly coloured fantasies. A collected edition of her poems 
appeared in 1932 (enlarged and issued as Last Poems, 1943) 
There is also a collected edition of her prose (1933). i i 

WYMONDHAM (pronounced Windam), an urban district of 

Norfolk, Eng., lies 9 mi. (14 km.) SW of Norwich. Pop. (1961) 
5,904. A Benedictine priory, founded in the 12th century by Wil- 
liam de Albini as a cell of St. Albans Abbey, it became an indepen- 
dent abbey in 1448. Except for the abbey church, originally nearly 
twice as long, only traces of the original buildings remain. The 
church has an octagonal east tower (c. 1390) and a west tower 
added c. 1445. The 15th-century St. Thomas à Becket chapel is 
now a public library. There is an octagonal half-timbered market 
cross (1618). The police station was formerly a bridewell (1787) 
used for 30 years as a county prison, and thought to have been the 
model for some early American penitentiaries. In 1952 the Roman 
Catholic church of Our Lady and St. Thomas of Canterbury was 
completed as a memorial to all who died in Japanese prison camps 
during World War II. 
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The urban district also embraces the hamlets of Downha 
field, Suton, Spooner Row, and Wattlefield. The name d 
Row owes its origin to the wood-turning industry which rias 
in the district from the 15th to 17th centuries and before d 
stallation of about 600 cottage looms engaged in stud le ine 

: "e . ng for 
Norwich weavers. This industry also disappeared in the late 1 
century and now the chief industry is brush making, Prid 
mi. W is Hingham, home of Robert Lincoln, who died c, 1549 and 
was an ancestor of Abraham Lincoln. (T. J. To) 

WYNDHAM, GEORGE (1863-1913), romantic British 
Tory politician and man of letters, was, as chief secretary for Ire. 
land (1900-05), responsible for the Land Purchase Act (1903) that 
solved the Irish land problem by transferring ownership to the 
occupying tenants. He was born on Aug. 29, 1863, the elder sonof 
the Hon. Percy Wyndham, and Madeleine (née Campbell), a 
granddaughter of the Irish rebel Lord Edward Fitzgerald, Alter 
serving with the Coldstream Guards in the Suakin campaign of 
1885, he became private secretary (1887) to A. J. Balfour and in 
1889 was elected M.P. for Dover, holding the constituency till his 
death. Much of his time during the next nine years was spent on 
literature and journalism. He wrote for W. E. Henley's Notion] 
Observer and New Review, and he edited (1895-96) Sir Thoms 
North's translation of Plutarch's Lives and Shakespeare's poems, 
prefacing both with essays which display much eloquence and 
promise. 

He was handsome, a notable athlete, a splendid talker and in- 
mensely popular, but he lived at a furious pace, and in the words 
of one of his biographers "drank deep of wine and pleasure” 
Politically he belonged to the romantic imperialist wing of his 
party, accepting the doctrines of Disraeli and Young England, 
skeptical of democracy, a fervent believer in the rights and duties | 
of a traditional aristocratic hierarchy, and a lover of High Church 
ritual, 

In 1898 he became undersecretary at the War Office, in 1900 
chief secretary for Ireland, entering the cabinet in 1902. 
Irish administration constitutes his principal claim to fame. 
Land Purchase Act of 1903, always known by his name, was the 
first measure to deal with the Irish land problem effectively, hy 
making it really profitable for landlords to sell, and providing the 
credit needed by their peasant tenants to buy. In May pei 
resigned, apparently because of the publicity given to a plan d 
devolution in Ireland which had been adumbrated by his permanent 
undersecretary Sir Antony (later Lord) MacDonnell. Wyn i3 
was attacked by Conservatives for betrayal, and praised by Li A 
als as a convert to Home Rule, while Balfour was generally Wi 
sured for forcing him to resign as a scapegoat. None of tl i 
beliefs was justified, Wyndham had omitted to read à E 
MacDonnell, who took silence for consent; in fact Wyn p 
strongly disapproved of the plan, while Balfour did all in his p^ " 
to persuade him to stay in office. It was a breakdown 0' d 
which determined him to go. He did not hold office again, 
he remained in politics. He died suddenly in Paris on June Gent 

See J. W. Mackail and G. Wyndham, Life and Letters KANNI 
Wyndham, 2 vol. (1924) ; J. Biggs Davison, George 
in Toryism (1951). 

WYNDHAM, SIR WILLIAM, 3RD Bart. 
English politician, Jacobite, and Tory leader, was th ling 
career a close associate of Henry St. John, Viscount " i 
He was born at Orchard Wyndham, Somerset, In 168 i 
son of Sir Edward Wyndham, 2nd Baronet. Member D 
ment for Somerset (1710-40), his appointment as secret 4 
in 1712 was a sop to Bolingbroke in his disappointment à jm Of 
created only viscount and not an earl. It was, however: 
Bolingbroke's rising power that Wyndham became ibortie ti 
the exchequer in November 1713. In BolingbrokeS# he treas 
istry of July 1714 Wyndham was designated head oft i oid 
and he was privy to Bolingbroke’s intrigues W! t 
Pretender. $: posed W 

After the election of 1715, Wyndham so strongly 5 that 
terms of George Ps proclamation calling the p of Jt 
was censured and almost sent to the Tower. T the E 
Butler, duke of Ormonde, leít Wyndham the head 0 
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Jacobites. In September 1715 he was arrested, and although he 
escaped, he then voluntarily surrendered. Wyndham hoped for the 
protection of his Whig father-in-law, Charles Seymour, duke of 
Somerset; the duke was dismissed from office, but no proceedings 
were taken against Wyndham. Soon afterward Bolingbroke broke 
with the Pretender, and from 1716 sought to reinstate himself 
with the English ministry by sending an open letter to Wyndham, 
painting an ignominious picture of the exiled court, and urging 
Wyndham to break with them. In this transfer of loyalty Wynd- 
ham may have been assisted by his two marriages into Whig 
families, first with Catherine Seymour, and second with Maria 
Catherina, widow of William Godolphin, marquess of Blandford. 
Bolingbroke never regained his seat in the Lords, and after he 
had recovered his property in England (1725), Wyndham became 
his political mouthpiece, and the leader of an opposition to Robert 
Walpole (afterward earl of Orford) composed of Tories and dis- 
contented Whigs. From 1726 onward this opposition made great 
noise with its propaganda, but its parliamentary performance was 
generally disappointing, though Wyndham himself was a popular 
Jeader with a splendid presence. In the 1730s Wyndham and 
Bolingbroke supported Frederick Louis, prince of Wales, in his 
quarrels with the king, and attacked Walpole’s foreign policy, but 
when the tide was turning against Walpole, Wyndham's death at 
Wells on June 17, 1740, weakened the cohesion of the combined 
opposition. By this time Toryism had been mostly transformed 
into country politics, and even Bolingbroke despaired of it. 
(W.R. Wo.) 
WYNTOUN, ANDREW OF (c. 1350-c. 1423), Scottish 
chronicler, whose Orygynale Cronykil is a prime source for the 
later 14th and early 15th centuries and was much used by Walter 
Bower for his Scotichronicon. A canon of St. Andrews, Wyntoun 
became (c. 1393) prior of St. Serf's, Loch Leven (Fife). He re- 
signed his priorate on account of old age in December 1421. Writ- 
ten for Sir John Wemyss of Leuchars, Fife, his chronicle, a long 
metrical vernacular compendium, is of philological interest as an 
extended example of Middle Scots. Originally planned to end in 
1286, then in 1390, it was finally taken up to 1420 and is of histori- 
cal value for its last century. The definitive edition is by F. J. 
Amours (1902-14); comprising vol. 1, liii, liv, lvi, lvii, Ixiii of the 
Scottish Text Society's publications. (A. A. M. D.) 
WYOMING, popularly known as the "Equality state," is one 
of the central western states of the United States. It is bounded 
north by Montana, east by South Dakota and Nebraska, south by 
Colorado and Utah and west by Utah, Idaho and Montana. In- 
duding Yellowstone National park (over which the federal gov- 
ernment has exclusive jurisdiction and control; area 3,186 sq.mi.), 
Wyoming has an area of 97,914 sq.mi., of which 503 sq.mi. are 
Water surface; among the states it ranks ninth in size. East and 
west the state has an extreme length of 355 mi., and north and 
south an extreme breadth of 277 mi. In shape it is an exact rec- 
tangle. The name “Wyoming,” originally bestowed upon the Wy- 
oming valley in Pennsylvania, is a corruption of a word of the 
Delaware Indians meaning “upon the great plain”; it is not known 
who first applied it to the state. The nickname “Equality state” 
derives from the fact that Wyoming was the pioneer in woman 
suffrage, Wyoming was admitted to the union in 1890 as the 44th 
state. The state flower is the Indian paintbrush; the state tree, the 
balsam poplar (cottonwood); and the state bird, the meadow lark. 
The flag has a blue field bordered in white and in red; the field 
bears a white silhouetted buffalo on which is represented the great 
Seal of the state. The capital of Wyoming is at Cheyenne (q..). 


PHYSICAL GEOGRAPHY 


Physical Features.—Wyoming is situated between approxi- 
mately 104° 3/ and 111° 3^ W. and 41° and 45° N. The Great 
Plains, with an elevation of from 5,000 to 6,000 ft. over much of 
the state, consist of flat or gently rolling country, barren of tree 
Stowth but often covered with nutritious grasses and possessing a 
Soil rich in the mineral elements necessary for plant life which 
it produces abundantly when it receives sufficient moisture, Ero- 
sion buttes and mesas occasionally rise as picturesque monuments 
above the general level of the plains, and in the vicinity of the 
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mountains the plains strata, elsewhere nearly horizontal, are bent 
sharply upward and carved by erosion into hogback ridges. These 
features are well developed about the Bighorn mountains (q.v.), 
an outlying range of the Rockies which boldly interrupts the con- 
tinuity of the plains in north central Wyoming. 

Notwithstanding high elevations in both the northern and south- 
ern portions of the state, the low central portion makes a dis- 
tinct break in the continuity of the northern and southern ranges 
of the Rockies, giving a broad, relatively low pass through which 
went the Oregon and Overland trails in the early pioneer days and 
later the Union Pacific railroad. In this central region the plains 
are interrupted by minor mountain groups, volcanic buttes and 
lava flows. In the northeast are outlying spurs of the Black hills 
(q.v.), the Little Missouri buttes and the Devils Tower, the lat- 
ter a prominent erosion remnant of volcanic intrusion, The higher 
levels of the Bighorn range have been modified by local glaciation, 
giving glacial cirques, alpine peaks and many mountain lakes and 
waterfalls. Several small glaciers still remain about the shoulders 
of Cloud peak (13,165 ft.), the highest summit in the range. 

The various ranges in the northwestern part of the state form 
some of its most magnificent scenery. A vast portion of this has 
been set aside as Yellowstone National park, but areas in the 
Absarokas, east of the park, are also beautiful. Just south of the 
park, the Teton mountains rise abruptly from Jackson Hole to 
elevations of 12,000 and 13,000 ft. In. the Wind River range, 
farther southeast, are Gannett peak (13,785 ft.), the highest point 
in the state, and Fremont peak (13,730 ft.). 

In addition to the hot springs of the Yellowstone region, men- 
tion should be made of large hot springs (temperature about 135° 
F.) at Thermopolis and Saratoga. 

About two-thirds of Wyoming is drained by branches of the 
Missouri river, the most important being the Yellowstone, Big- 
horn and Powder rivers, flowing north, and the Cheyenne and 
North Platte, flowing east. The Green river, a branch of the Colo- 
rado, drains the southwestern part of the state, The Snake river, 
flowing into the Columbia, heads in the southern part of Yellow- 
stone National park and flows southwest through the beautiful 
valley known as Jackson Hole into Idaho. Along the western 
border ‘the Bear river takes its course a short distance, draining 
ultimately into the Great Divide basin. Southwest of the centre 
of the state is an area with no outward drainage, the streams emp- 
tying into desert lakes. 

Wyoming soils are thin but fertile when irrigated. Gray or 
brown arid-region soils predominate. More than one-third of the 
state is organized in soil-conservation districts. There is some 
overgrazing in drought years but otherwise grazing is well con- 
trolled in the state. 

Climate.—It is difficult to generalize about Wyoming’s climate, 
since the varied and rugged topography makes corresponding local 
variations. Precipitation for the state averages 14.79 in, annually, 
but it varies from about 6 in. in the lower Bighorn basin, Sweet- 
water county and lower Wind river valley, the driest portions, to 
35 in. in the mountains bordering on Yellowstone National park. 
In the agricultural region of the southeastern counties the average 
annual rainfall is 13.99 in. East of the continental divide about 
70% of the precipitation occurs between April and September. 
The cool summer months of the mountain regions lower the aver- 
age temperature of the state materially. The annual mean for the 
valleys is 46° F. and for the mountains, 36°. The average of 243 
weather stations, well distributed over the state, gives a day aver- 
age for July of 83° and a night average of 50°; for January 
the averages are, respectively, 31° and 6°. The portion of the 
state west of the divide has a lower average and longer winters 
than that east of the divide. The cold spells are not severe, 
since their chilling effect is modified by the normally low humid- 
ity. 

Vegetation and Animal Life.—On the treeless plains there 
are short, tough grasses of many varieties. In drier areas sage- 
brush, greasewood and other shrubs are found. 

Wyoming still abounds in game animals, most of them (except 
the antelope) concentrated in the forested areas. The game popu- 
lation of the state is estimated at nearly 300,000, including 35,000 
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elk, 125,000 mule deer, 5,000 white-tailed deer, 110,000 antelope 
(pronghorn), 5,000 moose, 10,000 black bears, 80 grizzly bears 
and 3,000 mountain sheep. Streams and lakes in all sections of 
the state have excellent trout fishing, principal varieties being 
the native cutthroat, brook, rainbow, brown, Mackinaw and golden. 
Warm-water species, such as bass, crappie, sunfish and catfish, 
also are available in certain waters. The sage grouse is the state’s 
most widely distributed game bird. Several other species of grouse 
inhabit the mountains, and pheasant, chukar, Hungarian partridge 
and wild turkey have been introduced. Among small mammals, 
ground squirrels, grasshopper mice, wood rats, pocket gophers, 
kangaroo rats, ferrets and moles are common in the sagebrush 
and greasewood flats; cottontails, jack rabbits and prairie dogs are 
found in the plains area. 

Parks, Historic Sites and Recreation.—One-fourth of Wy- 
oming’s area is given over to national parks and forests and the 
Wind River Indian reservation. Yellowstone and Grand Teton 
National parks and Devils Tower National monument are perhaps 
the greatest tourist attractions in the state, but its history is re- 
flected in many other monuments. Ft. Laramie, a fur-trading 
(1834-49) and military post (1849-90), located in the eastern part 
of the state, 80 mi. N. of Cheyenne, has been restored by the na- 
tional park service since it was made a national monument in 1938. 
Ft. Bridger, where the mountain man Jim Bridger erected a trading 
post in 1843, is now a state park with a museum in Southwestern 
Wyoming. 

Independence rock is located in the central part of the state, 
55 mi. S.W. of Casper; on this landmark many Oregon trail trav- 
elers carved their initials, as they did on Register cliff, near Guern- 
sey. South pass, the great gateway to the west, in west central 
Wyoming, is crossed by a good paved highway. 

What is usually recognized as the first dude ranch in the west 
was established by the Eaton brothers west of Sheridan in 1904. 
Thereafter, dude ranches, specializing in the entertainment of pay- 
ing guests, multiplied. Many residents of the state gain a liveli- 
hood by catering to the requirements of dudes or the multitude of 
other tourists who visit the state every summer. The rodeo (q.v.) 
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celebration in Cheyenne, 
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Wyoming contains land | 
all four of the principal a 
tions which made up the te 
of the U.S. west of the Mi 
sippi river. Except fora g 
portion in Sweetwater and 
bon counties, the land east of 
continental divide was acq 
from France by the Lo 
Purchase of 1803. The rem 
ing portion came from Mexi 
1848 and Texas in 1845 and] 
The northwestern corner of 
state, drained by the Snake: 
into the Columbia, formed a’ 
of the old “Oregon country, 
jointly by the U.S. and 
Britain until the British m 
quished their claims in the 
of 1846. The portion of thes 
drained southwest into the 
rado river or into the Gr 
vide basin was secured by 
Mexican cession of 1848; 

Exploration and Fur Ti 
—There are legends of § 
exploration of Wyoming, 
far they are unconfirmed by 
umentary evidence, The 
drye brothers traveled southwest from the Mandan vill 
1742-43 and may have reached the Bighorn mountains, b 
vagueness of their journals make it impossible to determi E 
fact with certainty. John Colter, a member of the Lewis and 
expedition (1804-06) who left that body on their homeward) 
and plunged back into the wilderness as a free trapper, 
first white man known definitely to have entered the state; 
less there were other wanderers before him whose tales a 
ever lost. Colter trapped to the east and south of vel i 
National park, and finally, in 1807, crossed that wonder 
self and brought to the world the first news of its strang 
nomena. Four years later an expedition of more Ew. 
commanded by Wilson Price Hunt and bound overlan 
mouth of the Columbia to begin the American fur ew 
region, entered northeastern Wyoming, proceeded ME. E 
around the Bighorn mountains, across the contine : 
through Union pass and on by the Snake river valley 10 
In 1812 several of the same party, led by Robert Stuart, à 
over a more southerly route, passing near if not actualy 
South pass before striking the Sweetwater and continuity 
ward along the North Platte river. dem 

In the following years a number of free trappers an m 
of the various St. Louis fur companies trapped in Me 
ming, but not until the spring of 1824 was the contine 4 
again crossed, this time by Thomas Fitzpatrick, leading 
ment of William Henry Ashley's fur traders across to ne 4 
Fitzpatrick is often given the credit for the discov 
pass, and he was the first to make it known. In the Ds a 
40, the era of the mountain men, a fur-trade pee d 
each year at a predetermined place in Wyoming, U -— 
Twelve of these assemblies were held in the nei 
South pass in Wyoming. The rendezvous was a gat ose of 
dians, fur traders and company employees for the MD 
ing the pack trains of the company and exchangine 
next year's supplies. Hundreds of tents and tepees Y Ai 
river bottoms during the frontier's one great social e > 
Ft. Laramie was built by the traders at the confluence 
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mie and North Platte rivers in eastern Wyoming, and it served as 
acentre for the fur trade until 1849 when the U.S. government pur- 
chased and garrisoned it as a military post for the protection of 
emigrants. 

Overland Emigration and Railways.—Overland emigration 
through Wyoming began in 1841 when the first train of settlers 
passed over the Oregon trail (g.v.). Movements increased stead- 
ily during the next few years, and in 1847 they were swelled by the 
Mormon emigration, which followed the Oregon trail over the pass 
and then branched southwest past Ft. Bridger, built by Jim Bridger 
on Black’s fork of the Green river, 

The first rush to California came in 1849, the forty-niners fol- 
lowing the Oregon trail through, Wyoming and branching south- 
west after they entered Idaho, The first stagecoach line over this 
route, a monthly service to Salt Lake City, started in 1851. In 
1858 a daily line from Atchison to San Francisco was traveling 
the trail. In 1860 the pony express (q.v.) was established, and 
in the following year the first telegraph line to the Pacific was con- 
structed across Wyoming along this route. 

By 1862, however, Shoshone and Sioux depredations were so 
constant that it became necessary to move the stage line to a south- 
ern route nearly parallel with the present Union Pacific railroad. 
Government troops were detailed to protect the stage stations, 
emigrant trains and freighting trains. Indian hostilities increased 
thereafter, reaching a climax in 1865 and 1866. In the latter year 
troops were sent north of Ft. Laramie to establish garrisons for 
the purpose of keeping open the Bozeman road to the Montana 
gold mines. The garrisons at Ft. Reno, Ft. Phil Kearny and Ft. 
C.F. Smith were in the hunting ground of the Sioux. In Dec. 1866 
Col. William J. Fetterman and 81 men were ambushed and killed 
near Ft. Phil Kearny. War continued with the Sioux until a pre- 
carious peace was made in 1868 with their chief, Red Cloud. At 
that time garrisons were withdrawn from the Bozeman road, and 
few whites ventured into northern Wyoming until the army cam- 
paigns of 1876 made the area safe. 

The Union Pacific railroad began to build across the state in 
1867 and pushed rapidly forward. Cheyenne and Laramie (gq.v.) 
were founded at this time. 

Territory and State.—In order to protect and govern new set- 
tlements along the railway the territory of Wyoming was organized, 
including parts of the Dakota territory, Utah and Idaho. The Wy- 
oming Organic act was approved July 25, 1868, but the territorial 
government was not formally inaugurated until April 15, 1869, 
when the governor and secretary took the oaths of office. Chey- 
enne was designated the territorial capital. 

For years most of the people of the territory lived in towns 
along the Union Pacific railroad in southern Wyoming, and the 
only sizable community, other than Indian, at a distance from the 
tailroad was in the South pass region where gold discoveries in 
1867 and 1868 served as a magnet to settlers. The first land office 
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was opened in Cheyenne in 1870, and the first homestead entry 
was completed in 1871. 

The Wyoming constitutional convention met at Cheyenne in 
Sept. 1889 and drew up the constitution that was subsequently 
adopted at a special election on Nov. 5, 1889. On July 10, 1890, 
Wyoming was admitted to the union as the 44th state in spite of 
its deficiency of population (only 62,500). 

Range Wars.—Wyoming did not at first prove attractive to 
homesteaders except in the best valleys along the Union Pacific. 
Instead it was discovered that the bunch and buffalo grass of the 
plains made excellent feed for cattle, Not only did they fatten 
on it in the summer, but the thick ripe bunches, retaining all their 
nutritious foed elements, penetrated the thin snows of the wind- 
swept plains, enabling the herds to live and thrive all winter with- 
out extra food or care. Also, cattle could be grazed at a distance 
from the railroad and, when ready for market, transported them- 
selves. Soon great herds were on the way north from the over- 
stocked ranges of Texas, cowboys driving them up the “long trail" 
to the tune of 

Whoopee ti yi yo, git along little dogies, 

For you know Wyoming will be your new home, 
and other trail songs. By the early 1880s the ranges of Wyoming 
were well stocked. Herds increased rapidly and almost without 
expense. Only a “home ranch” for headquarters was necessary, 
and the herds ranged far and wide on the public domain. 

The cattle industry then entered an era of troubles. The range 
became overstocked. Market prices dropped. Thieves, called 
rustlers, made inroads on the herds. The latecomers—many of 
them Englishmen, Scots and Americans from the eastern seaboard 
—found their expectations of profit unrealized. Absentee owner- 
ship spread. Then came the worst blow of all: during the dread- 
ful winter of 1886-87, one-sixth of the cattle perished from lack 
of water and feed. When those cattlemen who were not bankrupt 
began to rebuild the industry, they proceeded more cautiously. 

The territorial governor, Thomas Moonlight (1887-89), insisted 
that the open range be broken up into small farms. Though he 
could not force the legislature, which was still dominated by the 
cattlemen, to legislate on this, many small settlers accumulated in 
northern Wyoming, particularly in Johnson county. Many of 
these small settlers, or nesters, had come before the winter of 
1886-87, needing no invitation from a sympathetic governor. 
Cattlemen who had herds in Johnson county attributed part of 
their losses to rustling by some of the small settlers. Unable to 
secure convictions in the local courts, the cattlemen in 1892 dis- 
patched an expedition of more than 50 armed men from Cheyenne 
to the trouble area, carrying a list of names of men who were to 
be murdered. After two of the “rustlers” had been killed, how- 
ever, the cattlemen’s party was besieged by a numerically superior 
Johnson county force led by the sheriff. Hostilities were termi- 
nated abruptly by the arrival of U.S. troops. "Thereafter the cat- 
tlemen, as a group, permitted the constituted authorities to control 


836 WYOMING 


BY COURTESY OF THE UNION PACIFIC RAILROAD 
STATE CAPITOL AT CHEYENNE, A NEOCLASSIC SANDSTONE BUILDING DE- 
SIGNED BY D. W. GIBBS IN 1887 


rustling, although a few, as individuals, hired the notorious Tom 
Horn to shoot down intruders on cattle ranges. 

With the decline of cattle raising, sheep raising began to in- 
crease, The first large herds reached the state in the late 1880s. A 
long feud was also waged between the cattlemen and the sheep- 
men, for the sheepmen tried to force their way into ranges already 
occupied. Cattlemen claimed that cattle would not go where sheep 
had grazed, and that the sheep destroyed the range and polluted 
the water holes. An imaginary “dead line” was drawn by the cat- 
tlemen beyond which sheep must not go. Herders violated this 
arbitrary law at their own peril; the annals of Wyoming record 
several cases in which wagons were burned, herders killed and 
sheep scattered or killed, After five cattlemen were convicted and 
sent to the penitentiary in 1909 for killing two sheepmen and a 
herder in the Tensleep raid, the attacks upon sheepmen ceased. 

Federal Lands.—Spokesmen for the cattlemen and sheepmen 
early found a common enemy in officials of the federal govern- 
ment, although their hostility never involved violence. Public- 
land policies of the federal government annoyed the livestock men. 
In particular the government was alleged to be too arbitrary and 
too niggardly in its distribution of permits for grazing on the 
public lands. Fear that grazing privileges would be lost was one 
of several factors in the bitter opposition to Pres. Franklin D. 
Roosevelt's creation of the Jackson Hole National monument of 
221,610 ac. in 1943, The controversy was settled by compromise 
in 1950 when most of the land in dispute was added by congres- 
sional action to the Grand Teton National park and grazing use 
of federal lands within the park was permitted. 

Politics.—Except during the New Deal era of the 1930s, Re- 
publicans usually have dominated Wyoming state politics but in 
the 1958 elections the Democrats recaptured control of the state- 
house for the first time in 20 years, In presidential elections from 
1896 on, the voters supported the winner, whether Republican or 
Democrat, except in 1944 when they preferred Thomas Dewey to 
Franklin D. Roosevelt and 1960 when they chose Richard M. 
Nixon over John F. Kennedy. Voters of the state often have been 
ready to support the man rather than the party. Despite changing 
fortunes of the two major parties the state was represented in the 
USS. senate by Francis E. Warren (Republican) for 37 years before 
he died in 1929; by John B. Kendrick (Democrat) from 1917 un- 


til his death in 1933; and by Joseph C. O'Mahoney (D 
1934-53, 1955-61. Cte n 


GOVERNMENT 


Wyoming is governed under the constitution approved in 1889 
as amended. Every citizen over 21 years of age who has lived in 
Wyoming one year, in the county where he is to vote 60 days and in 
the election district 10 days, who can read the constitution of the 
state and who is not insane, an idiot or a person convicted of 
infamous crimes (unless restored to his civil rights) has the right 
of suffrage. 

At the first territorial legislature, held in Cheyenne in Dec. 
1869, women of Wyoming were given the right to vote at all elec- 


tions. This right was confirmed by an equal Suffrage clause į 
the state constitution. Wyoming thus was the first state tg i 
full woman suffrage. Congressional approval of the constituting 
provision recognized the success of the experiment that had v 
carried on for 21 years in the territory and that had attracted wide. 
spread attention. Wyoming’s pioneering in woman suffrage iu 
been attributed variously to the determined efforts of Esther 
Hobart Morris, to the legislative leadership of Col. W! q, Bright, 
to a desire for free publicity for the territory and to the scarcity 
of women. 

Executive Branch.—The chief executive officer is the gover. 
nor. Other elective executive officers are the secretary of state 
auditor, treasurer and superintendent of public instruction, All 
hold office for four years. Not only do they direct their own de. 
partments but, together with appointed officers, they also serve 
on many executive boards, such as the state board of land com. 
missioners, state board of pardons, board of state supplies, state 
farm loan and fiscal board and state historical board. A number 
of executive officers are appointed by the governor and are te- 
sponsible to him. 

Legislature.—The legislature is composed of a senate of 30 
members and a house of representatives of 61 members. The state 
constitution makes reapportionment mandatory after each decen- 
nial census, but no reapportionment bill was passed in the 1940s or 
1950s. Consequently rural areas were overrepresented. In te- 
sponse to a federal district court decision, the house was reap: 
portioned on the basis of population in 1963; and in 1965 a special 
federal court reapportioned the senate, increasing the membership 
from 25 to 30, elected from 17 districts. 

The regular sessions of the legislature meet in Cheyenne on the 
second Tuesday in January every odd-numbered year and miy 
continue 40 days. The governor has the power to veto any bil, 
but if upon reconsideration it is repassed by a two-thirds majority 
in each house it becomes a law without the governor’s signature, 
The governor may veto any item in the appropriations bill. Spe- 
cial laws are not to be passed Where a general one may be made 
applicable. gu 

Judiciary.—The supreme court of Wyoming has four justices 
elected by the voters for terms of eight years. Two terms of the 
supreme court are held annually, one in April and the other in Oc 
tober. A special term can be held when two justices 50 vote, 
There are seven judicial districts and 11 district judges, four 
districts having 2 judges each. Regular terms are held in ead 
district. Each of the district judges is elected by his district for 
a six-year term. The counties are also divided by the on 
commissioner into judicial districts for which the voters we 
district elect a justice of the peace. Incorporated towns 
cities have municipal courts and police justices. NUT 

Finance.—Chief sources of government revenue In Wyo 
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are sales and use taxes (the 2% excise tax on retail sales ae aie 
duced in 1935), liquor commission revenues from lige age 


saling, and state property taxes. Each person between 
of 21 and 50 is subject to a $2 school poll tax. A state b e 
cents per gallon is levied on all gasoline used or sold for i, A 
consumption. Of the state's bonded debt a large prop 
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building revenues and from oil royalties from federal 
state. 


POPULATION 
The population of Wyoming in 1870 was 9,118; in 529; and 


62,555; in 1910, 145,965: in 1940, 250,742; in 1950, 290 6 
ease 0L ^» 


in 1960, 330,066. This last figure represented an incr 5 mile i 
over the population in 1950. The population per oa 194 and 


1960 was 3.4, as compared with 3.0 in 1950 and 2: 
with 49.6 for the U.S. in 1960. «c corpori 
Of the 1960 population, 187,551 or 56.866 lived in ne 940 and 
places of 2,500 or more, as compared with 49.8% In 
37.3% in 1940. 
The number of occupied dwelling units 


PIU 
(or households) ae 
was approximately 99,187, as compared with 84,000 m 
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Wyoming: Places of 5,000 or More Population (1960 Census)* 


Population 

place 1960 1950 1940 1920 1900 
Total state 330,066 | 290,529 | 250,742 | 194,402 | 92,531 
Caepee > 38,930 | 23,673 | 17,964 | 11,447 883 
Cheyenne . | 45505 | 31,935 | 22474 | 13,829 | 14,087 
laramie. . «© =|, 47,520 | 15,581 | 10,627 6,301 8,207 
Rawlins . TAN 8,968 7,5 5,531 3,969 2,317 
Riverton. . 6,845 4,142 2,540 2,023 = 
Rock Springs > 10,371 10,857 9,827 6,456 4,363 
Sheridan . Dol] d1651 | 11,500 | 10,529 9,175 1,559 
Worland. > . 5,806 4,202 2,710 1,225 = 


*Populations are reported as constituted at date of each census. 
Note: Dash indicates place did not exist during reported census, or data not available. 


69,000 in 1940. The average population per household had de- 
clined from 3.6 in 1940 to 3.5 in 1950 and to 3.3 in 1960. 

The 1960 population of the state was distributed as follows: 
97.8% white; and 2.2% nonwhite, mainly Indians. There were 
104.9 males per 100 females in the white population; 7.8% 
of the population was 65 years old or over. Of the total number 
of employed males in 1960, 13.395 were engaged in agriculture, 
10.8% in mining, 9.2% in construction, 7.7% in manufacturing, 
10.5% in transportation, etc., and 19.2% in wholesale and retail 
trade. 

In mid-19th century many Sioux, Cheyenne, Arapaho, Crow and 
Shoshone Indians still lived in the Wyoming country. Only the 
eastern Shoshone and the northern Arapaho remain. These two 
tribes share the Wind River reservation in the west central part 
ofthe state. In 1962 there were 1,528 Shoshone and 2,230 Arap- 
aho on the reservation, 


EDUCATION 


Public Schools.—In territorial Wyoming the great distances, 
small population and meagre resources meant slow development 
for education, There were few children, the greater part of the 
population consisting of unmarried males. The first territorial 
legislature provided for school districts and school boards, and 
in 1877 school attendance for at least three months each year was 
made compulsory. In outlying districts the schoolhouse became 
the community social centre. The teacher was often a young 
woman from the east who was courted by cowboys of the neigh- 
bourhood. Few women teachers in either town or country re- 
mained long unmarried. 

In the territorial period, first the auditor and later the librarian 
served as exofficio superintendent of public instruction. After 
statehood, the department of education was headed by an elective 
superintendent of public instruction (generally a woman) who ap- 
points, with the approval of the governor, a state board of educa- 
tion of six members who serve without salary for six-year terms. 
Two are appointed in each odd-numbered year. The superintend- 
ent also appoints three assistant superintendents, for instruction, 
administration and special services, who supervise the work of the 
three divisions of the department. 

A school-district reorganization law was enacted in 1947 which 
‘permitted county committees to arrange for redistricting. In 1948 

the electorate passed a constitutional amendment permitting a 
property-tax levy for the support of public schools, The legisla- 
ture in 1955, in order to raise standards and to aid poorer school 
districts, established a Foundation program, which equalizes edu- 
cational opportunity, both assets and expenses being considered 
in the formula for distributing state aid. The fund from which 
Money is distributed includes money from oil royalties and from 
the state’s levy for public schools. 

In 1959 the legislature passed an enabling act permitting the 
acceptance of National Defense Education act funds, stipulating, 
however, that the federal aid could be accepted only if the state 

| board of education resolved that there was need for federal funds 
that could not be met in the state, and if the federal government 

udget was in balance for the year concerned. f 
i The cost of education per child in Wyoming is fourth highest 
in the nation; school cost per adult is second. By the 1960s 
about 85,000 children were enrolled annually in the public schools. 

, Higher Education.— The University of Wyoming (established 

In 1886), the only four-year institution of higher learning in the 

State, is at Laramie. Its eight colleges are agriculture, arts and 
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sciences, commerce and industry, education, engineering, law, phar- 
macy and nursing. The university registers about 5,500 students 
annually and has a full-time faculty of more than 400. The main 
library has 370,000 volumes, exclusive of documents. 

Five junior colleges were established after World War II, at 
Casper, Sheridan, Powell, Torrington and Rock Springs. They 
became community colleges, supported mainly by local school dis- 
tricts, with some additional funds supplied by the state. 


HEALTH, WELFARE AND CORRECTIONS 


The state board of charities and reform, composed of the five 
elective officials of the state government, supervises the state 
institutions: a penitentiary at Rawlins, training school for delin- 
quent boys at Worland, training school for delinquent girls at 
Sheridan, hospital for the mentally ill at Evanston, hospital for 
the mentally deficient and epileptic at Lander, sanatorium for the 
tubercular at Basin, home for the aged at Thermopolis, home 
for dependent children at Casper and soldiers’ and sailors’ home 
at Buffalo. There is also a small prison farm at Riverton, and 
the legislature in 1959 established a state school for the deaf at 
Casper. The blind are cared for at state expense in schools of 
neighbouring states. 

The state department of public welfare, also made up of the 
five elective state officials, disburses funds for all public-welfare 
programs, almost half the money going for old-age assistance. 


THE ECONOMY 


Agriculture.—One-half of Wyoming, or about 35,000,000 ac., 
is classed as ranch and farm land; less than 10% of this is crop- 
producing, the remainder being grazing land. Scanty rainfall and 
limited irrigation-water resources preclude any considerable in- 
crease in cropland. Of the 3,000,000 ac. of cropland, about 2,000,- 
000 ac. have the benefit of irrigation; the balance is dry-farmed. 
Dry-land farming is carried on mainly in the eastern part of the 
state, while production of irrigated crops occurs in many small 
areas scattered over the state along the river systems. Chief crops 
are hay, sugar beets, beans, barley and wheat. 

The extensive grazing lands of Wyoming, with insufficient rain- 
fall for profitable cultivation, favoured livestock raising from 
territorial days (see History, above). Until the disastrous win- 
ter of 1886-87 cattle were most important: there were about 
2,000,000 cattle in the territory in 1886, a total never approached 
since that time. On the other hand the number of sheep increased 
from approximately 500,000 in 1886 to about 6,000,000 in 1909, the 
peak for sheep in Wyoming history. In 1909 there were approxi- 
mately 765,000 cattle. After 1909 labour shortages and less prom- 
ise of profit in sheep caused a preference for cattle most of the 
time. In the 1960s there were about 1,327,000 cattle and calves 
and 2,195,000 sheep and lambs. Not much of the old antagonism 
between sheepmen and cattlemen remained, and some leading 
stockmen had both cattle and sheep, or moved from one to the 
other with changing price patterns. 

Wyoming has long ranked among the leading states in wool pro- 
duction, usually being second only to Texas. Some sections of 
the state, notably the Red desert in the south central part, provide 
excellent forage for sheep but are not suitable for cattle. The state 
made strenuous efforts after World War II to obtain wool-process- 
ing industries, which would stimulate wool growing, but these ef- 
forts failed. : 

Hogs have never been numerous in Wyoming; there were only 
about 30,000 in the 1960s, at which time there were 50,000 horses 
and mules (the smallest number in recent history) and 319,000 
chickens. Turkeys, which were numerous in the 1920s and 1930s, 
virtually disappeared thereafter. Marketing problems and the 
high price of feed restricted the expansion of dairying; there were 
only about 28,000 milk animals in the state in the 1960s. Goshen 
county in the eastern part of the state and Star valley in Lincoln 
county in the western part stress the dairying industry; there are, 
of course, small dairy herds in the vicinity of every town. The 
average size of Wyoming farms and ranches is over 3,500 ac. 

Mining.—Spurred on by rich discoveries in neighbouring ter- 
ritories, prospectors searched Wyoming thoroughly for gold and 
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silver in the 19th century. They found barely enough to keep their 
hopes alive. Their greatest success was in the South pass region 
where gold valued at $2,000,000 was produced in the boom period 
1867-73. Wyoming’s principal mineral resources proved to be 
petroleum and coal, and petroleum came to be of most importance, 

The presence of oil was recognized long before the name Wy- 
oming was applied to the area. Oil springs were noted by Capt. 
Benjamin Bonneville in 1832, and not many years thereafter 
travelers on the Oregon trail were scraping up some of this oil and 
mixing it with flour to make axle grease. Not until 1883 was a well 
drilled. Marketing difficulties held the industry back until World 
War I when a boom developed that lasted until 1923. Output 
reached a peak of 44,785,000 bbl. in that year, with the greatest 
activity in the Salt Creek field in Natrona county north of Wyo- 
ming’s “oil capital,” Casper. Subsequently production dropped 
off to 13,650,000 bbl. in 1935, In the 1940s higher prices and more 
favourable government leasing policies stimulated the industry. 
Intensive geophysical search and widespread wildcatting brought 
many new discoveries, Annual production of more than 130,000,- 
000 bbl. was attained by the 1960s. Wyoming geologists had con- 
centrated on the search for domes, but in the 1940s it was learned 
that much Wyoming oil lay trapped under diverse geological condi- 
tions, and fields were developed on the ends of domes in areas long 
rejected by geologists; also, traps formed by variations in sands 
were located, Deep drilling became an important factor. A well 
producing from a depth below 10,000 ft. was drilled in 1946, and 
many other deep-producing wells were drilled thereafter; one 
produces at 15,920 ft. in the West Poison Spider field. Second in 
value to petroleum is the state's production of natural gas, more 
than 200,000,000,000 cu.ft. annually. 

Part of Wyoming’s crude oil is processed in refineries within the 
state, and part is piped to refineries in other states. Various abor- 
tive attempts were made beginning in 1924 to establish a severance 
tax. Sucha tax proposal was a principal issue in the gubernatorial 
campaign in 1950, and legislators regularly considered but rejected 
severance-tax bills thereafter. 

Oil-shale reserves occur in southwestern Wyoming and neigh- 
bouring states. At the end of World War II the U.S. bureau of 
mines built a $500,000 oil-shale laboratory at Laramie where ex- 
periments were begun on the extraction of oil from shale. 

Next to petroleum and natural gas, coal has been the most impor- 
tant mineralin Wyoming. According to the U.S. geological survey 
Wyoming is fourth among the states in coal reserves with 121,- 
000,000,000 tons, including 13,000,000,000 tons of soft coal and 
108,000,000,000 tons of subbituminous coal. Production of coal 
declined, however, after World War II. 

Other minerals produced in Wyoming include uranium, iron ore 
(a taconite beneficiation plant near Atlantic City began operation 
in the 1960s) trona (an impure of hydrous sodium carbonate and 
since the 1950s a major source of commercial soda ash) and 
bentonite. Minerals such as gold and silver, which stirred the 
imagination of many people in Wyoming’s early history, were not 
produced in the second half of the 20th century. Mines in the 
Encampment area had produced copper to the value of $2,000,000 
in the first years of the 20th century, but copper production had 
ended by the late 1950s. Wyoming ranks second among the states 
in uranium ore reserves. 

_Forests and Lumber.—One-seventh of Wyoming’s area is in 
nine national forests: Bighorn, Bridger, Medicine Bow, Shoshone 
Teton, Black Hills, Caribou, Targhee and Wasatch. The first five 
named forests lie entirely within Wyoming, the other four onl 
partly. : Y 

About 60% of the timber is lodgepole pine. The next most 
abundant varieties are Engelmann spruce and alpine fir, which dis- 
place lodgepole pine at between 8,000 and 9,000 ft. above sea level. 
In addition to these main types are Douglas fir and limber pine, 
both restricted in their distribution to favoured localities, the 

Douglas fir between the lodgepole pine and spruce line, especially 
on moist north slopes, and the limber pine on exposed rocky sites 
rising toward the timber line, where it usually takes the frontier 
stand. Little timber is cut except in the national forests, where 
lumbering is supervised by the U.S. forest service. Under permits, 
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ranchers pasture cattle, horses, sheep and goats in the 
forests. : 

Industry.—Except for petroleum refining, manufact 
of little importance in Wyoming, most of them being 
character and dependent on local products for their ra 
Many efforts have been made since territorial days to b 
facturing industries to the state, with little success, 
fineries employ about one-third of the persons engaged. 
facturing and pay more than half the wages and salaries so 
Other manufactures include food and kindred produ 
products, lumber and products, printing and publishing and 
clay and glass products. 

Transportation and Communication.—Wyomin, 
development was stimulated by the Union Pacific railroa 
was laid across the territory in the years 1867-69. Vario 
were built thereafter, but north-and-south railway transp 
remained inadequate, with no prospect for any extension, 
most important systems are the Union Pacific and the | 
Burlington and Quincy. 

In the 1960s there were more than 70,000 mi, of roa 
highways in the state, of which about 14,000 mi. were s 
Cheyenne aspired to national prominence as an air 
the 1920s but lost its early leadership. Two local air lines 
limited service for most of the larger communities of th 
There are television stations in Cheyenne, Casper and Therm 

See also references under "Wyoming'"in the Index. —..— 

BrstrocrarPHy.—The most important official state reports 
biennial reports of the treasurer, secretary of state, state { 
Board of Equalization, Public Service commission, Highw: 
mission, department of public welfare, Board of Charities and Re 
department of education and Game and Fish commission, 
ming Cooperative Crop and Livestock Reporting service iss 
reports; the University of Wyoming offers a variety of publ 
the Wyoming State Historical department publishes the 
Wyoming twice a year. See also the bulletins of the state 
bulletin no. 17 being a Bibliography and Index oj Wyoming 
1823-1916 and bulletin no. 45 being Frank W. Osterwald and. 
Osterwald, Wyoming Mineral Resources. 
History and government: H. H. Bancroft, History of New 
rado and Wyoming (1890); C. G. Coutant, History ofi 
(1899) ; I. S. Bartlett (ed.), History of Wyoming (1918) 
Osgood, The Day of the Cattleman (1929) ; Charles 
Big Horn Basin (1932); F. Beard (ed.), Wyoming from 
Days to the Present (1933); Writers’ Program, Wyo! 
"American Guide Series" (1941); Marie H. Erwin, Wyo 
torical Blue Book (1946); Velma Linford, Wyoming: Fro 
(1947); Herman H. Trachsel and Ralph M. Wade, The G 
and Administration of Wyoming (1953) ; Maurice Frink, Ui 
Cavalcade (1954); T. A. Larson, Wyoming’s War Years, 1 
(1954), History of Wyoming (1965); J. Chisholm, South 
(1960) ; M. H. Scott, Oregon Trail Through Wyoming (1958) 
statistics on production, employment, industry, etc. may be 
from the pertinent state departments; the principal figures 
marized annually in the Britannica Book of the Year. 

WYOMING VALLEY, a valley on the north brand 
Susquehanna River in Luzerne County, Pa., that was the 
land disputes from colonial times until the end of the 
tury. The area was small, only about 34 mi. wide and 2 
Seeds for a boundary dispute were planted when Ch 
proved the colonial charters of Connecticut in 1662 ant 
vania in 1681. The Connecticut charter, with the 
(Pacific Ocean) as the western limit, placed the southern 
of the colony at latitude 41° N. Yet Charles II recogni 
42° N as the northern boundary of William Penn’s pr 
Thus, when the Connecticut grant was extended westwal 
lapped territory placed under Penn’s control. ae 

In 1754 a group of Connecticut land promoters ( 
hanna Land Company) obtained title to the Wyoming 
the Six Nations (Iroquois). The French and Indian, 
fered with settlement for a number of years. In sp! 
tests by the Penn proprietors against the invasion 0 
rights, Connecticut settlers moved into the valley 1n. 
were driven out by an Indian attack in Oct. 1763. 

The Iroquois repudiated the 1754 agreement with Be 
cut company and in 1768 resold their rights to the P Con! 
1768 to 1786 there were frequent clashes between mst 
settlers and groups representing Penn interests, the 
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being the first and second Pennamite-Yankee Wars of 1769-1771 
and 1775. 

An even more devastating event in the history of the valley came 
in July 1778, during the American Revolution, when the Tory 
leader Col. John Butler and his Indian allies attacked the settlers 
and perpetrated the Wyoming Massacre. 

Near the end of the war with England a congressional commis- 
sion convened to examine the Connecticut-Pennsylvania dispute. 
It rejected Connecticut’s charter claim and on Dec. 30, 1782, 
unanimously upheld the Pennsylvania claim. Pennsylvania ex- 
tended political jurisdiction over'the area but refused to recognize 
the land titles of the Connecticut settlers, thus bringing on the 
third Pennamite-Yankee War in 1784, In 1787, and again in later 
years, the Pennsylvania legislature passed laws confirming the 
land titles; settlement thereafter went ahead and the economic 
resources of the valley were rapidly developed. 

In addition to agriculture the Wyoming Valley became the scene 
of extensive coal-mining operations in the 19th century. 

(H. I. Be.) 

WYRE FOREST, in southeastern Shropshire and north- 
western Worcestershire, Eng., once extended to Worcester, anci- 
ently Wyreceastre, and gave that city its name. Originally owned 
by thé Saxon kings, it was still a'crown property in A.D. 1270 when 
Roger de Mortimer was Forester-in-Fee, but it later passed into 
private ownership. Only 6,000 ac. (2,430 ha.) now remain, all on 
high ground west of Bewdley and the River Severn. Oak coppices 
in Wyre Forest gave charcoal for the Midlands iron industry, pit 
props for coal mines, and bark for tanning leather. The Forestry 
Commission holds 3,500 ac. (H. L. EN.) 

WYSPIANSKI, STANISLAW (1869-1907), Polish drama- 
tist in verse, and painter, who put new life into Polish drama, was 
born in Cracow on Jan. 15, 1869, Having acquired a good knowl- 
edge of classical literature at the Gymnasium of St. Anna, he be- 
came a student at the Cracow Academy of Fine Arts, where he 
studied under Jan Matejko, and at the university (1887). In 1890 
he obtained a grant enabling him to see the art cities of Western 
and Central Europe; between 1890 and 1894 he paid several visits 
to Paris; in 1905 he was appointed professor at the Cracow Acad- 
emy of Fine Arts. He died in Cracow on Nov. 28, 1907. 

A belated continuator of the tradition of the Romantic poets, 
Wyspianski aspired to, and came to occupy, the position of a 
prophet in spite of having, in his drama Wyzwolenie (‘“Liberation,” 
1903), decried the tyranny of poetry over life. His original con- 
demnation of gratuitous self-immolation in Warszawianka ("The 
Varsovienne,” 1898) is contradicted by an expression of be- 
lief in rebirth through death in Noc listopadowa (“November 
Night,” 1904) ; both plays are concerned with the uprising of 1830- 
31. Wyspiański’s quest for a new and satisfying form of drama 
was never completed; he did not always succeed in fusing into an 
organic whole the disparate elements of the many literary tradi- 
tions from which he drew. Kigtwa (“The Malediction,” 1899) and 
Sedziowie (“The Judges," 1900), two tragedies after the Greek 
pattern, though not wholly representative of Wyspiahski’s work, 
are the most easily appreciated by non-Polish readers. In Poland 
Wesele (“The Wedding,” 1901) remains Wyspiafiski's most popular 
play. The action, generated by an incarnation of historical sym- 
bols and subconscious ideas, lays bare the complexes bedeviling 
Contemporary society. Wyspianski’s paintings, especially his de- 
Signs for stained glass windows, reveal a genius for dramatic and 
Visionary composition. 

See also Poris LITERATURE: The “Young Poland” Movement. 
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BrsrLrocnAPHY.—W. Borowy, “Stanislaw Wyspiański,” Slav, and East 
Eur. Rev, xi (1932-33); B. Rosenthal, Heinrich von Kleist und 
Stanislaw Wyspiański, ein Vergleich der Tragik in ihren Dramen 
(1938); C. Backvis, Le Dramaturge Stanislas Wyspiański (1952). 

(L. R. Lr.) 

WYSS, JOHANN RUDOLF (1782-1830), Swiss writer, 
famous for his connection with The Swiss Family Robinson, was 
born March 13, 1782, at Bern, where in 1805 he became professor 
of philosophy at the academy and later chief librarian of the mu- 
nicipal library. 

He was a collector of Swiss tales and folklore, writing /dyllen, 
Volkssagen, Legenden und Erzáhlungen aus der Schweiz (1815), 
and editing the Alpenrosen almanac (1811-30) with the collabora- 
tion of the best Swiss writers of his time. He completed and edited 
Der schweizerische Robinson (1812-27), a manuscript originally 
written by his father, Johann David Wyss (1743-1818), a pastor 
attached to the minster in Bern, for and with his four sons, The 
book was translated into English (The Swiss Family Robinson, 
1820) and other languages and was still popular in the 20th cen- 
tury. J. R. Wyss was also the author of the Swiss national anthem, 
“Rufst du, mein Vaterland” (1811). He died at Bern on March 
21, 1830. (A. Bx.) 

WYTHE, GEORGE (1726-1806), American jurist, a signer 
of the Declaration of Independence and pioneer professor of law, 
among whose students were Thomas Jefferson, John Marshall, and 
Henry Clay. Born in the county of Elizabeth City, Va., in 1726, 
he was elected to the House of Burgesses in 1758. In 1764 he was 
placed on a committee to prepare a petition to the king and re- 
monstrances to both houses of Parliament against the Stamp Act. 
Wythe drew up the remonstrance to the House of Commons in 
such strong language that it required considerable modification 
before it could be sent. In 1775 he was sent to the Continental 
Congress, where he remained to sign the Declaration of Indepen- 
dence. In 1776 he was appointed, with Jefferson and Edmund 
Pendleton, to revise the laws of Virginia to make them more ap- 
propriate for an independent state. He was an important mem- 
ber of the Constitutional Convention in 1787, and, in the following 
year, of the Virginia convention which ratified it. In 1778 Wythe 
was appointed a judge of the Court of Chancery. He was one of 
the first U.S. judges to lay down the principle (Commonwealth v. 
Caton, 1782) that a court can annul a law deemed to conflict with 
the Constitution. 

Wythe is perhaps best remembered as a teacher of law. Jeffer- 
son studied in his chambers at Williamsburg. In 1779-through 
the influence of Jefferson, then governor of the commonwealth and 
a member of the board of visitors of the College of William and 
Mary—Wythe was appointed "professor of law and police," the 
first chair of municipal law in any college in the nation, He held 
this position for ten years, teaching principally from the English 
texts, but introducing into the course a series of moot courts and 
moot legislatures held by the students and judged by the faculty. 
Among his pupils during this period was John Marshall, later chief 
justice of the United States. In 1788 Wythe became sole chancel- 
lor of Virginia, and in 1789 this position made it necessary for him 
to resign from the college faculty and move to Richmond, The 
move did not, however, end his teaching career, for he opened a 
private school of law in Richmond. Among his pupils in Rich- 
mond, and clerk of his court, was Henry Clay. 

Wythe died in Richmond on June 8, 1806, from poison, under 
circumstances which led to the arrest and trial for murder of his 
grandnephew, the residual legatee under his will. The trial re- 
sulted in an acquittal by the jury. (J. D. Ls.) 
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This letter has no prototype in the Semitic alpha- 

bet, where, however, a letter of the same shape was 

the source of Greek T. X first appears after the dif- 

ferentiation of the Greek alphabet into eastern and 

western types, and its divergent use is one of the.most 
striking marks of difference between them. In the eastern alpha- 
bets it represented a voiceless velar aspirate (ch or kh), and with 
essentially this value it became part of the Ionic alphabet of later 
classical Greek, whence it passed into both the later Greek and the 
Cyrillic alphabets, With its value as standing for the combination 
ks it passed from the western Greek into the Etruscan and Latin 
alphabets. Meanwhile the east Greek alphabet used a sign T 
for ks, while the west Greek alphabet used \/ or Y for the velar 
aspirate. The western use of X as ks may have originated in part 
through shortening of the combination x5 , which was used with 
this value in early inscriptions of several localities. 

Initial x, the occurrence of which in English is almost entirely 
limited to words of Greek origin, is pronounced like z (e.g., xylo- 
phone). See also ALPHABET. (J. W. P.) 

XANTHINE: see PuRINES. 

XANTHUS (modern Kınık, Antalya il, Turkey), the chief 
city of ancient Lycia, was situated on the Xanthus River (modern 
Koca Gay) about 8 mi. (13 km.) above its mouth. According to 
Lycian inscriptions its earlier name was Arinna, a place-name oc- 
curring sporadically in Greece and Asia Minor during the Bronze 
Age and denoting holy springs and pure waters; the Greek name 
Xanthus may be its equivalent. During the Trojan War Sarpedon 
led the Lycians, the most prominent allies of Troy, “from distant 
Lycia and the swirling Xanthus River," and when he died he was 
carried back by Sleep and Death to be buried there, a scene often 
illustrated in Greek vase painting. Vet there are no Bronze Age 
remains at Xanthus or in the Xanthus Valley, and the Lycians may 
have brought their traditions and place-names with them, together 
with their language (see Lvcra). 

In the 6th century B.c., Xanthus was certainly the principal city 
of Lycia when Harpagus, Cyrus’ general, undertook the conquest 
of western Asia Minor after the defeat of Croesus (c. 546 B.c.). 
He marched on Xanthus and the Lycians, forced within their walls, 
collected their wives and children, their treasure and slaves, into 
the acropolis and burned it to the ground; then sallying forth they 
died sword in hand, not one escaping. Yet in 480 s.c. Xanthus 
was again the capital of Lycia, for the Lycian contingent in the 
Persian fleet at the Battle of Salamis was led by Kybernis, who is 
known from coins and inscriptions to have ruled in Xanthus. The 
heroic defense of Xanthus was repeated in 42 m.c. when it was 
besieged and conquered by the Romans under Brutus. 

The most remarkable remains of Xanthus are those of the huge 
pillar-tombs, among them the “Harpy Monument,” anda large sar- 
cophagus on a pedestal. The well-preserved theatre has a break 
in the curve of its auditorium so as not to interfere with these. 
In front of the theatre stood the famous “Stele of Xanthus” with 
inscriptions on all four sides in Lycian and Greek. Behind the 
theatre is the sanctuary of Sarpedon. Many sculptures from 
Xanthus are in the British Museum in London, taken there by 
Charles Fellows (g.v.) in 1842-44, French excavations began in 
1950 and have added considerably to our knowledge of the city. 

BIBLIOGRAPHY.—Sir Charles Fellows, An Account of Discoveries in 
Lycia (1841), Travels and Researches in Asia Minor (1852) ; E. Kalinka 
and R. Heberdey, Tituli Asiae Minoris, vol. i-iii (1901-20) ; Catalogue 


of Sculpture in the British Museum, vol. i, part 1, pp. 117 ff. (1928) ; 
P. Demargne, Fouilles de Xanthos (1958 and in ORUM $ us 


(F. J. TR) 
XAUEN (Cuaven), a town of northern Morocco, lies 31 mi. 
S. of Tetuán on the main road to Melilla. Pop. (1960) 13,712, 
It stands 1,970 ft. above sea level in a picturesque setting at the 
foot of precipitous cliffs of the Djebel Tissouka (6,890 ft.). Its 
white houses are roofed with the round tiles familiar in southern 
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European countries but rare in Morocco, From the Square in th 
town's centre the 15th-century Kasbah raises its red battlenerti 
walls. Below the native town is a new quarter laid out On à geo. 
metrical plan by the Spanish. An abundant and Constant sprin 
flows from the foot of the mountain in the old city and Bem 
water for the channels which run through the town and its rich 
gardens. A holy city, founded at the end of the 15th century by a 
sherif of Djebel Alam to resist the Portuguese, and peopled by 
Moors expelled from Granada, it still contains a dozen mosques, 
Xauen was long closed to non-Muslims and was not Occupied by 
the Spanish until 1920. After Moroccan independence (1956) the 
town was for two years the headquarters of a province with à 
governor, but in 1958 all administrative services were transferred 
to the province of Tetuán. Other spellings are Xexauen, Checha. 
ouene and Shishawen. (G. L, M) 

XAVIER, SAINT FRANCIS (Francisco pe Yasu y 
Xavier) (1506-1552), Navarrese priest, one of the original mem- 
bers of the Society of Jesus, known as the “Apostle of the Indies” 
because of his pioneering missionary work in India, the East 
Indies, and Japan, was born of a Basque-speaking family on 
April 7, 1506, at the Castle of Xavier in Navarre. 

At Paris.—The youngest of three sons, he early received the 
tonsure in preparation for an ecclesiastical career, and in 1525 he 
matriculated at the University of Paris. He lived at the Collège 
de Ste. Barbe, then under the protection of the king of Portugal 
and attended especially by Spanish and Portuguese students, 
There he made friends with Peter Favre from Savoy, also later 
one of the original Jesuits, and they became roommates, In 1528 
they were joined by an older student, Ignatius of Loyola (st 
Loyota, Saint IcNATIUS oF), the future founder and first general 
of the Society of Jesus. In 1530 Xavier and Favre received the 
M.A. on completion of their philosophical course. In October of 
that year Xavier began his theological studies, at the same time lec 
turing on Aristotle to the students of the Collège de Dormans 
Beauvais. 

By the end of 1533 Loyola had won over Xavier from worldly 
ambition to his own ideal of selfless service. (Later, Loyola rt 
ferred to Xavier as the lumpiest dough he ever kneaded.) Xavier 
and Favre were among Loyola’s six first companions, all of frr 
theological students in Paris, who with Loyola on Aug. 15,15 à 
pronounced vows of chastity, poverty, and of making a pilgrimage 
to Jerusalem, and formed a union which six years later resulte F 
the foundation of the Society of Jesus. In September 1534 o 
made the Spiritual Exercises under Loyola’s guidance. He co 
tinued his studies at Paris until the end of 1536. jet 

In Italy.—In January 1537 the companions, their nume ii 
then augmented, met in Venice to set out on their pigs 
While waiting for a ship they worked as servants and MET 
on the sick in Venetian hospitals. During the spring they an 
Rome, where Pope Paul III blessed their intended See ai oll 
authorized the ordination of those not already priests. Hm 
Xavier, and some others were ordained at Venice on June Eo be 
Xavier had meantime returned to his hospital work. Jt sotn 
came clear that war in the Mediterranean made the pilg? Jian cities 
possible, so the company set out for Rome via various E pope’ 
to fulfill their alternative vow of putting themselves at i 
disposal. In October Xavier was sent by Loyola to Bolo} 
he preached and taught in the streets as well as in the ¢ 
Reunited in Rome in April 1538, the company conte 
work of preaching, teaching, and service to the p 
and sick, especially during the terrible winter of 1538-3% 
while they debated what permanent form their company 
take (see Jesus, SOCIETY or). advice af 

In August 1539 King John III of Portugal, on the for 3l 
the rector of the Collége de Ste. Barbe, asked the por jon 
companions of Loyola to work in the immense Portugur 134 
empire in the East. Paul III granted the request in 
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but only two men were available at the time. Loyola assigned 
Simon Rodriguez and Nicholas Bobadilla to the mission, but the 
latter fell sick and Xavier, then Loyola’s secretary, was chosen to 
replace him. On March 16, 1540, Xavier took leave of Ignatius 
and set out for Portugal, having confidentially recorded his vote 
for Loyola as superior of the Jesuits should they receive canonical 
approval as a religious order. While waiting at Lisbon for trans- 
portation to the East, Xavier and Rodriguez occupied themselves 
so successfully in preaching and good works that John III wished 
to retain both in Portugal, and actually succeeded in retaining 
Rodriguez. 

In the Portuguese Eastern Empire.—On his 35th birthday, 
April. 7, 1541, Xavier set sail from Lisbon with Martin Afonso de 
Sousa, the governor of Goa. They spent six months on Mozam- 
bique (August 1541-February 1542) waiting for the monsoon and 
arrived at Goa, capital of the Portuguese Indian Empire, on May 
6,1542. Xavier's first act was to submit himself to the authority 
of the bishop, the Franciscan Juan de Albuquerque, and show his 
credentials, among which was a papal brief, obtained by John III, 
appointing Xavier papal legate for the Indies. Dominicans and 
Augustinians as well as Franciscans were already at work in the 
vast mission field, and Xavier looked on himself as their col- 
laborator. For five months he devoted himself exclusively to the 
welfare of the Portuguese and their servants in the capital. He 
lived in the hospital, visited the prisoners, and used to collect a 
crowd of children, workmen, and slaves: by ringing a small bell in 
the street in order to instruct them in the essentials of the faith. 

De Sousa suggested that Xavier should work among the Paravas 
of the fishing coast, northeast of Cape Cormorin. . These pearl 
fishers had accepted Portuguese protection against the Muslims, 
and with it baptism, but language difficulties had prevented their 
instruction in the faith. Xavier spent two years (1542-44) on the 
fishing coast, assisted by three Paravan seminarists as Tamil inter- 
preters, He instructed the baptized, baptized the babies born since 
the mass conversion, tended the sick, and settled disputes among 
the villages, organizing their defense against and making peace with 
external enemies, In the last month of 1544 he baptized 10,000 
of the fishing population of Macua in the neighbouring kingdom 
of Travancore, and made sure provision that they received full 
instruction in the faith later. 

After briefly returning to Goa in 1545, Xavier went to Cochin, 
where he learned of the need for missionaries in the East Indies, 
as Portuguese traders had penetrated there. He determined to 
visit the shrine of the apostle St. Thomas, who according to tradi- 
tion had first brought Christianity to India. This was at St. Thomé 
(now St. Thomas Mount in Mylapur, a Madras suburb). While 
there he became convinced that he should go to the East Indies 
himself. In September 1545 he arrived at Malacca, where he 
Worked among the Portuguese traders and the native Malayans un- 
til on Jan. 1, 1546, he set sail for Amboina in the Moluccas, an im- 
portant centre of the clove trade. There he baptized, instructed, 
and tended the sick as he had-done on the fishing coast in South 
India. -He also did the same on the neighbouring islands of 
Ternate, Halmahera, and Morotai before returning to Malacca for 
the last six months of 1547. 

There Xavier was introduced to Anjiro, a Japanese deeply inter- 
ested in Christianity, and brought to Malacca by Portuguese 
traders who had first penetrated to Japan only five years before. 
Xavier instructed him in the faith and wrote home thus: 

I asked him whether, if I went back with him to his country, the 
Japanese would become Christians, and he said that they would not 
do so until they had first asked me many questions and seen how I 
answered and how much I knew. Above all, they would want to ob- 
serye if I lived in conformity with what I said and believed. If I did 
those two things, answered the questions to their satisfaction and so 
demeaned myself that they could not find anything to blame in my 
Conduct, then, after knowing me for six months, the king, the nobility, 
and all other people of discretion would become Christians, for the 

apanese, he said, are entirely guided by the law of reason. 

Xavier felt that he was called by God to evangelize Japan. He 
Sent Anjiro and two other Japanese to Goa for further instruction 
and for baptism, and himself returned to Goa to set affairs in 
ndia in order and to make preparations for his new missionary 
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venture. On the way he visited Cochin and the fishing coast. One 
of the matters awaiting attention in Goa was the College of St. 
Paul, a seminary to train Asians for the priesthood, which the 
Jesuits were about to take over. On April 15, 1549, Xavier sailed 
from Goa on the first stage of his journey to Japan with two other 
Jesuits and the three Japanese converts, now baptized. They 
reached Malacca on May 31, and on June 24 set off again in a 
Chinese junk on their hazardous voyage. 

In Japan.—They arrived on Aug. 15, 1549, at Anjiro’s home 
town, Kagoshima, in the province of Satsuma, on the island of 
Kyushu. Xavier was the first Christian missionary to Japan of 
whom there is any record. The daimyo (feudal magnate) of 
Satsuma received them in a friendly manner, and with Anjiro as 
his interpreter Xavier began his work of preaching, instructing, 
and baptizing. He also disputed with Buddhists in the monasteries, 
About 100 persons were converted to Christianity during the year 
Xavier and his companions spent in Kagoshima. He went on to 
visit Hirado, Yamaguchi, and Kyoto (then the capital). For the 
last part of the winter journey he joined 
the servants and mounted bodyguard of some nobleman proceeding to 
Miyako [i.e., Kyoto] in a palanquin. The bearers went at a trot, and 
so also did St. Francis and his [two] young companions, each carry- 
ing on his back a share of the great man's burden. All three appear 
to have gone barefooted, perhaps because their boots had worn out. 
The palanquin journey was made in two stages of about nine miles 
each, with a night's rest for the weary occupant of the litter at some 
hostelry between. The physical stamina of the running St. Francis 
must have been quite extraordinary (James Brodrick, St. Francis 
Xavier, p. 427 ; Burns Oates, 1952). 


Shortly after returning to Yamaguchi, Xavier went to Funai (on 
the invitation of the daimyó of Bungo), before taking ship for 
Malacca in September 1551. 

Plans for China.—When the ship called at Sancian (now St. 
John, or Shang-ch'uan), an island near the mouth of the Canton 
River, the crew received a message asking them to arrange a Portu- 
guese embassy to Canton in order to reopen China to the traders 
and to release those Portuguese imprisoned there for life because 
they had traded illegally with China. Landed in Malacca, Xavier 
learned that he had been appointed by Loyola the provincial of the 
new Jesuit province of India and the East. These territories had 
formerly been under the jurisdiction of the provincial of Portugal, 
and Loyola’s intention was probably to free Xavier from restric- 
tions imposed by the nationalist feelings of the Portuguese. 

Before the end of 1551 Xavier left Malacca for Cochin, where 
he arrived on Jan. 24, 1552, and was immediately plunged into the 
various problems of his new province. He went on to Goa, where 
he finally made satisfactory arrangements for the College of St. 
Paul. Meanwhile he planned an embassy to the emperor of China 
by which he hoped to negotiate an alliance between Portugal and 
China and so be enabled to begin a Christian mission among the 
Chinese. He had already learned how much the Japanese hon- 
oured Chinese learning and civilization. 

Provided with papal and royal credentials and with splendid 
presents for the emperor, Xavier sailed from Goa in April 1552, 
accompanied by a secular priest, a young Jesuit, and Antonio, a 
Chinese student from the College of St. Paul. But when they 
reached Malacca the Portuguese commandant, Alvaro de Ataide da 
Gama, firmly refused to permit the departure of the embassy, 
which he considered an infringement of his rights. Xavier then 
decided to go to China on his own. With Antonio he sailed to 
Sancian, arriving in the early autumn. For more than three months 
he waited, trying in vain to obtain passage to Canton on the main- 
land. Toward the end of November he fell seriously ill, and on 
Dec. 3, 1552, he died before the closed doors of the great empire 
he had longed to convert. 

Assessment.—Xavier deserves to be ranked as one of the 
greatest Christian missionaries. An organizer of great gifts and 
a saint whose very appearance gave him spiritual ascendancy, he 
united the fiery but cheerful temper of the Navarrese, the tact of 
the nobleman, and the learning of the graduate of Paris to the 
stubborn persistence and dauntless daring of the Basque. His 
pioneer missionary work was achieved in conditions of acute phys- 
ical hardship among peoples of alien languages, religions, and cul- 
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tures. He was the first Jesuit missionary and the founder of the 

- Christian mission to Japan which showed such great promise until 
the country was closed to missionaries at the end of the 16th cen- 
tury. Catholicism never died out, however, and Kyushu, where 
Xavier first worked, is still its Japanese stronghold (see JAPAN: 
The People: Religion). 

Xavier was canonized together with Loyola in 1622. His body, 
transferred from its previous resting places in Sancian and Ma- 
lacca, lies in a magnificent shrine in the cathedral at Goa. His 
feast day is December 3. In 1927 the pope named him patron of 
all missions. 

Brsrl0cRAPRY.—Xavier's letters ed. by G. Schurhammer and J. 
Wicki with introduction and notes in Monumenta historica Societatis 
Jesu, vol. 67-68 (1944-45). Definitive life: G. Schurhammer, Franz 
Xavier. Sein Leben und seine Zeit, vol. 1 (1955), vol. 2, part 1 (1963), 
up to the year 1547. See also J. Brodrick, St. Francis Xavier (1952). 

(J. P. Bx.) 

XENOCRATES (396/395-314/313 3.c.), Greek philosopher, 
the successor of Speusippus as head of the Greek Academy (see 
Acapemy, GREEK), was a pupil of Plato. After Plato’s death he 
left Athens (in the company of Aristotle). He was elected head 
of the Academy in 339 or 338. 

Xenocrates’ writings are lost except for fragments. His doc- 
trines were closely related to those of Plato as reported by Aris- 
totle. Among them is the “derivation” (a kind of timeless emana- 
tion) of all reality, sensible and suprasensible, from the interaction 
of two opposite principles, “the One” and “the indeterminate 
dyad,” responsible for the presence of unity and multiplicity, the 
determinate and the indeterminate, good and evil, rest and motion, 
etc., in the universe, with numbers (equated with Plato’s ideas) 
and geometrical magnitudes as the first products of this derivation 
(see Speusippus). Xenocrates also dissected all reality into three 
spheres: (1) the sphere of sensibles, objects of sensation; (2) the 
sphere of intelligibles and of the prime principles, objects- of true 
knowledge—specifically of wisdom—and “transcelestial” (just as 
Plato’s ideas or Aristotle’s gods in On the Heavens); and (3) 
mediating between them, the sphere of the heavens with its bodies, 
objects of sensation on one hand and of knowledge (namely 
astronomy) on the other and so, in this dual capacity, termed by 
Xenocrates objects of “opinion.” 

This tripartite division seems to express a tendency of the Acad- 
emy toward bridging the gap, characteristic of some works of 
Plato, between ideas and sensibles and the attendant two modes 
of cognition, The same tendency seems to underlie Xenocrates’ 
definition of the soul as a self-changing (self-moving) number, a 
definition closely related to the doctrine of the genesis of the soul 
in Plato's Timaeus (which, together with its cosmogony, Xenoc- 
rates interpreted as a mere didactic device explaining the timeless 
structure of the world). 

Another threefold division was that into gods, men, and *'de- 
mons,” the last named representing semihuman, semidivine beings, 
some good, others evil. To these demons Xenocrates attributed 
much of what popular religion attributed to gods; and rites, mys- 
teries, etc., were actually instituted to propitiate them, especially 
pectin Wes Dems E is uncertain how literally Xenocrates 
di died) ds HE usei ie to promote a more spiritual concept 
fdas ae dams ogy had great influence; cf. the identi- 

: of pagan deities with evil demons by early Christian 
writers. 

Arum the Fons distinction of mind, soul, and body, with the 
nt doctrine of a first and a second death (the latter taking 
place on the moon and consisting in the mind's separating from the 
soul to ascend to the sun), belongs to Xenocrates or to the Stoic 
Poseidonius is controversial. Xenocrates’ division of gods into 
Titanic and Olympic ones has a Neoplatonic flavour. His identi- 
fication (or assimilation) of abstract principles (e.g., "the One" 
and “the dyad”), parts of the spatial universe, elements, etc., with 
some deity also show his theological interests, whatever their ulti- 
mate meaning. 
3 The “atomism” of Xenocrates was perhaps a reaction to the 
paradoxes of the continuum" revealed by the Eleatics. The five 
elements and even mathematical magnitudes are supposed to con- 
sist of indivisible units; e.g., lines consist of indivisible lines. 
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In the field of acoustics he traced this atomism (what we 
ceive as one sound actually consists of discrete sounds) to Pytha ; 
oras—an example of the Pythagorizing tendencies of the Bi 
Plato, shared by the Academy. 

Xenocrates said that philosophy (whiċh he divided into logic, 
physics, and ethics) originated in man’s desire to resolve i 
anxieties; this implies the primacy of ethics over Speculation, 
Happiness Xenocrates defined as the acquisition of the perfection 
peculiar or proper to man, so that he can enjoy things natural tp 
him. This doctrine foreshadows the Stoic derivation of the ethi. 
cal norm from nature; and it is possible that Zeno the Stoic at. 
tended Xenocrates’ lectures. Xenocrates, however, admitted, as 
the Stoics never did, that external goods are important for happi- 
ness. His definition of the (Platonic) idea as the paradigmatic 
cause of what is natural might point in the same direction as his 
definition of happiness. 

Brstiocrarny.—The fragments are ed. by R. Heinze, Xenokrates 
(1892). See W. Wili, “Die Geschichte des Geistes in der Antike,” 
Eranos-Jahrbuch, 13 (1946) ; P. Boyancé, “Xénocrate et les Orphiques.” 
Revue des études anciennes, 50 (1948) ; K. Reinhardt, “Poseidonios” in 
Pauly-Wissowa, Real-Encyclopádie der classischen  Altertumswissen- 
schaft, xxii, part 1 (1953). (Pr. M) 

XENON is an extremely rare gaseous element represented by 
the symbol Xe and classed as the fifth member of the noble-gas 
family, or Group 0, of the periodic system. (See PerIonic Law.) 
Its atomic number is 54, its atomic weight, 131.3. . Its isotopes, 
listed in the order of decreasing abundance, have the mass num- 
bers 132, 129, 131, 134, 136, 130, 128, 124, and 126. Radioactive 
isotopes produced by the fission of uranium and by other nuclear 
reactions are also known. In the normal state of the atom there 
are eight electrons (5s?, 5p9) in its outermost level. 

Xenon occurs in slight traces in gases within the earth and is 
present to an extent of about 0.000008% by volume in dry ait, 
It is produced on a small commercial scale by the fractional dis- 
tillation of air (see Neon) and is the most expensive of the noble 
gases of the atmosphere. The element was discovered in 1898 by 
Sir William Ramsay (q.v.) and M. W. Travers. 

The following physical constants for the element have been s 
lected from the technical literature: density of the gas at 0° C 
and 1 atm. pressure, 5.896 g. per litre; density of the liquid at 
—109.1° C, 3.06 g. per millilitre; melting point, —1120* C; 
normal boiling point, — 108.06? C; critical temperature, 16.6° C; 
critical pressure, 58.2 atm.; heat of vaporization at — 108° C, 230 
cal. per gram; ionization potential, 11.5 v.; solubility in water at 
0? C and 1 atm., 0.242 ml. of gas per millilitre of water; ralio of 
specific heat at Constant pressure to specific heat at constant vol- 
ume, 1.666 at 19° C. Solid xenon belongs to the face-centre 
cubic system and one edge of the unit cell has a length of 624 X 
10-5 cm. at 88? K. This means that the monatomic si 
behave in the solid as would spheres of 2.206 X 107° cm. T ue 
when packed together as closely as possible. MAT 

The element is used to a small extent in gaseous tube lighting, 
in negative glow lamps, and in lamps that produce flashes of 
of extremely short duration such as are desired for high-spe 
photography. (See Licutinc: Modern Electrical Light bn 
a has also been used experimentally in arc lamps for lighthou 

q.v.). 

Xenon has been found in some stony meteorites, ess 
shows a large enrichment of the isotope of mass 129. The w a/ 
Xe!?? is believed to be the product of radioactive decay of MS 
radioactive isotope of iodine with a half-life of 17,000,000 He 
These measurements are of great importance in studying the 
history of the solar system. 

It was once generally believed that the noble 


in which it 


gases formed ™ 


compounds involving normal chemical bonds. Most of vane 
cal world was greatly surprised, therefore, at the announc Jatin 


Neil Bartlett in June 1962 of the preparation of xenon P 
hexafluoride (Xe*PtF7). This was followed by the ‘pee xd 
of several xenon fluorides and oxides: XeF2, XeFs, Relay of 
The fluorides are stable, volatile solids produced by rea en 
fluorine and xenon gases at moderate temperatures. fhe palog 
bonding in the xenon fluorides is similar to that in the inter 
compounds (IF;, IF;). 
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Xenon also forms a few crystalline compounds in which the 
xenon atoms are bound by the weak type of attraction called van 
der Waals forces. Notable among these compounds are a hydrate, 
XenH,O0 (n is about 5 or 6), and a compound with phenol, 
Xe2CsH;OH. The decomposition temperatures of these sub- 
stances under 1 atm. pressure are —1.3? and 4° C, respectively. 
Such compounds of the noble gases increase in stability with in- 
creasing atomic weight of the elements, 

Xenon is recognized qualitatively by its characteristic spectrum. 
It may be determined quantitatively by concentrating the gas by 
adsorption on activated charcoal followed by spectroscopic quanti- 
tative determination of the element in the concentrate. 

BrenrocnaPHY.—Neil Bartlett, “Xenon Hexafluoroplatinate," Proc. 
Chem. Soc. 1962; H. H. Claassen et al., “Xenon Tetrafluoride,” J. Amer. 
Chem. Soc., 84:3593 (Sept. 20, 1962); C. L. Chernick et al., “Fluorine 
Compounds of Xenon and Radon,” Science, 138 (Oct. 12, 1962). For 
additional references see Neon and Krypton. (G. H. C.; R. N. CL.) 

XENOPHANES (6th-5th century B.c.), Greek religious 
thinker and poet, the reputed founder of the Eleatic school (q.v.) 
of philosophy, was probably born about 570 B.C., a native of Colo- 
phon in Ionia, An exile from home, he resided for a time in Sicily 
(at Zancle [Messina] and at Catana [Catania]) and then settled, 
itis said, at Elea in southern Italy. In one of the extant fragments 
of his poems (no. 8 in the edition by H. Diels and W. Kranz), he 
speaks of himself as having begun his wanderings 67 years before, 
when he was 25 years of age; so that he must be taken to have been 
not less than 92 when he died. His teaching found expression in 
poems, which he recited rhapsodically in the course of his travels. 
In the more considerable of the elegiac fragments, he ridicules the 
doctrine of the transmigration of souls (no. 7); asserts the claims 
of wisdom against the prevalent athleticism, which seemed to him 
to conduce neither to the good government of states nor to their 
material prosperity (no, 2); reprobates the introduction of Lydian 
luxury into Colophon (no. 3); and recommends the reasonable 
enjoyment of social pleasures (no. 1), Of the epic fragments, the 
more important are those in which he attacks contemporary an- 
thropomorphism and the acceptance of Homeric mythology. Ac- 
cording to Aristotle (Metaphysics, AS), “the first of the Eleatics 
was careful not to say whether the unity that he postulated was 
finite or infinite; but, contemplating the whole firmament, declared 
that the One is God.” It must remain open to dispute whether 
Xenophanes was a monotheist whose assertion of the unity of God 
suggested to Parmenides (g.v.) the doctrine of the unity of being; 
or a pantheist whose assertion of the unity of God was also an as- 
sertion of that of being, in which case he anticipated Parmenides; 
or d polytheist whose “one God” was only the supreme god among 
others. 

Other fragments may be classified as dealing (1) with theology, 

(2) with cosmology, and (3) with theory of knowledge: 
_ 1. "There is one God, greatest among gods and men, who neither 
in shape nor in thought resembles mortals. , . He is all sight, all 
mind, all ear [;.e., not a composite organism] . . . Without effort 
he shakes all things by thought. . . He abides ever in the same 
place motionless, and it does not befit him to wander hither and 
thither, . . Yet men imagine gods to be born and to have raiment 
and voice and body, like themselves. . . Even so the gods of the 
Ethiopians are swarthy and flat-nosed, the gods of the Thracians 
fair-haired and blue-eyed, . . Even so Homer and Hesiod attributed 
to the gods all that is a shame and a reproach among men—theft, 
adultery, deceit and other lawless acts. . . Even. so oxen, lions 
and horses, if they had hands wherewith to grave images, would 
fashion gods after their own shapes and make them bodies like 
to their own.” 

2. “From earth all things are and to earth all things return. . . 
From earth and water come all of us. . . The sea is the well whence 
Water springs, .. Here at our feet is the end of the earth where it 
Teaches unto air, but, below, its foundations are without end. .. 
The rainbow which men call Iris, is a cloud that is purple and 
ted and yellow.” 5 
_ 3. “No man has perceived certainty, nor shall anyone perceive 

it, about the gods and all whereof I speak; for, however perfect 
What he says may be, yet he does not know it; all things are matters 
of opinion. .. What I say is opinion resembling truth. .. The gods 


843 


did not reveal all things to mortals in the beginning; but in long 
searching man finds that which is better." 

There is little secondary evidence to record. “The Eleatic 
school,” says the Stranger in Plato’s Sophist, 242D, “beginning 
with Xenophanes and even earlier, starts from the principle of 
the unity of all things." Aristotle’s testimony has already been 
cited. Theophrastus (in Simplicius, Ad Physica, 5) sums up 
Xenophanes’ teaching as "the all is one and the one is God." 
Timon (in Sextus Empiricus, Hypotyposes, i, 224), ignoring Xe- 
nophanes’ theology, makes him resolve all things into one and the 
same unity, 

The demonstrations of the unity and the attributes of God, with 
which the treatise De Melisso, Xenophane et Gorgia accredits 
Xenophanes, are plainly framed on rather later Eleatic proofs of 
the unity and the attributes of reality. 

Xenophanes was primarily neither a philosopher nor a natural 
philosopher (in the sense of looking, as Anaximander or Parmen- 
ides did, for abstract principles underlying natural change). He 
was a poet and a religious reformer who applied to popular notions 
of God more or less philosophical and scientific conceptions. As 
such he must be counted a pioneer in the Greek development of 
monotheism and of theology itself. His doctrine here was chiefly 
negative, as he was concerned to deny attributes which he con- 
sidered unbefitting to divinity. 

While he vaguely distinguished between knowledge of nature and 
knowledge of the divine, his attitude to nature was one of empiri- 
cism combined, so far as we can tell, with an uncritical acceptance 
of popular writings; when he is skeptical this does not seem to 
follow from any philosophical principle. The “wisdom” that he 
recommended appears to be further from the sophisticated Eleatic 
philosophy of appearance and reality than the later Greek tradition 
supposed, 

BisrrocnAPHY.—For the extant fragments and ancient testimonies 
see H. Diels and W. Kranz, Fragmente der Vorsokratiker; i, 7th ed. 
(1954) ; for an Eng. trans. of the fragments, see K. Freeman, Ancilla 
to the Pre-Socratic Philosophers (1948). See also E. Zeller, History of 
Greek Philosophy From the Earliest Period of the Time of Socrates, 
Eng. trans, i (1881); J. Burnet, Early Greek Philosophy, 4th ed. 
(1930) ; W. Jaeger, Theology of the Early Greek Philosophers (1947); 
H. Fraenkel, “Xenophanesstudien,” Hermes, vol. Ix (1925). 

(A. C, Lp.) 

XENOPHON (c. 430 3.c.-after 355 B.c.), Greek historian 
and man of letters, author of the famous Anabasis, was born in 
Athens, the son of Gryllus, a wealthy and wellborn Athenian citi- 
zen. Of his boyhood and youth nothing is known; it is inferred 
that he early fell under the two influences that most shaped his 
life and works, war and Socrates. These years saw Athens and 
Sparta at grips in their struggle for supremacy: they saw in Athens 
itself Socrates at the height of his powers, to the young who con- 
versed with him an intellectual stimulus of a rare order. Perhaps 
it needed such a stimulus to make a writer of Xenophon, for 
though he wrote much he wrote no single work that conclusively 
answers the question, why he ever wrote at all, He gives the 
impression of a man of action and a country gentleman who by 
some accident wrote books. 

Xenophon probably saw active service in some of the war's later 
campaigns, but his great chance came when he was invited in 401 
to join the expedition of the younger Cyrus in rebellion against 
his brother Artaxerxes II of Persia. The circle of Socrates in 
‘Athens was by then under a cloud, and Athens no longer a great 
power. Xenophon was one of the “Ten Thousand” Greeks who 
went to Asia to seek their fortunes, unaware, till it was too late to 
withdraw, that Cyrus meant to win the Persian empire by a blow 
directed deep into its heart. 

Xenophon told the story of the expedition in his Anabasis 

“Upcountry March”). When the plan of Cyrus miscarried at 
Cunaxa (401), the Greeks, isolated in Mesopotamia and deprived 
by treachery of all their original commanders except one, elected 
new ones, and among them Xenophon, who did most (according 
to his own account) to rally the troops and enable them to meet 
the perils of the retreat northward up the Tigris making for the 
Black sea. Harassed first by the Persian cavalry and later by hos- 
tile tribesmen through the mountains of Kurdistan and Armenia, 
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they reached the Greek colony of Trapezus (Trebizond) after a 
five months' march, a triumph of discipline and improvisation for 
which there is no reason to doubt that Xenophon was in great 
part responsible. The return to civilization presented difficulties 
ofitsown. Xenophon would have liked to found a new colony on 
that coast, but he could not win the necessary support from the 
army, and after vicissitudes the survivors, including himself, took 
service first with the Thracian king Seuthes and presently with 
Sparta, then at war with Persia and commencing operations in 
Asia Minor (399). 

In this campaign Xenophon really did manage to make his for- 
tune (by holding to ransom a rich nobleman and his family), but 
it cost him his Athenian citizenship, for in his absence decree of 
exile was passed upon him as a friend of Sparta. It was about 
this time that he married Philesia, who gave him two sons, Gryllus 
and Diodorus. His meeting with the Spartan king Agesilaus (396) 
was decisive for his future. When Agesilaus was recalled to 
Greece (394) Xenophon accompanied him, and settled at Scillus 
in Elis, near Olympia, on an estate provided by the Spartans. 

There he lived until 371, when the collapse of Spartan power 
after the battle of Leuctra enabled the Eleans to resume possession 
of the lands at Scillus. The Athenians, now allies of Sparta (369), 
repealed the decree of exile, and Xenophon’s son Gryllus was 
killed fighting for Athens in 362. Xenophon himself lived for 
some years at Corinth, and whether he ever returned to Athens 
is not certain; but indications in book vii of the Hellenica, and 
especially the subject and treatment of his last work on the reve- 
nues of Athens, make it likely that he did, perhaps in 365. His 
death may be presumed not long after the completion of this 
work (355). 

Principal Works.—The Anabasis, written at Scillus and pub- 
lished first under a pseudonym (Themistogenes of Syracuse), is 
deservedly the most popular of Xenophon’s writings. Its first two- 
thirds is an entertaining narrative with few occasions for reflection 
or analysis (in which Xenophon does not shine), but lively, practi- 
cal and full of detail both colourful and exact. He must certainly 
have kept a diary at the time. The last third contains signs of 
self-justification which may be in reply to a published account of 
these events that he considered unfair, and which may have been 
added later. It was the Anabasis that prompted J. B. Bury to 
write of Xenophon that he would have made his fortune as a war 

correspondent. 

The Cyropaedia, a sort of historical novel with a moral and 
political purpose, describes not only the boyhood and training of 
Cyrus the Great but his whole career and thus contains the story 
of the founding of the Persian empire. Into a narrative framework 
is interwoven much material that represents Xenophon’s views on 
government and education for government. The book was written 
quite late in Xenophon’s life. Plainly discernible are elements of 
the Spartan institutions and system, but its high moral standards 
could derive from Socrates, if not from Xenophon himself, If it 
was also a deliberate reaction against the intellectual approach 
and method of Plato’s Republic, the form was the only one of 
which its author was capable, for he was no philosopher. The 
Cyropaedia might be called a philistine’s alternative to philosophy, 
on these subjects. 

The Hellenica (history of Greece from 411 to 362 s.c.) is in- 
valuable as the only surviving history of this period by a contem- 
porary, except for the fragment (Hellenica Oxyrrhynchia) by an 
unidentified author. Comparison of the two where they cover 
the same ground is not to Xenophon’s advantage. His work was 
clearly undertaken to continue and conclude the unfinished H: istory 
of Thucydides. Books i-ii retain in a modified form Thucydides’ 
annalistic scheme: they cover the years 411-403, and may even 
have been written before Xenophon’s departure to Asia in 401, 
Books iii-v. 3 were written much later, at Scillus, and books vi and 
vii probably in the last years of his life, when additions were made 
also to the earlier parts. Xenophon had few of the qualities of a 
good historian, except that of being readable. The theme of the 
Hellenica, the hegemony in Greece first of Sparta and then of 
Thebes, is disfigured by his propensity to accept the Spartans at 
their own valuation, and even by his neglect of the duty to seek 
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out information from all available sources. And what shall h 
said of the historian who omitted to record the most important 
single development of his period, the founding of the Second 
Athenian confederacy, presumably because he did not like ip 
Even the fall of Sparta, which he came to admit was deserved he 
explains in terms more theological than historical (v, 4.1), Not 
all the pleasing writing, the spirited speeches, the mastery (us. 
ally) of military affairs can make up for the inability even to Te 
nize the elements of a historian’s task. 

The Memorabilia (‘Recollections of Socrates”) were held in 
antiquity to be based upon notes taken by Xenophon of Socrati 
conversations at which he was present in his youth; but modem 
opinion doubts this. Of the four "books" the first two, written 
probably in the Scillus period, open as a defense of Socrates against 
his accusers (in particular, it is thought, the sophist Polycrates) 
both at his trial and after his death; but they digress into ques. 
tions of mainly private morals, and they could have been designed 
primarily for the edification of his two young sons. The last two 
books were written, to judge by internal evidence, right at the 
end of Xenophon's life: they contain much that is reminiscent of 
passages in his earlier works, and are concerned primarily with the 
state of Athens and its improvement. One suspects that the whole 
work reveals more of Xenophon than of Socrates. 

Minor Works.—Of Xenophon’s minor writings, the Apologia 
Socratis (“Defense of Socrates”) has often been adjudged spurious, 
but it is probably genuine, written at Scillus, and the earliest of 
his Socratic works, The severe judgment on Anytus may be in- 
tended as a corrective to the favourable picture in Plato's Meno, 

The Oeconomicus deals with household and estate management, 
and gives a charming glimpse of the married life of fairly well-to- 
do Greeks, and especially of the wife's duties and status, It isin 
the form of a Socratic dialogue, but is a unique one in that it 
shows Socrates not only displaying interest in things of the coun 
tryside, but in the end actually prepared to listen while his com- 
panion does nearly all the talking. r 

The Symposium (“Banquet”) is a brilliant little dialogue in 
which Socrates is the main figure. He is represented at a lively 
Athenian supper party, at which there is much drinking, with flute- 
playing and a dancing-girl from Syracuse, who amuses the guests 
with the feats of a professional conjuror. The table talk of Socra- 
tes includes a serious disquisition on the superiority of heavenly 
to earthly love. "me 

In the essays on horsemanship, Hippike (De re equestri), a 
hunting (Cynegeticus), Xenophon deals with matters of which i 
had a thorough practical knowledge. He writes with the zest 0 
an enthusiastic sportsman, and observes that those nations whose 
upper classes have a taste for field sports will be most likely to in 
successful in war. The strange epilogue (Cynegeticus, ch. mi 
which he finds fault with the sophists (academic intellect e 
their methods of education and their values, seems out ares 
but is suggested perhaps by the contrasting practical and Leste 
side of education which hunting fosters. Both these treatises m 
still be read with interest. dwell- 

The Hipparchiċus explains the duties of a cavalry officer, tion 
ing on the moral qualities needed and the necessity for Re 
to religion, It is not, according to modern ideas, a very id ii" 
treatment, and it shows that the art of war was but imperfect on 

3 ks were 
veloped and that the cavalry operations of the Gree 
a somewhat petty scale. 

The Agesilaus is a brief panegyric, 
time of his death, of the Spartan king who was Xeno 
sonal friend and benefactor, and to some extent his ae a 

The Hieron, a dialogue between Hieron I of Syracuse n auto: 
poet Simonides, is an entertaining and readable debate t gt 
cratic rule, as it affects the happiness first of the ruler 
ondarily of his subjects. jans gv 

The short essay on the constitution of the Lacedaemon io is 
an interesting if unsystematic account of Spartan insti oe 
customs as seen by an admiring observer. In chapter 14, has 
presumably written in a time of disillusion, Xenophon oat los 
the failure of the Spartans to observe their own admira 
with consequences disastrous to themselves. 
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The essay on the constitution of Athens is not the work of 
Xenophon, but of an Athenian oligarch who wrote while Xenophon 
was still a boy. 

The essay on the revenues of Athens (De vectigalibus), written 
jn 355 at a time of financial stringency, contains practical sug- 
gestions for relieving it and improving the city’s position by perma- 
nently increasing the revenues and by promoting a foreign policy 
more in keeping with its resources. The work’s genuineness has 
been questioned, but without good cause. 

Status.—In antiquity Xenophon owed his high reputation to his 
pure Attic style, which found admirers and imitators in the so- 
called Attic revival of the Roman period. To the moderns, every- 
thing that he wrote seems deficient in intellectual quality, and 
consequently his successes (and most notably the Anabasis) are 
deemed to succeed by virtue of other qualities. His wide interests 
and curiosity and his versatility will commend him to all save 
those who find him in everything a bore, As a man, he was ortho- 
dox, pious, a little old-fashioned, honest to all appearances and yet 
capable of intellectual dishonesty, with a very good opinion (one 
suspects) of himself and of all his works: in spite of his faults 
Xenophon was a very likable man—and in spite of some of his 
virtues. 

BrstiocrarHy.—ditions: Complete works in Oxford classical texts 
by E. C. Marchant (1900-20) ; in the “Teubner Series": Scripta minora, 
fascicle i, by T. Thalheim (1910), fascicle ii, by F. Ruehl (1912), Cyro- 
paedia, by G. Gemoll (1912), Respublica Atheniensium, by E. Kalinka 
(1914) and Anabasis, Hellenica and Memorabilia, by C. Hude (1930— 
34); in the “Budé Series”: Anabasis, by P. Masqueray (1930-31), Hel- 
(o by J. Hatzfeld (1936-39) and Oeconomicus, by P. Chantraine 
1949), 

For commentaries, etc., see on Cyropaedia, H. A. Holden (1887-90) ; 
on Hellenica, G. E. Underhill (1900), G. de Sanctis in Annali della scuola 
normale superiore de Pisa, vol. i (1932), M. Sordi in Athenaeum, nuova 
serie, vol. xxviii (1950) and vol. xxix (1951) ; on Anabasis, A. Boucher 
(1913) ; on Memorabilia and Apologia, H. von Arnim (1923), J. Luc- 
cioni (1953), E. Bux (1956) ; on Respublica Lacedaemoniorum, G. Pier- 
leoni (1905), F. Ollier (1934), K. M. T. Chrimes (1948) ; on Respublica 
Atheniensium, K. I. Gelzer (1937), A. W. Gomme in Harvard Studies in 
Classical Philology, supp. vol. i (1940) ; on Hieron, J. Luccioni (1948) ; 
on De re equestri, E. Delebecque (1950) ; on Cynegeticus, G. Pierleoni 
(1902) ; on De vectigalibus, J. H. Thiel (1922). 

There is a good English translation of the complete works by H. G. 
Dakyns (1890-97) and by W. Miller, C. L. Brownson, O. J. Todd and 
E. C. Marchant in the Loeb classics (1914-25), The Anabasis has been 
well translated by W. H. D. Rouse (The March up-Country, 1947) and 
by Rex Warner (Persian Expedition, 1949). E 

See also G. Sauppe, Lexilogus Xenophonteus (1869); A. Croiset, 

énophon, son caractère et son talent (1873) ; E. Lange, Xenophon, sein 
Leben, seine Geistesart und seine Werke (1900) ; J. B. Bury, in The An- 
Gent Greek Historians (1909); A. W. Persson, Zur Textgeschichte 
Xenophons (1914); K. Muenscher, Xenophon in der griechisch- 
tömischen Literatur (1920); W. Jaeger in Paideia, vol. ii, Eng. ed. 
(1946); J. Luccioni, Les idées politiques et sociales de X énophon 
(1948) ; E. Delebecque, Essai sur la vie de Xénophon, with good bibliog- 
taphy but does not include editions, etc. (1957). (G. T. Gu.) 

XERXES, the Greek form of Old Persian Khshayarsha, the 
name of two kings of the Achaemenid dynasty of Persia. 

Xerxes I (reigned 486—465 2.c.), son of Darius I and Atossa, 
daughter of Cyrus II, was the first son born to Darius after his 
accession and was appointed heir in preference to his older half- 
brothers. As crown prince he was for 12 years in charge of the 
administration of Babylonia. After his accession in 486 he first 
Put down a revolt in Bactria and then undertook the recovery of 
Egypt, which had rebelled shortly before the death of Darius. 
Completing this by 485, he appointed his brother Achaemenes as 
satrap, “brought Egypt under a much heavier yoke than it had been 
under before” (Herodotus vii, 7), and confiscated the property of 
a number of temples. Furthermore, he did not adopt an Egyptian 
Yoyal titulary, thus abandoning the policy of his predecessors Cam- 
yses and Darius, who had posed as native kings in an attempt to 
Teconcile the Egyptians to foreign rule. There was a similar change 
er Policy toward Babylonia. Shortly after his accession he re- 
Visited Babylon, where he is said to have entered the “tomb of 
Belitanes,” presumably Esangila, the temple of Marduk, na- 
tional god of Babylonia. This may refer to some move against the 
Native religion, At the same time, the title “king of Parsa and 
Mada” was prefixed to that of “king of Babylon, king of lands” in 

5 Babylonian titulary. In 482 the Babylonians rose in revolt and 
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killed Zopyrus, the Persian satrap. They were led first by a cer- 
tain Belshimanni and then by Shamash-eriba, both of whom 
claimed to be king of Babylon. Within a few months Babylon was 
recaptured by the Persian general Megabyzus. He demolished its 
fortifications and destroyed the statue of Marduk, Esangila, and 
other temples, and the great ziggurat. The priest of Esangila 
who protested was killed. With the disappearance of Marduk 
the Babylonians lost their institution of kingship, and no future 
rebel could legitimize his rule by "taking the hand" of Marduk. 
Babylonian estates were confiscated and given to Persians and 
the country suffered severe economic distress, as is shown by the 
virtual absence of business texts during Xerxes’ reign. 

For details of Xerxes’ Greek expedition, see GRECO-PERSIAN 
Wars. As a result of the war, all the European territories except 
Doriscus were lost to Persia, and large numbers of Asiatic Greeks, 
together with Carians and Lycians, joined the Delian League. 

The failure of the Greek expedition produced a state of torpor 
at the Persian court. The character of Xerxes deteriorated, he be- 
came involved in harem intrigues, and he fell under the influence 
of courtiers and eunuchs. His energies were mainly devoted to the 
construction of Persepolis, where he completed the. palaces of 
Darius and initiated work on most of the other buildings, He sent 
out Sataspes to circumnavigate Africa but the attempt ended in 
failure, In 465 Xerxes was murdered by his vizier Artabanus who 
raised Artaxerxes I to the throne. (See also PERSIAN History.) 

Xerxes II (424), son and successor of Artaxerxes I, was assassi- 
nated after a reign of 45 days by his half brother Secydianus or 
Sogdianus, who in his turn was murdered by Darius II. 

The name Xerxes was also borne by a king of Armenia, con- 
quered c. 212 B.c. by Antiochus the Great, and by a son of Mith- 
radates the Great of Pontus. 

See also references under "Xerxes" in the Index. 

(J. M. M.-R.) 

XHOSA (Xosa), a cluster of related tribes living in the 
Transkei District of Cape Province, South Africa. Formerly they 
were often known as Kaffirs (see KArrrR Wars). They form 
part of the Cape, or southern, Nguni group of southern Bantu- 
speaking tribes, all of whom speak dialects of Xhosa. The main 
Xhosa tribes are the Gcaleka (the senior tribe), the Ngqika, 
Ndlambe, Dushane, Qayi, Ntinde and the Gqunukhwebe (this last 
being of partly Hottentot origin). Their myths indicate that they 
emigrated from an eastern area in Natal. They are culturally 
similar to the neighbouring Cape Nguni tribes, the Tembu, 
Mpondo, Bomvana, Mpondomise and others, all of whom to- 
gether numbered about 2,500,000 in the 1960s. 

The Xhosa are agriculturalists, keeping some cattle. They are 
organized into patrilineal clans, each of which is associated with 
a tribe or chiefdom, the clan head being the tribal chief who rules 
with the aid of a council of the heads of small subclans and lin- 
eages. In the 1960s a high proportion of the men were leaving 
the Transkei as labour migrants to go to Johannesburg and other 
parts of the country, with serious effects on family and community 
life in the reserves. See also SOUTH AFRICA, REPUBLIC OF: The 
People; Noun; Care or Goop Hore: History. 

BrsuiocrapHy.—J. H. Soga, The South-eastern Bantu (1930), The 
Ama-Xosa: Life and Customs (1932) 5 I. Schapera, Government and 
Politics in Tribal Societies (1956) ; P. Mayer, Townsmen or Tribesmen 
(1961), “Migrancy and the Study of e ee ices, 
Anthropologist, vol. 64 (1962) ; P. Savory, OP M.M) 

XINCA, a language of a few hundred persons in southeastern 
Guatemala. Xinca is closely related to Lenca (g.v.), and evi- 
dence suggests that both groups once acted as centres of cultural 
diffusion for the Maya Indians (q.v.) and other ancient peoples 
of Central America and Mexico. Xinca-speaking Indians were 
first encountered by Pedro de Alvarado in 1524, in a territory of 
about 50 mi, along the Río de los Esclavos in Guatemala extend- 
ing to the El Salvador border. The people of this region were sub- 
dued by Pedro Portocarrero in 1526. Harsh treatment that in- 
cluded branding and enslavement at the hands of the Spaniards 
gave the name to the river in their territory. Xinca speakers failed 
to attain the cultural levels of the neighbouring Mayan-speaking 
peoples. They lived in towns with wooden structures rather than 
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stone buildings. Political development remained at the level of a 
confederacy of tribes. Most Xinca speakers in the 1960s were bi- 
lingual (using Spanish as well) and were culturally indistinguish- 
able from the rural nationals of Guatemala. 

BisriocRaPHYy —D. G. Brinton, “On the Language and Ethnologic 
Position of the Xinca Indians of Guatemala," Proc. Amer. Phil. Soc., 
vol. 22 (1885); S. K. Lothrop, “The Southeastern Frontier of the 
Maya," Amer. Anthrop., vol. 41 (1939); N. A. McQuown, *Tndige- 
nous Languages of Native America," American Anthropologist, vol. 57 
(1955) ; A. Meillet and M. Cohen (eds.), Les Langues du monde (1952). 

(M. Na.) 

XIPHILINUS, JOHN, the name of two 11th-century Byz- 
antine authors. 

Jonn Xriemimwvus (c. 1010/13-1075), jurist, theologian, and 
patriarch of Constantinople, the friend of Michael Psellus, was 
born at Trebizond and became head of the faculty of law in the 
reorganized university of Constantinople in 1045. In 1054 he en- 
tered the monastery of the Holy Spirit on Mt. Olympus in Bi- 
thynia, then became its abbot until he was called to the patri- 
archate of Constantinople late in 1063. Distinguished for his 
integrity and learning, he was one of the notable figures of the 
11th century. He left an encomium on Eugenius of Trebizond and 
some legal work. The sermons formerly attributed to him were 
shown by A. Ehrhard to be the work of his nephew John Xiphi- 
linus. His philosophical works mentioned by Psellus have not sur- 
vived. He died in Constantinople on Aug. 2, 1075. 

Joun Xenus; nephew of the above, monk, epitomator of 
Dio Cassius, and author of a collection of homilies formerly at- 
tributed to his uncle, lived at Constantinople. The epitome 
(eklogai) of Dio which was prepared at the request of Michael 
VII (1071-78) consists of books 36-80; i.e., the times of Pompey 
and Caesar down to Alexander Severus. Book 70 appears to have 
been missing in Xiphilinus’ copy, while in books 78 and 79 (79 and 
80 by some numbering) a mutilated original must have been used. 
The epitome is valuable as preserving the chief incidents of the 
period for which the authority of Dio is wanting. 

BrBLI0GRAPRY.—Encomium on Eugenius ed. by O, Lampsides, Arche- 
ion Pontou, 18:138—163 (1953) ; 25 of the homilies ed, by S, Eustratiades 
(1903) and one by K. G. Bonis, Prolegomena eis tas “hermeneutikas 
didaskalias" ton Ioannou VIII Xiphilinou (1937) ; some works in J. P. 
Migne, Patrologia Graeca, vol. 119-120 (1864). See also A. Ehrhard, 
Überlieferung und Bestand der hagiographischen und homiletischen 
Literatur der griechischen. Kirche, vol. 3, pp. 525-559 (1941); K. G. 
Bonis, Joannes ho Xiphilinos (1937) ; K. Krumbacher, Geschichte der 
bysantinischen Litteratur, 2nd ed. (1897) ; J. M. Hussey, Church and 
Learning in the Byzantine Empire 867-1185 (1937); H. G. Beck, 
Kirche und theologische Literatur im byzantinischen Reich (1959). 
See also bibliography to Dro Cassrus. (J. M. Hv.) 

. X RAYS are a form of electromagnetic radiation produced 
in a partial vacuum by the discharge of electrons against a target. 
The target is excited by the bombarding electrons to emit wave- 
lengths in the X-ray spectrum that are characteristic of the target’s 
atoms. Most of the X radiation, however, the so-called continu- 
ous spectrum, is produced by the sudden arrest of the bombard- 
ing electrons as they collide with the heavy atomic nuclei in the 
target. X rays can penetrate solid substances to varying degrees. 
They have almost the shortest wavelength in the electromagnetic 
spectrum, on the order of 250,000,000 or more waves to the inch, 
as compared with 50,000 to the inch for waves of visible light. 
Beyond their well-known applications in medicine and dentistry, 
X rays have permitted exploration of the structure of atoms, and 
represent a major tool in scientific research and technology. 

This article is divided into the following sections: 


I. Historical Background 
1, Scattering ` 
2. Polarization 
3. Fluorescence 
4. Undulatory Nature 
5. X-Ray Spectrometer 
6. Moseley's Law 
7. The Rutherford-Bohr Atom 

II. Basic Theory 
1. Health Hazards 
2. Particle-Wave Duality 
III. X Rays and Wave Mechanics 

1. De Broglie’s Wave Electrons 
2. Atomic Structure 
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3, Exclusion Principle 
4. Characteristic Spectra 
5. Energy-Level Diagrams and Spectra 
6. Spectra from Mesic Atoms 
7. Nuclear Effects in Spectra 
IV. Excitation 
1, Electron Bombardment 
2. Fluorescent Excitation 
3. The Continuous X-Ray Spectrum 
V. Interactions with Matter 
1. Absorption Effects on the Radiation 
2. Effects on Absorbing Atoms 
3, Scattering 
4. Characteristic (Smekal-Raman) Scattering 
5. Uncertainty Principle 
VI. Modern Applications 
. Emission Spectrometry 
. Electron Microprobe 
. Absorption Edge Spectrometry 
. Scattering 
Absorptiometry 
. Radiography 
. Fluoroscopy 
. Contact Microradiography 
Microfluoroscopy 
. Projection Microscopy 
. Radiation Chemistry, Physics, and Biology 


I. HISTORICAL BACKGROUND 


Few events in the history of science have had so powerful an 
impact as the discovery of X rays in 1895 by Wilhelm Conrad 
Röntgen (q.v.), a professor of physics at the University of Wim 
burg, Ger. Within a year after the first announcement, at least 
49 books and pamphlets and more than 1,000 journal articles had 
been published on the subject. 

Writing in the American Journal of Physics in commemoration 
of the 50th anniversary of the discovery, G. E. M. Jauncey com 
mented; “November 8, 1895, may be taken as the date of a new 
era in physics. Before this notable date, it may be said, phys- 
icists were living in the classical era... . All physicists were 
clinging for dear life to the classical ideas of the existence of the 
luminiferous ether and’ the nonexistence of anything smaller in 
mass than the hydrogen atom orion. A great jolt was needed to 
shake the minds of physicists loose from these ideas.” 7 

Röntgen’s achievement arose from experiments with highly 
evacuated glass tubes excited by induction coils. When such tubes 
are activated, cathode rays (so called because they emanate from 
the cathode, or negative terminal) are produced. Cathode-ray & 
periments had long been familiar when Rontgen entered the fi 
As early as 1858, Julius Plückér (q.v.) reported that part of 
wall of the discharge tube glowed during the discharge, and tha 
the location of phosphorescence could be changed, by moving A 
magnet nearby. Sir William Crookes (g.v.) devised an improve 
tube, and in 1878 published a’ mass of experimental data on d 
physical properties of cathode rays. He described the. rays 
streams of molecules in flight; they are now understood t0 
streams of electrons. In-1892, Heinrich Rudolf Hertz (gs 
demonstrated that cathode rays could penetrate thin metallic ti 
In 1894, P. E. A. Lenard (q.v.) constructed a discharge 
equipped with a thin aluminum window. He found wir 
penetration of cathode rays was slight; they were diffuse 
few centimetres of free air. na 

Réntgen’s contribution began with a repetition of the is 
ments of his predecessors; A detailed account of this M 
given in Dr. W. C. Röntgen, by Otto Glasser (2nd ed; ih 
Glasser tells that Róntgen's interest was first turned to o 
ray experiments in June 1894; that he became absorbed I jor 
and, some time in October 1895, decided to devote all his 
tory time to them. eet 

When Röntgen- began, it was already known that esent iÉ 
painted with barium platinocyanide would become 
placed very close to a Lenard’ tube. This phenomenon Crookes 
been observed in experiments with heavier-walled Hittor™ ue 
tubes... However, says Glasser, Röntgen suspected 
rescence the 
...might possibly be obscured by the strong luminescence d to tet 
Cited tube, ‘This idea fascinated Réntgen . . . he determi"! 
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PLATE I 


Projection micrograph of wood splinters 


Exposure of seeds to X ray produces new 
Varieties by genetic mutation. (Upper) 
Original morning-glory with a white bor- 
We. (Lower) Mutated flower without 
White border 


X-RAY APPLICATIONS 


Dislocations In a single crystal of diamond, shown by diffraction topograph made by the 
Lang technique (crystal and film moved synchronously parallel to each other). Strained or 
misaligned portions of a crystal diffract X rays more strongly than normal regions 


Rotation diffraction patterns of (A) cesium nitrate 
.12H,0) ; (C) hydrated sodium phosphate 
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is T 3 fied dif- Single crystal structure research. 
locations in a lithium fluoride crystal shown by magnified dif. Ene S 248) hydrated solium phosphate (Wes? 0, 
after loss of water through heating 
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Powder diffraction patterns on flat film for three varieties of sodium penicillin made to study the molecular structure of the anti- 
biotic 
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Projection micrograph of 1,500-mesh silver grid, showing remarkable depth Microradiograph of a cross-section of duplitized X-ray film (emulsion on b 
of focus (X 65) sides) showing individual silver halide grains (X 200); enlarged X 1f 
the circle 


crograph 


Photomicrograph—ordinary light 
is como 


Microradiograph corresponding to the photomi 
A fossiliferous oolitic iron ore. The matrix is iron carbonate and the oolites mainly hydrous iron-alumino 
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the ability of a Hittorf-Crookes tube, that is, an all glass tube with- 
out a thin window, to produce fluorescence on the barium platino- 
cyanide screen. Selecting a pear-shaped tube from the rack, he covered 
it with pieces of black cardboard, carefully cut and pasted together to 
make a jacket similar to the one used previously on the Lenard tube, 
and then hooked the tube onto the electrodes of the Ruhmkorff coil. 
After darkening the room in order to test the opacity of the black 
paper cover, he started the induction coil and passed a high tension 
discharge through the tube. To his satisfaction no light penetrated 
the cardboard cover. 

He was prepared to interrupt the current to set up the screen for 
the crucial experiment when suddenly, about a yard from the tube, 
he saw a weak light that shimmered on a little bench he knew was 
located nearby. It was as though a ray of light or a faint spark from 
the induction coil had been reflected by a mirror. Not believing this 
possible, he passed another series of discharges through the tube, and 
again the same fluorescence appeared, this time looking like faint green 
clouds moving in unison with the fluctuating discharges of the coil. 
Highly excited, Róntgen lit a match and to his great surprise discovered 
that the source of the mysterious light was the little barium platino- 
cyanide screen lying on the bench. a 


Rontgen realized that he had discovered something new, since 
he had verified the fact that cathode rays could not penetrate 
beyond a few centimetres of air, “Then in succeeding weeks of 
feverish activity, he devoted himself exclusively to identifying 
more properties of the emanation,” 

Róntgen called the newly discovered radiation X rays, to indi- 
cate that their nature was unknown. In his first historic report, 
dated Dec. 28, 1895, he was able to describe accurately most of 
the basic qualitative properties of X rays: 


1. All substances were more or less transparent to X rays. Named 
in order of decreasing transparency were, for example, wood, aluminum, 
and lead glass. 

2. Many substances besides barium platinocyanide (such as calcium 
compounds, uranium glass, and rock salt) emitted light when exposed 
to X rays (see LUMINESCENCE). 

3. Photographic emulsions were found susceptible to X rays, 

, 4. Reflection and refraction of X rays were investigated with nega- 
tive result (these effects are slight and difficult to reveal) and Róntgen 
concluded, therefore, that X rays could not be concentrated with lenses. 
, 5. By means of pinhole photographs, X rays were shown to travel 
in straight lines and to be undeflected by magnetic fields. 

6. X rays were shown to discharge electrified bodies independent of 
the sign of the charge (through ionization of the surrounding air which 
thereby becomes an electrical conductor). (This effect was indepen- 
dently discovered and explained by Sir J. J. Thomson in 1896, who 
pointed out its importance as a quantitative measure of X-ray intensity. 

he effect continues to be used for this purpose.) 

7. X rays, Róntgen showed, were generated wherever and whenever 
the cathode rays of the discharge tube struck any solid body as a target. 

heavy element, such as platinum, when so used as a target, was 
found. to yield X rays more efficiently than a light element, such as 
aluminum, The Crookes tube was soon replaced by one in which the 
cathode rays were focused to bombard a metallic anticathode or target 
(invented by Sir Herbert Jackson and shown in fig. 1). 


1. Scattering.—Although X rays are not reflected as light is 
by ordinary mirrors, they are scattered diffusely when they en- 
Counter a material scattering 
hody. The degree of scattering 
Varies, depending on the so-called 
angle of scattering, measured be- 
tween the forward directions of 
Incident and scattered rays. 

In 1906 C. G, Barkla and C. A. 
Sadler, by measuring the scat- 
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using beta radiation (fast bombarding electrons from radioactive 
substances; see RADIOACTIVITY). 

2. Polarization.—At about the same time Barkla showed by 
scattering a beam of X rays twice in succession, each time through 
90° scattering angle, that this radiation could be polarized like 
light (at least partially), and that it was in all probability a 
transverse wave propagation similar to other electromagnetic radi- 
ations (see ELECTROMAGNETIC WAVES), 

3. Fluorescence.—Barkla and his co-workers over the period 
1908-12 observed in their scattering experiments that some X 
radiations characteristic of the scatterer and of less penetrating 
quality than the primary X radiation were emitted from the scat- 
tering body; more especially when heavier elements such as silver 
were used as scatterers. The scattering body thus becomes a 
secondary emitter of X rays. By ingenious experiments in which 
the penetrating power of these characteristic X rays was studied 
for different secondary emitting substances and with absorbing 
screens of different materials the existence of a spectrum of X 
rays and of their undulatory properties was clearly foreshadowed. 

4. Undulatory Nature.—Numerous attempts were made to 
reveal an undulatory nature in X rays and to estimate the wave- 
length by searching for diffraction fringes (similar to those ob- 
served with visible light) when a beam of X rays passed through 
a narrow slit (see Licut: Diffraction). In 1902 H. Haga and 
C. H. Wind showed a slight broadening of the X-ray image formed 
by the narrow end of a tapering slit. A, Sommerfeld (1912) 
estimated from such results an average wavelength (from a medi- 
cal X-ray tube) of the order of 0.4 X 1078 cm. 

M. T. F. von Laue (q.v.) felt that to study X-ray wavelengths 
something like the diffraction gratings used for visible light was 
needed. He then learned of the hypothesis that crystals were 
regular atomic lattices with a spacing between atoms of the order 
of 1079 cm. Realizing that crystals were the gratings needed for 
X-ray diffraction Von Laue suggested an epoch-making experiment 
that indeed revealed crystals to be three-dimensional patterns of 
atoms; and that led to the use of X-ray spectra in studying atomic 
structure, Von Laue suggested that a fine pencil of X rays col- 
limated by passage through pinholes in two lead screens be allowed 
to fall on a crystal of zinc sulfide. A photographic plate placed 
just behind the crystal received the beam that had passed through 
the crystal, After a long exposure, the plate showed a regular 
pattern of spots coming from subsidiary X-ray beams reflected by 
the structure of the crystal at angles to the primary beam. 

The analytical explanation of these spots given by Von Laue 

became much easier to understand intuitively after Sir W. H. Bragg 
(q.v.) showed that it was the atomic lattice planes in the crystal 
which reflected the X rays to form the Laue spots. Fig. 2 shows 
how these spots appeared on an 
early Von Laue photograph, 
Each such plane in a crystal is a 
member of a large family of such 
planes, all of the same orienta- 
tion, all equidistant and rigor- 
ously parallel to each other, and 
each studded with atoms in the 
same pattern and density. Fig. 3 
should be helpful in visualizing 
the atomic lattice planes (see also 
CRYSTALLOGRAPHY). 


tering coefficient of carbon for 
rays, correctly determined the 
number of electrons in the car- 
on atom as six, The determina- 
tion was based on a theory by 
homson which yields a quantita- 


FIG. 1.—ORDINARY GAS X-RAY TUBE 
Shown are coi focusing cathode, 
metal target, and regulator for liber: 
ing gas by electrical discharge when, 
after prolonged use, the output of the 
tube becomes too hard (penetrating) 
through gradual absorption of residual 


tive value of the X-ray scattering ?"* 


Coefficient for a single free electron under assumptions that for- 
atiy were approximately fulfilled in the Barkla-Sadler experi- 
ent, 
Barkla’s work provided strong support for the supposition that 
rays were of the same nature as other known electromagnetic 
Tadiations, especially since Thomson had found the same number 
of electrons (in the carbon atom) by a quite independent method 


X rays are not reflected from 
ordinary mirrors, On the minute 
scale of X-ray wavelengths, ordi- 
nary polished surfaces are insuf- 
ficiently flat, smooth, and uni- 
form. In the case of a single 
atomic crystal plane the reflected 
fraction of an incident beam of X 
rays is very minute indeed, and 
were it not for the myriads of 


BY COURTESY OF THE DLAKISTON CO., RE- 
DRAWN FROM J. D, STRANATHAN, "TNE PARTI- 
CLES OF MODERN PHYSICS 

FIG. 2,—LAUE SPOTS REFLECTED 
FROM VARIOUSLY ORIENTED ATOMIC 
LATTICE PLANES IN A ZINC SULFIDE 
CRYSTAL 

The large central spot shows where 
the primary beam of X. rays passing 
through the orystal fell on the photo- 
graphic plate 


such planes occurring as parallel, uniformly spaced duplicates, the 
reflections would probably be too weak to be observed. From a 
heterogeneous primary X-ray beam, containing a continuous spec- 


O (100) PLANES o (110) PLANES o (111) PLANES 
A B c 
BY COURTESY OF THE BLAKISTON CO., REDRAWN FROM J. D. STRANATHAN, *THE PARTICLES OF 
MODERN PHYSICS" 
FIG, 3.—THE (100), (110), AND (111) PLANES OF A CUBIC CRYSTAL 


The three parenthetical digits (Miller indices) are proportional to the reciprocals 
of the Intercepts of the plane on the three principal axes of the crystal 

tral distribution of wavelengths, only one narrow band of wave- 
lengths is selectively reflected at a specified angle by a given fam- 
ily of planes of specified common interplanar spacing. This re- 
flection is extremely efficient because of constructive interference 
between the reflections from the different planes when the wave- 
length and the angle of reflection are properly related. 

5, X-Ray Spectrometer.—Bragg showed (1912) that if the 
wavelength A of the X radiation, the interplanar spacing d, and the 
angle 6 of reflection (or its equal the angle of incidence) measured 
between the beam and the crystal plane satisfied the relationship 


md = 2d sin 0 (1) 


where is an integer known as the order number, a very strong 
reinforcement of reflection through constructive interference was 
to be expected. This Bragg law governs the use of all X-ray crystal 
spectrometers (see SPECTROSCOPY, X-RAY), X-ray spectroscopy 
showed that the radiation from ordinary X-ray tubes was of two 
types, a continuous spectrum and a line spectrum, the latter char- 
acteristic of the target material in the tube. 

From measurements of the diffraction angles 0 Bragg computed 
the wavelengths of X-ray lines in spectra formed by crystal dif- 
fraction. The key to this was the value of d, the interplanar 
spacing in the crystal. He determined the spacing from the 
geometry of the crystal lattice; the measured density of the crys- 
tal; and the absolute mass (in grams) of a single atom. The 
absolute scale of X-ray wavelengths was later established with 
very much higher precision by diffraction from man-made ruled 
gratings. Use of ruled gratings is difficult, however, and crystals 
remain the best agents for general X-ray spectroscopy. 

6. Moseley’s Law.—In 1914 H. G.-J. Moseley presented a 
systematic. study of the characteristic line spectra emitted by 
targets of various metals under cathode-ray bombardment, Un- 
like optical spectra the characteristic X-ray spectra are relatively 
simple, consisting (for a given element) of widely spaced groups 
of but a few lines. Following the original nomenclature of Barkla, 
the groups of spectral lines for each element are designated in order 
of their increasing wavelength location in the spectrum as K, L, M, 
and soon, The pattern of lines in each group is very similar for a 
wide range of elements save for the actual wavelength position in 
the spectrum. The wavelength of a given homologous spectrum 
line observed for each element varies systematically with Z, the 
atomic number (as Moseley called it) of the atom in the peri- 
odic table. Moseley showed that 
if the square root of the fre- 
quency v of a given X-ray line is 
plotted against Z, a linear rela- 
tionship is obtained over a wide 
range of frequencies and atomic 
numbers (Z = 13 to Z = 30); 
no such linearity is found when 
atomic weight is used as the pa- 
rameter for plotting (fig. 4). d URS 

The importance of the atomic ATOMIC NUMBER 

number (i.¢., the number of fun- awn stows. s. sinn REA. eR gare 
damental units of positive elec- "= ^ CEOE] ANSA 
tricity in the nucleus of theatom) ra ric THE MORE oeil cic 
was thus revealed (see Arow; 

NucLEUs; Perpic Law). 
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PENDENCE OF V7 ON ATOMIC NUM- 
BER THAN ON ATOMIC WEIGHT 
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7. The Rutherford-Bohr Atom.— Ernest Rutherford lad 
shown from his experiments on the scattering of alpha partic 
passing through thin foils that any atom behaves as if it pu 
of an extremely tiny, heavy, positively charged nucleus E 
10-1? cm. in diameter (in which the great bulk of the weight 
of the atom resides), surrounded by relatively light negativel 
charged electrons presumably executing orbits around the RS 
somewhat like the planets about the sun. In the normal electri- 
cally neutral atom from which none of the electrons have been 
lost the number of negative electrons is just equal to Z, the num. 
ber of elementary positive charges on the nucleus. The positive 
and negative elementary units of electricity are exactly equal 
though they are, in the electron and the proton, associated with 
very different masses. The numerical value of this elementary 
charge is about 4.8027 X 1071? electrostatic units (esu), The 
mass of the electron is about 0.91 X 10 . while the mass of 
the proton is about 1,836 times larger (see 2CTRON; PROTON), 

Rutherford's experiments indicated that the nuclear charge for 
a given atom is approximately half its atomic weight; and Barkla 
had shown earlier that the number of electrons surrounding the 
nucleus is also approximately half the atomic weight, These 
considerations had guided Moseley. In 1913 N. H. D. Bohr (g.v) 
proposed a quantitative model of the hydrogen atom based on 
Rutherford's general model and on rudimentary quantum theory, 
seeking to explain regularities in the spectral lines emitted by 
hydrogen (atomic number Z = 1). Bohr's theory predicted that 
the frequency v of a spectral line should obey the formula 
Zrmëj 1 1 } (2) 


eee al 

where Z is the atomic number; m is the mass of the electron; € 
is the elementary electrical charge unit; and / is Planck's constant, 
The small integers , and n Bohr called quantum numbers. 

Moseley's plot of the square roots of the frequencies v of spec 
tral lines against the atomic numbers of the elements emitting 
them gave the numerical relation for elements from Z = 13102 
= 30 


y = 0.248 X 10" (Z — 1)! o) 


It was extremely impressive that the entirely theoretical formula 
of Bohr yielded 


» = 0.246 X 1022 () 


Even the discrepancy between Z and Z-1 could be explained, a 
will be shown. It seemed a safe guess at the time that the electrons 
about the nucleus must be in rapid motion; a mathematical theo 
rem developed by S. Earnshaw gave convincing evidence ae 
system of point charges could ever be in static equilibrium uni F 
the action of their own fields. On the other hand, according 
the electromagnetic theories of radiation by J. C. Maxwell and 
A. Lorentz (qq.v.), any such system must radiate energy al ii 
expense of motion until the electrons would eventually fall i 
the nucleus just as man-made satellites tend to fall to eat. (the 
this does not happen seems clear since the sizes of atoms an 
spaces they occupy in crystals, for example) do not dad 
the size or extent of the electron swarm about the nucleus 
parently defines the space an atom occupies. he elec 
Bohr offered a revolutionary concept by asserting that the enet 
trons were associated with specific orbits and total een own 
gies, which he called permitted or stationary states. He lai orbits. 
a precise mathematical condition defining such states 0 jthout 
In any one of these, the electron might move forever Yi wS 
radiating its energy. For such orbits or states the € the 
of electromagnetism were somehow abrogated. Only of low 
electron passed from one such stationary state to another om 
total energy did it emit electromagnetic radiation; the q " 
of energy thus emitted was just the difference in energy formulë 
the two stationary states. The integers n; and 2 in Bohr d (s 
referred to the initial and final energy levels of the * 
QuANTUM MECHANICS). arbitra 
At the time, the justification for Bohr's apparently eet 
postulate was the dazzling success with which it explaine 
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frequencies of lines in the spectrum of hydrogen; and the frequen- 
cies of the lines in X-ray spectra of elements of higher atomic 
number. The latter success had been of the unforeseen variety, 
hence especially convincing. After 1913 the meaning of Bohr's 
nonradiating orbits or stationary states became much clearer. 


II. BASIC THEORY 


The spectrum of electromagnetic radiation spáns (in order of 
decreasing wavelength or increasing frequency): radio waves; 
heat radiation; infrared radiation; visible light; ultraviolet light; 
the far ultraviolet; X rays; and gamma rays. These are all mani- 
festations of identical basic nature, the difference being one of 
wavelength À or frequency v = c/A. Here, c is the velocity of 
light in vacuo, very nearly 2.998 X 101° cm, per sec. Radio waves 
may be thousands of metres long; while the wavelengths of gamma 
rays are much less than 107° cm. (0.000,000,001 of a centimetre). 
An octave is that range which separates two wavelengths (or 
frequencies) that stand in the ratio 2:1, and the complete electro- 
magnetic spectrum as defined here contains more than 50 octaves. 
(If electromagnetic radiations associated with cosmic rays are 
included, there is no known upper limit. The relatively minute 
visible portion of this spectrum is a little less than one octave in 
extent, ranging through wavelengths that give the subjective ef- 
fects of red, orange, yellow, green, blue, and violet; from À = 
7,000 X 1078 cm. to X= 4,000 X 1075 cm. The X-ray region 
may be said to start at wavelengths of about À — 1,000 X 10-8 
cm. and to extend down to about À = 0.1 X 1078 cm.; about 14 
octaves with an upper limit about 2 octaves below the visible 
region. The X-ray wavelengths in common use for diagnostic 
examination of the human body are of the order of \ = 0.2 X 
1078 cm. to X = 0.1 X 1078 cm. (The frequently used unit of 
length, 1078 cm., is called an angstrom, while the ;y, part of 
this or 1071} cm. is approximately an X unit.) 

Imagine that a source of high-voltage direct current is con- 
nected to the terminals in a Crookes tube (fig. 5) and that the 
tube is evacuated to progressively lower pressures. At about 
0.0013 atm. the tube is filled with 
an almost uniform pink glow. 
At lower pressure a dark space 
appears near the (negative) 
cathode. Between 0.00013 and 
0.0000013 atm. a bluish beam 
may be seen extending from the 
cathode. This is the beam of 
cathode rays, a stream of elec- 
trons made visible by the excita- 
tion of the gas molecules, with 
which they collide. At still lower pressure the cathode rays, though 
still present, fade from view, except where they strike the walls of 
the tube, because their collisions with gas molecules become infre- 
quent. The glass wall at the end of the tube opposite the cathode 
how emits a brilliant apple-green light. A metal obstacle placed 
Some distance in front of the cathode will obstruct the invisible 
cathode rays to produce a clear shadow in the midst of the apple- 
green luminescence, showing that the rays move away from the 
cathode. That they are negatively charged particles also can be 
shown by the bending of the cathode rays in a magnetic field. From 
the degree of bending in a magnetic field of known strength the 
tatio of the charge to the mass of the electrons can be calculated. 

If a screen of barium platinocyanide is held near the Crookes 
tube, operating at the stage just described, X rays will be found 
to come from wherever the glass walls are bombarded with the 
cathode rays, as evidenced by a glow from the platinocyanide 
crystals. It will be found necessary to increase the voltage applied 
to the terminals of the tube to maintain the discharge as the pres- 
Sure is reduced. With improving vacuum and increasing voltage 
applied to the tube the X rays, at first described as soft (weakly 
Penetrating), become more and more penetrating until with a po- 
tential of 100,000 v. even the bones in the hand cast only a faint 
Shadow on the fluorescent screen. The rays are now described as 
hard. Heavy materials such as barium, lead, gold, or platinum 
are found to absorb X rays much more than light materials such 


FIG, 5.—A CROOKES TUBE, THE TYPE 
WITH WHICH RONTGEN DISCOVERED 
X RAYS 
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as carbon or aluminum. The glass wall of the Crookes tube from 
which the X rays come will be found to be hot and may easily be 
melted in this way. The impact of the electrons heats the glass 
just as the blows of a hammer heat a piece of iron on an anvil. For 
this reason a metal target was soon introduced to replace the glass 
wall as the point of electron impact. Such targets can readily be 
pus to incandescence by the bombardment unless they are 
cooled. 

Below 4 X 1077 atm. pressure it is no longer possible with 
voltages usually available to pass a discharge through the tube, 
and the X rays cease. However, if the cold metal cathode is 
replaced by an incandescent filament, electrons will be emitted 
from this as in the pure electron-discharge tube of W. D. Coolidge 
which with appropriate design can be operated at 1,000,000 v. and 
higher. The current is readily controlled by varying the temper- 
ature of the incandescent cathode (see Execrriciry: Electro- 
statics: The Coolidge X-Ray Tube). 

The very abrupt arrest of a small fraction of the bombarding 
electrons in the close vicinity of atomic nuclei produces the bulk 
of the X radiation, the so-called continuous spectrum. It is a 
fundamental law that when an electrical charge undergoes an 
acceleration or a deceleration, it radiates energy in the form of 
electromagnetic waves. Targets of heavy materials are more ef- 
ficient in producing them. Targets, however, also emit a char- 
acteristic X-ray line spectrum of different origin. 

Soft X rays are emitted at from 1,000 to 20,000 v.; medium- 
hard X rays from tubes operating at 20,000 to 50,000 v.; and 
hard X rays are generated with voltages in the hundreds of thou- 
sands up to 1,000,000 v. The penetrating power of soft X rays 
is so low that X-ray tubes must be provided with special windows 
of very thin glass or of very light materials such as beryllium to 
let such rays out. See Table I. 

1. Health Hazards.—There is great danger from overexposure 
of living tissues to X rays. Photoelectrons ejected from atoms 
of the tissue with energies of thousands of volts destroy the 
structure of cells in flesh, bone, and blood. Damage of repro- 
ductive cells is a particular hazard. X-ray equipment should 
never be operated by uninstructed or unskilled persons (see 
RADIATION : BIOLOGICAL EFFECTS). 

2. Particle-Wave Duality.—Isaac Newton proposed that light 
consisted of tiny particles projected from the luminous source 
into the eye of the observer. Christiaan Huygens and Robert 
Hooke on the other hand held light to be undulatory or wavelike. 
The wave theory of light held sway in physics throughout the 19th 
century. One result of 20th-century research is that both points of 
view are regarded as complementary aspects of the same phenom- 
enon. All electromagnetic radiations seem to exhibit this duality 
(of particles and waves)—it also appears to be a general property 
of elementary particles, applicable to all forms of energy-matter, 

It was the unique distinction of X rays to be the tool that 
brought into accented relief (through the Compton effect) the 
particle-wave duality principle (see Compton ErrEcT). The na- 
ture of X rays is closely associated with the atoms that emit and 
absorb them; as wave phenomena of the electromagnetic spec- 
trum, the rays can never be examined in transit. Assumptions 
regarding their propagation through empty space are merely con- 
venient models in analogy with grosser and more familiar phenom- 
ena (such as bullets and water waves). 

Thus X rays may be considered as particles and waves, the 
waves as it were guiding the particles to their destinations, Ac- 
cording to quantum theory, light acts as though its energy were in 
discrete bundles (quanta) with the energy of each proportional to 
the frequency v of the light. The constant of proportionality h = 
6.625 X 10727 erg seconds was first measured by M. K. E. L. 
Planck (q.v.), who proposed the law of light quanta 


W = hv (5) 


where W is the energy of a light quantum (or photon) in ergs 
for light of frequency v cycles per second. Instead of spreading 
out in all directions as water ripples would do, a photon may 
yield all its energy to a single atom, be that atom 1 cm. or 1,000,000 
light-years from the source. Bragg commented: “It is as if one 
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Taste L—X-Ray Characteristics 


‘Thickness in cm. of screen to reduce X rays of 
shortest wavelength to half intensity* 
: Shortest tene 
Quee | wayel eu. 
kilovolts in cm. Air at ? pp canont 
E purior da Water Aluminum Copper Lead 
10.0 445 1.35 0.865 Deep cancer therapy; radi 
ior i ups 43 16 22 0.016 it castings and welding 5 PEY of ste 
Y 39 0.92 .051 0.013 " 
fa 03 24 0155 0018. ODE Radiography of the human body 
[ 16 023 0: y ? 
js e 1120 11 0.13 0.0040 MUST Studies of crystal structure; radiography 
20.6 06 720 0.69 0.076 0,0024 Reda of light materials; therapeutic’ tray, 
17.7 07 410 0.46 0.050 0.0016 0.00044 ment of the skin 
15.5 0.8 340 0.33 0.035 0.0011 
13.7 0.9 260 0.25 0.023 0.00078 
12.4 1.0 210 0.18 0.017 0.00059 
2 K 26 0.025 0.0025 0.00071 Nore: At X-ray wavelengths characteristic 
tt 39 8.5 0:0082 0.00082 obs | sorter: thersiis ar abrupt reduction ik EROR 
34 10 33 0.0036 0.00034 0.00013 Totes are ndertined. 
2.5 5.0 2.0 0.0020 0.00020 0.000069 
1.24 10.0 0.31 0.0003 0.00048 


—— 
"The law of X-ray absorption is such that if the thicknesses given above are doubled the intensity will be halved a second time; £.e., reduced to one-quarter of its original value, 


if n thicknesses are used the reduction factor is (#)". 


dropped a plank into the sea from a height of 100 feet, and found 
that the spreading ripple was able, after traveling 1,000 miles and 
becoming infinitesimal in comparison with its original amount, to 
act upon a wooden ship in such a way that a plank of that ship 
flew out of its place to a height of 100 feet.” 

Nevertheless, interference of light forbids rejection of the no- 
tion of radiation as a spreading wave. When monochromatic light 
passes through two closely adjacent fine slits and falls on a screen, 
at points where the waves differ in phase by exactly one-half 
cycle, the superposition of the two lights produces darkness. Be- 
tween these dark fringes there is brilliant reinforcement, ascribed 
to the arrival of light by the two paths in phase coincidence. Such 
regions of destructive and constructive interference can. readily 
be observed when water ripples pass through small uniformly 
spaced adjacent openings in a barrier dividing a quiet pool. In 
the case of electromagnetic radiation the photons manifest their 
energy on an absorbing atom of a screen only at the bright fringes 
of constructive interference. The waves guide the particles, but 
when the energy is made manifest by absorption in an atom it ap- 
pears at one point, not spread over the entire wave front. 


II. X RAYS AND WAVE MECHANICS 


1. De Broglie's Wave Electrons.—In 1923 Louis de Broglie 
suggested that electrons might also exhibit the same duality as do 
photons of radiation. It has been found that a particle moving 
from free space down a potential gradient into a field of (attrac- 
tive) force and a wave propagating from empty space into a region 
of greater refractive index are complementary aspects of the same 
phenomenon; there is a quantitative equivalence between field of 
force and change of refractive index. 

Albert Einstein had asserted that mass and energy are equiva- 
lents according to 


E = me (6) 


in which Æ is the energy in ergs, m the mass equivalent to that 
energy in grams, and c the velocity of light in vacuo. According 
to this law a small amount of mass could be annihilated and con- 
verted (for example) into radiation (one gram yielding. 25,000,000 
kw-hr.). De Broglie made the assumption that the total energy 
equivalent (mc?) of the electronic mass m was associated with a 
frequency of vibration v according to the quantum law hv = mc?. 
He concluded that the electron vibration would appear as a set of 
plane waves normal to the direction of motion of the electron and 
of wavelength ) given by 


X = h/ (mo) (7) 


in which mv is the momentum of the moving electron. These 
waves would travel with a phase velocity u (greater than light 
velocity) while their group velocity (less than light velocity) 
was to be identified with v, the particle velocity of the electron: 
v and u were related by 

w= 


(8) 


De Broglie’s insight was verified about four years later (se 
ELECTRON Dirrraction) when electrons reflected from a crystal 
were found to exhibit selective reflection in complete analogy to 
the X rays observed earlier by Von Laue and Bragg. It was later 
shown that equation (7) applies to all fundamental particles such 
as protons or neutrons. 

P. A. M. Dirac in 1928 succeeded in fusing the principles of 
relativity and quantum mechanics into a more general wave-me 
chanical description that accounted for electron spin, the existence 
of the positron, and the creation and annihilation of matter in the 
form of positron-electron pairs by conversion from or into radiant 
energy. 

Dirac’s contribution was shown to be slightly inadequate through 
the discovery of the Lamb shift (Willis Lamb, Jr., and R, € 
Retherford, c. 1949) and its interpretation in terms of the modern 
quantum electrodynamics of R, P. Feynman, S. Tomonaga, js 
Schwinger (qq.v.), and others. 

2. Atomic Structure.—There is strong evidence that the nt 
clei of atoms consist of protons and neutrons packed tightly in 
droplet on the order of 10-12 cm. in diameter. Hydrogen has # 
nucleus consisting of just one proton with one outer negative elec 
tron (if the atom is neutral or un-ionized). Helium has two pro- 
tons and two neutrons in its nucleus, hence a positive nuclear 
charge of two units but a mass equal to about four protons. 
Uranium has 92 protons and 146 neutrons in its nucleus and ln 
a nuclear charge of 92 units and with 92 negative electrons undulat- 
ing in its outer structure when neutral. There isa regular progres 
sion in steps of one unit of the nuclear charge (atomic ue 
Z) from element to element, with the addition of one more d 
electron at each step. The characteristic X rays emitted by 
elements come from changes in this outer electronic stmt 

These electrons seem to arrange themselves in shells, suc , 
those in one shell are all at about the same radial distin i 
the nucleus, differing rather widely from the radial distant 
others. The energy of extraction is about the same for pells; 
trons in a given shell but differs widely for the different sii 
Energy of extraction is the energy that must be supplied to nd 
one electron completely from the atom so that it has no exta 
energy in its free state. Very sharply determinate, expe 
measured values can be assigned to the energies of i |. 
They can be plotted as a diagram of different energy lev v i 
lowing the original terminology of Barkla, the shells, es sig 
order of increasing radial distance from the nucleus and dea pi 
energy of extraction of their electrons, are called K, L, d 
and Q. Jectron is 

With increasing atomic number Z, each new © oberi 
(usually) added in the outermost shell until a limiting ? a shell 
reached. The number of electrons needed to complete A ents | 
named in order K, L, M, N, and so on, are 2, 8, 18, 32- actini 
above Z = 36 there are also O and P shells; in radium, ise 
thorium, protactinium, and uranium (Z — 88 to 92) ters i 
Q shell The number of electrons observed in these 
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uranium (Z = 92) is 18, 12, and 2 in O, P, and Q respectively. In 
nobelium (Z = 102) these shells have 31, 9, and 2 electrons. 

An atom from which an electron has been extracted, has had 
work done on it (the work of extraction) and is, by just that 
amount, at a higher total energy level than before. It is momen- 
tarily ionized, and there is a very strong tendency for an elec- 
tron from some shell of larger radius than the ionized one to 
occupy the vacancy. When this happens the atom as a whole 
passes to a lower energy level and the difference in energy is 
radiated in the form of a photon of frequency v according to 
the equation 


Wi — W: = hy (9) 


where W,— We is the difference between the initial and final 
energy levels of the atom and 7 is Planck’s constant. The atom 
may alternatively emit not a photon but another electron, in which 
case the available energy is expended on this electron in part to do 
its work of extraction W, and the remainder to give it kinetic 
energy W pin in the free state. The equation of energy balance is 


Wi — Wi = Win + We (10) 


This is called the Auger effect (see PHOTOELECTRICITY), 

3. Exclusion Principle.—What has been said implies that 
save for its outermost shell there is a close-packed quality about 
the structure of a neutral many-electron atom in its lowest energy 
state. In spite of the grouping of electrons in rather widely sepa- 
rated shells the entire structure is as dense as its wave-mechanical 
quantum laws permit. These laws require wide intershell spacings 
(in both radius and energy). Their essence is summed up in what 
is known as Pauli's principle of exclusion, which asserts that no 
two electrons in an atom can have the same set of quantum num- 
bers, 

Without detailed knowledge of the complicated force fields act- 
ing on the electrons, a statistical form of the exclusion principle 
may be expressed in terms of a phase space of six dimensions: 
three, the position coordinates x,y,z of an electron; therother three, 
its momentum coordinates p»,p,,Pz. Pauli’s principle asserts that 
in such a space a small cell of volume AxAVAzAP,Ap,Ap, = A? at 
the point z,y,2,5,,5,,5, cannot contain more than two electrons 
(and this only if their spins are in opposite directions). The ex- 
clusion principle lays no restriction on the shape of the exclusion 
cell, only on its volume. The shapes are determined by the de- 
tailed mechanics of each particular case. The cell of volume 4 
is made up of the product of two factors, an ordinary and familiar 
spatial volume AxAyAz, inside which the pair of electrons is sup- 
posed to be situated, and a momentum volume Ap,Ap,Ap, within 
Which they also lie; meaning that the momentum arrow for that 
electron pair has its point inside the momentum cell in question so 
that its three momentum coordinates lie between p, and 5, + AP, 
b, and py + Apy, p, and f; + Ap, respectively. The presence of 
the position vector of the electron pair inside the first cell and the 
momentum vector inside the second cell excludes all other elec- 
trons from having their positions and momenta so located. Since 
the product of the volumes of the two cells is a universal constant, 
3, this means, in rough language, that if electrons are very densely 
packed in space they must be spread wider apart in momentum and 
e versa, since their number density in the phase space is a con- 
Stant, 

4. Characteristic Spectra.— The characteristic spectral lines 
from radiating atoms arise from transitions of atomic electrons 
between initial and final energy states. (Certain very faint lines 
known as satellites are an exception to this, and are explained 
through a similar but more complicated mechanism in atoms that 
have lost two or more electrons.) In the case of optical lines, an 
electron in the outermost shell has been raised to a permitted (but 
Not ordinarily occupied) energy level sharply defined by the re- 
quirements of wave mechanics. (The atom is said to be excited.) 
Its drop from this energy level W to the normal W; is accompa- 
nied by emission of a photon of radiation whose energy Av just 
accounts for the energy difference; that is 


W; — Ws = h» (11) 
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In the case of X-ray lines the atom is said to be excited when 
an electron in some inner shell is ejected completely from the 
atomic structure (requiring external energy at least equal to the 
energy of extraction), The atom is then left with a hole in its 
previously dense inner structure. The characteristic X-ray spec- 
tral line is emitted when an electron from some shell outside the 
excited one falls into the hole. Since the change in total energy 
state of the atom is held accountable for emission of the photon 
it may be preferable to say that the hole has traveled upward to 
a new shell than to say that an electron from that shell has fallen 
into the hole. This may occur in several steps before the hole 
reaches the outer surface. Eventually an electron from some ex- 
ternal source will be picked up in the final vacancy and the atom 
will return to normal. In the process characteristic spectral lines 
are emitted with definite frequencies determined as in equation 
(11) for each discrete step. 

Thus in the X-ray case the initial state of the atom required 
for emission of a line is ionization, creation of a hole. Associated 
with this initial state is a series of possible lines corresponding to 
electrons falling from different outer shells into that one vacancy. 
The most energetic of these lines (those of highest frequency) will 
come from the remotest outer shells, 

The energy of such lines will approach the energy of extraction 
of the electron removed to form the hole. The aggregate of lines 
formed by such electron transitions from all other shells into say 
the ionized K shell is called the K series. The initial state of the 
atom characterizes the X-ray series. In optical spectra, by con- 
trast, the final state of the atom characterizes a series of lines, In 
both cases the final level on which the electron lands characterizes 
the series designation. 

5. Energy-Level Diagrams and Spectra.—Fig. 6 shows three 
principal energy levels corresponding to an atom that has lost 

one electron from its K, L, or M 
shell. Since more energy is re- 
quired to ionize a K electron than 
an L or M electron, the K level is 
plotted at the top. There is one 
K level while the L levels have a 
triple fine structure and the M 
shell has five distinct. sublevels. 
The transitions of electrons be- 
tween levels as indicated by the 
lengths of the vertical lines ac- 
count for all of the frequencies of 
the characteristic spectral X-ray 
lines (except for the weak satel- 
| lite lines mentioned earlier). 
Transitions occur with different 
probability and some are so 
improbable as to be called forbid- 
den, These transition probabili- 
ties determine the relative inten- 
sities of the various spectral 
lines; spectra come from a multi- 
tude of atoms so that the proba- 
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FIG, 6.—TYPICAL ARRANGEMENT OF 
THE HIGHER X-RAY ENERGY LEVELS 
OF AN ATOM 

The vertical lines indicate the’ transi- 
tions or jumps between pairs of these 
levels which account for some of the 
stronger X-ray spectral lines as desig- 
nated. Only K and L series lines are 
shown and by no means all of these. 
The magnitudes of the transitions are 
not shown to scale 


bility is statistically translated 
into the intensity of a line. 

As a result of the relatively 
large spacing of energy levels 
from K to L, much less from L to 
M, even less from M to N, and 
so on, the spectral lines of a given 
X-ray seties form a rather com- 
pact group isolated from those of 
neighbouring series. For exam- 
ple, fig. 7 shows the K and the L 
series lines of a tungsten target 


plotted against wavelength, the heights drawn to approximate rela- 
tive intensities. If the value of hy for the shortest wavelength or 
highest frequency line in each group is computed, it is found to ap- 
proach the extraction energy of the electron that left the hole char- 
acterizing that series of lines, 
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FIG. 7.—PRINCIPAL K AND L SERIES LINES OF TUNGSTEN PLOTTED AGAINST 
WAVELENGTH 


The relative Intensities of the lines are Indicated roughly by their helghts save 
that the Ly and / lines are so weak that they are here magnified fivefold. Note 
the compactness of the pattern lines of a given group (K or L) and the wide sepa- 
ration of groups 


The frequencies of the K series, the one first studied by Moseley, 
are chiefly determined by the energy levels of the K shells (those 
nearest the nucleus) from atom to atom. The K electrons are in 
the full attractive field of the nucleus itself with minimum screen- 
ing by negatively charged electrons of the full nuclear positive 
charge Ze. This screening effect accounts for the (Z — 1)? in- 
stead of Z? in Moseley's equation (3). After excitation by re- 
moval of one K electron, the electrons of the outer structure (L, 
M,. . shells) are in the field of a nuclear charge Ze screened by one 
K electron, hence effectively (Z — 1)e. 

6. Spectra From Mesic Atoms.—Elementary particles inter- 
mediate in mass between protons and electrons were postulated to 
explain the short-range forces that bind nucleons together (see 
PARTICLES, ELEMENTARY). It was suggested as early as 1947 by J. 
A. Wheeler that particles called negative mesons might replace 
electrons in atoms and execute Bohr orbits. Wheeler noted that 
the orbital radius would be smaller than the corresponding elec- 
tronic orbit in inverse ratio to the masses. If initially captured 
in a peripheral orbit of lower binding energy, the meson should 
migrate to other stable orbits of increasing binding energy with 
characteristic emission of X-ray lines. Eventually the meson 
would be captured by the nucleus, but prior to this there would 
still be ample time for emission of the characteristic lines. 

Systematic study of such mesic-atom X-ray lines became pos- 
sible with the advent of such particle accelerators as the cyclotron, 
with which intense continuous beams of mesons could be generated 
by proton bombardment of targets (see ACCELERATORS, PARTICLE). 
In 1952 the first characteristic X rays from mesic atoms were 
observed. Mesic-atom X-ray line spectroscopy has furnished con- 
siderable information about the masses and other fundamental 
properties of mesons called the negative pion and muon,  Mesonic 
orbits (more precisely, the mean linear dimensions of their wave 
functions) are 200 times smaller than those of the electron for 
states with the same quantum numbers; thus for atomic numbers 
of about Z = 30 or 40 the innermost mesonic orbits should have 
their region of maximum density crowding close to the nuclear sur- 
face. For still higher atomic numbers the mesonic wave functions 
overlap increasingly on the nuclear volume. Thus mesic X rays 
are used to explore the size and internal charge distribution of the 
nucleus. Inside the nuclear radius the meson is in a coulomb field 
of lower atomic number than Z; this is reflected as a relatively 
abrupt change in the energy of X rays emitted for such internal 
meson transitions to final states as compared to transitions when 
the meson migrates from well outside the nuclear volume. 

Mesic X-ray spectroscopy is difficult since the X-ray intensities 
are relatively low; equipment must be rather large since mesons 
from a cyclotron have high velocities and must come nearly to rest 
in the target before they have appreciable chance of capture. Be- 
cause of their consequent low intensity the quantum energies of the 
mesic X-ray lines have been studied chiefly by measuring their 
absorption with screens of different atomic number. However 
some mesonic X-ray studies have competed successfully with 
crystal diffraction. 

7. Nuclear Effects in Spectra.—In optical spectra nuclear 
magnetic moments and nuclear finite size effects have long been 
observed as hyperfine structure of the spectral lines (see NUCLEAR 
Moments). The energy widths of X-ray lines (relative to the 
quantum energies of the lines themselves) are much broader than 

in the optical case and make such effects far more difficult to re- 
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veal. A. L. Schawlow and C. H. Townes (q.v.) in 1955 predicted | 
a perturbation in the behaviour of the fine-structure interyj] L 
Lig asa function of atomic number in the higher atomic numbers 
By the 1960s this effect had been empirically verified up to Z = " 
The perturbations are related to finite nuclear size (overlapping vt 
electronic wave functions inside the nuclear volume) Combined 
with vacuum polarization at the nuclear surface and other quan. 
tum-electrodynamic effects. The first clearly defined evidence fit 
a hyperfine splitting of X-ray spectral lines (an effect due to nue 
clear magnetic moment) had also been reported in the case of three 
L-lines from neptunium (Z = 93). 
The first clear-cut measurement of an isotope shift for an X-ray 
line was reported in 1965. Under fluorescent excitation the waye- | 
lengths of the Ko lines from samples of uranium isotopes of mass 
number 233 and 238 showed a difference of 0.004 + 0.0003 X | 
units, a shift of 32 + 2.4 parts per million. 


IV. EXCITATION 


Atoms can be excited to emit their characteristic X rays (by 
expulsion of deep-lying electrons) as follows: 

1. Electron Bombardment.—In this case the atom is ionized 
by collisions with fast electrons. (Of far greater total energy 
than the line spectrum from an X-ray tube, however, is the con- 
tinuous spectrum generated directly by the impacts of the cathode 
electrons on the target, as explained below.) This is the method 
used in all X-ray tubes. The colliding fast electrons need energy 
greater than the electron extraction energy W, for the energy 
level of the series of X-ray lines to be excited. If V is the DC 
voltage applied in the tube to accelerate the electrons and ¢ the 
electronic charge, then eV must equal or exceed W,, The K series 
lines, for example, just begin to appear in the X rays coming from 
an electronically bombarded silver target at 25,600 v. although 
the L lines of silver are already strongly in evidence. At the 
critical voltage, all the K lines appear at once, Such behaviour 
strongly confirms modern understanding of the atomic X-ray emis 
sion process. The critical value of 25,600 v. is the extraction or 
ionization energy of silver K electrons expressed in electron-volts, 
The electron-volt is defined as the energy of one electron that has 
fallen through a difference of potential of one volt and is equal 
to about 1.602 X 10712 ergs, A quantum jy of radiation with 
this energy has a frequency of 242,000,000,000,000 cycles per 
second and a wavelength \ = 1.24 X 10~* cm. Energy n quan- 
tum physics can thus be expressed in ergs, volts, cycles per second, 
or wavelength units. Convenient conversion relations from elec 
tron volts V to wavelength \ in centimetres and to frequency ? 
in cycles per second are 


i 1.2398 X 107* 
Mgr ATTE 
Earlier devices (fig. 1 and 5) were replaced by forms of the 


pure electron-discharge tube or hard-vacuum tube invente ; 
W. D. Coolidge (1913); fig. 8 shows an early example. 1 


(12), (13) 


^ » = 24180 X 104V 


process analogous to the boiling of vapour from a liqui g 
THERMIONICS). The target or anode may also become 1 
cent through the bombardment (this is not permissible ui d 
tube is operated on a rectified supply so that the cathode B 
ways negative). If the target is too easily melted, à 
circulated in its interior. The vacuum inside the tube pu 
high, so that the chances of gas ionization are very low; ^^ 
mean free path for electron collisions should be much longer 


FIG. 8.—COOLIDGE X-RAY TUBE pe [ 


Earlier tubes needed residual gas to sustain the electrical discharo®i 
electrons of the cathode rays are supplied by thermionio emission 
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the cathode-anode separation. Pressures as low as of the order 
of 10-5 mm, of mercury are required. 

Jn the metalix tube (fig. 9) the X rays can emerge only through 
a small window, obviating the need for expensive external protec- 
tive shielding, 

After about 1945 the so-called shockproof X-ray tube came into 
general use. In this the glass envelope of the tube itself is often 
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FIG, 9,—METALIX X-RAY TUBE SHOWING WATER-COOLED ANTICATHODE, TU- 


BULAR METAL WAISTLINE WITH THIN GLASS WINDOW, AND OUTER PROTEC- 
TIVE LEAD JACKET 


completely immersed in oil contained in a compact, grounded 
metal envelope into which high-tension cables with grounded ex- 
ternal sheaths conduct the electrical power. 

The X-ray microprobe, introduced in 1951, is a device for highly 
localized chemical analysis of solid substances. By exciting char- 
acteristic X-ray line spectra, the surface of the sample is explored 
ina vacuum with a finely focused electron beam. Point-to-point 
variations in the concentration of chemical elements are resolved 
by crystal diffraction spectroscopy. The relative intensities of the 
lines yield reliable quantitative estimates. 

2. Fluorescent Excitation.—Atoms can also be excited to 
emit characteristic X rays by using radiation to supply the energy 
needed to extract one of the deeper electrons. The photons of 
the exciting radiation must have energies at least equal to the 
work of extraction of the atomic electron. Thus to excite by fluo- 
tescence a sheet of silver to emit K lines under a beam of mono- 
chromatic X rays, the frequency of the beam must exceed 6.2 X 
1015 Cycles per second (i.e, its wavelength must be less than 
048 X 10-8 cm.). Both figures are the quantum equivalents 
(computed from equations [12, 13]) of the extraction energy 
(25,600 ev) for the K electrons of silver. This is a striking 
example of the quantum or particle-like behaviour of X radi- 
ation, 

A beam of X rays of the required critical wavelength (produced, 

+ Say, by reflection at a definite angle from a crystal surface or by 
diffraction from a ruled grating) falls on a sheet of silver. No 
matter how much the intensity of this beam is attenuated, its 
photons will always act to eject K electrons from the silver. 
Weakening the intensity of the beam does not reduce the energy 
of the photons, it only diminishes their number. 

Fluorescent excitation is increasingly used for the production 
of characteristic X rays. This method of chemical analysis was 
first applied with great success in the discovery of hafnium (q.v.). 
Such secondary emission spectroscopy has widespread use in ana- 
lytical chemistry, since it does not destroy the sample and is ex- 
tremely sensitive. 

a Maurice de Broglie showed that there is a class of photoelectrons 
ejected by X rays of frequency v whose kinetic energy W pin satis- 
fies the equation 


Wrin = hv — hv (14) 
where hv, is the characteristic energy of extraction of some level 
of the irradiated matter. Since 1962 a method has been developed 
that uses such photoelectrons to yield extremely high resolution 
in the study of quantum-energy differences of characteristic X-ray 
lines, A double-focusing magnetic spectrometer projects electrons 
of Sharply defined energy on a fine slit. An electric field is ap- 
plied close to the source (to retard electrons ejected by the char- 
acteristic X-ray emission lines of higher energy, or to accelerate 
those of lower energy) and the applied voltage is varied until the 
Magnetic field focuses both sets of photoelectrons identically. 

hus the voltage that exactly compensates for the difference in 
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quantum energy between the two lines is determined directly. 
The method may also be used for a single line to determine the 
difference in binding energy for electrons ejected from two differ- 
ent atomic energy levels (in the same atomic species or in different 
atoms). The binding energies for L, electrons in atoms from 
oxygen (Z = 8) to vanadium (Z = 23) have been more accu- 
rately determined in this way than heretofore. The method is 
also valuable for the study of the spectral shifts in the character- 
istic X-ray lines of atoms of low atomic number resulting from 
chemical combination with other atoms. 

3. The Continuous X-Ray Spectrum.—xX-ray tubes also emit 
a smoothly spread, continuous spectrum of X rays upon which 
the lines are superposed. The X-ray energy in a section of con- 
tinuous spectrum the same width as a line is much lower than 
that of the stronger spectral lines. Nevertheless the lines are so 
narrow and the gaps between them so large that the total energy 
in the continuous spectrum far outweighs that in the lines. The 
bulk of the X-ray output of the tube is therefore in its continu- 
ous spectrum, which chiefly does the work in medical diagnosis 
and therapy. 

The continuous spectrum has a sharp upper frequency limit 
beyond which it is absent altogether and which constitutes its 
most striking feature. If the X-ray tube is excited with a steady 
DC voltage V so that all electrons (of charge e) impinging on the 
target have the same energy eV at all times then this highest 
frequency Vmax satisfies the equation 


hvas = eV (15) 


where /; is Planck’s constant. This important relationship is usu- 
ally called the Duane-Hunt law. It furnished an important early 
method of measuring the ratio h/e from which, knowing e from 
other sources, Planck's constant /; could be computed. The law 
asserts that no X-ray photon can be emitted from the X-ray tube 
with energy hv greater than that of the impinging electrons which 
excite the X rays. Such processes may be likened to sudden ar- 
rest of the cathode-ray electrons striking the nuclei of the atoms 
of the target, accompanied by complete radiative loss of their 
energy. 

The continuous spectrum from an X-ray tube is usually found 
to be partially polarized with its electric vector parallel to the 
direction of motion of the electrons impinging on the target. The 
effect is more pronounced in thin targets and in approaching the 
short-wavelength limit of the spectrum. 

At moderate electron voltages the direction of strongest emis- 
sion of the continuous X-ray spectrum is nearly at right angles 
to the direction of the impinging electrons but toward higher volt- 
ages the maximum inclines toward the forward direction of the 
impinging electrons. At 24,000 v. the maximum emission is at 
about 70? to the forward direction of the cathode rays, at 38,000 v. 
it is at 64° while at 1,000,000 v. it drops to about 25°. 

Targets of high atomic number are much more efficient emitters 
of the continuous X-ray spectrum. Plotted per unit frequency in- 
crement, the intensity in the continuous spectrum from a mas- 
sive target falls off almost linearly with frequency down to the 
Duane-Hunt limit, with some steepening there. The total X-ray 
energy output of an X-ray tube target divided by the cathode- 
ray energy input (therefore the efficiency € of X-ray production) 
has been found to be approximately «= kZV, where Z is the 
atomic number of the target material, V the voltage, and k a. con- 
stant probably about 1.1 X 10-9. (Elaborate theoretical calcula- 
tions indicate k = 1.4 X 1079. The formula clearly fails long 
before e = 100%.) Thus a tungsten target (Z = 74) bombarded 
at 100,000 v. would emit in all X-ray wavelengths about 0.8% of 
the electrical energy input. The other 99.2% of input is con- 
verted to heat energy. 

V. INTERACTIONS WITH MATTER 
1. Absorption Effects on the Radiation.—When a pencil of 


X rays passes through an absorbing screen its intensity is reduced 
as an exponential function of path length in the screen accord- 


ing to 
(16) 
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Here J, is the intensity after passage through x centimetres of 
screen, J, is the initial intensity, and 7 is called the total linear 
absorption coefficient per centimetre. This law implies that each 
increment Ax of screen thickness removes the same fraction of in- 
tensity from the beam by scattering the X rays and by their ab- 
sorption and conversion to other forms of energy. Thus 7 has 
two components 7 = c + u where c is the linear scattering co- 
efficient and p is the linear true absorption coefficient. The coef- 
ficient p varies widely for different materials. The more significant 
coefficient is u/p where p is the density (in grams per cubic centi- 
metre) of the screen material. Even more fundamental is the 
atomic absorption coefficient 44, = (u/p) (A/N) where A is the 
atomic weight of the absorbing material and N is Avogadro’s 
number. The quantity y4 is the fraction of X rays removed (per 
absorbing atom) from a beam 1 cm? in cross section. It may be 
regarded as a cross section, the equivalent stopping area of the 
atom for the X rays in question. 

When y/p or 44; for a given screen is plotted as a function of 
A, the wavelength of a monochromatic beam of X rays, very 
abrupt discontinuities are observed at well-defined values of À 
which depend on the material of the screen. Such a curve is shown 
as fig. 10 for a lead absorbing screen. The K discontinuity occurs 
at Ax or frequency vy, for which the quantum energy (photon 
energy) of the radiation is just sufficient to eject K electrons 
from lead. There are three L discontinuities at wavelength A, 
(or frequency vr) such that the radiation just has the quantum 
energy to eject electrons from the three L levels of the lead atom. 
The sudden increase in absorption as wavelength is shortened in 
crossing one of these critical values arises since a new group of 
electrons in the lead atom (say the K electrons), previously in- 
active, is now taking extra energy from the beam. 

Apart from the discontinuities, the coefficient 4/p approximately 
follows a law of the form 


(17) 


Z being the atomic number of the absorber. The coefficient C 
assumes a new value at each discontinuity. If the absorption per 
atom is considered, C is replaced by a constant A’ and the exponent 
of Z becomes 4 (since A is approximately proportional to Z). 


pat = AMZ (18) 


It has been found for the region \ < X that A’ = 2.25 X 1072 
and for the region Ak < À < Ay, A^ = 0.33 X 1072 when in both 
cases À is in centimetres. What may be slightly more reliable re- 
sults indicate (with À in cm.): À < Ax, Mat = 2.64 X 10-2Z3-94) 3. 
Ak «A € Àr, Mae = 8.52 X 107424:30)3, 

The absorption discontinuities taken together with the char- 
acteristic X rays emitted by the absorber verify the current inter- 
pretations of the absorption process and of the structure of atoms. 
As incident wavelength is diminished, for example, in the range 
Ar <A < Àr, the L series of lines is strongly emitted by the ab- 
sorber but the K series is absent. But as soon as the wavelength 
of the incident beam becomes shorter than Ay, the entire K series 
makes its appearance. All the K series lines are on the long wave- 
length side of the K edge since no energy of transition can exceed 
the work required to raise an electron from the lower of two 
levels completely out of the atom. The absorption edges furnish 
one of the best ways of determining atomic extraction energies 
or energy levels. All prominent X-ray spectral lines can be ac- 
counted for in terms of the frequency difference between two of 
these levels. Thus the Ka, line satisfies 


E= ONZ 
P 


hrga, = hvg — han (19) 


where vg and vy, are the frequencies of the K and the third L 
absorption discontinuities. Moseley diagrams for the critical ab- 
sorption frequencies (plotted between V/v, and Z) are even more 
convincing than for the emission lines. 

Detailed experimental studies with high spectral resolution have 
revealed a complicated fine structure associated with absorption 
discontinuities depending on how the atom whose absorption edge 
is studied is chemically combined with atoms of other species; 
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on the state (solid, liqui, 

of the absorbing NE : dd xu 
case of solid absorbers, on their 
crystalline structure. The abrupt 
discontinuity of the abort 
edge frequently is characterized 
by internal irregularities and the 
fine structure may extend hun. 
dreds of electron volts on the 
high-energy side beyond the re. 
gion in which the principal transi- 
tion occurs. Theories designed to 
explain these effects hold that the 
irregularities of structure reflect 
both the distribution of unoccu- 
pied quantum states available as 
final states to which the electron 
can be transferred and the proba- 
bility of its executing transitions 
to such states. 

2. Effects on Absorbing 
Atoms.—As a rough classical 
analogue to fluorescent absorp- 
tion consider the electric vector 
of the incident electromagnetic waves as acting simultaneously on 
two members of an electric dipole. Consider the positive member 
to be the nucleus and all but one of its attendant electrons, setting 
the remaining electron (the negative member) into forced vibra- 
tions of increasing amplitude until almost the entire quantum 
energy of the incident photon has been transferred to eject the 
electron from the atom as a free photoelectron. The momentum 
given the photoelectron is balanced by an equal and opposite mo- 
mentum given the heavy nuclear member of the dipole, which 
recoils like a gun when a bullet is fired. This is consistent with 
cloud-chamber experiments with polarized radiation that show 
ejected photoelectrons to be most numerous in the direction of 
the electric vector of the radiation. 

X-ray ionization of gases and effects on living tissues have been 
shown to arise from the photoelectrons ejected from atoms of gas 
or tissue. These photoelectrons may have energies ranging almost 
up to those of the cathode electrons in the X-ray tube. As the 
photoelectrons plow through a gas (or living tissue) they ionize 
many thousands of atoms in their paths (the average energy 8" 
pended in ionizing an atom of air for example being only a 
30 to 35 v.). Of profound biological significance is the MS 
the photoelectrons in inducing mutations in living cells. It i 
been shown in such X-ray studies that the probable size of a gen 
is of the order of a cube with only ten atoms along one Ur 

3. Scattering.—X rays are scattered (deflected from t ee 
original paths) by atoms, specifically by atomic electrons. In d 
modified scattering, which occurs the more frequently the hig m 
the binding energy of the scattering electrons, the radiation is m 
changed in wavelength. Such unmodified scattering accounts " 
all of the selective diffraction phenomena in crystals and or 
gratings in the formation of spectral lines. Any atom Ter il 
the incident energy without change of wavelength and in ho- 
phase relationship to the primary exciting radiation. SENS 
tons lose none of their quantum energy in the process, no nê bed. 
is done on the atom and no electrons are removed oF eile 
For some wavelengths and atomic numbers the amount of aa 
tion thus scattered approximates that predicted by Tho™ 
classical equation 
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WAVELENGTH IN ANGSTROMS 
REDRAWN FROM RICHTMYER AND KENNARD, 
“INTRODUCTION TO MODERN PHYSICS"; MC- 
GRAW-WILL BOOK CO. 


FIG. 10.—MASS ABSORPTION CO- 
EFFICIENT CURVE OF LEAD IN THE 
WAVELENGTH REGION OF THE K AND 
L DISCONTINUITIES 


20) 

p,- 14 Hose 
$ ri mic 2 at a0 
for the intensity 7^; of X rays scattered per free elec e dis 
angle $ from the incident beam of intensity Z, 7 being ^ yhe 
tance from the electron to the point of observation of 3 toa 
total scattering in all directions from equation (20) ie 

scattering coefficient per electron 

8r & 
a= 3 mi 


(n 
= 6.66 X 1075 cm? 
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corresponding to an absorption cross section, that of a circle of 
radius 4.6 X 10~18 cm. However, when the wavelength is long 
compared with the size of the atomic electron swarm, constructive 
interference arises. In the limiting case of very long wavelengths, 
it is as though the charge e (raised to the fourth power in equa- 
tion [21]) were first multiplied by the number of scattering elec- 
trons; thus 10 electrons become equivalent to 104 = 10,000 in- 
dependently scattering electrons. The m? in the denominator, 
however, reduces the ratio by the divisor 10? = 100 so that the 
net effect of 10 electrons is 100-fold that of one electron. 

Study of the intensity of unmodified X-ray scattering has shed 
much light on the spatial distribution of electrons around atomic 
nuclei in gas atoms and in crystals. As the wavelength becomes 
short, however, scattering drops very much lower than equation 
(20) predicts, and the Compton effect becomes pronounced (see 
Compton Errecr). The scattering of X rays by atomic electrons 
involves not only a so-called Compton shift but also a broadening 
of the initially sharp monochromatic line radiation. This line 
broadening indicates a Doppler broadening arising from the linear 
momenta of the atomic electrons. In this important respect, the 
process of Compton-modified scattering differs from Smekal- 
Raman X-ray scattering. 

4, Characteristic (Smekal-Raman) Scattering.—In 1959 a 
long-predicted process of modified X-ray scattering was demon- 
strated in which the initial and the final states of the scattering 
atom have well-defined but different energies, the final-state atom 
being excited above its ground state but not ionized. An initially 
sharp monochromatic X-ray line will, as a result of such scat- 
tering, shift to longer wavelengths without appreciable broadening 
of its spectral distribution. The shift to lower quantum energy 
for the scattered radiation precisely corresponds to the work ex- 
pended to raise the atom from ground state to the excited final 
state, The amount of the shift is therefore characteristic of the 
atomic species of the scatterer. In contrast to the Compton ef- 
fect, the momentum imparted by the radiation in Smekal-Raman 
scattering is given to the atom as a whole (because no electron is 
set free). As in the case of unmodified scattering, the mass of 
the atom is so: much greater than that of the electron that its 
recoil contributes no perceptible loss of photon energy. The 
process is completely analogous to Raman scattering of optical 
lines, save that in the case of light the discrete states of the scat- 
tering agent are usually molecular vibrational or rotational quan- 
tized states. The effect has been studied and the shifts measured 
for lithium, beryllium, boron, carbon, and fluorine (in lithium 
fluoride), (See also RAMAN EFFECT.) 

5. Uncertainty Principle—From evidence that both radia- 

tion and matter act like particles, and that they have the char- 
acteristics of waves, there flows a consequence of the deepest 
significance. This principle is that there is a definite and funda- 
mental limit to the precision with which the future behaviour of 
any object or system may be predicted on the basis of observa- 
tions made with any form of radiation or matter. This uncertainty 
Principle asserts that no physical experiment of any known type 
can be devised that will simultaneously measure the momentum 
by and the position gy of a system to arbitrarily high degrees of 
Precision, 
-A sufficient relaxation of precision in either momentum or posi- 
tion will permit any desired degree of precision in the other but 
the product of their uncertainties cannot be less than Planck’s 
constant. The role X-ray research played in bringing to light the 
Uncertainty principle is perhaps its most significant achievement. 
(See UNCERTAINTY PRINCIPLE.) X.) 


VI. MODERN APPLICATIONS 


The extraordinary practical value of Röntgen’s discovery has 
een nowhere more evident than in medicine; for a fuller dis- 
Cussion see RADIOLOGY. 

The U.S. government in 1921 began to X-ray ordnance at the 

atertown (Mass.) arsenal. This success with radiographic in- 
Spection led to the routine nondestructive testing of welded pres- 
Sure vessels, castings, and fabricated units of all sizes by some 
foundries and machine works. An X-ray research laboratory for 
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industrial problems was established at the Massachusetts Insti- 
tute of Technology in 1924. 
4 In the 1960s the branches of X-ray science comprised a grow- 
ing number of categories; all but X-ray therapy (the treatment of 
cancer [g.v.] and other neoplasms) have industrial applications 
and are summarized below. 

1. Emission Spectrometry.— Fluorescent characteristic X rays 
generated in a specimen by primary X rays are analyzed by a 
crystal spectrometer. The wavelengths that identify each chemi- 
cal element are determined by the Bragg law, presented as equation 
(1). Registration is by photographic film or by Geiger, propor- 
tional, or scintillation counters (see NUCLEAR INSTRUMENTS). As 
in the case of optical spectroscopy qualitative analysis is made 
of all the chemical elements in a specimen (gas, liquid, or solid) 
down to boron (1960s), and extended to quantitative analysis 
by the evaluation and calibration of line intensities. Modern 
developments include: automatic, programmed apparatus with dis- 
crimination and pulse-height analysis electronically extended to 
multiple analyses on one sample containing up to 24 chemical ele- 
ments; sensitivity increased to trace analysis (1 part per million 
or less) of special value in the petroleum field, and in studying 
biological specimens; successful simplification with filters to non- 
dispersive (no crystal) spectrometry; on-stream control of indus- 
trial processes such as the continuous monitoring of magnesium 
content in cement, and fractionation in flotation of ores and min- 
erals; miniaturized apparatus for manned spacecraft landing on 
the moon; greatly improved theories and methods for dealing with 
complex matrix effects on spectrum-line intensities, permitting 
quantitative corrections; remarkable designs of high-vacuum spec- 
trometers for easily absorbed radiation of extremely long wave- 
length (about 45-67 À) as obtained from such elements as carbon 
and boron. 

2. Electron Microprobe.—An electron beam collimated by 
magnetic lenses (as in an electron microscope) generates primary 
characteristic X rays from areas of one square micron that can be 
analyzed by a sensitive spectrometer. Qualitative and quantitative 
elementary analyses are made on these small areas of specimens 
or on single grains of alloys, minerals, and so on. Several com- 
mercial instruments costing up to $100,000 were on the market 
(1966) and were in greatly increasing demand from a wide range 
of industries. Scanning of a specimen with one crystal setting 
for the reflected beam shows the distribution of each element in 
the specimen surface as a magnified image, and is of special value 
in biology and medicine as a powerful micromethod. The method 
has been used with gratifying success in detecting reasons for 
failure in electronic components for guidance systems, contact 
points, semiconductors, and so on. 

3. Absorption Edge Spectrometry.—Crystal spectrometer 
analysis is made of characteristic absorption wavelengths of ele- 
ments in a screen through which the general or continuous 
("white") radiation from an X-ray tube is passed. Qualitative 
and quantitative analysis is performed as in emission spectrometry 
from one K edge, three L edges, and five M. edges. This method 
long was considered relatively insensitive, and independent. of the 
valence state of the elements. Now available, however, is greatly 
sensitized automatic apparatus to measure edge heights free from 
the interferences and matrix effects of emission spectrometry ; 
it is highly successful for rapid analyses of U, Th, Zr, Nb, Mo, 
Hf, and W, especially in presence of a variety of matrix elements. 

With a high-resolution spectrometer, the single K edge ordi- 
narily observed with a characteristic wavelength for each element 
is found to have a fine structure that is dependent on the valence 
of the absorbing element. Spectacular success has been achieved 
with this effect in determining the valence state of elements in 
catalysts, not feasible previously; for example, sodium perman- 
ganate (NaMnO,) on a substrate of silica has the unchanged 
state of Mn? *, but Mn** on charcoal. 

4. Scattering.—An ordinary fluorescence spectrometer is used 
on a gas, liquid, solution, colloidal suspension, or solid. In addi- 
tion to the characteristic fluorescent emission lines for each ele- 
ment there also appear coherent scattered rays and incoherent 
(Compton) rays shifted to a larger angle (and longer wavelength). 
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The ratios of intensities of the coherent to the incoherent scat- 
tering permit analyses of elements of high atomic number in a 
matrix of low atomic number. The ratios provide a powerful 
method for carbon and hydrogen analysis in organic compounds 
(not feasible with characteristic spectra) by calibration with 
known hydrocarbons and corrections for other elements. The 
method is more rapid, simpler, and equally dependable compared 
with microcombustions, 

In low-angle (Guinier) scattering a monochromatic X-ray beam 
falling on certain fine-grained or colloidal samples is scattered at 
very small angles (to be distinguished from diffraction from planes 
in crystals with large interplanar spacings). Colloids or hetero- 
geneous systems of clumps, holes, voids, pores with discontinuities 
from 10 to 10,000 A produce this scattering from which is mea- 
sured the so-called radius of gyration related to particle or void 
size, Once of purely academic interest, the technique is widely 
used in the study of proteins, viruses, catalysts, carbon blacks, 
hardening and precipitation in alloys, lattice deformation, and in 
the 1960s was the best method for studying voids in fibres and 
vitreous silicates. 

5. Absorptiometry.—The attenuation of a polychromatic or 
monochromatic X-ray beam passing through matter is a measure 
of the sample’s composition. With proper calibration, chemical 
analyses are possible for gases, liquids (including solutions), or 
solids; also accurately measurable are densities, porosities, as well 
as coating, plating, and insulation thicknesses. Automatic double- 
beam photometers with chopper, and multiplier phototubes with 
vastly improved phosphors and intensification are available, often 
linked with servomechanisms. The technique is used in auto- 
matic gauging on-stream in metal rolling mills, in automatic 
densitometry of static and fluid beds in chemical engineering, 
and in determining the porosity of cokes. It is also applied to 
living patients in measurements of bone densities, iodine in the 
thyroid gland, and so on, often using two wavelengths, one on 
each side of a characteristic absorption edge. 

6. Radiography.—This oldest and best-known use of X rays 
involves registration on film of the differential absorption of a 
beam passing through a specimen of varying composition or den- 
sity. Aside from medical diagnosis there are almost endless ap- 
plications in industry (e.g., testing of the internal soundness of 
castings and forgings, correct fabrication of materials, detecting 
reasons for failure of machine parts. Modern developments in- 
clude a major increase in nondestructive testing in art museums, 
especially of paintings for authenticity, repair, and hidden images 
(see NoNDESTRUCTIVE TESTING). 

In flash radiography and cineradiography with intense X-ray 

beams instantaneous and moving picture sequences are made of 
rapidly moving or changing objects, Events are recorded radio- 
graphically over periods as short as 1 nanosecond (1079 seconds). 
Such intense beams are generated by field-emission tubes (which 
contain sharp-pointed, cold cathodes) at currents of hundreds of 
amperes in pulses, and at intensities in the millions of roentgen 
units. The method is used in ballistics for studying armour- 
piercing shells, explosions, and so on. It has also revealed remark- 
able displacement of the internal organs of small animals under 
extremely high acceleration (significant for human astronauts). 
: 7. Fluoroscopy.—This is similar to radiography except that the 
image is registered on a fluorescent screen. Since the fluoroscopic 
image is instantaneous it permits observations of internal motions 
and other changes. Once handicapped by weak intensities and ex- 
posure danger to operators and medical patients, the technique 
has been revolutionized by electronic intensifiers used with very 
weak primary rays free from exposure danger. The intensifers 
also are used with radioisotope X-ray sources (hitherto far too 
weak) for mobility in the field. 

Tomoscopy is a special technique originally developed for med- 
ical diagnosis, in which the X-ray source and intensifier (on each 
side of an object whose image is projected on a fluorescent screen) 

are moved synchronously, parallel, and in opposite directions. 
This produces the image of a single plane in the interior of the 
object, and can yield a series of planar images (serioscopy) 
through the object by readjustment. Serioscopy was made pos- 
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sible through the use of efficient intensifiers and can localize 
feature obscured by the superposition of details of the entire ‘hin 
ness in usual fluoroscopic images. a 
8. Contact Microradiography.—A beam of monochromati 
c 
or very soft (low-voltage) X rays passes through a thin speci 
in contact with a photographic emulsion, and the resulting i 
is enlarged (usually 100X). The method was once subject to i 
limitation of film graininess in enlargements; however, new fine. 
grained emulsions permit higher magnifications up to 800K, 
Grainless media such as polymer sheets may be cross-linked by 
radiation exposure to change solubility and form a relief image 
that can be examined by electron microscope. Single-cell images 
and minute details of cellular structure registered by means of 
very soft X rays may be studied this way. 

9. Microfluoroscopy.—The absorption image on a fluorescent 
screen is microscopically examined and photographed. This pro- 
vides all the information of microradiography with the advantage 
of revealing changes in specimens (with time or treatment) at 
higher magnifications than with film. This is feasible because of 
the much smaller grain size of phosphors than that of silver halides 
in the photographic film. 

10. Projection Microscopy.—X rays from a point source (in- 
stead of focal spot of finite size) generated by electrons collimated 
by magnetic lenses to extremely small cross-section may be passed 
through the specimen. Sharp images are registered on film at 
various distances from the specimen to yield enlargement without 
penumbra or the limitation of graininess, since the enlarged image 
is formed and photographed directly. Dramatic micrographs of 
metallurgical samples, textiles, highly dispersed materials, and 
freeze-dried biological specimens have been produced in this way, 

11. Radiation Chemistry, Physics, and Biology. —All types 
of material may be irradiated with intense X rays to induce chem- 
ical change. Radiation-induced chemical reactions produce inter- 
mediate excited species (ions, free radicals) at different doses. 
Thus such reactions serve as sensitive dosimeters, reveal potential 
synthetic processes, and account for many biochemical effects 
The technique has led to new methods in manufacturing ethyl 
bromide; phenol from benzene and water; cross-linking polymers 
for insulation; removal of mercaptans from petroleum; rubber 
vulcanization; synthesis of many organic compounds starting 
with CO,; producing NF, oxidizer for rocket fuels. The method 
permitted the discovery of the hydrated electron as an essen 
intermediate in radiolysis of aqueous systems. S 

Irradiation is an essential method of solid state physics, in th 
development of transistors, rectifiers, diodes, infrared detectors, 
solar batteries, and in the conditioning and cleavage of many ays 
tals used in sensitive instruments. dv 

The purpose of radiation biology is to discover effects of att 
tion exposure on living organisms, and includes research oN 
effects of radioactive fallout. A practical application is food gi 
ervation without refrigeration—a major military need. Lie: od 
bacon and other foods have been approved as safe by the US. 
and Drug Administration. " 

Techniques of irradiation are used to produce and study m! 
tions. Experiments have been designed to search for fe 
mutations, especially in crop plants and flowers. The e M 
tensive research has been directed to the study of cancer i à 
to discover the nature of DNA (deoxyribonucleic acid) in t 
of variations in amino acid sequences (see NUCLEIC AcIDS). 


7 i5 
In the 1960s chemicals were being studied as protective Ta 
against X rays in chemical and biological systems. It bes or 


to find efficient preferential absorbers of radiation CM" Sjn 
chemicals that can destroy free radicals or other inte 
(induced by ionizing rays) that are responsible for deleteri! steine, 
fects, Among thousands of compounds being tested were C 
cysteamine, and AET (aminoethyl isothiouronium brum. rom 
bromide), but their toxicity was a problem. Actual shiel pi 
radiation (with lead, concrete) remained the surest ee j 
Highly characteristic diffraction of X rays by ciae sine 
tered as Laue patterns on film. Crystalline and molecular of the 
tures of complex compounds are derived by interpretati jmi 
patterns. Such analysis of penicillin led to its synthesis; 


X-RAY TREATMENT—XYLOPHONE 


analysis of aspirin was used to account for its antipyretic and 
analgesic effects. 

Other techniques employing X radiation include powder diffrac- 
tion analysis in which samples in the form of powders and ag- 
gregates are studied to yield crystal lattice parameters, atomic 
weights, and densities. In texture analysis X rays are used to 
determine the degree to which a powdered or aggregate sample 
is crystalline or amorphous, to measure grain sizes, and to evaluate 
preferred orientation and strains introduced by stretching, rolling, 
bending, compressing, and so on, A special kind of textural anal- 
ysis (called X-ray topography) is made with the specimen and 
film traversing back and forth together in an X-ray beam. Since 
strained and imperfect crystal areas diffract most strongly, dis- 
locations can be detected and identified topographically (see 
CrysTALs, DISLOCATION OF). 

See also references under “X Rays” in the Index. (G. L. Cx.) 

Brstiocrapny.—Sir W. L. Bragg, Review of Recent Advances in 
X-Ray Analysis (1950) ; M. E. J. Young, Radiological Physics (1957) ; 
W. M. Mueller et al. (eds.), Advances in X-ray Analysis, Proceedings 
of the Conference on Applications of X-Ray Analysis, 8 vol. (1957-65) ; 
G. L. Clark, Applied X-Rays, 4th ed. (1955), (ed.), Encyclopedia of 
X-Rays and Gamma Rays (1963) ; A. Guinier and D. L. Dexter, X-Ray 
Studies of Materials (1963) ; J. Selman, The Fundamentals of X-Ray 
and Radium Physics, 3rd ed. (1965). 

X-RAY TREATMENT: see Raptotocy. 

XYLENE (XvLoL), the name given to certain hydrocarbons, 
the dimethylbenzenes, which occur in the light oil fraction of the 
coal-tar distillate. Three isomeric forms exist, sharing the for- 
mula C,H,(CHa)s. Xylenes are also obtained during the aroma- 
tization of high-boiling-point petroleum fractions for conversion 
to motor fuel with the aid of catalysts such as chromium oxide or 
molybdenum oxide retained on aluminum and magnesium oxides. 
Xylene-rich fractions are used as charging stock for aviation fuel 
because of their high octane rating. Commercial xylene is a mix- 
ture of the three isomers, comprising 50% to 60% by volume of 
metaxylene, the remainder being made up by orthoxylene and 
paraxylene in about equal proportions. The mixture is a colour- 
less, mobile, flammable liquid, with a density of 0.86, insoluble in 
water but miscible with many organic liquids. It dissolves many 
organic substances and is used in making lacquers and rubber ce- 
ments, The three xylenes cannot be separated by fractional dis- 
tillation because of the closeness of their boiling points (137° to 
144? C.). The mixture may be separated by shaking with sulfuric 
acid, whereupon the ortho and meta compounds are sulfonated, the 
para compound remaining unattacked, The ortho and meta acids 
may then be separated by fractional crystallization of their salts, 
after which desulfonation is usually accomplished by treatment 
with superheated steam.  Metaxylene is successively nitrated and 
reduced to. m-xylidine (4-amino-1,3-xylene). From paraxylene a 
similar base, p-xylidine (2-amino-1,4-xylene), is prepared. Both 
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xylidines are employed in dyemaking. Metaxylene is also used in 
making artificial or xylene musk which is trinitro-tertiary-butyl- 
m-xylene. The three xylenes are oxidized by nitric acid to the cor- 
responding toluic acids. Further oxidation leads to ortho, meta 
(iso) and para (tere) phthalic acids. The wide acclaim and com- 
mercial success of polyester fibres (Dacron or Terylene) and film 
and magnetic tape (Mylar) based on terephthalic acid gave the 
xylenes a new importance as chemical raw materials. 
(P. G. Sr.) 

XYLOPHONE, a musical instrument of the percussion fam- 
ily, consisting of a series of tuned wooden plates graded in size and 
struck with padded hammers or mallets held in the player's hands. 
The instrument originated in Indonesia, and in the more primi- 
tive forms the plates were sometimes made from sections of bam- 
boo. In these forms the plates were placed over a resonating 
chamber, such as a pit in the ground, or, alternatively, they were 
placed across the legs of a seated player. The oldest forms of the 
xylophone are those in the Malayan Peninsula and in Madagascar. 
The instrument was found in Java between the 8th and 14th cen- 
turies and later was widely played in Africa. It became known 
toward the end of the 18th century in China, introduced there 
from Burma. 

The xylophone was not known before the 16th century in Europe 
and may be seen in the series of woodcuts, Dance of Death (1538), 
by Hans Holbein the younger. Later it was introduced in Flanders, 
Poland, and southern Russia, At the beginning of the 19th century 
it became known in Europe as a solo instrument. A Polish vir- 
tuoso on the xylophone, Michal Jozef Guzikov (1806-37), toured 
Europe playing pieces of his own and arrangements of well-known 
works, among them Paganini's La Campanella. Later the instru- 
ment was used in cafe orchestras, and in 1874 Saint-Saéns, in his 
Danse macabre, introduced it into the symphony orchestra. In 
the 20th century it has been effectively used in orchestral works 
by Mahler, Debussy, Stravinsky, and others; it also has enjoyed a 
vogue in popular music, where emphasis is placed on its agile char- 
acter. It is at the same time widely used in the indigenous music 
of the Far East, where it plays a prominent part in the gamelan 

.V.). 

Eos improvement in the tone of the xylophone, introduced by 
H. E. Winterhoff in 1927, resulted from a hollow groove cut along 
the underside of each plate. A resonator was also attached to 
each of the plates. The 20th-century instrument has a compass 
of four octaves from middle C upward. A similar instrument, the 
marimba (q.v.), is pitched an octave lower, with a range of three 
Octaves, Associated instruments are the glockenspiel (g.v.), with 
metal plates producing a bell-like tone, and the vibraphone, a 
larger instrument with metal plates and resonators, which has be- 
come one of the most characteristic percussion instruments of the 
mid-20th century, used principally by Pierre Boulez. 
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The 25th letter of the modern alphabet dates only 

from Roman days in its present position. The Latin 

alphabet as adapted from the Chalcidic and Etruscan 

ended with X. The two final letters Y and Z were 

introduced after the conquest of Greece for use in 
Greek words transliterated and borrowed. Y was the form taken 
by the letter wpsilon in the Ionic alphabet, which by the time of 
the Roman conquest had become generally used in Greece. 

The letter in the Western alphabet was in the form V , in 
which form it had passed into Latin with the vocalic value of u 
and the consonantal value of modern English w. In the common 
post-classical Greek based upon Attic, the letter Y had the value 
of French w or German i. This sound was unknown in the Latin 
language and, if pronounced in borrowed Greek words, passed 
quickly into that of 7. 

In Old English and Middle English the letter was frequently 
used in place of i (e.g., in words such as cyng). In modern English 
its value is identical with that of i both long and short, its most 
frequent use being perhaps as final in the adverbial termination 
(e.g., “widely,” strongly"). When initial it represents a palatal 
semivowel; e.g., in yacht," “yoke,” “young.” 

See also ALPHABET. (B. F. C. A; J. W. P.) 

YABLONOVY RANGE (Yastonovyy KHREBET), a moun- 
tain group in the U.S.S.R., lying chiefly in Chita Oblast’ and to a 
lesser extent in the Buryat Autonomous Soviet Socialist Republic. 
Oriented NE to SW, it is about 500 mi. (800 km.) long and forms 
the major range of the Trans-Baykal Mountains. Its highest 
point, Mt. Kontalakski Golets, reaches 5,512 ft. (1,680 m.). The 
range shares the very complex geological history of the Trans- 
Baykal. It was principally formed in the Caledonian orogenic 
period, but has been uplifted, fractured, and warped in later fold- 
ing periods. The southeastern face, overlooking the Nercha Val- 

ley, is steep but the fall on the northwest to the Vitim is gradual. 
The range forms the watershed between the Arctic and Pacific 
oceans, between rivers flowing into Lake Baikal (Ozero Baykal) or 
the Lena, and rivers flowing into the Amur. The mountains are 
forested with conifers, chiefly larch and spruce, with some pine. 
Higher up the trees are stunted and the highest summits are bare. 
The range is crossed by the Trans-Siberian Railway at Yablonovo, 
making use of a low pass between the Khilok Valley on the west 
and the Ingoda Valley on the east. (R. A. F.) 

YACHT, a sail- or power-driven vessel, usually light and com- 
paratively small, used for racing purposes or for pleasure exclu- 
sively. Boats propelled by paddles, oars,.or outboard motors are 
not considered yachts (for sailing yachts, see Yacutinc). After 
the decade 1840-50, when steam began to replace sail in com- 
mercial vessels, this type of power, and later the internal-combus- 
tion engine, was increasingly used in pleasure vessels. Large 
power yachts were developed to a high degree, and long-distance 
cruising became a favourite pastime of the rich. The earliest 
power yachts were paddle-wheel boats; these then gave way to 
the completely submerged screw or propeller type of propulsion. 
As in the case of naval and merchant vessels, auxiliaries carrying 
both sail and power were the yacht fashion for many years. By 
the second half of the 20th century many yachts were still 
auxiliaries, but the majority were exclusively power yachts using 
gasoline or diesel engines. 

During the last decade of the 19th century there was a boom in 
the construction of large steam yachts. Conspicuous among these 
was the “Mayflower” (1897) of 2,690 tons, triple-expansion en- 
gines, twin screws, compartmented iron hull, and manned by a 
crew of more than 150. The “Mayflower,” purchased by the 
United States Navy in 1898, was the official yacht of the president 
of the United States until 1929 and saw active service during 
World War II. 

As larger and more reliable internal-combustion engines were 

produced, many large yachts began using them for power. The 
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development of the diesel engine, using heavy oil for’ 
vanced during World War I, and in the decade that foll 
power-yacht building flourished, reaching its climax} 
(1930), 3,097 tons. During that period the largest auxi 
built was the four-masted steel barque-rigged “Sea Clou 
2,323 tons. D: 
The building of large power yachts in the U.S. ded 


craft. After World War II, many small naval vessels 
private owners for conversion to yachts. By mi 2 
yachting had become a widespread popular sport ei 
sands of yachtsmen personally manning and maintai 
small pleasure craft, In the 1950s and 1960s the num! 
and yachtsmen increased steadily, not only in the tra 
along the seacoasts and the shores of the Great Lakes | 
inland waterways and lakes. ( 

YACHTING is considered here as the sport of 1 
cruising in sailing craft. For descriptions of various cra 
information on sailing see BoATING: Sailing. (For p 
see BoaTING: Power Boating; MoToRBOAT.) 

The yacht is traced to Holland in the 16th and 17th 
The jacht, short for jachtschif,, a fast, light, sloop-rigged 
vessel (also fast pirate ship, from hunting ship: jacht, ia 
or chase), was developed there on the many canals, 
estuaries. A boat of the type the “Mary” was presi 
Dutch to Charles II of England in 1660. Yachtin, 
however, dates from the early 19th century. Its b 
traced below. 
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Although sailing for pleasure was a popular di: 
American Colonies at an early time, the first boat km 
built exclusively for that purpose was the “Fancy,” own 
Lewis Morris of New York (1717). The second was 
sloop “Jefferson,” built in 1801 for Capt. George Crow 
a wealthy shipmaster, of Salem, Mass., who, in 1815, 
sioned the schooner “Cleopatra’s Barge” from Retire Bi 
sailed her to the Mediterranean where he cruised exten 
first large U.S. yacht, “Cleopatra’s Barge,” was 83 ft. 
water line and 23-ft. beam, and was furnished with 

Living in Hoboken, N.J., on the banks of the Hut 
across from New York City, was the Stevens family, à 
Stevens Institute of Technology was named. John 
and his brother Edwin A. were the first prominent ya 
the New York area. In 1809 they built the 20-ft. sailboa! 
in 1816 the 56-ft. “Trouble,” and in 1820 the catamaran 
Trouble.” This is believed to be the first catamaran 
US. In 1832 they built the 65-ft. schooner “Wave, 1l 
91-ft. waterline schooner “Onkahie,” and in 1844 the 49 
line schooner *Gimcrack." The latter had the distinc 
the yacht aboard which was organized the New York Y: 
(NYYC), on June 30, 1844. A brother, Robert L 
1846 designed the 88-ft. waterline sloop “Maria,” whic 
rated certain features to be found in modern yachts, 
‘hollow boom and crosscut sails. By this time there were 
of yachts racing on New York Harbor, and the are 
Als show that there were eight yachts enrolled in ' 

844, 

The yachts of that date tended to follow the models 
been developed for commercial purposes and most of 
schooner-rigged, following the lead of the fast and wea 
York pilot schooners, although the “Maria” rese 
closely the Hudson River sloops that carried cargo o 
River between New York City and Albany. 

Beginnings of Organized Yachting.—Although 
bocker Boat Club of New York was founded in 1811; 
banded the following year, and organized yachting can 
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as dating from the founding of the NYYC in 1844. Some of 
the country’s more important early yacht clubs and their dates 
of organization follow: Southern Yacht Club, New Orleans, La. 
(1849) ; Detroit Yacht Club (1865); Boston Yacht Club (1866); 
San Francisco Yacht Club (1869); Eastern Yacht Club, Marble- 
head, Mass. (1870); Seawanhaka-Corinthian Yacht Club, Oyster 
Bay, N.Y. (1871); Chicago Yacht Club (1875); and Larchmont 
Yacht Club (1880). Active yacht clubs in the United States in 
the 1960s totaled approximately 800, many of which were located 
on freshwater. The number was increasing yearly, in part as a re- 
sult of the federal government's program of building artificial lakes 
for irrigation and power purposes. The greatest concentration, 
however, was still in the New York area, where about 250 clubs 
were located. $ 

The Yacht *"America."— Probably the greatest single stimu- 
lant to the early development of American yachting was the vic- 
tory of the schooner “America” in a 53-mi. race around the Isle 
of Wight against a large fleet of British yachts in 1851 (see 
America's Cup, below). Designed and built by George Steers of 
New Vork, the 100-ft., 170-ton schooner followed in general char- 
acteristics the pilot schooners for which Steers was famous. She 
was financed by a syndicate consisting of John C. Stevens, Edwin 
A, Stevens, George L. Schuyler, Col. James A. Hamilton, Hamilton 
Wilkes, and J. K. B. Finlay. Her cost was $30,000. The *Amer- 
ica" crossed the Atlantic on her own bottom, setting sail on June 
21, 1851, from. New York and arriving at Le Havre, France, a 
month later. In the Royal Yacht Squadron race around the Isle 
of Wight she was captained by “Dick” Brown, a famous Sandy 
Hook pilot. After being owned by a succession of yachtsmen, she 
ended her active career in 1901 in a NYYC regatta, 50 years after 
her famous victory. After many vicissitudes she was restored by 
a group of patriotic citizens and presented to the U.S. Naval 
Academy at Annapolis, Md., where she ended her days. She was 
finally broken up in 1946. 

The America’s Cup.—This 100-guinea cup was offered in 1851 
by the Royal Yacht Squadron for the race around the Isle of 
Wight, and was won by the “America.” In 1857 the syndicate 
that had built America" gave the cup (thereafter known as the 
“America’s” Cup) to the NYYC as a perpetual challenge trophy 
to be raced for by yachts of foreign countries. The first challenge 
for the Cup was made in 1870 with “Magic” (U.S.) successfully 
defending against "Cambria" (U.K.). The record of America’s 
Cup races is given in Table I. 

The original deed of gift imposed disadvantages on challeng- 
ing yachts, but a mutual consent clause ironed out several difficul- 
ties and subsequent modifications of the original deed during the 
lifetime of the donors further improved the challengers’ chances. 
Finally, on Dec. 18, 1956, at the request of the NYYC, the New 
York State Supreme Court elim- 
inated a clause requiring the chal- 
lenger to sail on her own bottom 
to the scene of the contest. At 
the same time the permissible 
waterline length for single- 
masted vessels was reduced from. 
65 to 44 ft., that is, the Interna- 
tional 12-m. class, which are ap- 
Proximately 4 the length and 4 
the displacement of J-Class 
Yachts previously used, These 
changes permitted a challenger to 
tune up in her home waters and 
shipped for final prerace trials, 

challenge from the Royal 
acht Squadron was accepted for 
à series of races in 1958, and the 
US. 124m. yacht “Columbia” 
Successfully, defended the trophy 
against the British challenger 
Sceptre.” In 1962 the U.S, de- 
fender “Weatherly” defeated the 
Gretel” in Australia’s first chal- 
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TABLE I.—America’s Cup Races 


Year Winning Yacht Owner Challenger Owner 
1851 |''America" (U.S.) J. C. Stevens = i 
1870 |Magic" (U.S.) F. Osgood “Cambria” (U.K.) . Ashbury 
1871 |Columbia,” F. Osgood “Livonia” (U.K.) . Ashbury 
appbo (U.S.)| W. P. Douglas 
1876 |'"Madeleine"' (U.S.) | J. Dickerson “Countess ef Duf- | C. Gifford 
- ferin’? (Can.) 
1881 |""Mischief'' (U.S.) J. Busk "Atalanta" (Can.) | A. Cuthbert 
1885 |“Puritan” (U.S.) J. Forbes “Genesta” (U.K.) Sir R. Sutton 
Gen, C. J, Paine |“Galatea” (U.K.) Lieut. W. Henn 
Gen. C. J. Paine |“Thistle” (U.K.) L Bell 
C. Iselin and “Valkyrie II" ord Dunraven 
syndicate (U.K.) 
1895 |"Defender" (U.S.) | C. Iselin and “Valkyrie III" Lord Dunraven 
7 syndicate (U.K.) 
1899 |*'Columbia" (U.S.) | C. As and “Shamrock”’ (U.K.) | Sir T. Lipton 
syndicate 
1901 |"'Columbia" (U.S.) | J. P. Morgan I I Sir T. Lipton 
1903 |“Reliance” (U.S.) C. Iselin and “Shamrock IT” Sir T. Lipton 
syndicate K, 
1920 |"Resolute” (U.S.) C. Vanderbilt — |"Shamrock IV” Sir T. Lipton 
3 and syndicate |. (U.K. 
1930 |"Enterprise" (U.S.) | H. Vanderbilt |Shamrock V” Sir T. Lipton 
E and syndicate | ^ (U.K.) 
1934 |"Rainbow" (U,S.) | H. Vanderbilt — |'"Endeavour"" T. Sopwith 
and syndicate | ` (U.K.) 
1937 |Ranger” (U.S.) H. Vanderbilt pongeavoRE n" T. Sopwith 
(U.K, 
1958 |*'Columbia"* (U.S.) | H. Sears and ""Sceptre"* (U.K.) | H. Goodson and 
syndicate syndicate 
1962 |'"Weatherly'^* H, Mercer and |'"Gretel"* (Austr.) | Sir F, Packer 
5.) syndicate and syndicate 
1964 |''Constellation'"* NYYC synd. ""Sovereign'^* J. A. Boyden 
(U.S.) zil (U.K.) 


*12-metre yachts, 


lenge for the Cup. Two years later the defender “Constellation” 
defeated the British challenger “Sovereign.” 

The America’s Cup races enjoy the greatest public fame of all 
international yachting contests. As sporting events, however, they 
frequently proved less successful, becoming battles of wits and 
complicated legislation as much as sailing, and a source of dis- 
cords that at times were inflated into minor international incidents, 
Among such were: the defending club’s early refusal to permit the 
challenging yacht to race against only one defender; Lord Dun- 
raven's allegations in 1895 that his “Valkyrie III" has been fouled 
by the U.S. yacht “Defender” and that the spectator fleet's crowd- 
ing had endangered him; and in 1934 the club’s contention that a 
protest could not be entertained because T. O. M. Sopwith’s “En- 
deavour” had not “promptly” shown a protest flag. In the late 
1890s ruffled feelings were smoothed by the genial tea magnate 
Sir Thomas Lipton, who was thereafter so much in the public eye 
with his “Shamrocks” and five challenges between 1899 and 1930 
that the famous cup was often thought of erroneously as the Lip- 
ton Cup. In 1937 Harold S. Vanderbilt’s “Ranger” proved to be 
the fastest J-boat ever built and won four consecutive races from 
Sopwith’s “Endeavour II” without untoward incident. 

The contests exerted great influence in the matter of design. 
Initially, they brought together two opposed ideas: the beamy, 
shallow-draft, centreboard American type and the deep-keeled, 
plank-on-edge vessel of the British tradition, In 1885 the oppos- 
ing types were well exemplified in the “Puritan” and the 
*Genesta"; but the four matches of the next decade witnessed a 
gradual merging of the two conceptions, until in 1895 the British 
challenger was actually the beamier of the two boats. Subse- 
quently the enormous sums spent on cup yachts raised the science 
and art of design to a level of exceptional refinement. 

Many causes can be found for the unvarying failure of the 
challengers. So long as defenders were lightly built, the challen- 
gers were handicapped by the requirement of having to sail the 
ocean, and the rugged construction the voyage necessitated. But 
after 1920 rules governing the construction of the yachts ensured 
that challenger and defender alike should be of reasonable strength, 
and the most persistent cause of the challenger’s failure was 
probably inferior organization and handling. The defenders, 
tuned to a high pitch while racing against one or several defense 
candidates, created in the course of the years a new standard of 
syndicated ownership and organization, and of racing seamanship, 
Of the former, the administrative thoroughness of the three de- 
fenses conducted by Harold S. Vanderbilt as well as the superb 
skill and coordination of “Constellation’s’” helmsmen and crew 
are examples. Of the latter, an example is the contest of 1893 
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when the “Vigilant” sent men aloft to shake a reef out of her 
mainsail in a strong wind without allowing the sail to stop drawing. 
Development of Design.—Hefore 1870 yachts were usually 
by local builders by rule of thumb, each builder hav- 
favourite type. Usually the hulls were "modeled"; ie, a 
was whittled out by the builder prior to setting up the 
for the full-sized boat, The type most in favour along the 
Atlantic seaboard was a broad-of-beam, shoal-draft, centre- 
ft with great initial stability, carrying a large spread of 
with a relatively small amount of ballast. Boats of 
were usually fast in smooth water but were not particu- 
. The centreboard was housed in a “trunk” 
on the centre line of the yacht and was lowered through a 
in the keel in order to give the boat sufficient lateral plane to 
to windward, Even quite large yachts were built on this 
The sloop “Maria,” 94 ft, overall, 26-ft. 6-in. beam, had 
of only 5 ft. 2 in, with her centreboard up. 
this time the so-called fish, or "cod's head and mackerel 
tail," form was in favour. That is, hulls were given a full bow and 
a long easy "streamline" run, a type which had been in general 
use for naval and commercial vessels for centuries, It is generally 
believed that Steers introduced the fine entry in the form of the 


eS ELEESEGES EER 
E 


1870 that A. Cary Smith laid down the lines of the cutter “Vindex” 
on paper—the first American yacht to be designed from a drawing 
rather than a model. 

A disaster in 1876 to the yacht "Mohawk" caused the advocates 
of beamy, shoal-draft centreboarders to take stock of type. This 
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et cor ott eee RABIGA'S CUP RACING YACHT DESIGN (FROM LEFT): "AMERICA, ™ ORIGINAL WINNER OF 
i j DEFENDEN; “RANGER,” TYPICAL J-CLASS DEFENDER; “COLUMBIA.” TYPICAL 1E- 


designer, and the Burgess hull soon became the 
standard. He subsequently designed two more 
ica's Cup defenders, “Mayflower” and “Volunteer.” 
In 1891 Nathanael G. Herreshoff, of Bristol; RI, ' 
a yacht that was destined to again revolutionize yacht deip ] 
yacht was “Gloriana,” in which "Mr. Nat" boldly cut 
yacht's forefoot so that her profile showed an easy m 
the stem head to the bottom of the keel 

When the next challenge for the America’s Cup (1895) 
ceived from the Royal Yacht Squadron, Herreshoff d 
successful defender, the sloop “Vigilant.” While a lu " 
also carried a centreboard which worked through a slot ís de] 
keel. After the “Vigilant,” Herreshoff designed the son 
defenders up to and including the 1920 contest, when " 
successfully defended, and Herreshoff was recognized as the 
most yacht designer in America. 

By 1930 when Sir Thomas Lipton made his last challenge 
"Shamrock V," Herreshoff had retired and “Enterprise,” 
fender of that year, was designed by Edward Burgess’ son W. f 
ling Burgess. 

The "Rainbow," defender in the 1934 race, was ale 
his drafting board, and in 1937 he collaborated with the ! 
signer Olin Stephens in the design of "Ranger." During t 
period from 1887 to 1937 the designers of the ten Britid 
lengers were George L. Watson, William Fife, and Chad 
Nicholson. Designer of the British challengers in 1988 
tre") and in 1964 ("Sovereign") was David Boyd. 4 
Rig Development.—Probably no one factor has costi 
more to the speed of yachts than the development of n 
After 1920 the science of aerodynamics was applied by 
architects to the design of sail plans, resulting in & 
change in yacht rigs. Tall, narrow sail plans with a long, efid 
leading edge replaced the older gaff rig where the base war 
than the perpendicular. 

The new mainsails were triangular (called Marconi, 
or jib-headed) and were set on tall masts with à ratio 
to foot (aspect ratio) of 2;1 or 24:1. In the case of the Cis 
yachts (America's Cup class), masts were as high as 165 fti 
waterline length of 80 ft. Large fore-triangles and 9 
head sails followed as a natural consequence and trem ; 
overlapping the mainsail by as much as one-third the length al 
main boom and cut flat so as to be used on the wind, (amt 
use. These were called Genoa jibs because the first one 
on a yacht racing off Genoa, Italy. So efficient wert 
rigs that yachts carrying from 25 to 40% less sail ami 
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Bay,, N.Y., for international competition among small yachts. 
Thereafter there was a long series of races for the prize, with 
fleets (6-m. Class from 1922, except for 8-m. in 1929 and 1931; 
5.5 m. after 1957) from the United States, Canada, Great Britain, 
Norway, and other countries taking part. The Inland Lake Yacht- 
ing Association (1897) governs the extensive scow racing and 
regatta schedule, There are six recognized classes, ranging in size 
from the M, 16 ft. overall, to the A, 38 ft. overall. The M and X 
classes are one-design. 

Catamaran.—Although strongly resisted by traditional sailors, 
the twin-hulled sailing catamarans, or cats, have proved to be ex- 
ceptionally fast. Several one-design classes, ranging in length from 
about 10 to 25 ft., have been established for competition. Larger 
boats have engaged in ocean sailing. A similar type employing 
three hulls is known as a trimaran (see fig. 4). The International 
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FIG. 4.—TYPICAL TRIMARAN (LEFT) AND CATAMARAN (RIGHT) 


Catamaran Challenge Match is an annual event. For additional 
information on catamarans and scows see BoATING: Sailing. (For 
sailing canoes see CANOE.) 

The North American Yacht Racing Union.—Regulations 
affecting yacht racing and measurement rules, up to about 1900, 
had been in the hahds of individual yacht clubs or local yacht- 
racing associations composed of clubs in the same locality. There 
was thus lack of uniformity in different sections of the country. 
At the time of the agitation for a new measurement rule to super- 
sede the length-and-sail-area rule, the NYYC called a confer- 
ence of yachting organizations of the Atlantic coast and the Great 
Lakes to bring about uniformity by. persuading the other sections 
to adopt the Universal Rule then being formulated. This was a 
step forward, but after the conference there still was no real gov- 
erning body for yachting affairs in the United States until local 
yacht-racing associations and yacht clubs formed the North 
American Yacht Racing Union (NAYRU) in 1925. This was the 
first permanent legislative and governing body of national scope 
in the United States, and through it both the racing and measure- 
ment rules were standardized and an appeals board for members 
was formed. In 1927 delegates from this union met with delegates 
of the International Yacht Racing Union in London to bring about 
closer international cooperation, Realizing the value to the sport 
of international racing, the union recognized (in addition to the 

Universal Rule) the International Rule used in European coun- 
tries, with the result that several international classes such as the 
6-m., 8-m., and 12-m. were built and became popular in the 
United States. Meetings of the International Union’s permanent 
committee have been held annually, with the NAYRU frequently 
participating. 

Ocean Racing.—The first transatlantic yacht race (Sandy 
Hook, N.J., to England) took place between three American 
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schooners in December 1866, Contestants were the “He 
“Fleetwing,” and “Vesta.” The “Henrietta,” James Gor 
nett, Jr., owner, won: her time, 13 days 21 hr. 45 min, 
atlantic match races were held between “Cambria” and 
Jess” from Daunt Rock, Ire., to Sandy Hook in 1870, and 
“Coronet” and “Dauntless” from Sandy Hook to the ] 
prominent headland in the English channel, in 1887, and 
11 yachts raced from Sandy Hook to the Lizard. Th 
“Atlantic,” a three-masted schooner owned by Wilso P 
covered the 3,031 mi. in 12 days 4 hr. 1 min., establj 
record for all types of sailing vessels for the course and 
Her best day's run of 341 mi. remained a record for yal 
the second half of the 20th century. 

Again in 1928, under the ownership of Gerard B. Lamb 
lantic” made a try for transatlantic honours, but was defe 
the schooner “Elena,” William B. Bell owner, in a race 
tander, Spain, for the King of Spain's Cup. In a concur 
for the Queen's Cup, which marked the debut of small 
transatlantic racing, the 50-ft. schooner “Nina,” own 
Hammond and Elihu Root, Jr., won from three compi 
of which, the schooner “Rofa,” sank without loss of life. 
cruised from Spain to England where, sailed by Sherma 
with the owners not on board, she became the first US. 
win the Fastnet. Other transatlantic races for small ¢ra 
held later. 4 

Rafael Posso, life commodore of the Havana Yacht Cli 
moted in 1951 a 4,200-mi. transatlantic race from Havana 
Sebastian, Spain, Sailed in June and July, the U.S. kete 
bar XIII,” Kennon Jewett owner, won from three cot 
In 1955 the race from Havana to San Sebastian wa 
and was won by the Spanish yaw! “Mare Nostrum," 
rutia owner, from U.S., Cuban, and Argentine entrii 
same year a transatlantic race was sponsored by the 
the Royal Swedish Yacht Club. It was sailed from Ne 
Marstrand, Swed., and was won by the 53-ft. yawl 
designed by Philip L. Rhodes and owned and sailed by 
Nye. She sailed 3,467 mi. in the good time of 20 days 9 hi 
averaging about 7 knots for the course, Another 
Norwegian, and four German yachts competed. Two ye 
the NYYC sponsored. another transatlantic race, this! 
partnership with the Royal Santander Yacht Club and th 
Yacht Club. Again “Carina” was the winner, coveri 
mi. between Newport and Santander in a corrected 
days 2 hr, 14 min. There were seven entries. ; 

In 1960 the 474 ft. yawl "Figaro," William- T. Snail 
won a 3,370-mi, race from Bermuda to the Skaw ligh 
the Skagerrak, from a record transatlantic entry list of 
The U.S., England, Sweden, and Germany were represen 
72-ít. yawl “Escapade,” Baldwin M. Baldwin owner, à 
entry, finished first in the fast time of 19 days 1 hif 
Three years later the 57-ft, aluminum yawl “Ondine,” 
William H. Tripp and owned by S. A. Long, won fr 
U.S. yachts a race from Newport to Plymouth. The y 
owner Clayton Ewing, finished and placed fourth in fiet 
having lost her rudder when more than 1,000 mi. from ! 
line. D 

In South America ocean racing made its debut in 1947 
Argentine and the Rio de Janeiro yacht clubs collabor 
1,200-mi. race from Buenos Aires to Rio. It has been 
nially since then and has included among its partici 
from Argentina, Uruguay, Brazil, Great Britain, Germany 
gal, and the U.S. It was won in 1965 by “Ondine.” m 

The Bermuda, Honolulu, and Other Distance 77 
1906 Thomas Fleming Day, to demonstrate that small 
properly designed, built, and handled, could go to se 
promoted a race from New York to Bermuda in whic 
three starters, the winner being “Tamerlane,” a 38-ft- Y 
races for power cruisers were also run to Bermuda a 
But after five years, interest in the Bermuda race died 

In 1922 a group of cruising yachtsmen organizet © 
Club of America (CCA). Among this group were SA 
felt that ocean racing would be beneficial to the devel? 
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both yachts and yachtsmen. Accordingly, under the leadership of 
Herbert L. Stone, a committee was formed (not under CCA aus- 
pices, however) to revive the race to Bermuda. Thus in 1923, 
after a lapse of 13 years, a race was run from New London, Conn., 
to Bermuda (660 nautical miles). There were 22 entries; the 
winner was “Malabar IV,” designed, owned, and skippered by John 
G. Alden. Subsequent races were run thereafter in even years by 
the CCA (1924 race was under auspices of the New Rochelle Yacht 
Club) except during World War II. The start of the 1932 race 
was shifted to Montauk Point, L.I. (distance 628 mi.), and the 
1936 and subsequent’ races were started from Newport (635 mi.). 
Arecord of 71 hr. 35 min. 53 sec., established in 1932 by the cutter 
“Highland Light,” under charter to her designer, Frank C. Paine, 
was finally broken in 1956 by Sven Salen’s Swedish-owned yawl 
“Bolero,” with a time of 70 hr. 11 min. 40 sec. Winner that year 
in the record-breaking corrected time of 64 hr. was Carleton 
Mitchell's keel-centreboard 384-ft. yawl “Finisterre,” winner also 
in 1958 and 1960—an unparalleled achievement. In 1962, under 
ownership of De Coursey Fales, victory was achieved by the 
schooner “Niña,” which had won the 1928 transatlantic and Fast- 
net races. The 1964 Bermuda race was remarkable for the num- 
ber of participants—143 yachts, of which all but one finished. All 
Bermuda race finishes were handled by the Royal Bermuda Yacht 
Club, which has been a co-sponsor since 1923. 

As a result of the interest in this race architects commenced 
to design to the measurement rule then in use, which was a simple 
one, It soon became apparent that, to equalize the chances of 
divergent types and promote sound design, a more restrictive 
measurement rule was required. Accordingly, in 1940 Wells Lip- 
pincott drew up a scientific rule called the Cruising Club Rule. 
The basic rule—which fills a small book and is far too technical 
to be given here—has been modified from time to time as ex- 
perience dictated, and is the basis for measurement rules for 
nearly all important long-distance races in the United States. Nor- 
mally all boats in a class are given time allowances from the 
scratch boat (the one with the highest rating). Under the rule 
such events as the Chicago-Mackinac, the Port Huron-Mackinac, 
and the Rochester races are held in the Great Lakes. Established 
annual ocean races include the Miami-Nassau, and the Newport 
Beach, Calif.-Ensenada, Mex., races. In May 1964 the 125-mi. 
Ensenada race brought a record number of 412 yachts to the 
starting line. A 1,400-mi. race from San Diego, Calif., to Acapulco, 
Mex., was sailed in 1953 and 1954, becoming a biennial in 1956. 
A similar race, from Los Angeles to Mazatlan, Mex. (1,000 mi.), 
was inaugurated in spring of 1961, was repeated in the autumn of 
1962, and thereafter became a biennial. A biennial previously 
sailed from Newport, R.I., or New London, Conn., to Annapolis, 
Md., was reversed in 1957 and sailed to Newport. Another bien- 
nial, from Miami, Fla., to Montego Bay, Jam. (820 mi.), was 
established in 1961. 

The 2,225-mi. race from San Pedro, Calif., to Diamond Head, 
Oahu, Hawaii (formerly sailed also from the California harbours 
of Santa Barbara, Balboa, Santa Monica, and San Francisco), 
tanks with the Bermuda race in age, importance, and total num- 
ber of races sailed. First held in 1906 and repeated at irregular 
intervals, it was in 1928 embraced by the newly organized Trans- 
pacific Yacht Club and in 1939 was made a biennial to alternate 
with the Bermuda race. There being no limitation on overall 
length (the largest yacht to sail the course having been the 161-ft. 
schooner Goodwill?) and the course being predominantly down 
wind, the race is notable for the good speeds sustained. Thus 
in 1949 the 98-ft. schooner “Morning Star,” Richard S. Rheem 
owner, covered the distance in 10 days 10 hr. 13 min., and in 1955 
when rerigged as a ketch reduced her previous time to 9 days 15 
hr. 5 min. In 1965 the 72-ft. ketch “Ticonderoga,” owned by 
Robert F, Johnson, bettered the record by 1 hr. 8 min. 

Noteworthy also in the Honolulu race is the required use of the 
radio for morning position reports and the daily dissemination by 
an accompanying coast guard cutter (or other vessel) of current 
Meteorological data gathered from weather ships and other re- 
liable sources, For the history of sail and other vessels, see SHIP. 

(W. H. ve F.; A. F. Lo.) 
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GREAT BRITAIN 
j From their royal introduction into Britain at the Restoration un- 
til the coronation of Victoria, racing and pleasure sailing were 
esoteric pastimes rather than national sports; and though there 
was a Cork Harbour Water Club in 1720 (now the Royal Cork 
Yacht Club) and a Cumberland fleet in 1775 (of which the Royal 
Thames Yacht Club is the descendant), yachting of the kind that 
this article covers did not appear until the three decades following 
the establishment of the Yacht Club (now the Royal Yacht Squad- 
ron) at Cowes, Isle of Wight, in 1812. The sport was encouraged 
by the royal and official patronage naturally extended to it in a 
seafaring nation. During these decades there was energetic found- 
ing of yacht clubs at points on the coast where the local conditions 
oer the pleasures of sailing; and a national institution was 
orn. 

Early English Yachts.—Among the earliest English yachts of 
which there is any record were the "Pearl," 95 tons, built in 1820 at 
Wivenhoe, Essex, and the “Arrow,” 84 tons, built in 1822, which 
for 58 years was one of the most successful cutters afloat; while 
one of the largest, the "Alarm," was built by Inman of Lymington, 
Hampshire, in 1830 for Joseph Weld, from the lines of a famous 
smuggler captured off the Isle of Wight. Some yachtsmen at this 
time preferred still bigger vessels and owned square-topsail schoon- 
ers and craft resembling the contemporary naval brigs. Of such 
vessels were the “Waterwitch,” built at Cowes in 1832, while 
Lord Yarborough’s second “Falcon” was a full rig ship of 351 
tons, pierced for ten guns a side and with a crew under naval 
discipline. It was a quaint, buccaneering phase of yachting. 

As in the United States, the yachts which evolved from the 
working craft in the last days of sail embodied in their shape the 
fish form—with wide, bluff bows, and their greatest breadth at 
about one-third of their length from forward, and long "stream- 
line" afterbodies. A trend toward finer lines forward was rein- 
forced by the success of the “America” in 1851 (see United States, 
above), and thereafter the form of yachts changed, and bluff 
bows with an angle of entrance of about 30° were replaced by bows 
and an angle of less than 20°. 

There later appeared yacht designers of high technical ability 
and rare artistic gifts, such as G. L. Watson, W. Fife, and C. E. 
Nicholson, who established yacht design as a distinct branch 
of naval architecture, The evidence of contemporary scientific 
researches in ship design was applied to the shaping of yachts and 
led, after 1874, to a second fundamental change in design—the 
reduction of wetted surface. The "Jullanar" of 1874 originated 
the trend that reached maturity in the "Britannia" of 1892 of 
combining the minimum of wetted surface with the maximum of 
sailing length in a hull of moderate displacement, Incidental to 
this evolution was a return toward the fuller bows of the pre- 
“America” period, but in yachts of a very different type. k 

Organization and Rules—The Yacht Racing Association 
(YRA) was founded in 1875 with the object of providing a set 
of rules governing regatta sailing, and by 1881 most of the impor- 
tant clubs were members of the association, The prince of Wales 
(afterward Edward VII) was its president. He was also commo- 
dore of the Royal Thames Yacht Club and of the Royal Yacht 
Squadron, and during these years the influence of the YRA was 
established, ‘The sailing rules, governing the handling of yachts 
while racing, were codified in 1875. The collision in 1894 between 
the “Satanita” and the “Valkyrie” at the start of a race on the 
River Clyde, Scotland, led to a lawsuit passing through three 
courts, the House of Lords finally upholding the legality of these 
rules, which differed materially from the Merchant Shipping Act. 
They were adopted internationally in Europe (1907) and the 
United States (1929); but after World War II the United States 
introduced a new code, and for a period international uniformity 
was lost. This has since been regained. bain 

The YRA rules governing yacht measurement were initially 
less successful. The influence exerted on design by rules of mea- 
surement used to assess speed potentiality was not yet recognized 
and a series of tonnage rules, the precise implication of whose 
mathematics the rulemakers failed to appreciate, put such a crush- 
ing penalty on beam. that there appeared a new type of craft having 
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extreme depth and narrowness. The Association in 1887 intro- 
duced a new system of measurement, the length-and-sail-area rule 
of Dixon Kemp. It encouraged as its natural conclusion yachts 
shaped like saucers. 

By 1895 yachts were becoming skimming dishes with little in- 
ternal space and unreasonably light construction. The swing from 
one extreme type to another reflected the inadequacy of the formu- 
las and the First and Second Linear rules (1896 and 1901) were 
designed to remedy this. Then in 1906, on the initiative of B. 
Heckstall-Smith, conferences of European yachtsmen led to the 
production of an international rating rule. The International 
Yacht Racing Union was also founded. Eleven racing classes were 
built to the First International Rule, ranging in size between 
the 5-m. and a class for yachts exceeding 23-m., one of which was 
the kaiser’s “Meteor IV." The popular small rater classes pro- 
duced by Dixon Kemp’s length-and-sail-área rule found their suc- 
cess repeated in the 6-m. of the new international rule, 328 of 
which were built between 1907 and 1914. 

With the resumption of racing after World War I a Second 
International Rule was formulated, similar to the first, but 
with sail area more heavily penalized and excessive fullness of 
body discouraged. The object of the alterations was to produce 
yachts that combined speed, habitability, and beauty but which 
had lighter hulls capable of being driven under smaller sail areas 
and manned by fewer hands. 

The rule was in two parts, the second being a slightly modified 
form of the first and applicable to yachts above 12-m. in rating. 
This latter came into force in 1928 and produced three magnificent 
big cutters, “Astra,” “Cambria,” and “Candida”; then in 1931 
the American Universal Rule was adopted for yachts rating above 
14)-m. It was to this rule that the America's Cup challengers 
and defenders in 1930, 1934, and 1937 were built. In 1933 the 
Third International Rule was produced: it was fundamentally 
similar to the second, which had proved extremely successful. 
Essentially rating consisted, as in the First International Rule, of 
the sum of the length and the square root of the sail area, modi- 
fied by factors controlling the shape of the overhangs and the full- 
ness of the body, the latter control being augmented by a displace- 
ment limitation based on waterline length. The Second and Third 
International rules produced in the 12-, 8-, and 6-m. classes the 
finest inshore racing yachts that had been developed. 

The major change in yacht design after 1925 was the almost 
universal replacement of the traditional gaff rig by the Bermudian 
or Bermuda rig (g.v.). The change, foreshadowed in the *Nyria" 
in 1912, was inspired by the new knowledge of aerodynamics and 
encouraged by the international rule’s heavy penalty on sail area 

(see United States: Rig Development, above). 

? International Racing.—Although public interest in interna- 
tional yachting was confined to the America's Cup contests (see 
above), the highest competition in design and sailing during the 
1920s and 1930s was in the international 6-m. class. The Brit- 
ish-American Cup team races were inaugurated in 1921 and sailed 
annually between 1921 and 1924. Three out of four British vic- 
tories gave the cup outright to Britain. Thereafter the races 
became biennial and fell into three series, two of which were won 
outright by the United States while the first three races for the 
fourth cup were won by the United States in the 1950s. A similar 
pattern of events appeared in the Seawanhaka "Trophy races con- 
tested, beginning 1922, between two 6-m.—except in 1929 and 
1931 when the 8-m. were used. In the Scandinavian Gold Cup 
honours have been shared by Great Britain, Sweden, the United 
States, and Norway. a 

Cruising.—The Cruising Club was founded in 1880 and granted 
the prefix “Royal” in 1902. It gained a unique position in the 
world of yachting by the publication of charts especially prepared 

for use in small craft, and the award of challenge cups for cruises 
in which excellent seamanship, navigation, and pilotage, and the 
collection of information on the lesser-known coasts and harbours, 
were distinctive features. . The Cruising Association was formed 
in 1908 with the principal objects of providing a central reference 
library, organizing local representatives and boatmen in as many 
ports as practicable, and issuing handbooks of sailing directions. 
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The work of these organizations and others, such as the li 
Ship Club, with its publications and lectures, the Clyde Ç) itl 
Club, and the Irish Cruising Club, bred a race of amateur 
with a breadth of knowledge hitherto unknown, pes 
The favoured cruising grounds were widespread, extending 
the Baltic, the Spanish Coast, and the Scilly Isles. "The south ¢ n 
of England, particularly from the Solent to the West Chio 
raised a thick population of cruising yachts. The rivers and ia 
intersecting the islands of Essex, the sandbanks and protected 
channels of the Thames River, and the richly wooded coast of Suf. 
folk were near enough to the centres of population to become the 
most popular cruising waters. The River Clyde and west coast 
of Scotland, where among the islands of Islay, Jura, Bute, and 
Kintyre overwhelming hillsides drop to the waters: of firth and 
loch, claimed to be the loveliest cruising ground known to yacht. 


ing. 

Ocean Racing.—The Royal Ocean Racing Club (RORC) was 
founded as the Ocean Racing Club in 1925 with the principal ob. 
jects of encouraging long-distance yacht racing and the building 
and navigation of sailing vessels in which speed and seaworthiness 
were combined. Immediately prior to the forming of the cuba 
race had been sailed from Ryde, Isle of Wight, around the Fastnet 
Rock (off the southwest coast of Ireland), and back to Plymouth, 
Devon, a distance of about 605 mi. A race around the Fastnet 
was held annually between 1925 and 1931 and thenceforward every 
other year in alternation with the American Bermuda race, In 
1928 an English Channel race was inaugurated with a) 251i, 
course from Cowes, around the Royal Sovereign light vessel and 
Cherbourg breakwater, and back to Cowes. This was held an 
nually thereafter, with the exception of the World War II years, 
the Le Havre light vessel being substituted for the Cherbourg 
breakwater in 1930 (distance, 225 mi.). In 1929 a first race was 
sailed to Santander, Spain, and in:1930 the Cowes-Dinard (France) 
racé originated, thereafter becoming an annual event. In 1931, 
apart from the Fastnet, Channel, Dinard, and the North Sea Mas 
and Haak races, there was a transatlantic race. *Maitenes II” 
was the one British boat to figure in the prize list. The years 1932 
and 1933 were unsuccessful, however, with small entries fot 
the races, and it would at that time have been difficult to augur 
predominant position in yachting that ocean racing was shortly to 
assume, i 

Offshore racing is organized on a handicap basis with time allow- 
ance derived from rating, In 1933 a formula devised by 
Heckstall-Smith was devised to approximate the immer í 
of the boat by means of simple internal measurements CaP? jn 
being made with the yacht afloat; for it was considered essen E 
to the purpose of the rule that it should be possible to meast j 
rating without access to scale drawings or the necessity of SP 
ping a boat. Apart from the basic formula the rule comi it 
clauses by which bonuses or penalties in rating were derive 
accordance with the characteristics of yachts’ rigs and C 
tions. In the second half of ‘the 20th century the form 


i i during the yet 
still unchanged, but a process of trial and aie ullos 


had produced modifications in the measurement that 
‘A growing interest in offshore racing after 1933 dat " 
the RORC and its rule was to become a most vital force fron 


yacht design. The early British ocean racers were draw winner 
the first-class cruising yachts of their day. “Jolie a Fave 
of the Fastnet in 1925, 1929, and 1930, was a convert 
pilot boat; “Tally Ho!,” winner in 1927, was 4 role 
Falmouth quay punt; “Saladin,” which won a place 1n t cutter 
of the first five Fastnet races, was a Bristol Channel pilot €. 
“Flame,” the only British yacht to gain a place M 1o on het 
fast cruiser with the impress of the 19th century strong 
The decade 1929-39 saw the development of a new i the ful 
going yacht which profoundly influenced the design War ; 
ing yacht and which, in the years following World cing y 
destined to replace the international classes of inshore T? pular wi 
3 the principal repository of designing talent and 

est. 

The offshore racing yacht evolved during these yan der 
derivative of the international rule craít, whose fundam 
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worthiness was proved in offshore racing. Encouraging the de- 
velopment were such American yachts as “Dorade,” winner of the 
Fastnet in 1931 and 1933, and “Stormy Weather,” winner in 1935; 
but as early as the second Fastnet race in 1926 a precursor of the 
new type appeared in the Fife-designed ‘“Hallowe’en,” which was 
of the genre of the International Rule 12-m. but suitably modified 
for offshore sailing. The “Maid of Malham” and “Ortac” of 1936 
epitomized the new type of seagoing racing yacht in which the 
speed of the International Rule boats was blended with the robust- 
ness of the earlier cruisers to produce a new and exceptionally ver- 
satile type of yacht. Yet in 1947-in the first post-World War II 
Fastnet, the “Myth of Malham,” a high-sided, straight-sheered 
light-displacement sloop which defied the tenets of both beauty 
and convention, won from her conservative competitors. Dupli- 
cating her performance in a hard chance in 1949, “Myth” was 
laid aside for several years, but was still able and fast enough to win 
in her class in 1957. The 1965 event, which drew a record fleet 
of 151 yachts of 13 nationalities, was won by a U.S. entry. 

The Royal Yachting Association and Lloyd’s Register.— 
In April 1948 it was arranged that Lloyd's Register of Shipping, 
in consultation with the YRA, should prepare revised scantling 
tables for the constructional requirements of yachts classified by 
Lloyd's. These were to be based on the principle of a general re- 
duction in the society's requirements, which experience had indi- 
cated to be excessive. As a result the 1929 rules were replaced in 
1950 for yachts of all but the largest sizes by revised rules, and 
experience in the following years led to further modifications in 
these and brought them up to date with modern practices in con- 
struction, 

Immediately after World War II the need for a national rep- 
resentative body for yachting in Britain, competent to deal with 
port, harbour, and other authorities, and with the government, 
became evident. The YRA, which was financially supported by 
the yacht clubs, was a basis for such an organization and steps 
were taken to broaden its activities. A general purposes com- 
mittee was founded to deal with yachting matters as a whole. 
These included such diverse questions as that of a projected pur- 
chase tax on yachts, the municipal rating of yachts’ moorings, the 
siting of oil refineries and bombing ranges in unspoiled coastal 
areas, and the pollution of coastal and estuary water. To express 
the enlarged functions of the Association, which now took more 
time than its purely racing activities, its name was changed early 
in 1952 to that of the Yachting Association. Later in the same 
year the prefix “Royal” was granted. 

The International Yacht Racing Union.—The Third Inter- 
national Rule was augmented in 1950 by the Cruiser-Racer Rule, 
framed to produce more economical yachts of greater versatility 
and of a less purely racing character than the prewar 8- and 12-m. 
classes, This rule was different in form from the previous inter- 
national rules, but like them retained as the basis of rating the 
length and sail area, with minimum displacement limitations based 
on length. The other factors in the rule consisted of credits or 
penalties derived from the standard of a basic hull form of good 
but not necessarily ideal proportions. 

The principle was accepted that the rating rule used to govern 
small racing craft without accommodation should be separate and 
of a different type from that employed for the bigger vessels. 
To replace the prewar 6-m. class a rule devised by Malden Heck- 
stall-Smith was adopted. The formula produces a linear varia- 
tion between length, sail area and displacement, and approximately 
3 in. of length costs 7 sq.ft. of sail area, and 64 Ib. of displace- 
ment earns about 2 sq.ft. of sail area. The limits of variation 
in these elements is specified by the rule and within these the 
designer has to select the balance of length, displacement and 
sail area best suited to the racing conditions. A typical 5.5-m. 
has an overall length of about 32 ft. and a waterline of about 
22.5 ft. They are smaller, lighter boats than the 6-m. that they 
Teplaced and are more economical to build and race. The 5.5-m. 
gained a footing and an importance as a result of its selection 
ji^ rou of the classes for the Olympic Games yachting since 

24 
The trend of yachting after World War II was epitomized in the 
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progress of the Dragon Class of small racer which was picked as 
one of the Olympic classes in 1948. Designed by the Norwegian 
naval architect Johan Anker as inexpensive cruiser-racers in 1929, 
Dragons appeared in Great Britain by 1935 and after World War 
II they became a premier racing class, International status ex- 
pedited their transformation from cheap cruiser-racers into a 
pure racing yacht of the first class, expensive for their size but 
capable of replacing the older, larger racing craft whose price had 
become exorbitant. 


TABLE III.—Winners of the Fastnet Cup 


Year Yacht Owner Nation 
1925 e) Brise” Lt. Comm. E..G. Martin Great Britain 
1926 “Iex” Royal Engineer Yacht Club | Great Britain 
1927 “Tally Hop’ Lord Stalbridge Great Britain 
1928 | Nina” | Paul Hammond United States 
1929 “Jolie Brise” Robert Somerset Great Britain 
1930 | “Jolie Brise” Robert Somerset Great Britain 
1931 “Dorade” Roderick oe United States 
1933 “Dorade” Roderick and Olin Stephens | United States 
1935 “Stormy Weather” P. Le Boutillier United States 
1937 “Zeearend” C. Bruynzeel Netherlands 
1939 “Bloodhound” Isaac Bell Great Britain 
1947 | “Myth of Malham” . Illingworth Great Britain 
1949 “Myth of Malham” Illingworth Great Britain 
1951 “Yeoman” . A. Aisher Great Britain 
1953 “Favona” Sir Michael Newton Great Britain 
1955 | “Carina” . S. Nye United States 
1957 “Carina” R. S. Nye United States 
1959 “Anitra” Sven Hansen Sweden 

1961 “Zwerver” W. N. H. van der Vorm Netherlands 
1963 “Clarion of Wight" Dr Boyer and D. Miller Great Britain 
1965 “Rabbit” R. E. Carter United States 


Later History.—The principal features of yachting in Britairi 
as elsewhere after World War II were a downward trend in the 
size of yachts accompanied by an upward trend in their numbers; 
the almost complete elimination of professional hands concurrent 
with the attainment of a high level of ability by amateurs; a wave 
of enthusiasm for ocean voyaging in small craft; and the forma- 
tion of many new clubs. The period was characterized by a grow- 
ing strength, supported by ever-spreading roots, of yachting as an 
institution and this may be attributed at least partially to the 
knowledge of the sea gained by many men during the war. 

Before 1914 a 40-tonner was considered a small yacht; by 1938 
a 20-tonner might have been classed as small in the major yacht- 
ing centres, though nowhere else; by the 1960s a 20-tonner found 
herself among the larger yachts anywhere. The pure racing yachts 
of large size, such as the international 12-m., were replaced by 
smaller, more versatile craft represented internationally in the 
cruiser-racer classes, but found in much greater numbers in the 
unclassed cruiser-racers which were primarily cruising homes 
afloat, yet with good sailing ability. The popularity of this type 
of yacht encouraged the growth of handicap racing over regatta 
courses, or ones slightly longer, and this form of racing—one of 
the oldest known to the sport—reached a popularity shown most 
vividly in races around the Isle of Wight. 

‘The offshore racing over longer courses, which by 1938 had be- 
come so firmly established, gained in strength, the entries for the 
races of the RORC increasing and also the number of events or- 
ganized in the course of a season, these ranging from transatlantic 
races to the annual Cowes-Dinard race and including the biennial 
Fastnet race. The chief development in design was the appearance 
of the light-displacement yacht with high freeboard, short over- 
hanging length, and containing good accommodation. None of 
these characteristics was new to yacht design but the combinations 
were original. The appearance of the type was initially due to a 
flaw in the RORC rating rule, whose depth measurement, when 
this was associated with considerable height of freeboard, allowed 
a light-displacement, easily driven hull to gain the benefits in rat- 
ing that were intended to accrue to heavier, slower craft. This 
type of yacht appeared explicitly in the “Myth of Malham” of 
1947. The rating rule was modified to prevent this type of vessel 
gaining undue advantage under handicap, but the type persisted 
on its architectural merits and proved its seaworthiness. The 
combination of light displacement, high freeboard (attained pos- 
sibly with the help of a convex curve in the sheer line), and short 
overhangs made possible a small yacht of economical type which 
was also seaworthy and provided serviceable accommodation. 
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The Admiral’s Cup—In 1957 the Royal Ocean Club established 
the Admiral’s Cup as a perpetual award for biennial international 
team racing in yachts of 30 to 60 ft. waterline length. Two short 
races and two ocean races, culminating in the Fastnet and totaling 
about 900 mi., constitute a series. Great Britain retained the 
trophy in its first year, but lost to the Netherlands in 1959 and 
then in 1961 to the United States. In 1963 the British team, com- 
prising “Clarion of Wight,” Fastnet race winner, Max Aitken’s 
“Outlaw” and R. W. Amey’s *Noryema III,” regained the increas- 
ingly important cup from the United States and defeated also 
teams from Sweden, the Netherlands, France, and Germany. Brit- 
ain again won in 1965 against Australia, Holland, the US., France, 
Sweden, Ireland, and Germany, the results being in that order. 

Impressive support gained by yachting appeared with dinghy 
sailing, which became a powerful interest between the wars and 
continued to appeal to some of the most expert helmsmen in the 
world, which did not prevent its remaining an accessible sport 
at a modest expense. By the second half of the 20th century the 
racing of small craft, already popular in the Solent of the 1890s, 
had spread over all practicable sailing waters in Great Britain. 
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The Netherlands, where the activity of yachting originated, can- 
not help remaining the most considerable yachting country in the 
world in relation to its size, the land being intersected by water- 
ways and lakes enabling almost every town and village to be 
reached by water. There are about 150,000 yachts and boats in 
the country, and since World War II an annually increasing num- 
ber of foreign yachts visit the country. Expansion of the water- 
ways is continuously in progress and under the Delta Plan large 
areas of estuary have been enclosed. Much Dutch yachting and 
the regattas are thus on inland waterways, and there are numerous 
national classes of small racing boats suitable for the local require- 
ments as well as the leading international classes, all being recog- 
nized by the national authority, the Royal Netherlands Yachting 
Union, Apart from the inland yachting there is a considerable 
amount of sailing on the big open estuaries and some Dutch yachts 
of wide fame internationally in offshore racing while along with 
these are the traditional types of Dutch sailing craft still used as 
yachts and offering a remarkable example of the persistence of 
ship types. 

Sailing and racing in the modern manner, in small keel and cen- 
treboard yachts, was the usual form of yachting in Scandinavian 
countries when it was still comparatively a fringe of yachting 
activities elsewhere, The now celebrated International Dragon 
Class was originally a Scandinavian type of small cruiser-racer, 
and in the design and construction of sailing yachts and the de- 
velopment of classes that have spread widely the Scandinavian 
countries have been outstanding. "The most notable sailing waters 
are Hankø, Marstrand, and Copenhagen; but every suitable lo- 
cality along the shores of the four countries holds regattas from 
the beginning of June to the end of September. The most popular 
racing boat remains the Dragon, followed by the Folkboat (a 
25-ft.-2-in. boat in the Midget Ocean Racing Class [MORC]) 
which has spread internationally. Finns (an Olympic class) and 
Snipes are popular among other centreboard boats and dinghies. 

In 1965 the One Ton Cup, from 1907 to 1955 a premier inter- 
national trophy, was put up for challenge by the Cercle de Voile 
de Paris for boats of up to 22 ft. RORC rating. Competing 
nations were allowed to enter up to three yachts each. The 
challenge consisted of three races, the first and third of 30 mi. 
“round the buoys” off Le Havre, France, and the second, counting 
double, of 240 mi. from Le Havre to a buoy off Cherbourg, then 

to the Nab Tower east of the Isle of Wight, and back to Le Havre 

with subsequent challenges to be held in the waters of the winner, 
The first contest was won by “Diana III,” Hans Albrecht, Den 
mark, over three starters each from France, the Netherlands, and 
the United Kingdom, and one each from Belgium, Sweden, the 
U.S., and West Germany. 

Mediterranean yachting has increased greatly in scope since 
World War II and is especially international in character. Modern 
organized yachting in this sea was confined to inshore class racing, 
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notably in the International 6-m., until 1926, when a qg 
of French, Italian, and Spanish yachtsmen was formed, 
1926 until 1935 an offshore race was organized each ye 
from points on the French coast and finishing in Barcelona, 
the Balearics, or Ajaccio. In 1938 and 1939, at the 
Spanish Civil War, racing was resumed. In 1947, a ne 
was started under the auspices of the Union National des € 
The rule of the Royal Ocean Racing Club was adopte 
the handicapping system modified to suit the long period: 
encountered in the Mediterranean. Offshore racing is ; 
by France, Italy, and Spain from March to August o 
generally shorter than those of northern Europe. The ch 
ing centres in the Mediterranean are Genoa, San Remo, 
Monaco, and Nice, and there are yacht clubs in the 
Venice, Trieste, and Rimini with racing for the 5.5-m. and 
classes and for a number of dinghy classes. For thee 
yachtsman the Mediterranean offers excellent facilities, 
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Much of Australia’s yachting history is spanned by the 
the Royal Sydney Yacht Squadron, which held its centen 
1962, and in that year also challenged for the Ameri 
The Australian yachting scene falls naturally into the gro 
six principal coastal states, As increasingly is the casei 
parts of the world, the sport consists largely of small boat 
and also as with other countries, Australians follow the sod 
tern of going to the sea for their leisure, fishing and crui 
well as racing. Professional yacht designing and bui 
played a relatively small part in yachting, the price of si 
being prohibitive for the average man, The smallest pra 
yachts for cruising and offshore racing are favoured. M 
standing event for offshore craft is the Sydney-Hobart? 
holding of the Olympic Games in Melbourne in 1956 was 
the formerly quiescent attitude of Australian helmsmen 
national events. Offshore racing is keenly supported im 
Australia, the two main events being the Bunbury and Ni 
races of 250 and 350 mi. respectively. In 1958 am 
event in this state was the formation of the Cruising Vath 
of Western Australia, In South Australia, on the other 
is little long distance racing, but other racing is conducted 
Royal South Australian Yacht Squadron and the South Au 
Yacht Racing Association. 

The Royal New Zealand Yacht Squadron, senior of Auc 
29 yacht clubs, organizes every year a series of harbour 
shore cruiser races; and the Anniversary Regatta has Ta 
sonable claim to be the largest one-day regatta in the 
1965 regatta, when 1,000 boáts took part in 38 classes," 
124th. Offshore racing over distances exceeding 1,000 m 
unusual, while boats such as the 18-footers of Auckland] 
share with the Sydney Harbour 18-footers the distinction 0j 
more sail for their size than any other craft. i 

Of growing importance in the Southern Hemi: 


sphere is 
Austr., to 
Tasmania, annually scheduled for Dec. 26. Inaugurate : 
by the Cruising Yacht Club of Australia and the ^0 
Club of Tasmania it was first won by John H. Illingwo 
cutter “Rani.” By 1965 participation had increased ton 
Winner in 1963, 1964, and 1965 was the sloop “Freya, m 
owned, and sailed by the brothers Trygve and Magnus “M 

The China Sea race, a 610-mi. biennial from Hong ver 
nila, was first sailed in April 1962, when it attracted i 
tries. The yawl “Reverie,” owned by Chris von sya 
In March 1964, 12 yachts started, but the 60-ft. yawl 
Sir Gerald Wilkinson owner, was dismasted and retutne 
under power, David Westerhout's 29-ft. sloop “West i 
won from “Reverie” by the remarkably small corrected 
gin of 64 sec. Early in April 1966 “West Wind II a! 
from a small contingent. ‘The world-girdling 73-ft. ket 
vogel,” Cornelis Bruynzeel owner, finished first, as she ha 
the Sydney-Hobart race, but placed fifth and last. 
Sydney-Hobart and the China Sea races are saile under i 
the British Royal Ocean Racing Club. 
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BY COURTESY OF (TOP RIGHT, CENTRE RIGHT, BOTTOM LEFT, BOTTOM RIGHT) “YACHTING,” (TOP RIGHT) JOHN O'HARA COSGRAVE Il; PHOTOGRAPHS, (TOP LEFT) CROWN COPYRIGHT RE. 
SERVED (NATIONAL MARITIME MUSEUM, GREENWICH, LONDON), (CENTRE LEFT) CROWN COPYRIGHT RESERVED (SCIENCE MUSEUM, SOUTH KENSINGTON, LONDON), (BOTTOM LEFT, BOT- 
TOM RIGHT) © MORRIS ROSENFELD, NEW YORK 


Top left: Painting by W. van de Velde of a 17th-century British armoured Centre right: “Gloriana,” 1891, designed by N. G. Herresnoff 


yacht, the "Portsmouth" Bottom left: "Reliance," U.S. entry in the America's cup race of 1903 
Top right: “America,” 1851, a painting by John O'Hara Cosgrave Il Bottom right: "Atlantic," winner of the transoceanic race of 1905 from 
Sandy Hook, N. J., to Lizard Pt., Eng. 


Centre left: Model of the British yawl "Jullanar," 1875 
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PHOTOGRAPHS, (TOP LEFT, TOP RIGHT) EDWIN LEVICK, (BOTTOM LEFT) AUTHENTICATED NEWS, (BOTTOM 


IGHT) MORRIS ROSENFELD, N.Y 


AMERICA’S CUP YACHTS 


i Su WIE? io 
Top: H. S. Vanderbilt's "Ranger" (left), which in Aug. 1937, won four owned by a syndicate headed by Commodore Henry sen ie 3 syndl e 
consecutive races of 30 mi. each on the Atlantic off Newport, R.I., from feated the British challenger “Sceptre” (right), owne Septem 


" (pl Lin 
T. O. M. Sopwith's “Endeavour 11" (right) headed by Hugh Goodson, in four straight races off Newpor 
Bottom: Twelve-metre yachts of the 1958 renewal: "Columbia" (left), 
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BOTTOM CENTRE, BOTTOM RIGHT) MORRIS 


CENTRE RIGHT, 


(TOP RIGHT) W. B. JACKSON, (CENTRE LEFT, 


BY COURTESY OF “YACHTING”; PHOTOGRAPHS, (TOP LEFT) LEVICK-LEWIS, 
ROSENFELD, (BOTTOM LEFT) BECKNER PHOTO 


U.S. YACHTS 


Bottom left: Snipe, a national champion owned by T. Frost 


Top left: New York Yacht club 30-ft. class 
Bottom centre: "Goose," a champion international six-metre-class boat of 


Top right: Q-class boats in a regatta 
Centre left: Class R sloop the 1950s 
Centre right: Start of a regatta of International one-design class Bottom right: "Shannon," champion of the popular Star class 
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MODERN CRUISING AND RACING YACHTS 
Top left: "Catherine," six-metre class 


à 3 s Bottom left: “Jocasta,” ocean racing yacht ; 
Top right: "Turnturtle" and "Tinker," Merlin Rocket class Bottom right: 124-ton ketch " Aries" with auxiliary engine 
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YAHATA (Yawarta): see Krra-KyusHv. 

YAHWEH, the proper name of the God of Israel; it is com- 
posed of four consonants (YHWH) in Hebrew and is therefore 
called the tetragrammaton. The name was first revealed to Moses 
(Ex, 3), but the God of Moses was the God of the fathers (Ex. 
3:6, 15), known to the Israelites as El Shaddai (Ex. 6:2-3). 
In the Bible, the name Yahweh is derived from the verbal root 
“to be," “to exist,” and means “he who is” (Ex. 3:14 ff.). Other 
etymologies, suggested by modern scholars, lack cogency: no real 
parallels have been found in the Egyptian or Babylonian pantheon; 
a god Yaw in the ancient Canaanite city of Ugarit is poorly at- 
tested; and the close links between the Israelites and the Kenites 
are unlikely to have included the adopting of the Kenite God. 

The origin of the name Yahweh must be sought within Israel 
itself, and may well be older than the time of Moses, for the Bible 
speaks of a much earlier institution of his worship (Gen. 4:26) 
and the first syllable of Jochebed, the name of Moses’ mother, 
seems to be derived from Yahweh. Possibly the tribe of Levi 
or the family of Moses already knew the name Yahweh, which 
may have been originally, in its short form Yah or Yahu, a religious 
invocation of no precise meaning called forth by the terrible 
splendour of the holy made manifest. If this is so, Moses did not 
receive from God a revelation of a new name; instead, a name 
already familiar was given, in his prophetic experience, a new 
meaning which thereafter prevailed, But there is no need to reject 
the derivation of Yahweh from the verb "to be," for it is sup- 
ported by occurrences in Babylonian texts of the verbal root ewu 
(emu) meaning “to be” or "to exist” which also, in the imperfect 
tense, forms part of proper names such as Yawi-ilu, “the god (ilu) 
exists (yawu)." The pronunciation of the Hebrew name of God 
may have varied in antiquity; the accuracy of the form Yahweh is 
supported by both the etymology in Ex. 3 and the transliteration 
used by Church Fathers such as Clement of Alexandria. 

When Moses asked God his name, the answer he received, “I 
AM wHo I AM" (Ex. 3:14), must be understood as a revelation 
of profound meaning, not as a refusal by God to disclose his true 
identity, The revelation does not dissolve the mystery that sur- 
rounds God, but the passage in Exodus shows that the revelation 
alone enabled Moses to accomplish his mission. The emphasis lies 
Dot simply on God's existence but on his close and dynamic pres- 
ence with Moses and his people (Ex. 3:12). This presence and 
Power of God is stressed in the frequent biblical phrase “Yahweh 
Sabaoth,” “Yahweh of hosts,” those hosts both earthly and heav- 
enly which God uses to establish his sovereignty over Israel, and 
through Israel over the whole world. The name Yahweh was thus 
for the faithful Israelite a never-failing source of confidence, power 
and joy, The ideas of God’s eternity and changelessness, not 
found in the Exodus passage, are present in later texts (e.g., Isa. 
40:28; 41:4; 43:13; 44:6) and became predominant in the Greek 
Versions and in most modern versions, 
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The name Yahweh later ceased to be used by the Jews for two 
somewhat contradictory reasons. As Judaism began to become a 
universal religion, the proper name Yahweh tended to be replaced 
by the common noun Elohim, meaning *God," which could apply 
to foreign deities and therefore could be used: to demonstrate the 
universal sovereignty of Israel's God over all others. At the same 
time, the divine name was increasingly regarded as too sacred to 
be uttered, for fear of profanation, and in the synagogue ritual 
it was replaced by Adonai ("my Lord"), which was translated 
Kyrios (“Lord”) in the Septuagint. The occurrence of the four 
sacred letters in the text of the Bible itself could not be thus 
replaced, but the same fear of profanation caused the Masoretes 
(6th-8th centuries A.D.) to change the pronunciation by replacing 
the vowels (which in Hebrew are marked beneath or above the 
consonants if not omitted altogether) with the vowels of Adonai 
(or, more rarely, the vowels of Elohim). "This accounts for the 
form Jehovah, an artificial name with the consonants of Yahweh 
and the vowels of Adonai (the initial “j” representing the Hebrew 
consonantal “i” which is also transliterated as “y”; the “e” repre- 
senting the indeterminate Hebrew vowel which appears as “a” 
in the initial letter of Adonai; and the "v" being alternative to 
"w"). After 1518, when the Franciscan Petrus Galatinus argued 
in favour of the form Jehovah, it appeared in translations of the 
Old Testament, but English versions in most cases preferred to 
follow the Septuagint in translating the Hebrew Yahweh by the 
periphrasis “the Lomp" instead of transliterating it as Jehovah, 
With the new critical scholarship of the 19th and 20th centuries 
the more correct Yahweh has gradually gained ground. 

See also references under “Yahweh” in the Index. (E. J.) 

YAHYA (YAHYA IBN MUHAMMAD IBN YAHYA HAMID AL- 
Dın) (1876?-1948), theocratic ruler of Yemen, who traced his 
descent to the Prophet Mohammed, succeeded his father as imam 
in 1904. As imam, Yahya was religious head of the Zaidi (Zaydi) 
sect of Shi‘i Muslims (see SHrrsm); he later became king of in- 
dependent Yemen, a country populated by Zaidi (the ruling dy- 
nasty and its adherents) and Sunni Muslims. His sons all held 
the title of Saif al-Islam (“Sword of Islam"). 

At first, Imam Yahya fought the Turkish occupation, but he 
made peace in 1911 and remained loyal to the sultan until 1918. 
After the Turkish collapse, the imam became embroiled with 
Britain: he rejected the Anglo-Turkish boundary delimitation of 
1902-04, and he occupied and advanced historical claims to part 
of the Western Aden Protectorate. He recovered Al Hudaydah 
and other ports from ‘Asir (1925) but was evicted from the Aden 
Protectorate in 1928. An Anglo-Yemeni treaty of February 1934 
emboldened him to precipitate war with Saudi Arabia, After sum- 
mary defeat, the imam received a generous treaty (May 1934). 

Although Imam Yahya signed diplomatic agreements with Italy, 
the U.S.S.R., the Netherlands, France, and the United States, he 
forbade resident diplomats. He welcomed Italian, Soviet, and 
British medical missions, however. When he reorganized and cen- 
tralized his government, he employed some Arab, European, and 
American advisers. Under his guidance Yemen joined the Arab 
League (1945) and the United Nations (1947). 

Discontent with Imam Vahya's isolationist autocracy resulted 
in his assassination near San‘a’ on Feb. 17, 1948. He was suc- 
ceeded, after a brief civil war, by his son, the crown prince Ahmad. 
See also YEMEN: History. 

BisrrocnAPHY.—Hugh Scott, Im the High Yemen, 2nd ed. (1947) ; 


Majid Khadduri, “Coup and Counter-Coup in the Yaman, 1948," Inter- 
national Affairs, vol. 28 (1952) ; W. H. Ingrams, The Yemen (1963). 


(C ac be 

YAK, a large ox of the Tibetan plateaus, found between 14,- 
000 and 20,000 ft. (about 4,300-6,100 m.) above sea level. It is 
Bos grunniens, of the family Bovidae, in the order of even-toed 
hoofed mammals, Artiodactyla. Large bulls are 6 ft. (1.8 m.) 
high at the shoulder hump, but cows and domesticated varieties 
of yak are much smaller. The hair is black and short except on 
the flanks and tail where it forms a long, shaggy fringe. The 
horns spread outward and upward, and the head is held low like 
that of the bison. 

Wild yak live in large herds consisting of females, young bulls, 
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and calves; mature bulls stay together in smaller groups. Mating 
takes place in winter, and the calves are born in the following 
autumn. Yak graze on grass and require plenty of water (they 
are said to eat snow in winter). 

Wild yak are decreasing in numbers and are now found mainly 
in northern Tibet. Domestic yak, which cross freely with domestic 
cattle, are often piebald black and white; they are used as beasts 
of burden and saddle animals in the plateaus and mountains of 
central Asia. The hides of both wild and tame yak provide leather, 
and the tails are valued as fly whisks in India. Domesticated yak 
are kept also for their milk and beef. The hair from the long 
fringes of the flanks is used for making cords and ropes. The 
dried dung of the yak is the only fuel obtainable in the treeless 
plateaus of Tibet. (L. H. M.) 

YAKIMA, a city of south-central Washington, U.S., on the 
Yakima River 115 mi. SE of Seattle; the seat of Yakima County. 
Incorporated as North Yakima in 1886 (the name is from the 
Yakima Indians), it dropped the prefix in 1918. It has a council- 
manager form of government, in effect since 1959, The area was a 
sagebrush desert suitable only for grazing until the late 1870s, when 
the advent of extensive irrigation began its transformation into 
a rich agricultural and fruit-raising area, producing especially ap- 
ples, pears, and cherries. Livestock and dairy products, cereals, 
sugar beets, potatoes, and hops are also important. The city has 
extensive fruit drying, packing, and cold storage facilities, and 
a number of plants processing frozen and canned fruits and vege- 
tables, juices, and wine. Fruit sizers and sprayers and other 
farm machines are manufactured there and the city has several 
nurseries, 

Yakima formerly had a large transient population during the 
harvesting season and various governmental and social problems 
were associated with it. The harvest workers were greatly re- 
duced in number as mechanization of agriculture increased. For 
par population figures see table in WASHINGTON: Popula- 

ion. (H. J. De.) 

YAKOVLEV, ALEKSANDR SERGEEVICH (1906- 

9 Soviet army officer and aircraft designer, was born March 
19, 1906, in Moscow. He graduated from the Air Force Engineer- 
ing Academy in 1931 and immediately began to design aircraft. 
He specialized in the design of military aircraft, both piston- and 
jet-engined, mostly of the fighter type, though he also designed 
training and passenger airplanes earlier in his career. Just before 
the beginning of World War II, he designed the Yak-1 fighter, 
which was largely used in that war as also were his Yak-3 and 
Yak-9. His first jet fighter, the Yak-15, was designed in 1945, fol- 
lowed by the Yak-17 and Yak-23. His successful twin-engined 
"flying wagon" helicopter (the Yak-24) held several world records. 
A member of the Communist Party of the Soviet Union from 1938 
Col. Gen. Yakovlev served from 1940 to 1948 as a deputy people's 
commissar (later minister) of the aircraft industry. He was 
awarded the Stalin Prize six times and the Order of Lenin seven 
times. (D. Cr.) 
YAKUP KADRI KARAOSMANOGLU (1888- — ), 
Turkish novelist, noted for his vigorous studies of modern Turk- 
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ish life. Born in Cairo and educated at a French school th 
and in Izmir (Smyrna), he wrote of his early years in Wis: 
Kitabi (1957). He moved to Istanbul in 1908 and became a 
nected with the Fecr-i-Ati (“Dawn of the Future") literary BA 
attracting attention as a stylist by his outstanding prose Doa 
A journalist during the War of Liberation, he became a nie 
of Parliament, and later a diplomat. His novels are TOR 
studies of Turkish society since its reform. Kiralik Konak (1922) 
is a story of the period immediately before World War I. Nur 
Baba (1922; German trans., Flamme und Falter, 1947) tells of 
the decaying atmosphere of the Bektashi religious order; Hikim 
Gecesi (1927) describes the party struggles after the introduction 
of the 1908 constitution; Sodom ve Gomore (1928; French trang 
Leila fille de Gomorrhe, 1934) is about life in occupied Istanhyl 
after World War I; Yaban (1932; German trans., Fremdling 
1939), the most famous and controversial of his novels, deals 
with the problem of the gap between the Turkish peasant and the 
intellectual. His other novels include Bir Sürgün (1938) and 
Panorama I and 1] (1954). His somewhat hesitant style has a 
strange charm and compelling power. 

See O. Spies, Die türkische Prosaliteratur der Gegenwart (1943); E, 
Saussey, Prosateurs turcs contemporains (1935). (F.I) 

YAKUT, a major native people of Siberia, now completely 
russianized culturally. In the 17th century they inhabited a lim. 
ited area on the middle Lena River but instead of dwindling like 
other Siberian tribes they have undergone great expansion and 
form the main population of the Yakut Autonomous Soviet $o 
cialist Republic. Genetically they resemble the so-called Centri 
Asian type of Mongoloid (e.g, Buryats). Their language is re 
lated to the Turkish family. The Yakut are apparently a fusion 


of migrants from the Lake Baikal region with the aborigines of the | 


Lena—probably mostly Tungus (g.v.). The latter have contri 
uted much to their culture. Many aspects of Yakut life, bell 
and folklore, however, point to a southern ancestry related to the 
Turkish tribes of the steppe and Altai Mountains. 

Despite the arctic climate the Yakut have clung stubbornly toa 
cattle economy, though the livestock must be sheltered and fed à 
large part of the year. Dairy products occupy à prominent place 
in the diet. Fishing in rivers and lakes ranks next in important 
The southern Yakut have turned to farming under Soviet infu 
ence; the most northerly adopted reindeer breeding from the 
Tungus. In the 17th century the Yakut were divided i 
dependent tribes, subdivided into clans. 

The winter settlements were of earth-covered log huts; m sum- 
mer the livestock were moved to distant pastures, the herders I 
in conical tents of poles and birchbark, while wild hay was gat p 
around the settlement and stored for winter. Travel wasn DE 
back, with loads packed on oxen. The Yakut were the only P d 
among the historic Siberian tribes; they were also ire b 
Great supernatural power was attributed to blacksmiths, ore 
that of shamans (see SHAMANISM), since their art was consi 
a divine gift. The old Yakut religion was character 


plex pantheon and dualistic concepts (good beings v: pn spirts d 


Shamans were of two kinds: black shamans dealt Yid vat 
and were equipped with a special drum and costume Baur white 
symbolic metal appendages typical of much of Sie i 
shamans dealt with benevolent beings and had no er famo 
ment. Religious attitudes toward horses culminated in " ql 
kumiss (fermented mare's milk) festivals: one 1n kr or 
deities, one in fall accompanied by blood sacrifices of liv 
evil gods. in the 

The Yakut were estimated to number more than 136,8 
1960s. 

See also Turkic PEopLEs; Turkic LANGUAGES: jog P ut 
BibLi06RAPRY.—W. Jochelson, “The Yakut,” Anthropo B 
of the American Museum oj Natural History, vol: xxxiii Do 
Yakut Ethnographic Sketches, Human Relations Am Í 
University (1953); W. G. Sumner, “The Yakuts,” Jui ( 
thropological Institute of Great Britain, vol. XXX), PP Siberia 
M. G. Levin and L. P. Potapov (eds.), The Peoples of (C. 9- it 
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TICHESKAYA RESPUBLIKA or YAKuTIA) of the Russian Soviet Fed- 
erated Socialist Republic, U.S.S.R., was created in 1922, Area 
1,198,146 sq.mi.; pop. (1959) 487,343. This huge autonomous 
republic is larger than any republic of the Soviet Union apart from 
the R.S.F.S.R. itself, and two-thirds the size of all Europe outside 
the U.S.S.R. 1t lies in northeastern Siberia, in the basins of the 
great rivers flowing to the Arctic (Lena, Yana, Indigirka and 
Kolyma). The west and south are broad plateau areas. In the 
west is the Central Siberian plateau, drained northward to the 
Laptev sea by the Anabar and Olenek and eastward by the Lena 
and its tributary the Vilyui. The plateau is an ancient crystalline 
platform, overlain by Cambrian, Ordovician and Jurassic rocks and 
by extensive basalt flows. South of the middle Lena is the Aldan 
plateau, drained by the Olekma, Aldan and Amga, all flowing 
into the Lena. It is a fractured and uplifted part of the pre- 
Cambrian Siberian platform, with a cover of Cambrian rocks in 
the north. In the centre of the republic is the vast, arcuate low- 
land of the Lena and lower Vilyui, floored chiefly by Jurassic and 
Cretaceous series. Immediately northeast of the Lena the 
Verkhoyansk range (Verkhoyanski Khrebet) rises steeply to a 
maximum of 7,838 ft., forming a great arc parallel to the river. 
Northeast of the range are the deeply cut valleys of the Yana 
and its tributaries, succeeded in turn by the Cherski range 
(Khrebet Cherskogo), which reaches 10,325 ft. in Gora Pobeda 
(Mt. Victory). The extreme northeast of Yakutia is occupied by 
another huge lowland, that of the lower Indigirka and Kolyma. 
This is an area of Quaternary marine transgression and Recent 
deposits. Within the lowland is the isolated Alazeya plateau 
(Alazeyskoye Ploskogorye), which reaches 3,130 feet. The low- 
land is flanked on the southwest by the Momski range, parallel to 
and associated with the Cherski range, and on the southeast by the 
Yukagir plateau ( Vukagirskoye Ploskogorye). The Arctic coast is 
low and broken by large deltas, notably that of the Lena covering 
more than 11,500 sq.mi. Included in Yakutia are the New Siberian 
Islands (g.v.) dividing the Laptev and East Siberian seas. Kotelny 
island is the largest of the archipelago, which falls into three 
groups: the Lyakhovskie, Anzhu and De Long (De-Longa). 

The climate of Yakutia is the severest of the inhabited world, 
with extremely cold and prolonged winters. Yakutsk has a Janu- 
ary average temperature of —43.5° C, ( — 56? F.), but even lower 
figures have been recorded in sheltered mountain valleys, where 
strong temperature inversions build up. Verkhoyansk and Oymya- 
kon have a recorded minimum of approximately —70° C. (—94° 
EF). Only the exceptionally dry air and calm conditions, resulting 
from the stable high pressure, make such temperatures bearable. 
Summers, although short, are warm, Yakutsk has a July average 
of 19° C, (66° F.). Rainfall everywhere is low, 8-16 in. a year 
and falling to 4 in. or less along the Arctic coast. The whole 
tepublic is underlain by permafrost, with only isolated unfrozen 
Patches in the south, At Yakutsk it is 450 ft. deep, but on the 
Coast the permafrost reaches 1,000 ft. or more in depth and at 
Kozhevnikovo bay in the extreme northwest it is about 2,000 ft. 
thick, On the coastal lowlands and the islands are extensive areas 
of fossil ice, A broad strip, up to 150 mi. wide, along the coast 
'S in tundra, with a scanty vegetation of mosses, lichens and 
dwarf shrubs, The islands are in Arctic desert with very little 
Vegetation, To the south, the tundra gives way to stunted forest 
of Dahurian larch and dwarf birch, which in turn gradually changes 
Southward into taiga, which covers almost all the rest of Yakutia. 

Yerywhere the shallow-rooted Dahurian larch is dominant, but 
irch, pine and some spruce are also found. In the forest are 
Scattered treeless patches of grass known as alasy, probably the 
tesult of fire and grazing. The higher ranges and plateaus are ìn 
mountain tundra. Soils are mostly poorly developed over the 
hints and are often of the gley type. Central Yakutia has 

ighly individual pale yellow soil. d 

he Vakuts are a Toit people and numbered 236,000 in the 

SSR, as a whole in 1059. This figure remained fairly stable 
iter the 1926 census (235,900), while the population of the re- 
E increased from 260,000 to more than 487,000—a renecaon 

€ steady influx of Russian settlers. The Russians are mostly 
“oncentrated in the towns and along the middle Lena. There are 
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also small numbers of Evenki (Tungus) in the Central Siberian 
and Aldan plateau areas and Eveny (Lamuts) in the Indigirka- 
Kolyma lowland. Almost half (239,411) of the 1959 population 
was urban. Although there are only 8 towns, there are 42 urban 
districts, an indication of the recent date of economic develop- 
ment. Only the administrative centre of Yakutsk (q.v.; 74,330 
in 1959) is of any size. The sparse population (0.4 persons per 
square mile) reflects the remoteness and harsh physical conditions 
of Yakutia. Only in the south, along the Lena and its tribu- 
taries, is agriculture possible and even there labour réquirements 
and production costs are very high. Arable land totals no more 
than 217,400 ac., mostly under oats, rye and vegetables; and 
cattle rearing is more important. The Yakuts, Evenki and Eveny 
chiefly live by reindeer herding, fishing and fur hunting. The 
republic provides a fifth of Soviet fur production, mainly squirrel, 
fox,arctic fox and ermine. Fishing is important on the rivers and 
along the coast. The greatest sources of wealth are the mineral 
deposits, especially gold. Two of the major goldfields of the 
U.S.S.R. are located around Aldan and Tommot in the south and 
in the Indigirka valley. Mirny, in the Vilyui basin, is the country's 
principal source of diamonds, and there are other major deposits 
in the same area. The Vilyui valley also produces salt. Tin is 
mined in the Yana valley, centred on Batagai and its enriching 
plant. Small quantities of coal are obtained along the lower Lena, 
although reserves are believed to be vast. Apart from roads 
linking Yakutsk to Aldan, to the port of Magadan on the Sea of 
Okhotsk and to the Vilyui valley, the only communications over 
this great area are by the rivers (open only for three to four 
months a year), winter sledge trails and aircraft. — (R. A. F.) 

YAKUTSK, a town and administrative centre of the Yakut 
Autonomous Soviet Socialist Republic of the Russian Soviet Fed- 
erated Socialist Republic, U.S.S.R., stands on the left bank of the 
Lena (6 mi. wide there), about 280 mi. N.N.E. of Aldan, via which 
it is linked by road with the Trans-Siberian railway. Pop. (1959) 
74,330. Yakutsk was founded as a fort in 1632 on the right bank 
and was transferred to its present site in 1642, There are timber, 
metal, leather-working and food-processing industries, and the 
town is a centre of the fur trade and a river port, It has a 
university, a teacher-training institute and the Yakut branch of the 
Siberian department of the Academy of Sciences. (R. A. F.) 

YALE, CAROLINE ARDELIA (1848-1933), U.S. edu- 
cator of the deaf, collateral descendant of Elihu Yale, was born 
at Charlotte, Vt., on Sept. 29, 1848. She attended the academy at 
Williston, Vt., which her father had helped to found, studied for 
two years at Mt. Holyoke College, South Hadley, Mass., and 
taught briefly in academies at Williston and Brandon, Vt. 

In 1867 the Clarke Institution for Deaf Mutes, which in 1896 
became the Clarke School for the Deaf, was established at North- 
ampton, Mass. Its principal, Harriet Burbank Rogers, rejecting 
the finger alphabet method of teaching deaf children, introduced 
the German oral method by which children were taught to speak 
and to read lips. Caroline Yale was invited to join the teaching 
staff of the Clarke institution in 1870. She visited the school for 
a trial month and remained for 63 years. In 1873 she became 
associate principal and, in 1886, principal. She collaborated with 
Alexander Graham Bell, inventor of the telephone, in experimental 
use of the phonetic system devised by his father. Under her di- 
rection, the school’ added athletic and manual training, and in 
1889 normal classes were opened to train teachers for the deaf. 
Resigning as principal in 1922, Miss Yale stayed on as director 
of the normal department and principal emeritus until her death 
in 1933. She was director of the American Association to Pro- 
mote Teaching of Speech to the Deaf and author of Years of Build- 
ing, Memories of a Pioneer in a Special Field of Education (1931). 

Y (E. F. WR.) 

YALE, LINUS (1821-1868), U.S. inventor, designer of the 
compact cylinder pin-tumbler lock that bears his name, was born 
in Salisbury, N.Y., on April 4, 1821. He started to be a portrait 
painter but became interested in locks after his father, who was 
also an inventor, began to make bank locks in Newport, N.Y., 


about 1840. 
Linus’ first independent achievement was the “Yale Infallible 
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Bank Lock” in 1851, Subsequently, he produced more intricate 
locking mechanisms for bank use and operated his own factory in 
Shelburne Falls, Mass. 

His most important achievement was the cylinder lock. It was 
well suited for use where a small but secure lock was desired and 
it was operated by a flat key that could easily be carried on the 
person. He received patents for this lock on Jan. 29, 1861, and 
June 27, 1865. When the success of the Yale lock required him 
to expand his business he consulted William Sellers, a machine- 
tool manufacturer in Philadelphia, and through him met John H. 
Towne, Yale and Towne formed the Yale Lock Manufacturing 
company at Stamford, Conn., in Oct. 1868. When Yale died in 
New York city on Dec. 25, 1868, Towne carried on the business, 
which eventually became the Yale and Towne Manufacturing com- 
pany. (J. B. Ra.) 

YALE UNIVERSITY, the third oldest institution of higher 
education in the United States, situated at New Haven, Conn. 
In 1700 the needs of New England in the way of higher education 
were supplied by Harvard College, at Cambridge. Massachusetts 
Bay Colony was naturally the chief patron of Harvard, but Con- 
necticut bore its full share in support of the enterprise. The two 
commonwealths, however, diverged to some extent in their theo- 
logical and political development and there arose the desire for a 
separate college in Connecticut. The first distinct traces of this 
scheme appear in the early summer of 1701, in the neighbourhood 
of New Haven. The Rev. James Pierpont (Harvard, 1681), min- 
ister of the New Haven Church, was the chief promoter. 

The general court of the Colony met at New Haven in October 
1701, and a charter was granted “for the founding, suitably en- 
dowing and ordering a Collegiate School within his Majesty’s 
Colony of Connecticut." The founders chose the Rev. Abraham 
Pierson of their number as rector of the Collegiate School and it 
was at his parsonage in Killingworth that the first scholar sought 
admission in March 1702. The school continued at Killingworth, 
with the annual commencements at Saybrook, until the death of 
Rector Pierson on March 5, 1707. From 1707 to 1716, although 
the commencement exercises were held annually at Saybrook, the 
students resided in the several towns where their tutors were 
established. It was not until a gift of nearly 1,000 volumes of 
great value was secured by Jeremiah Dummer, the agent for Con- 
necticut at London, that a building for the school became neces- 
sary. After much argument it was decided to establish the in- 
stitution at New Haven. A cargo of gifts for the Collegiate 
School, from Elihu Vale, former governor of Ft. St. George, 
Madras, India, and a native of Boston, including, besides books, 
East India goods which were sold in Boston for £562 12s., led the 
trustees to use the name Yale College at the first commencement 
(1718) in the completed college building. 

Pres. Thomas Clap secured the passage in 1745 of a new charter 
Which legalized the name Yale College and established its corporate 
form, in general providing a more explicit and liberal statement 
of powers and privileges conferred in 1701 and 1723. The organi- 
zation of a college church in 1757 provoked much criticism and 
revived the struggle to bring the college under the control of the 
legislature. In 1792 the governor and lieutenant governor of the 
state and six senior state senators were made ex officio members of 
the corporation. In 1872 the six senators were replaced by six 
graduates, chosen by the alumni. The act authorizing the name 
Yale University was passed in 1887. 

‘The curriculum of the college changed little before the ad- 
ministration of Timothy Dwight the Elder (1795-1817), who 
expanded the usefulness of the college by the organization of pro- 

fessional schools. Benjamin Silliman, Sr., (1779-1864) was ap- 
pointed to the first chair in chemistry, mineralogy and geology in 
the United States in 1802. In 1810 a medical department was es- 
tablished, and the theological and law departments were organized 
in 1822 and 1824. 

Under the administration of Theodore Dwight Woolsey (1846- 
71) graduate courses were organized in 1846 and the graduate 
school (under the title department of philosophy and the arts) 
was established the following year. The degree of doctor of 
philosophy was first conferred in the United States by Yale in 
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1861. In 1847 courses in applied chemistry were offered and in 
1852 instruction in engineering. Two years later these courses 
were distinguished as a separate section with the title Yale Sd. 
entific School, which was later changed to Sheffield Scientific 
School in appreciation of the assistance of Joseph E. Sheffield of 
New Haven, who endowed the school. From 1863 to 1892 this 
school was also the state college of agriculture and applied arts, 
The school of fine arts, established through the generosity of 
Augustus R. Street, was opened to students in 1869, the first of 
its kind to come within the scope of any university. The elective 
system of instruction in Yale College was substituted for the fixed 
curriculum in 1876. 

During the presidency (1886-99) of Timothy Dwight, grandson 
of the former President Dwight, the institution more than dou. 
bled in resources, faculty and student enrollment. The school of 
music was established in 1894, and its resources were augmented 
through the patronage of Joseph Battell, Albert Arnold Sprague, 
and his daughter, Mrs. Elizabeth Sprague Coolidge. 

An outstanding feature of the administration of Arthur Twining 
Hadley (1899-1921) was the development of the university ide 
coordinating the various schools and departments. The school of 
forestry, the oldest forestry school in continuous operation in the 
United States, was founded in 1900 as the result of the gifts of 
James W. Pinchot and his family. 

Under Pres. James Rowland Angell (1921-37) the university 
expanded rapidly. A school of nursing was established in 1923 by 
a gift from the Rockefeller Foundation; in 1924 endowment was 
provided by Edward S, Harkness for a department of drama and 
a university theatre; the Institute of Human Relations was or- 
ganized in 1929; and in 1932 the school of engineering, which had 
been a division of the Sheffield Scientific School, was reestablished 
in a separate school. In 1937 President Angell resigned and was 
succeeded by Charles Seymour. In 1943 the Institute of Far 
Eastern Languages was established and in the following year the 
Labor and Management Centre, Alfred Griswold served as pres 
dent of Yale from 1950 to 1963. During his term the engineering, 
music, and nursing schools were reorganized to provide graduate 
training only; undergraduate courses in engineering were trans- 
ferred to Yale College. A new department of biophysics was 6 
tablished, and an art gallery was opened. Griswold was succeede 
by Kingman Brewster, Jr., in October 1963. ‘ 

Residential Colleges.— The establishment in 1933 of residen- 
tial colleges, designed to regain for undergraduates in a large unl- 
versity the educational and social advantages inherent in ag 
groups of students, was an important modern develonme, à 
Yale. This was made possible by gifts from Vale grat i 
Edward S. Harkness. A number of colleges were establis m 
each providing accommodations for undergraduates de 
last three years of the course. The master of each college m 
in a house attached to the college quadrangle. He is assis se 
the work and life of the college by a group of faculty Eu i 
who are fellows of the college and have their studies hu si 
married, their living quarters in the quadrangle. The er us 
fellows assist in guiding the undergraduate in his choice © c d 
in his supplementary reading, and in general preparation 
examinations at the end of senior year. trustees 

Administration and Organization.—The board of the wn 
called the Yale Corporation, consists of the president of icut, ten 
versity, the governor and lieutenant governor of Connecti sell: 
fellows known as the successors of the original beo 
perpetuating), and six graduates elected for six-year 
alumni. | portus 

Four divisions—liberal arts, sciences, arts, and ene essi 
were established. Except in the cases of certain Ti depart 
schools, the university faculties, organized in separa E n 
ments, were further organized in these four broad g" student 
1920 the freshman year school was established to prep 
for admission to Yale College and the school of n of the 
undergraduate schools at that time. The graduate sc Be n Ai 
University include the Shefñeld Scientific School, pr school 
1945 as a graduate school; the school of medicine; divini a scho 
law school; school of art and architecture; school of musi6; 
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of forestry; school of nursing; school of drama; and graduate 
school. In 1962 the school of engineering was reorganized on a 
graduate basis. 

Curriculum.—After completing preparatory freshman year 
work, students may enter Yale College, which offers bachelor of 
science and bachelor of arts degrees. Advanced degrees came un- 
der the jurisdiction of the graduate school, but the administration 
of various advanced professional degrees was assumed by the pro- 
fessional schools. 

The Sheffield Scientific School offers graduate study in the sci- 
ences and mathematics, students registering jointly in this school 
and the graduate school. In addition to preparation for the prac- 
tice of medicine the school of medicine offers courses leading to 
degrees in public health. The school of art and architecture offers 
professional courses in architecture, city planning, painting, sculp- 
ture, and graphic design, in which lectures are combined with tech- 
nical practice. The school of music admits those who intend to 
become musicians by profession or to enter the field of musical 
criticism and literature of music. The curriculum of the school of 
nursing is open to women graduates of approved colleges and leads 
to the degree of master of nursing. Although Yale is a men’s 
school, properly qualified women are admitted to all schools except 
Yale College and the school of forestry. 

Libraries.—The University libraries had acquired more than 
4,800,000 bound volumes by the mid-1960s. Besides gifts of the 
early years of the college, particular mention should be made of 
the Aldis collection of American belles-lettres, the Elizabethan 
Club Library of Shakespeare quartos and folios, the Henry R. 
Wagner collection of British and Irish economic and historical 
tracts, the William S. Mason collection of Benjamin Franklin, 
and the Ezra Stiles manuscript diaries and itineraries. Other im- 
portant collections are the Penniman Library of Education, the 
William A. Speck collection of Goetheana, the Albert S. Wheeler 
Roman Law Library, the Lowell Mason Music Library, the Fred- 
erick S. Dickson collection of Fielding’s works, the Scandinavian 
Library of Count Riant, the Curtius and Seymour libraries of clas- 
sical literature, the Robert von Mohl Library of Political Science, 
the Edward M. House collection of historical papers, and the 
J. Sumner Smith Russian Library. Among its rare volumes the 
library has a copy of the Gutenberg 42-line Bible. 

Special Collections.—The collections of the Gallery of Fine 
Arts include the Jarves collection of Italian primitives (13th to 
17th centuries); the Trumbull collection of paintings and minia- 
tures; the Rebecca Darlington Stoddard collection of Greek vases; 
objects discovered at Gerasa and Doura-Europus; the Mabel Brady 
Garvan collection of American arts and crafts; and the Achelis, 
Herr, and Callender collections of prints. The collections of the 
cd Museum (1866) embrace the major fields of natural his- 
ory, 

Publications.—The Yale University Press was founded in 1908 
for the publication of works having permanent interest and value. 
From 1926 the Yale University Press published the Yale Review 
(1892), a national quarterly owned by the university. Publica- 
tions under the direction of students include Yale Law Journal; 
the Yale Literary Magazine (1836), the first undergraduate pub- 
lication in the U.S.; the Yale Daily News (1878), the oldest daily; 
the Yale Record, a humorous monthly; and the Vale Scientific 
Magazine, 

See also references under “Yale University” in the Index. 

(L: G. B.; X.) 

YALTA, a town of the Krymskaya (Crimea) Oblast’ in the 
Ukrainian Soviet Socialist Republic, U.S.S.R., stands on the south- 
ern shore of the Crimean Peninsula, 32 mi. (51 km.) ESE of 
evastopol, Pop. (1959) 43,994. Summers are warm and winters 
mild. These favourable climatic conditions and its scenic loca- 
tion between sea and mountains have made the town one of the 
Most popular holiday resorts of the U.S.S.R. There are many 
Sanatoriums and health establishments; one of the first tuberculo- 
35 sanatoriums in Russia was set up there in 1900 at the instigation 
9f Chekhov. Yalta is accessible by road from Simferopol where 

ere are rail and air connections, or by regular passenger steamers 
from Odessa, Sukhumi, and other Soviet Black Sea ports. The 
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town has wine making, fruit canning, and tobacco processing in- 
dustries. Yalta was much damaged during the German occupation 
of World War II. 

In February 1945 it was the scene of what became known as the 
Yalta Conference between Churchill, Roosevelt, and Stalin (see 
Wortp War II CONFERENCES, ALLIED). (R. A. F.) 

YALU (Chinese Ya-LÜ cHiaNG; Korean AMNOK-KANG), à 
river that forms the northwestern boundary of Korea with Man- 
churia, and a sharp dividing line between Chinese and Korean cul- 
ture. From a mountainous source in Chiang-pai shan (Korean 
Paek-tu san), the river winds through deeply entrenched channels. 
It widens out on a large flood plain near the Vellow Sea, 501 mi. 
from its origin. Near its mouth and connected by railroad and 
highway bridges are Sinuiju, Korea, and Antung, Manchuria. Dur- 
ing Japanese control (1910-45), hydroelectric power potential was 
exploited by the construction of dams on some tributaries and of 
a large dam across the river at Sup'ung capable of generating power 
at an installed capacity of 640,000 kw. This dam, important to 
the economy of Communist China and North Korea, was threat- 
ened during the Korean War when UN troops advanced toward 
it in the fall of 1950; retaining possession of it was a major reason 
for the entry of Communist China into the war. Some large in- 
dustries based on timber and power resources that had been de- 
veloped near the mouth of the river were destroyed by air raids 
during the Korean War. (S. McC.) 

YAM, a term usually applied to plants of the genus Dioscorea 
(family Dioscoreaceae), native to warmer regions of both hemi- 
spheres and including several tropical species cultivated for food. 
True yams are botanically distinct from the sweet potato (g.v.), 
but “moist-fleshed” varieties of sweet potato are often called yams 
in the U.S. D. bulbifera, the air potato yam, is one of the few 
true yams cultivated for food in the U.S. Yams have thick tubers 
(generally a development of the base of the stem), from which 
protrude long, slender, annual, climbing stems bearing alternate 
or opposite, entire or lobed leaves and unisexual flowers in long 
clusters, The flowers are generally small and individually incon- 
spicuous, though collectively showy. Each consists of a greenish, 
bell-shaped or flat perianth of six pieces, enclosing six or fewer 
stamens in the male flowers and surmounting a three-celled, three- 
winged ovary in the female flowers. The ovary ripens into a mem- 
branous capsule, bursting by three valves to liberate numerous 
flattish or globose seeds. 

Most yams contain an acrid principle that is dissipated in cook- 
ing. D. sativa and D. alata are the edible species most widely 
diffused in tropical and subtropical countries. The tubers of 
D. alata sometimes weigh 100 lb. JD. esculenta, grown on the 
subcontinent of'India, in southern Vietnam, and the South Sea 
islands, is one of the best foods. D. batatas, the Chinese yam or 
cinnamon vine, is cultivated for ornament in the U.S. and Britain. 
The only indigenous European species is D. pyrenaica, native to 
the Pyrenees, a remarkable instance of a species growing at a long 
distance from all its congeners. North America has a single native 
species, D. villosa, called wild yam root or colic root. It is found 
from Rhode Island to Ontario and Minnesota and southward to 
Florida and Texas, but is of no economic value. 

YAMAGATA, the name of a Japanese prefecture (ken) of 
northern Honshu and of its capital city. The area of the pre- 
fecture is 3,600 sq.mi. (9,300 sq.km.). Pop. (1960) 1,320,664. 
Essentially agricultural, Yamagata is noted for its rice production 
(third largest in Japan), sericulture, and fruit orchards. Forestry 
and mining in the mountainous interior and fishing along the Sea 
of Japan coast are important locally. Petroleum, natural gas, and 
lignite deposits are worked. Among its cities Yamagata and 
Yonezawa dominate the interior while Tsuruoka and Sakata are in- 
dustrial centres of the coastal district. Sakata is the main port. 

Yamagata, pop. (1960) 188,597, is the largest city. Located 
in an interior mountain basin, it developed as the castle town of 
the Mizuno clan. It is the commercial centre for the basin’s rice 
silk, and fruit. Metal casting is a thriving traditional industry that 
is carried out in small workshops and produces varied consumer 
goods. The city has a main branch of Yamagata University. 

Q.D Ez) 
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YAMAGATA ARITOMO, Price (1838-1922), Japanese 

leader of the Meiji Period and builder of the modern Japanese 
Army, was born into the family of a foot soldier in the fief of 
Choshü. Swept into the currents of loyalism and radicalism that 
followed the coming of Commodore Matthew C. Perry and Town- 
send Harris, he emerged from the Meiji Restoration as a leader of 
the semimodern militia of Choshü, the Kiheitai. In 1869, after 
the Tokugawa shogunate was overthrown, Yamagata visited Eu- 
rope. He returned impressed by the merits of Prussian military 
organization and alarmed by the rising tide of liberalism in the 
West. Yamagata took a leading part in planning the conscription 
system introduced in 1873, and he was primarily responsible for 
the introduction of the Prussian general staff system in 1878. He 
was determined to prevent civilian control of military policies, and 
achieved this by seeing that the Army and Navy were responsible 
only to the emperor, by keeping the high command beyond the 
reach or influence of civilian leaders, by stressing a code of loy- 
alty for servicemen, and by a requirement of 1900 that service 
ministers had to be named from the active list of generals and 
admirals, Yamagata also did much to organize Japan’s modern 
bureaucracy. As home minister in the 1880s he set up the central 
police system and perfected central controls over local govern- 
ment. In 1901 his civil service laws put key posts beyond the 
reach of party-controlled cabinets. Yamagata served as prime 
minister in 1890 and 1898-1900. He was for a time commander 
of the 1st army in Korea during the Chinese-Japanese War of 
1894-95, and he was chief of staff during the Russo-Japanese War 
of 1904-05. Named a prince in 1907, Yamagata was the most 
honoured and respected member of the group of elder statesmen 
known as the genró, particularly after the death of Prince Ito 
in 1909, In addition to an important advisory role in foreign 
affairs, he virtually controlled the selection of prime ministers 
until his death in 1922. (M. B. J.) 

YAMAGUCHI, the name of a prefecture (ken) in western 
Japan and of its capital city. The prefecture, Yamaguchi-ken, has 
an area of 2,345 sq.mi. and a population of 1,602,207 (1960). 
Since the greater part of the land area is composed of plateaus and 
hills, there are no extensive plains. The Akiyoshi caves on Nagato 
Mountain present a typical karst formation and are famous tourist 
attractions. Rice fields are mostly of the two-crop type. Sur- 
rounded on three sides by sea, Yamaguchi has a large deep-sea 
fishery catch, exceeded only by Hokkaido and Nagasaki prefec- 
tures. Anthracite coal from Omine and limestone and marble from 
Akiyoshi are important mining products. 

YAMAGUCHI-SHI, the capital, is in the central part of the prefec- 
ture, Pop. (1960) 87,695. Dating from the 14th century, when 
the town was planned to resemble Kyóto, it prospered as a castle 
town as well as a cultural and commercial centre under the Ouchi 
feudal lords. There are many institutions and objects of his- 
torical interest. (R. B. H.) 

;. YAMALO-NENETS NATIONAL OKRUG, established 
in 1930, forms the northern part of Tyumenskaya (Tyumen) 
Oblast' of the Russian Soviet Federated Socialist Republic, 
U.S.S.R. Area 289,691 sqmi. (750,300 sq.km.). Pop. (1959) 
62,334. The okrug occupies the northern part of the West Siberian 
Lowland, from the Urals on the west to the Taz-Yenisey. water- 
shed on the east. Apart from the narrow chain of the northern 
Urals, it is a vast, level plain, sloping imperceptibly to the Arcti 
Ocean, covered by extensive swam; DECORA SEUACUR 
£y p and peat bog, and drained by 
the Ob', Nadym, Pur, and Taz, all flowing into the 550-mi.-long 
Ob Gulf. Between the Ob Gulf and the Kara Sea is the Yamal 
Peninsula, which gives its name to the okrug. The greater part 
is covered by tundra, almost wholly barren in the north, with 
mosses and lichens farther south and with bushes fringing the 
stunted boreal forest, which appears in the south of the okrug. 
The climate is extremely severe. Salekhard has a July average 
temperature of 56° F (13° C) and a January average of 0° F 
(—18? C). Frosts can occur in any month. 

The climate and the swampy and barren terrain keep economic 
development to a minimum, as the very small population would 
indicate. Agriculture is impossible and the Nenets (Nentsy) live 
chiefly by reindeer herding, supplemented by fishing; seals are 
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hunted along the coast. The okrug is one of three formed for th 
Finno-Ugric Nenets, sometimes known by the name Samo i 
5 -. ^ 5 - yed 
(q.v.). Russians live mainly along the Ob’ and particularly in the 
sole town and administrative centre of Salekhard (pop. [19 59] us 
567). The town has fishing and timber-working industries and Y 
the main river port of the lower Ob'. On the opposite, or left bank 
is the urban district of Labytnangi, terminus of a railway aaro 
the Urals from Vorkuta. Otherwise the okrug is devoid of all com. 
munications save the navigable Ob’ and winter sleigh trails, 
RAR, 

YAMANASHI, inland prefecture (ken) in ae md. 
with an area of 1,723 sq.mi. and a population of 782,062 (1960). 
The prefecture presents an attractive topography and a compli. 
cated geologic structure. Agriculture is the basic industry, with 
extensive mulberry fields and orchards. The so-called. Kishi 
grapes are of ancient origin. Other fruits grown are peaches, ap. 
ples, and cherries. The factories are small-scale, textiles being the 
most important industry, followed by the processing of foodstuffs, 
Yamanashi-ken is within a convenient distance of Tokyo, and is 
favoured with many scenic attractions. Weekend tourists provide 
important income. Kofu (pop. [1960] 160,963) is the prefec- 
tural capital. (R. B. H.) 

YAMANOE NO OKURA (commonly Oxuma) (c. 660- 
733), one of the most individualistic, even eccentric, of Japan's 
classical poets, lived and wrote in an age of bold experimentation 
when native Japanese poetry was developing rapidly under the 
stimulus of Chinese literature. His poems are characterized by a 
Confucian-inspired didacticism and moral emphasis unique in Jap- 
anese poetry. The stern logic of Confucian morality, however, is 
often tempered with a Buddhist resignation and acceptance of fate 
more in keeping with what came to be the typical. Japanese view 
of the world. 

Relatively little is known of the poet’s early life, except that 
he accompanied an official embassy to the Chinese court in 702, 
returning perhaps some five years later; the experience must have 
left a deep and lasting impression upon him. After serving & 4 
provincial official, in 721 he was appointed tutor to the crown 
prince, and from 726 to 732 he was governor of the province of 
Chikuzen, in Kyushu, . There he was responsible to the governor. 
general of the island, Otomo no Tabito (665-731), himself a major 
poet and patron of letters, and the two formed.a close literary 
relationship which both influenced and encouraged Okura. He tt 
turned to the capital, Nara, in 732 and is believed to have died the 
next year. ; 

All of Okura's extant work—62 poems, of which 51 are isis 
two Chinese poems; and a short prose essay—is contained ns 
8th-century anthology Manydshu (Eng. trans., under. that til i 
1940), but he is also known to have compiled an anthology him 10 
(the Ruijū Karin, “Classified Forest of Verses"), and a set 0 ca 
tanka headed “Composed by Ama no Arao” in the Manyoshii d 
lieved for stylistic and other reasons to be his. The most an 
of his poems is the “Dialogue on Poverty" (Hinkytt Mone 


tj E H xchange 
which treats the sufferings of poverty in the form of a is situa- 
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between a poor man and a destitute man. Dramatic i! ein 
tion and characterizations, vivid in the force and partic a ied 
: e of its Sub) 


its imagery, the poem has been regarded by virtu 
as an implied rebuke to the state for permitting suc! 
exist, and it is in any case exemplary of Okura’s m 
softened, in the envoy, by a Buddhist-inspired coun 
tion which is peculiarly Japanese and sets Okura à 
Chinese poets who wrote on similar subjects. 
his poems expressing love for his children, inc 
lament on the death of his son Furuhi; his “La j 
stability of Human Life"; and his long poem lam 
Sickness and old age. 961). 

See R. H. Brower and E. Miner, Japanese Court Porirt A H. B) 
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YAMASHITA, TOMOYUKI (1885-1946), Japan yi 
officer, whose brilliant campaign in the Malay Peni 
World War II earned him the nickname “Tiger of Mis 
born Nov, 8, 1885, in Kóchi Prefecture. A graduate 0. d in Bt 
tary Academy and Military Staff College, he also stu? 


h conditions W 
oral concert 
sel of resign 
part from 
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rope. He spent much of his career in the war ministry, served in 
China, and for five months in 1940 held the important position of 
inspector general of military aviation. 

When Japan entered World War II, Yamashita commanded the 
forces attacking the great British naval base of Singapore. He 
led his forces down the peninsula, striking by sea again and again 
at the defenders’ rear, until he entered Singapore and, on Feb. 15, 
1942, forced its surrender. He was promoted to full general in 
1943 and in September 1944 was put in command of Japanese 
troops in the Philippines, arriving in Manila barely a week before 
the United States reinvasion of the islands. Yamashita’s forces 
were weakened and scattered, and he was driven into the moun- 
tains of northern Luzon, where he managed to hold out until the 
end of the war, He was convicted by a U.S. military court of vio- 
lation of the laws of war, condemned to death, and hanged near 
Manila on Feb. 23, 1946. (S. L. Fx.) 

YAMATO, the ancient name for the peninsula on the Japanese 
island of Honshu. In its northern section is the former Japanese 
capital, Nara (q.v.). It is generally accepted that the tribe or 
“clan” of early Yamato, in Bronze Age times, was successful in 
establishing political domination over the islands in the south, the 
Ainu being still dominant in the north. It is said that the imperial 
line came from the Yamato people of prehistoric Japan. To the 
Japanese, Yamato has always been a symbol of political unity and 
national consciousness. Yamato damashii refers to the national 
"soul," the spirit of bravery characterizing the warrior ethic of 
the Japanese. 

See also SHINTO. " (R. F. Sr.) 

YAMAZAKI ANSAI (1618-1682), Japanese religious 
thinker, founder of Suiga (Suika) Shinto, amalgamating the Neo- 
Confucian philosophy of Chu Hsi (q.v.) with the religious doc- 
trines of Shintó. Born in Kyóto on Dec. 9, 1618, Yamazaki was 
first a Buddhist monk, became a Confucian teacher when he was 
25, and was not initiated into Shinto (Ise and Yoshida schools) till 
he was around 50. Many talented scholars were among the thou- 
sands of students who gathered around him. He died at Kyóto on 
Sept. 16, 1682. 

_ Yamazaki's application of Chu Hsi theory toward an interpreta- 
tion of Shintó was somewhat far-fetched, but his pious and mys- 
tical belief in the identity of kami (the cosmic Lord, Heaven) and 
man represented a deeply religious attitude. Devotion and righ- 
teousness were the basic elements of his school. The ideal of his 
leaching was to cultivate a pious man, trustful in divine mercy 
and protection, Religious teaching was not to be found in writing: 
Heaven and earth are the texts, the sun and the moon being the 
testimonies”; “The expressions of the Way of kami in ancient 
Scriptures are pure and symbolic like children’s words, yet the 
Holy of the divine is there.” The “Supreme Ultimate” of Neo- 
Confucianism he identified with the first two deities of the Kojiki 
and Nihongi (qq.v.). They were regarded as identical and the 
same reality as the substance of the universe and the source of 
morality, The Shintó nationalism he fostered, based on these ideas 
and focused on extreme respect for the emperor, was one of the 
philosophical roots from which the later extreme nationalism and 
emperor worship grew. The Suiga school lost its influence in the 
19th century when Fukko (“revival”) Shintd became dominant. 

See also SHINTO: Confucian Shintō. (N. Hr.) 
a AMBOL, a town in east-central Bulgaria, in the district of 
Be Same name, lies on the Tundzha River, 50 mi. (80 km.) W of 
in on the Plovdiv-Burgas railway line. Pop. (1965) 58,- 
Wh, Once the site of the ancient Thracian settlement Cabile, 

ich Stood 6 mi. to the northwest, the town developed as an in- 
ic trade centre amid a rich farming region, Modern fac- 
a S produce farm equipment, canned foodstufís, tobacco prod- 

5, cotton fabrics, and ceramics. (L. Dr) 

YAMUNA: see JUMNA. 

a ANCEY, WILLIAM LOWNDES (1814-1863), South- 
url leader who took à strong proslavery stand in the years 

i ing the American Civil War, was born in Warren County, 
eu ine 10, 1814. He attended Williams College, Williams- 
dini ass., for one year, studied law at Greenville, S.C., and was 

ted to the bar. He was elected in 1841 to the Alabama state 


House of Representatives, became state senator in 1843, and in 
1844 was elected to the national House of Representatives to fill 
a vacancy, being reelected in 1845. In 1846 he resigned his seat, 
and devoted himself to resisting the antislavery movement. In 
1848 he secured the adoption by the state Democratic convention 
of the so-called Alabama Platform, declaring that it was the duty 
of Congress not only to allow slavery in all the territories but to 
protect it, that a territorial legislature could not exclude it, and 
that the Democratic Party should not support for president or 
vice-president a candidate not openly opposed to the exclusion of 
slavery from the territories. When the Democratic convention 
in Baltimore refused to incorporate his ideas into the platform, 
Yancey left the convention. He opposed the Compromise of 1850 
and even went so far as openly to advocate secession. In 1858 he 
advocated the appointment of committees of safety, the formation 
of a league of united southerners, and the repeal of the laws making 
the African slave-trade piracy. 

He attended the Charleston convention of the Democratic Party 
in April 1860, and again demanded the adoption of his ideas. De- 
feated, he again left the hall followed by the delegates of Alabama, 
Mississippi, Louisiana, South Carolina, Florida, Texas, and two 
of the three delegates from Delaware. On the next day the 
Georgia delegates and a majority of the Arkansas delegation with- 
drew. 

In the Baltimore convention of the seceders he advocated the 
nomination of John C. Breckinridge, and made a tour of the 
country on his behalf. When the South seceded, he delivered the 
address of welcome to Jefferson Davis on his arrival at Mont- 
gomery, but declined a place in President Davis’ cabinet. On 
March 31, 1861, he sailed for Europe as the head of a commis- 
sion sent to secure recognition of the Confederate government, 
but returned in 1862. to take a seat in the Confederate senate. 
Because of his failing health, he left Richmond early in 1863, and 
on July 27 died at his home near Montgomery. 

See J. W. DuBose, The Life and Times of W. L. Yancey (1892). 

YANG, CHEN NING (1922- ), Chinese and U.S. physi- 
cist, together with Tsung-Dao Lee (q.v.) received the Nobel 
Prize for Physics in 1957 for the discovery of violations of the 
principle of parity (the principle of space reflection symmetry). 
This principle had previously been considered generally valid, but 
Lee and Yang demonstrated that for certain processes it had not, 
in fact, been established, and pointed out specific experiments to 
test the principle. These experiments then showed the violation of 
the parity principle, and rapidly led to substantial advances in 
the physics of elementary particles (see PARITY, Law or CONSER- 
VATION OF). 

Yang was born Sept. 22, 1922, in Hofei, Anhwei Province, and 
was educated at the National Southwest Associated University, 
K’un-ming and the University of Chicago (Ph.D., 1948), studying 
under Enrico Fermi. He was an instructor in physics at the Uni- 
versity of Chicago (1948-49), a member of the Institute for Ad- 
vanced Study, Princeton, N.J. (1949-55), and, from 1955, a full 
professor there. Yang's other contributions in physics are chiefly 
in the fields of statistical mechanics and symmetry principles. His 
works include Elementary Particles (1962). (Jx. S.) 

YANGCHOW (formerly Cutanc-ru or KraNcrU), a city of 
Kiangsu Province, China, on the Grand Canal north of the Yang- 
tze River, about 35 mi. NE of Nanking. The Chinese Commu- 
nists returned to the use of the old name in 1949, applying 
Chiang-tu toa suburb. The site of the city is very old, and was 
the location of a southern capital of the Sui dynasty in the Sth 
century. Yangchow was a foreign trade seaport by the 9th cen- 
tury, with a colony of foreign merchants. It reached its commer- 
cial peak during Mongol times, so that it was logical that Marco 
Polo be appointed an official and stationed there (c. 1282-85). 
Sacked by the Japanese in the late 16th century, Yangchow never 
regained its importance, particularly as the Grand Canal silted up 
during the late 18th and 19th centuries. It is a cultural and trade 
Fo (salt and rice), rather than industrial. Pop. E TEM 180 

. E. Sn. 
QAM eu (440-360 B.c.?) is generally regarded as the rep- 
g among the “hundred philosophers” of ancient 
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China because Mencius (371-289 B.c.?), the Second Sage (after 
Confucius) of China, condemned him for upholding the principle 
of “each one for himself.” Actually, Yang Chu belongs quite 
properly to the tradition of Taoism, as he also emphasizes natu- 
ralism. He is known only from the Lieh-tzu (a Taoist work), ch. 
vii of which bears the title “Yang Chu.” The material is evidently 
a remnant from his writings. Within the space of a few pages it 
bespeaks a refreshingly unorthodox view of life and value, The 
discourses touch upon problems of name and reality, pleasure and 
pain, and untrammeled freedom. Contrary to popular miscon- 
ceptions, Yang Chu was an advocate not of licence and debauchery 
but of naturalism. He said “The only way to treat life is to let 
it have its own way, neither hindering it nor obstructing it.” Man 
owes it to himself to live pleasurably, and to live pleasurably means 
to live naturally. Overindulgence goes against nature as much as 
overinhibition does. Interference with others, whether in the form 
of assistance or encroachment, is out of the question. Yang Chu, 
on principle, “would not give up a single hair for the benefit of 
the whole world." 

A Western reader of Yang Chu is readily reminded of Epicurus 
(q.v.). Both thinkers hold a measure of charm; both suffer from 
a lack of profundity. See also Taoism: Philosophical Taoism: 
Yang Chu. 

See A. C. Graham (trans.), The Book of Lieh Tzu (1960). 

(Y. P. M) 

YANG HSIUNG (c. 53 3.c.-A.v. 18), Chinese poet and phi- 
losopher best known for his poetry written in the form known as 
fu, was born near Ch'eng-tu, Szechwan Province. As a quiet 
and studious young man he came to admire and practise the 
fu form, an irregular style of metrical composition in which regu- 
lar rhymes were not used: poetic content, rather than poetic struc- 
ture, was its ‘special characteristic (see CHINESE LITERATURE; 
Ch'in and Han Dynasties). When he was over 40 years of age he 
went to live in the imperial capital, Ch’ang-an (Sian), where his 
reputation as a poet won him a position at court. In a.D, 9 Wang 
Mang usurped the imperial throne (see HAN) and executed or im- 
prisoned many prominent persons. Yang Hsiung, about to be ar- 
rested and fearful that he could not clear himself, threw himself 
from the high window of a pavilion and was badly injured. The 
emperor, finding that Yang had no interest in politics, ordered that 
his case be dropped. He died at the capital in A.D. 18. 

In later life Yang Hsiung turned from poetry to philosophy, in 
which he was influenced by both Confucianism and Taoism. The 
doctrine for which he is remembered reflects the perennial Chinese 
interest in human nature, which Yang regarded as a mixture of 
good and evil, avoiding the extreme positions taken by Mencius 
(original goodness) and Hsün-tzu (original evil). His chief works 
in philosophy were the Fa-yen (“Aphorisms”), in 13 chapters de- 
voted to ethics, history, etc., and the 7’ai-hsiian ching ("Classic 
of the Great Mystery"), and 15 essays imitating the Confucian 
classic 7 Ching in form. 

Among his poetical works, the Ch’u-pin fu ("Poverty") ap- 
pears in English translation by Arthur Waley in The Temple, and 
Other Poems (1923), and the Kan-ch’uan fu (describing a reli- 
gious ceremony in the emperor's country palace) in German trans- 
lation by E. von Zach in Sinica, vol, 2, pp. 190-193 (1921). There 
is no translation of the 7’ai-hsiian ching into a European lan- 
guage. The Fa-yen has been translated into French by B. Belpaire 
Le Catechisme philosophique du Yang-Hiong-tsé (1960), and into 
German by E. von Zach, "Yang Hsiungs Fayen: Wörter strenger 
Ermahung," in Sinologische Beiträge, 4:1-74 (1939). 

See Fung Yü-lan, History of Chinese Philosophy, vol. ii, pp. 136-150 
(1953). (H. H. D.) 

YANGTZE (Cnu'ANc Cutane), the longest river of China and 
its principal waterway. The commonest Chinese name for the 
whole river is Ch’ang Chiang, though Ta Chiang is often used, 
these meaning “long river" and “great river.” There are many 
local names, Yangtze, meaning “river of the Yang village,” a Brit- 
ish early 19th-century name, being that of a portion near the 
mouth; Chin Sha Chiang ("river of golden sand”) is used in the 
Tibetan border area, and Dre Che is the Tibetan name. The 

Yangtze traverses central China roughly from east to west flowing 
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past the cities of Chungking, Wu-han and Nanking (qq.0,) to the 
East China sea near Shanghai, thus linking the interior with the 
Pacific maritime routes. Its course passes through China’s ¢ 
economic regions (among the most densely populated in bet 
—the Lower Yangtze plain comprising Anhwei and Kiangsu (qq, 
provinces, and the Middle Yangtze plain including Hae 
and Kiangsi (qq.2.). 
The length of the Yangtze is 3,434 mi., and its drainage basin 
covers about 756,498 sq.mi., most of which lies within and below 
the Szechwan (q.v.) basin of west China. The river rises in the 
Tibetan highlands on the southern flanks of the Kunlun mountains 
in several headstreams including the Murui Ussu and Ulan Muren 
at an elevation close to 17,000 ft. It flows southeastward 
1,200 mi., and drops almost 15,000 ft. Some 600 mi. of its 
in the Tibetan border zone involves great bends through dec 
gorges across the southeastward trend of the border ranges. 
chief Tibetan tributary, the Ya-lung, there comes in from the l 
The Yangtze emerges into the Szechwan basin at P'ingshan, having 
dropped another 1,000 ft., and flows at about 950 ft. elevation at 
the head of navigation 1,630 mi. from the sea. Within the Sze- 
chwan basin the fall of the river is more gradual. The Mi jiang 
enters from the north at I-pin (Sui-fu), 30 mi. below P'ingshan, 
Between I-pin and Chungking the T’o Chiang joins from the north 
and the Hung Chiang comes in from northeastern Kweichow. A 
Chungking the Chia-ling Chiang enters as a major northern tribu- 
tary. The elevation of the river at Chungking is 650 ft, an ‘the 
shift between winter low level and summer flood peak often is 
100 ft, Between Chungking and I-ch’ang the only major tributary 
is the Wu Chiang, entering from northeastern Kweichow, T 
Through the western Szechwan basin the Yangtze flows betwee 
fairly low banks, but east of Chungking it becomes entren 
The Szechwan-Hupeh mountain border is strongly folded and 
faulted, and stands well above the level of the Szechwan 


Just below Wan-hsien the river turns eastward and plunges into 
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spectacular Yangtze gorges. For about 200 mi. these are d S 
sion of narrow, steep-sided to vertical-walled, canyons b à 
short reaches where tributaries have cut deep side canyons: 
several places hard rock ledges in the river bed cause rap 
other rapids are caused by landslides from the canyon wal 
summer flood the river often rises 200 ft., during which 
rapids cause little hazard for shipping, though the swift cul 
be troublesome. During winter low water the reaches âl 
but the rapids are beset with violent whirlpools and narrow Swit 
races in which the water velocity may exceed 13 m.p. tow 
path runs through the gorges on the left bank, often cul 

solid rock, by which large gangs of men, known as “trac ers 
native craft over the rapids, using half-mile long bamboo: 
Modern ships require powerful engines to cope with the t 
ous river, It is within this section that hydroelectric M 
superabundant power potentials, but cost of develop 

be tremendous. 

The Yangtze emerges from the gorges at I-ch'ang, at 13 if 
vation, 1,000 mi. from the sea. For the next 400 mi 
drops about 90 ft., with Wu-han, 600 mi, from the sea, S 
40 ft. elevation, In this section the river meanders, al 
well above the lake level of Tung-t'ing Hu which gathers the 
age of the Hunan rivers to join the Yangtze, from the sou 
west of Wu-han. Historically this section long has pre 
jor diking problems; when the main river is in flood it of 
through into the lake, which serves to detain the flood wate 
Chinese Communists in 1953 diked off a 356 sq.m. secto! 
lake basin as a flood reservoir. x 

From the northwest the long Han Shui enters the Yi 
Hankow where flood level stands 55 ft. above low water, 
above the city. There, completed in 1957, is the only b 
the Yangtze, a 3,762-ft. double-decked road and rail br 

Below Wu-han the river gradient is slight, and the 
crosses structural lines of old mountain blocks, as it 
course between major hill bastions. From the south ed 
tributary stream system, of which the Kan Chiang LA 
river, gathers behind P'o-yang (g.v.) in Kiangsh to 
Yangtze at Chiu-chiang (Kiukiang). Below Wu-hu is thi 
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delta portion of the river, with tidal effects reaching that city. 
Here begins a broad and flat, but watery, flood plain-delta which 
merges on the north with the southern north China plain. Shang- 
hai, the natural outlet for the huge Yangtze basin, situated on a 
tidal flat, is linked to the river by the Whangpoo (Huang-p’u 
Chiang). It is estimated that the Yangtze is building its delta out- 
ward at the rate of more than a mile per century. 

Below I-ch'ang much of the river is diked, the Han and the Kan 
also being partly diked, so that the total length of main dikes 
exceeds 2,000 mi, In the Hupeh plain sector the main dikes now 
exceed 50 ft. in height. There are nearly 7,000 sq.mi. of lake sur- 
face in the Yangtze system below I-ch’ang, providing flood reser- 
voir space. Low water normally occurs from December to March 
throughout the whole river system. Flood season in the Kan 
river basin in Kiangsi normally is in late May, that of the Hunan 
tributaries is in early June, the Han river flood peak is mid-to-late 
June, and for the Szechwan basin the peak period normally is in 
early July. When heavy rains flood only one major sector of the 
Yangtze system at a time, there seldom is serious flooding through- 
out, but in those years in which the whole basin receives torren- 
tial rains at the same time, disaster results. In 1931 about 34,000 
sqmi. in the Yangtze and the Huai Ho were inundated, and in 
1954 the worst flood in known history hit the same region. The 
mean volume of water discharged into the sea is estimated at about 
700,000 cu.ft. per second, but the 1931 peak flood was close to 
3,000,000 cu.ft, per second, well over the safe level for the dikes 
of that year. The annual sediment discharge is close to 1,000,000,- 
000 tons per year, with heavy flood seasons exceeding that figure. 

The Yangtze river system forms one of the world’s best com- 
mercial highways and to the Chinese has always been important 
asa means of intercommunication. Marco Polo, who visited cen- 
tral China in the 13th century, was impressed by the volume of 
river traffic, In summer, ships up to 10,000 tons can reach Han- 
kow, 4,000-ton ships can make I-ch'ang, and powerful 1,000-ton 
ships can navigate to Chungking. About 2,000 mi. of tributary 
courses are open to steam launches in summer. About 25,000 mi. 
of main river and tributary channels can be navigated by native 
junks and rafts during summer periods. The long flow period of 
the Yangtze is notable, so that much of the system is navigable 
for almost eight months of the year. 

In the past the Yangtze valley as a political term indicated the 
sphere of influence or development assigned to Great Britain by in- 
ternational agreement. Subsequently more than 1,000 mi. of the 
river were held by the Japanese during the Chinese-Japanese War 
(1937-45). The ‘Yangtze was the scene in 1949 of a famous naval 
exploit; in April the British frigate H.M.S. “Amethyst” was at- 
tacked and detained by Chinese Communist artillery for nearly 
three months while proceeding to Nanking on a humanitarian mis- 
sion on behalf of the foreign community, Unable to obtain a safe- 
conduct guarantee, the warship navigated downstream for 140 mi., 
ât times under heavy fire, and arrived at the mouth with only a few 

ours of fuel remaining. 

See also references under “Yangtze” in the Index. (J. E. Sr.) 

YAO (or AFRICA), a Bantu people inhabiting southernmost 

Anganyika (Tanzania), the region between the Rovuma and 

‘jenda rivers in Mozambique, and the southern part of Malawi 

Yasaland), Their movement into Tanganyika and Nyasaland 

tom Mozambique began after 1850, but their origin in Mozam- 
ARES is obscure. Language, customs, and belief link them more 
fees with the Bantu of East Africa than with those of Central 
[SRM 1800 they had become known as traders plying be- 
is n the inland tribes and the Arabs on the east coast. Much of 
"i trade was in slaves which led eventually to clashes with Euro- 
tes Powers establishing control over former Yao territory be- 
E 1785 and 1900. The Yao were never united but lived as 
ED ruled by chiefs who were predominantly military and 
tidie ercial leaders, and they were subjugated by a series of spo- 
engagements. By 1900 all Yao chiefdoms had come under 
erman, Portuguese, or British rule. 
Probe fe statistics were available in the 1960s, but there are 
s ably between 750,000 and 1,000,000 Yao altogether. They 
an agricultural people using slash-and-burn techniques to cul- 
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tivate their staples, maize and sorghum. They keep little live- 
stock other than chickens and a few goats. Fish provides protein 
in areas near lakes or larger rivers. In Malawi tobacco has be- 
come an important cash crop. 

The Yao live in compact villages (averaging 75-100 persons) 
under traditional headmen who are responsible for spiritual and 
material welfare. These headmen, like the chiefs, succeed matri- 
lineally, the office usually going to their eldest sisters’ firstborn 
sons. Uxorilocal marriage is the rule (i.e., a man on marrying 
leaves his village to live in that of his wife) so that the villages 
are composed basically of groups of matrilineally related women 
and their spouses. Yao social life features annual initiation cere- 
monies involving circumcision for boys but no clitoridectomy for 
girls. Originally these ceremonies were closely connected with 
the worship of ancestor spirits, but through Arab contact most 
Yao are Muslims and the rites incorporate Islamic elements. 

See J. C. Mitchell, “The Yao of Southern Nyasaland,” Seven Tribes 
of British Central Africa, ed. by E. Colson and M. Gluckman (1951), 
The Yao Village (1956); W. H. Whiteley, A Study of Yao Sentences 
(1966). (J. C. Mr) 

YAO (or Asra), a mountain-dwelling Mon-Khmer people con- 
centrated in south China that once roamed much of the hill lands 
south of the Yangtze River and east of Szechwan and still are 
found in small groups in many southern provinces. Traditionally, 
they have led a semimigratory life of shifting cultivation, clearing 
and fertilizing the mountain slopes for cultivation by burning the 
forest and brush. Tribal organization has been poorly developed, 
although a strong patrilineal clan society existed. Features of the 
traditional culture included sexual freedom before marriage and 
marriage by free choice of the partners after a child is born. A 
type of shamanism also was practised together with the ancestral 
cult of the dog-god P'an-hu, a legendary dog that delivered the 
head of an enemy to a monarch and was awarded a princess for a 
wife. The Yao claim decendance from this union. 

Conflicting theories variously speak of the Yao as a branch of 
the Miao (q.v.) in western Szechwan, or as having evolved in 
southeast China independently of the Miao and speaking a paleo- 
Austronesian language modified by T'ai, Miao, and Chinese con- 
tacts. Formerly without a written language, the Yao, Miao, and 
other south China minorities now have a script based on the Latin 
alphabet. The Yao now are largely concentrated in Kwangtung 
and Kwangsi provinces, Some groups of Yao have migrated into 
northwest Vietnam and Laos, The Shé people of Chekiang and 
Fukien provinces are considered related to the Yao, as are the Li 
tribes of Hainan Island. All these groups combined are estimated 
to number between 600,000 and 1,000,000. 

At intervals during the centuries of the extension of Han Chinese 
settlement into the south China hills, oppression of the Yao or 
the taking of Yao land by the Chinese has brought fierce and 
large-scale uprisings. It is recorded that during the great Yao re- 
bellions of the 16th century in Kwangsi, several hundred thousand 
Chinese troops were required to subdue them, Since then, only 
sporadic small-scale revolts have occurred. 

After 1953 the five hill areas in which the Yao predominated 
were organized by the Communist regime into five so-called auton- 
omous districts. Two of these lie in the Nan Ling Range between 
Hunan and Kwangsi, one lies in northwest Kwangtung, one in cen- 
tral Kwangsi, and one in southwest Kwangsi. Vigorous efforts 
have been made to change Yao mores and practices to facilitate 
their assimilation to Communist Chinese life. 

Brerrocrapay.—John F. Embree and William L. Thomas, Jr., Ethnic 
Groups of Northern Southeast Asia (1950) ; Herold J. Wiens, China's 
March Toward the Tropics (1954) ; H. Stuebel, “The Yao of the Prov- 
ince of Kwangtung,” Mon Serica, vol. iii, pp. 345-384 (1938) ; Harold 
H. Hinton, “The National Minorities in China,” Far Eastern Economic 
Review, pp. 322-325, 367-372 (Sept. 15-22, 1955) ; F. M. LeBar et al., 
Ethnic Groups of Mainland Southeast Asia (1964). (H. J. Ws.) 

YAP, the largest island in an archipelago of that name, is the 
headquarters of a district of the U.S. Trust Territory of the Pacific 
Islands in the western Carolines. The district includes 16 coral 
atolls to the east and southeast. The other main islands of the 
archipelago are Tomil, Map, and Rumung; the coral atolls nearest 
to the archipelago are Ulithi, Fais, and Ngulu. 
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The archipelago has an area of approximately 39 sq.mi. and a 
population of 3,530 (1962), only one-fifth of what it was early in 
the 20th century, The Yapese, of Malay origin, have distinct 
racial and linguistic characteristics that distinguish them from 
other peoples of the Carolines. The total population of Yap dis- 
trict is 6,021 (1963). 

The mean monthly temperature of Yap is 81.6? F, and the 
average annual rainfall, 122 in. Tropical hurricanes are frequent 
from June through December. The soils, mostly lateritic, are de- 
rived from ancient volcanic and sedimentary rocks much weath- 
ered by the high temperatures and heavy rainfall of the tropics. 
Yap Island has a series of hills, the highest Mt. Tabiwol 570 ft., 
that divide the east coast from the west. 

The natives of the archipelago have a surplus of Polynesian 
chestnuts, bananas, coconuts, and taro that they send to some of 
the coral atolls. They also raise yams, sweet potatoes, pepper, 
cloves, and tobacco. Livestock include cattle, swine, and poultry. 
The district also produces copra and there is some fishing. Yap 
Island has small amounts of phosphate and bauxite. Men and 
women share the agricultural labour, women cutting grass for fer- 
tilizer and weeding gardens, and men clearing stumps, cutting 
brush, and doing other heavy work. Women’s taro lands, separate 
from those of the men, are tended entirely by the women them- 
selves. Women make their own skirts—the only garments they 
wear—of various grasses, leaves, and long fibres of the hibiscus 
plant; men wear cotton loincloths. In a caste system that has eco- 
nomic significance, the three highest ranking villages in the archi- 
pelago of Yap are Gatchapar, Teeb, and Balabat. Ninety per cent 
of the native houses of the district are constructed of wood, bam- 
boo, and thatch; the remainder have roofs of corrugated iron. 

The Yapese experienced three foreign governments before the 
trusteeship administration was established in 1947: Spanish (nom- 
inally to 1899), German (1899-1919), and Japanese (1920-47). 
To facilitate their government, the Germans divided the islands 
into ten administrative districts that remained after German rule. 
Each district is headed by an elected magistrate. Together the 
magistrates form a council to advise the district administrator who 
is appointed by the high commissioner of the trust territory, Ad- 
ministrative problems arise from the conservative nature of the 
natives, who resent education for their children or any action that 
makes for change in their traditional social order. Ceremonial 
dancing plays an important part in their culture. Native systems 
of land tenure and of rights to use and enjoy the products of land 
are complicated as they are on most islands in Micronesia, By 
the 1960s there were 21 public elementary schools, 1 private (mis- 
sion) elementary school, and 1 public secondary school in Yap 
district with more than 650 students. About half the deaths in the 
islands are due to tuberculosis. Infant mortality is 1196. 

See J. W. Coulter, The Pacific Dependencies of the United States 
(1957). (J. W. Cr.) 

YA‘QUBI (AHMAD IBN YA'QUB IBN JA'FAR IBN WAHB IBN 
WaprH) (d. 897), Arab historian and geographer, the author of 
a history of the world, Ta’rikh ibn Wadih (“Chronicle of Ibn 
Wadih”) and a general geography, Kitab al-Buldan (“Book of the 
Countries"). Until 873 he lived in Armenia and Khurasan; later 
he traveled to India, the Maghreb, and Egypt, where he died in 
897. His history is divided into two parts. The first gives a com- 
prehensive account of pre-Islamic and non-Islamic peoples, espe- 
cially of their religion and literature. The section on India in- 
cludes the first account of the stories of Kalila and Dimna (see 
BipPAr, FABLES OF) and Sindbad the Sailor (g.v.). When treat- 
ing of Greece he gives many extracts from the philosophers. The 
second part contains Islamic history up to 872 and is neither ex- 
treme nor unfair despite the author's Shi'ite leanings. In Kitab 
al-Buldan he describes the larger cities of Iraq, Iran, Arabia 
Syria, Egypt, the Maghreb, India, China, and the Byzantine Em- 
pire. Statistics, topography, and taxation claimed much of his 
attention. A large section of this book is lost. 

The Ta'rikh was edited by M. T. Houtsma (1883), the Buldan 
by M. J. de Goeje (1892); a French translation of the latter is 
G. Wiet, Les Pays (1937). 


See D. S. Margoliouth, Lectures om Arabic Historians, pp. 125 ft. 
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(1930) ; C. Brockelmann, Geschichte der arabischen Literatur, vol, i 
226 (1898), suppl. vol. i, p. 405 (1937). (J. A. Hp} » 
YARACUY, a northern state of Venezuela; area 2,741 sqmi, 
pop. (1961) 175,291. Its climate is tropical, the rainy season ey. 
tending from June to December. Within the state is the fertile 
productive, and important Yaracuy Valley, which separates the 
great Andine spur on the west from the coastal area on the east 
The valley is important for its agriculture, producing bananas, 
cacao, corn, cotton, rice, sugarcane, tobacco, and yuca and, at the 
higher elevations, coffee. Several minerals are to be found in the 
state—coal, copper, iron pyrites, lead, and platinum, San Felipe 
is the capital. The Pan-American Highway traverses the heart of 
the state, connecting San Felipe with the neighbouring cities of 
Puerto Cabello to the east and Barquisimeto to the west. 
L. We. 
YARE, a river of Norfolk, Eng. (possibly din atus 
river"), rises 25 mi, (40 km.) W of Norwich, about 4 mi. S of 
East Dereham, and reaches the North Sea at Yarmouth 25 mi, 
E of Norwich. From its source, at 225 ft. (68.5 m.) above sea 
level on boulder clay, to Norwich its gradient averages 8 ft. per mi., 
whereas below that city across the alluvial area of the Broads it 
averages only 8 in. per mi. Its main tributary, the Wensum, about 
40 mi. long and therefore more important than the Yare itself, 
joins it from the north at Norwich, the greater part of the city 
being situated between the two rivers. Two other important 
streams, the Bure (north) and the Waveney (south), flow into 
Breydon Water, the estuary of the Yare, and so share its mouth. 
The mouth is deflected south for 3 mi. by the spit on which 
Yarmouth is situated. The lower courses of the Vare below Nor- 
wich and of its estuarine tributaries contain the Broads, the latest 
opinion on the origin of which points strongly to their being old 
peat cuttings. (See NonroLK: Broadland.) The riveris navigable 
for small boats to Norwich, but its most important use today is 
for holiday cruises in small craft among the Broads, (B. W. S) 
YARKAND (So-cu'E), the largest town in one of the two 
chief oases of the Chinese province of Sinkiang. The 1,240-sq.ml. 
oasis lies at an elevation of 3,900 ft. athwart several streams flow- 
ing out of the Pamirs in the southwest corner of the Tarim Basin. 
The Kashgar Oasis lies 100 mi. to the northwest, and Khotan Ties 
to the southeast across a belt of desert. Yarkand held municipal 
status under the Chinese Communist political structure of the 
mid-1960s. The oasis is cosmopolitan in population, containing 
Uighurs, Iranians, Indians, and Chinese, and slightly exceeds 60,- 
000 in total. The main town comprises several units, only one 0 
which is properly named Yarkand, the name So-ch'e technically 
applying to a nearby separately walled settlement. In common 
European practice, however, the name Varkand is used to include 
all of the settlements and also the area of the oasis, and in Chinese 
practice the name So-ch’e is in similar use. The two main ree 
ments are strongly fortified by stout walls, but unfortified subur y 
lie nearby. The architecture is as varied as the people, with d 
nese, Persian, Indian, and Turkish styling. gla ixed 
Much of the agricultural area has loess soils, with ied 
alluvium, of high quality. Water is adequate in volume, anda F 
70% of the area of the oasis is under cultivation. Several m 
beans, oil plants, cotton, mulberry trees (for silkworm cw j 
tion), and fruits are grown in the oasis, and not far away eh 
are good mountain pastures on which camels, yaks, goats, A 
cattle, and horses are raised. ina India 
The oasis is a centre for the caravan trade between China, ic 
and the Transcaspian Soviet areas, and small volumes of Td H 
goods, wool, skins, leather, silk, and carpets move out of ee 
Basin in various directions. T ER in 
YARKAND RIVER, a headstream of the Tarim P ih 
Sinkiang Uighur Autonomous Region, China. The Yarkan' Pi 
is 600 mi. long, rises in the Karakoram Pass of the e of 
Range of northern Kashmir. In its upper course it mer yi 
the border between Kashmir and Sinkiang, as it cuts à ke 
cised valley through the mountain ranges of the bus the 
Upon emerging from the Kunlun Gorges, the Yarkand in 
characteristics of a raging mountain torrent and sprea 
many branches over an alluvial fan to irrigate the Yarkan 


The oasis, one of the largest in Sinkiang, contains the towns of 
Yarkand (So-ch’e) and Tse-p'u (Posgam). Upon leaving the Yar- 
d Oasis, the river flows north past Mai-kai-t'i (Merket-Bazar) 
d then northeast around the eastern margins of the Takla Makan 
esert.. South of the Aksu Oasis it joins the Kashgar, Aksu, and 
hotan rivers to form the Tarim. Unlike the other headstreams 
of the Tarim, the Yarkand carries water all year round and is 
rded as the main source stream of the Tarim. The Yarkand 
es most of its water from melting snow and glaciers in the 
arakoram and Kunlun systems. Its volume is therefore greatest 
‘jn the summer and lowest in the winter. Most of its water is 
ysed for irrigation or is absorbed by desert sands. (T. Sp.) 
{ YARMOUTH, a historic little port on the northwestern shore 
of the Isle of Wight, Eng., at the mouth of the River Yar. Pop. 
(1961) 984. There are remains of Yarmouth Castle, built in 1537. 
"The town hall (rebuilt 1763) contains six charters dated between 
"the 12th and 16th centuries. Yarmouth is a town of narrow streets 
"and old houses. It has an excellent harbour and is a well-known 
‘yachting centre. The local industry is boat building. A ferry 
‘service from Lymington, Hampshire, brings many summer visitors, 
rt being the main access to the western half of the “Garden 
» 


le. 
E ARMOUTH (Great YARMOUTH), a municipal, county, and 
‘parliamentary borough and seaport in Norfolk, Eng., 20 mi. E of 
Norwich by road. Pop. (1961) 52,970. Area 5.8 sq.mi. It is situ- 
‘ated where Breydon Water (the combined waters of the Yare, 
Waveney and Bure) makes to enter the North Sea but is turned 
southward for about 3 mi. by the sandy spit on which the town 
is built. The estuary of the rivers forms the harbour which can 
commodate ships up to 300 ft. in length. 
_ A popular seaside resort and a centre for boating on the Nor- 
folk Broads, Yarmouth is one of the largest herring-fishery ports 
inthe world. The trade used to be carried on at an annual fair be- 
tween Michaelmas and Martinmas. Industries include electrical 
and marine engineering, foodstuff processing, brewing, and the 
Manufacture of textiles, shoes, boxes, and pulp. There is a big 
‘Open-air market and the Easter Fair is of ancient origin. When 
‘the Romans built Gariannonum (Burgh Castle, now 4 mi. W of 
Yarmouth) it stood close to the seashore, but the discovery of a 
Cemetery of 7th-century date or earlier shows that the sandbank 
On which Yarmouth (Gernemutha Magna) now stands was habit- 
able by then. By the 14th century the sandbank had extended 
South for about 8 mi. but later it was cut through several times 
tor purposes of navigation. The present entrance to the harbour 
Was made by Joost Jansen, a Dutch engineer, in 1567, and affords a 
depth at the bar of 12 ft. at low water. Fishermen were attracted 
to Yarmouth from the Cinque Ports, and at the time of the Con- 
Quest there was a settlement of 70 burgesses which Henry I placed 
under the rule of a reeve. The charter of King John (1208), which 
Bave his burgesses of Yarmouth general liberties according to the 
Customs of Oxford, a guild merchant and weekly hustings, was 
amplified by several later charters asserting the rights of the 
orough. In 1552 Elizabeth I granted a charter of admiralty 
Jurisdiction, afterward confirmed and extended by James I. In 
1668 Charles II incorporated Little Yarmouth by a charter which, 
th one brief exception, remained in force till 1703, when Anne 
Itplaced the two bailiffs by a mayor. The council now comprises 
2 aldermen and 36 councillors. Yarmouth returned two members 
"^ parliament from 1300 to 1868 and one after 1885. 
- Old Yarmouth, built along the eastern bank of the Yare and en- 
d Sed within flint-faced walls in 1260, has extended beyond its an- 
E. Walls to the seashore. Unique features of the town are the 
ty narrow streets called “rows,” with their small houses, leading 
n to the river. The town suffered greatly from air raids during 
dud War II and damage from gales and floods in January- 
a Tuary 1953. The parish church of St. Nicholas, built of flint 
p namented with limestone, was founded in 1101 by Herbert 
nga and was completely gutted in 1941. It was the largest 
glican parish church in England. 
E AROSLA V I rue Wise (c. 980-1054), grand prince of Kiev 
is m 1019. A son of Grand Prince Vladimir (q.v.), he was vice- 
rent in Novgorod the Great at the time of his father's death 
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(1015). Then his eldest surviving brother, Svyatopolk the Ac- 
cursed, killed three of his other brothers and seized power in Kiev. 
Yaroslav, with the active support of the Novgorodians and with 
the help of Varangian (Viking) mercenaries, defeated Svyatopolk 
and became grand prince himself in 1019. He promoted the 
spread of Christianity and civilization in Russia, gathered a large 
collection of books, and hired many scribes to translate Greek re- 
ligious literature in the Slavic language. He founded churches 
and monasteries and issued statutes regulating the legal position 
of the Christian Church and the rights of the clergy. With the 
help of Byzantine masters and workers, Yaroslav fortified and 
beautified Kiev on the Byzantine model. He built a majestic 
cathedral dedicated to St. Sophia (“Divine Wisdom”) and the 
famous “Golden Gate" of the Kievan fortress. Under Yaroslav 
the codification of legal customs and princely enactments was be- 
gun; this served as a basis for a law code called Russkaya Pravda. 

Yaroslav also pursued an active foreign policy. He decisively 
defeated the nomadic Pechenegs on his southern frontier and he 
expanded Russian possessions in the Baltic region, founding the 
stronghold of Yuriev (Dorpat). However, the Russian expedition 
of 1043 against the Greeks ended in failure. 

Trade with the East and with the West played an important role 
in Kievan Russia of the 11th century. Yaroslav maintained dip- 
lomatic relations with Western countries. His daughters, Eliza- 
beth, Anna, and Anastasia, were married, respectively, to Harald 
ILI of Norway, to Henry I of France, and to Andrew I of Hungary. 

In his testament, Yaroslav, striving to prevent a struggle for 
power among his five sons Izyaslav, Svyatoslav, Vsevolod, Vyache- 
slav, and Igor, divided his empire among them, enjoining the 
younger four to obey Izyaslav, who was to be grand prince of 
Kiev, in their father’s place. This advice had no lasting effect. 

See The Russian Primary Chronicle, Eng. trans. (1953) ; G. Vernad- 
sky, Kievan Russia (1951). (S. G. Pv.) 

YAROSLAVL’ (oblast), in the Russian Soviet Federated 
Socialist Republic, U.S.S.R., was created in 1936. Area, 14,015 
sq.mi. (36,300 sq.km.). Pop. (1959) 1,395,627. The oblast lies 
in the basin of the upper Volga, which crosses it. The greater part 
of the 1,850 sq.mi. (4,790 sq.km.) Rybinsk Reservoir on the Volga 
lies in the northwest of the oblast. The Volga cuts through a chain 
of low morainic hills running northeast-southwest and forming the 
Danilov and Uglich uplands, the latter reaching 965 ft, (294 m.) 
in Tarkhov Kholm. The remainder of the area is a low, often 
swampy plain. Soils are mostly podsols, usually clayey and with 
sod development within watersheds. The natural vegetation is 
mixed forest of spruce, pine, oak, maple, and ash, but much has 
been cleared for agriculture. The largest forest areas now lie in 
the north and northwest. Natural meadows are extensive along the 
rivers. 

Of the 1959 population, 814,146, or 58%, were urban, living in 
10 towns and 18 urban districts. Apart from Yaroslavl’ town 
(407,071) and Rybinsk (181,685), the towns are small The en- 
gineering and chemicals industries are chiefly concentrated in these 
two large towns, but the textile (especially cotton and linen mak- 
ing) and timber-working industries are more widespread. Most 
towns have food processing industries, but flour milling is mainly 
concentrated in the Volga towns. The agriculture of the oblast is 
dominated by dairying, making use of the abundant natural pas- 
ture. The area is well known for its cheeses. Less than a quarter 
of the area is under the plow, part of this being drained swamp- 
land. Oats form the chief grain crop, but is has been partly re- 
placed by fodder maize (corn) and other grains. Flax is the most 
important industrial crop and large areas are under rotation grass, 
Chicory is grown in the southeast. Potatoes and other vegetables 
are widespread, but are especially important near Rostov. 

(R. A. F.) 

YAROSLAVL’, a town and oblast centre of the Russian 
Soviet Federated Socialist Republic, U.S.S.R., stands on both banks 
of the Volga River, at the confluence of the small Kotorosl’ River, 
175 mi. (282 km.) NE of Moscow. Pop. (1959) 407,071. First 
mention of the town in historical documents dates from 1071, 
although it is believed to have been founded in 1010 by Yaroslav 
the Wise. Its position on the great Volga trade route and on the 
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route from Moscow and Rostoy Veliki to the rich fur lands of the 
north brought the town importance and steady growth. In 1238 
it was laid waste by the Tatar invasion. It was again put to the 
sword and burned by Ivan Kalita in 1332 and captured by 
Novgorod in 1371, but on each occasion its recovery was swift. In 
1722 the Yaroslavl’ Great Manufactory was set up, one of the 
largest early industrial enterprises in Russia, and during the 18th 
century Yaroslavl’ developed as one of the major textile towns of 
Russia. Modern Yaroslavl’ remains one of the more important 
producers of linen in the U.S.S.R. and a wide range of other 
products are also made—synthetic rubber and tires, asbestos goods, 
paints and dyes, diesel engines for heavy trucks, concrete mixers, 
machinery for the timber and paper industries, footwear, and food- 
stuffs, A large oil refinery was completed in the early 1960s. 
Power is available from the town’s coal and peat burning electric 
stations and from the Rybinsk hydroelectric station, upstream on 
the Volga. Yaroslavl’ has three higher educational institutes. Its 
theatre is the oldest in Russia, founded by F. G. Volkov in 1750. 
Many fine buildings survive from its long past, including the 12th- 
century fortified Spasso-Preobrazhenski monastery, with its Church 
of the Transfiguration, built in 1216. The Cathedral of the As- 
sumption and the Church of St. John the Baptist date from the 
17th century. (R. A. F.) 
YARROW, a river in Selkirk County, Scotland. The head- 
streams rise at about 1,500 ft. (460 m.) on the eastern slopes of the 
White Coomb massif (2,696 ft. [822 m.]) and the river tumbles 
down southwest-northeast in the valley of Yarrow (-Tweed) and 
Moffat (-Nith) which contains one of the main cross-country con- 
necting roads of the Border country. The Yarrow headstreams 
turn northeast and flow through the picturesque Loch of the Lowes 
and St, Mary's Loch (a small glaciated ribbon lake 814 ft. above 
mean sea level, 80-90 ft. deep and 3 mi. long). The egress stream, 
now known as the Yarrow Water, takes a more easterly course 
through a pleasant open valley amid green hills that rise to 1,500- 
1,800 ft.; then turns southeast to join the Ettrick, a main right- 
bank tributary of the Tweed. The Yarrow has strong literary as- 
sociations—with border ballads, with poet James Hogg, with Sir 
Walter Scott, and with William Wordsworth. Foulshiels, in the 
lower valley, was the birthplace of Mungo Park, the explorer. 
(A. T. A. L.) 
YAVOROV, PEYO KRACHOLOV (1877-1914), Bul- 
garian poet and dramatist, the founder of the Symbolist move- 
ment in Bulgarian poetry, was born at Chirpan, May 6, 1877. 
Passionately interested in the Macedonian Question, he took part 
in the preparation of the ill-fated Ilinden uprising (August 1903), 
edited revolutionary papers, and crossed twice into Macedonia 
with partisan bands. He committed suicide at Sofia, Jan. 20, 1914. 
Until 1900 he wrote mainly poetry of a social-political charac- 
ter, inspired by compassion for the peasantry, the struggles of 
the Macedonians, and the suffering of the Armenian exiles. Dis- 
illusionment with radicalism led him then to abandon realism for 
introspection and Symbolism. Besides several collections of 
poems—Stikhotvoreniya (1901); Bezsunitsi (1907); Podir Senkite 
na Oblatsite (1910)—his works include the plays V Polite na 
Vitosha (1911) and Kogato Gram Udari (1912); a biography of 
the Macedonian leader Gotse Delchev; and a book of reminiscences 
of his fighting days, Haidushki Kopneniya (1908). (L. By.) 
YAWS (FRAMBESIA), a contagious disease occurring in moist 
tropical regions throughout the world. It is caused by a spirochete, 
Treponema pertenue, discovered by Aldo Castellani in 1905, and 
indistinguishable from T. pallidum, which causes syphilis. Sgil 
like syphilis, yaws is not contracted primarily through sexual inter- 
course; it is therefore considered nonvenereal. The spirochetes 
of yaws are present in the discharge from lesions that form and 
are transferred on direct contact to the abraded skin of an unin- 
fected person; by contaminated clothing; and by flies which feed 
on the sores. The disease is most frequently contracted in early 
childhood, and considerable immunity to subsequent infection is 
acquired. In contrast with syphilis, yaws is more strictly rural, 
principally in primitive peoples. Some syphilologists contend that 
yaws is merely a tropical rural form of syphilis, but epidemiologi- 
cally and clinically the two diseases are different. Yaws is not 
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congenital and the peculiar characteristic of notched teeth and 
other signs of congenital syphilis are lacking. Moreover, yaws js 
usually milder and rarely involves the aorta or central nervous 
system. 

Yaws has three stages. The symptoms are an initial cutaneous 
papule at the site of inoculation, followed by multiple cauliflower 
eruptions of the skin, and later, in some cases, by mutilating 
destruction of the skin, mucous membranes, and bones, The pri- 
mary yaws sore is characterized by a wartlike thickening of the 
epidermis, which becomes fibrous, cracks open, bleeds easily, and 
discharges a serous fluid. Yaws sores may itch severely but are 
relatively painless unless they develop on the palms of the hands, 
the soles of the feet, and the buttocks: in these locations they may 
cause discomfort in grasping, walking, and sitting. The period 
from inoculation until the “mother yaw” appears is three to four 
weeks, A month or more later, when the first lesion may have 
disappeared except for a scar, multiple eruptions of the same type 
characteristically develop, often at mucocutaneous junctions, as 
around the mouth, nose, and anus, or on the skin of the crotch, 
neck, arm, legs, and buttocks. These lesions, whether initial or 
secondary, are yellowish red and look somewhat like a raspberry 
(hence the name frambesia, latinized from the French framboise, 
"raspberry"): Later the disease may subside, leaving only super- 
ficial scarring; but in some instances there may be deforming 
tertiary yaws, involving the nose (eroding type, "gangosa"; bulbous 
type, "goundou"), long bones (‘boomerang leg" of Australia), 
and, rarely, the spleen, brain, and great blood vessels. 

The primary and secondary lesions, especially in endemic areas, 
are not readily confused with those of other eruptive diseases, but 
at times the lesions on the face must be differentiated from those 
of mucocutaneous leishmaniasis and American blastomycosis. The 
Wassermann and Kahn reactions (see VENEREAL DISEASES: Syph- 
ilis: Diagnosis) are usually positive. With early recognition and 
specific treatment the prognosis is excellent. Arsenicals, particu- 
larly oxophenarsine, are specific against yaws; some physicians 
employ bismuth as an adjuvant. Penicillin is rapidly effective in 
killing the spirochete, and in healing the yaws except in the tertiary 
stage, when oxophenarsine, with bismuth subsalicylate, is indicated. 
Prevention consists in isolation and prompt treatment of cases to 
reduce exposure, and in personal and group hygiene. All abrasions 
and sores of the skin and mucous membranes should be treated with 
appropriate antiseptics and covered with clean dressings, and al 
clothing in contact with yaws lesions should be sterilized to prevent 
its serving as a vehicle for disseminating the disease. 


See G. C. Shattuck, Diseases of the Tropics (1951); C. E. Lyght 
(ed.), Merck Manual of Diagnosis and Therapy, DUCI 


YAZD (Yezp), a city and shahrestan (district) of Iran, M 
Isfahan ostam (province). The city, dating from the 5th C 
with its gardens stands on a wide and mostly barren, sangaidie 
plain at an elevation of about 3,900 ft. (1,190 m.), in the heart 0 
Iran and northeast of the towering Shir Kuh (12,370 ft); at 
occupies an important position on the road from Teheran QU 
via Qom and Kashan to Kerman and Zahedan (connecting Xs 
the Pakistan railhead), with road connections via Abarqu M "i 
Isfahan-Shiraz road, and right across the desertlike central pla x 
to Mashhad (Meshed). The climate is completely Ens C) 
highest and lowest temperatures being respectively 106 F( ttle- 
in July and 20° F (—7° C) in December. Cultivation an 2) are 
ment in the far extended shahrestan (which was once 
scarce because of lack of water. Most villages e ides al 
Shir Kuh and in its valleys. Much silk is produced, bes! 
monds and other fruits, but two-thirds of the grain supp 1 popul- 
consumption has to be brought from Khurasan. The totg 4m the 
tion of the shahrestan is over 300,000, of whom 84,226 Wi wi 
city itself (1964 est.). Many inhabitants are Zorost 
ancestors had fled toward Yazd and Kerman when t dy 
conquered Iran. Because of the scarcity of resources, ks 
shahrestan have been a hearth of emigration for a long pr sil 

Since Sasanian times Yazd has been famous for ee m It 
textiles rivaled in later periods only by Kashan and -— 
is still a major centre of silk weaving with more than 9; 
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jn Yazd and an additional 8,500 in the district. More than 10,000 
women of the district are engaged also in carpet making. 

Besides a few remains of the imposing medieval city wall, there 
are many important mosques and mausoleums, dating from the 
twelfth imam (1035). The Masjid-i-Jami (Friday mosque) is dis- 
tinguished by the highest minarets in Iran, mosaic faience, a superb 
mihrab dated 1375, and two oratories, Gothic in appearance with 
deep transverse vaults. Some of the other mosques and mausole- 
ums are decorated with delicate and rich stucco relief or are poly- 
chromed with tones of pale blue, rose, and yellow. The skyline of 
the city is picturesque with minarets and many tall towers (badgir) 
devised to bring moving air, cooled underground, into the chambers 
—an ingenious way of climatization and relief from the intense 
heat of summer. (H. Bo.) 

YAZDEGERD (Middle Persian ysdkrt), the name of three 
Sasanian kings of Persia. 

YazpecerD I (ruled 399-420), called “the sinner” by the Per- 
sians, was a highly intelligent ruler who tried to emancipate him- 
self from the dominion of the magnates and the Magian priests. 
He punished the nobles severely when they attempted oppression; 
he stopped the persecution of the Christians and granted them 
their own organization, With the Roman Empire he lived in peace 
and friendship and is therefore as much praised by Byzantine au- 
thors as he is blamed by Persian. After a reign of 20 years he ap- 
pears to have been murdered in Khurasan. 

Yazpecerp II (438-457) was the son of Bahram V Gor. He 
persecuted the Christians and Jews and had a short war with 
Rome in 442. He tried to extend his kingdom in the east and 
fought against the Kushans and Kidarites. 

Yazpecerp III (632-651), son of Shahryar and a grandson of 
Khosrau II, who- had been murdered in 628, was raised to the 
throne in 632. He was a mere child and never really ruled; in 
his first year the Arab invasion began, and in 637 the Battle of 
Kadisiya decided the fate of the empire. Ctesiphon was occupied 
by the Arabs, and the king fled into Media, Yazdegerd fled from 
one district to another, till at last he was murdered at Merv in 651. 
The Parsees of India, who use the old Persian calendar, continue 
to count the years from his accession (era of Yazdegerd, begin- 
ning June 16, A.D. 632), See also PERSIAN‘ HISTORY. 

(Ep. M.; R. N. F.) 

YAZILIKAYA, a Turkish word meaning "inscribed rock," 
attached to various localities exhibiting rock carvings but referring 
in particular to a Hittite monument, a rock formation about a mile 
northeast of Bogazkóy (q.v.), the site of the Hittite capital Hat- 
tusas, about 90 mi. (145 km.) E of Ankara. Its recesses form two 
Natural open-air galleries, a large one open to the south and a 
smaller one with high steep walls to the east. The walls of the for- 
mer depict in high relief a long procession of mostly male figures to 
the west and female to the east, meeting on the far north wall. In 
the centre a male god, standing on the necks of two bowing figures, 
faces a goddess standing on a panther; capped bulls are visible 
behind both. Then follow to the left other divine persons with 
'stinctive cultic attributes (club, ear of grain, wings, royal sun 
disk) and hieroglyphic emblems, until the sequence ends in an 
aparently running procession of men in tunics with conical caps 
bia curved swords. The chief goddess is followed by a child-god 
j^ nding on a panther and carrying a double ax; two goddesses 
ading on the wing tips of a two-headed eagle emblem; and a 
mi dus of stereotyped female figures wearing high tiaras and 
b ed robes, Apart from these, on the east wall, is a royal image 
ei pane a curved staff and standing on two mountaintops. The 

St gallery contains a well-preserved procession of warriors; on 
** opposite wall is a large relief showing a king in the embrace of 

S patron god, and a curious symbolic carving (sword blade, hilt 
ormed by four crouching lions, surmounted by a human head). 

‘mains of a complex building have been unearthed on the terrace 
efore the entrance, 
Ga import of this monument has been revealed by study of its 
a ography and hieroglyphic symbols, combined with general ad- 
moe in knowledge of Hittite history and religion. The sanctuary 
F completed by King Tudhaliyas IV during the 13th century 
‘C, the last period of the Hittite Empire, when Hurrian religious 
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and cultural influence had become predominant. The shrine of 
Yazilikaya canonizes the official Hurrianized cult of the capital 
city; the native storm-god of Hatti and sun-goddess of the cult 
centre of Arinna (near Hattusas) have become identified with the 
chief Hurrian divine couple Teshub and Hebat; these appear here 
with the rest of the Hurrian pantheon superimposed on and syncre- 
tized with its Anatolian counterpart. See also Hittites; HUR- 
RIANS. 

BiBLrocRAPHY,—K. Bittel, Die Felsbilder vom Yazilikaya (1934); 
K. Bittel et al, Yazilikaya (Wissenschaftliche Verüffentlichungen der 
Deutschen Orient-Gesellschaft, Bd. 61 [1941]) ; E. Laroche, “Le Pan- 
théon de Yazilikaya," Journal of Cuneiform Studies, ADOS ath en 

YEARBOOK, a term applied to annual summaries either of 
events throughout the world during the previous year or of gen- 
eral or local progress in some one department of administration, 
art, science, or industry. Examples are the Britannica Book of 
the Year, the Statesman's Year-Book, Annual Register, Whitaker’s 
Almanack, the World Almanac, Information Please Almanac, bio- 
graphical records such as the various Who’s Who, genealogical 
records such as those of Debrett and Burke and the continental 
Almanach de Gotha, a scientific and scholastic publication of the 
type of the Index Generalis, and the innumerable specialized eco- 
nomic and industrial publications. The English legal Year Books, 
described by Pollock as “our glory, for no other country has any- 
thing like them,” are reports of cases covering the period 1292 
to 1534, written in provincial French. Abridgments of these Year 
Books were made by Sir Anthony Fitzherbert in 1516 and by Sir 
Robert Brooke in 1568. The first systematic printer of them was 
Richard Pynson, from 1510; the principal publisher, from 1553, 
was Richard Tottell. In 1863 A. J. Horwood was commissioned 
by the then master of the rolls to edit the unpublished Year Books 
of Edward I. This Rolls Series was continued by L. O. Pike and 
supplemented by Maitland and others working for the Selden So- 
ciety. 

The most convenient brief discussions of the Year Books are in 
Holdsworth’s History of English Law, vol. ii, pp. 444—462 (1903-09), 
and W. C. Bolland's The Year Books (1921). 

YEARSLEY, JAMES (1805-1869), English surgeon, a pio- 
neer of otolaryngology, was born in Cheltenham in 1805. After 
being apprenticed to a Gloucester surgeon he studied at St. Barthol- 
omew's Hospital, London, and in Paris under the French aurist J. 
M. G. Itard. In 1837 Yearsley established a London practice and 
became the first man to practise as an ear, nose, and throat special- 
ist. He stressed the connection between deafness and disorders of 
the nose, throat, and stomach, and at first practised tonsillectomy 
extensively, though later modifying his views on this. His classic 
work, Diseases of the Ear, appeared in 1840. The Metropolitan 
Ear Institution, which he founded in London in 1838, developed 
into the Metropolitan Ear, Nose, and Throat Hospital, the first 
specialist hospital of its kind in the world.  Yearsley was also 
co-founder and first editor of the Medical Directory (1845), a 
guide to the qualified medical profession which led to registration 
under the Medical Act of 1858. He died in London on July 9, 
1869. 

His collateral descendant, PERCIVAL MACLEOD YEARSLEY (1868— 
1951), senior surgeon at the Royal Ear Hospital, London, was a 
pioneer in the treatment of deaf-mute children. 

See R. Scott Stevenson and D. J. Guthrie, A History of Oto-Laryn- 
gology (1949); J. F. Clarke, Autobiographical Recollections of the 
Medical Profession (1874). (J.A. Ye) 

YEAST, a microscopic single-celled plant classified under the 
fungi. Yeasts are found around the world in soil and on plant 
surfaces; they are especially abundant in sugary mediums such as 
flower nectar and fruits. They belong to the family Endomyceta- 
ceae (or Saccharomycetaceae), order Endomycetales, under the 
broad heading of the sac fungi, class Ascomycetes. There are 
hundreds of varieties of yeasts, those oċcurring in nature being 
known as "wild"; the types commonly used in baking and brewing 
are selected strains of Saccharomyces cerevisiae. For biological 
details about yeasts, see FuNGr: Classification: Yeasts, 

“Yeast” is applied also to the aggregate of these fungus cells 
manufactured as leaveners, and to the mass of these cells that 
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forms as froth (barm) on the surface, or as sediment, in malt 
worts and other liquids in which yeast is used. Both the familiar 
small cake of compressed yeast and the packet of dried yeast 
contain billions of individual yeast cells, each about yoyo of an 
inch in diameter. 

An outstanding characteristic of many yeasts—and especially 
Saccharomyces—is their ability to convert sugar into carbon 
dioxide and alcohol (see FERMENTATION). This fact was recog- 
nized in ancient times; Egyptian tombs of the 11th dynasty (2000 
B.c.) have yielded up yeasts used in the making of beer and bread. 
Prescriptions containing yeast are found in the Ebers Papyrus, 
one of the earliest known medical documents (16th century B.C.). 
Hippocrates, the great Greek physician (3th century B.c.), ad- 
vocated yeast for certain diseases. The antiquity of yeast is in- 
dicated by discovery of these fungi in fossilized plants of the 
Devonian Age. 

The fermentation caused by yeast is due to enzymes (zymase, 
invertase, etc.) contained in the cells. The word “enzyme” comes, 
in fact, from the Greek words meaning "in yeast or leaven," al- 
though these catalysts occur in many other living cells. One yeast 
cell can ferment approximately its own weight of glucose, the 
simplest form of sugar, per hour. 

Brewers’ yeast has been used in the making of beer, ale, wine, 
and bread from time immemorial, but commercial manufacture of 
a special yeast for bakers was not begun until about 1870. Yeast 
cells are "seeded" and grown on suitable nutrients, such as treated 
cane molasses, by an exact and rather complex process, When 
active bakers' yeast is added to dough, production of carbon dioxide 
gas causes rising; any alcohol is dispelled during the heat of baking. 
Brewers’ yeast, a by-product of the brewing industry generally dis- 
tributed in dried or powdered form, is not capable of leavening. 

Yeast is a valuable food. It is high in protein—as much as 
50% by weight of dried yeast. Since it is rich in vitamins of the 
B group, including thiamin, riboflavin, and niacin, yeast is especi- 
ally useful in the prevention and control of such food deficiency 
diseases as beriberi and pellagra. Fresh yeast is a mild laxative. 
When fresh yeast is allowed to age, even under refrigeration, it 
undergoes autolysis (self-digestion), becoming darker and losing 
viability. 

See BacrERIA; BREAD; BREWING; and also references under 
"Yeast" in the Index. (J. A. To.) 

YEATS, WILLIAM BUTLER (1865-1939), Irish poet, 
dramatist, and critic, one of the greatest poets of the 20th century, 
was born at Sandymount, a suburb of Dublin, on June 13, 1865. 
His father, John Butler Yeats, was a painter of some distinction, 
whose friendship with the actor and producer Sir Henry Irving, 
and with the later members of the Pre-Raphaelite school of paint- 
ers, was to be of importance in his son's work. His mother was of 
the Pollexfen family of County 
Sligo; through both parents he 
claimed kinship with various 
Anglo-Irish Protestant families 
who are mentioned in his work, 

Soon after his birth Yeats’s 
parents moved to London, and he 
went to school in Hammersmith; 
but much of his boyhood, and 
his school holidays, were spent 
in Sligo with his grandparents, 
This county—its scenery, folk- 
lore, and supernatural legend— 
colours much of his work, provid- 
ing many and complex emotions, 
and certain symbols, which are 
afterward recollected in vary- 
ing degrees of tranquillity or 
emotion, A second and equally 
important influence of place was 
to come later when, after enjoy- 
ing for long periods the hospital- 
ity of Lady Isabella Augusta © 
Gregory (g.v.) at Coole in Gal- 
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way, he bought a ruined Norman castle in that neighbourhood 
Thoor Ballylee—the Tower which becomes a dominant symbol ip 
much of his latest and best work. m 

For a short time he studied painting, and he retained throughout 
his life-a passionate love and understanding of that art, A pro- 
clivity for the graphic arts was strong in the family: Jack Butler 
Yeats, the poet's younger brother, became a painter who also wrote 
fiction, etc.; and two sisters, Lily and Elizabeth, designed the fine 
hand-printed books and broadsides that issued from their Cuala 
Press. But while Yeats was still young his father (always a pro- 
found influence upon him) introduced him to two prominent liter- 
ary figures, Edward Dowden and John Todhunter, of Trinity Col- 
lege, Dublin; and through Dowden’s encouragement some of 
Yeats’s earliest poetry was published. His parents returned to 
Dublin in 1881 but again moved to London in 1887, and Yeats 
became engaged as a professional writer. An early work, John 
Sherman and Dhoya (1891), contains certain biographical ele- 
ments, His first success came with The Wanderings of Oisin 
(1889), which the critics compared favourably with Tennyson's 
e of Maeldune." He quickly became involved in the 
literary life of London of the 1890s: as a founder of the Rhymers’ 
Club, whose members included Lionel Johnson and Arthur Symons, 
and as a friend of William Morris and W. E. Henley. The story 
of those years is told in The Tragic Generation, which, together 
with Reveries over Childhood and Youth, forms part of Autobiog- 
raphies. In 1892 his first play, The Countess Cathleen, was pub- 
lished: its heroine is modeled upon the beautiful Maud Gonne, 
who had been attracted to his friendship by the earlier Oisin and 
who remained a constant source of inspiration (often under the 
symbol of Helen of Troy) for the rest of his life. 

During this decade other important influences can be seen at 
work upon the poet's mind, In collaboration with E. J. Ellis he 
edited The Poetic Works of William Blake (1893), and this led 
him to the study of Blake’s thought and its sources in Swedenborg, 
Böhme, and the Neoplatonists. Esoteric reading was widened by 
his membership in The Order of the Golden Dawn and the Theo- 
sophical Society and by his friendship with the society's founder, 
Madame Blavatsky. He knew and admired the work of Aubrey 
Beardsley and Oscar Wilde, Out of the current of the time he 
drew some knowledge of French literature: of Mallarmé, Baude- 
laire, and. above all, Balzac. He went deeply into Indian theol- 
ogy. and long afterward he collaborated with an Indian, Shree 
Purohit Swami, on a translation of ten of the Upanishads (1939). 
Fruits of this esoteric reading appear in The Secret Rose, The 
Tables of the Law, and The Adoration of the Magi (all 1897) 
which, together with Per Amica Silentia Lunae (1918), are impor- 
tant documents for the study of his thought. An earlier volume 
of essays, The Celtic Twilight (1893), indicates another line T 
development, toward Irish nationalism; he became the first pi 
dent of the Irish Literary Society. In 1897-98 a series of Mie 
nate meetings, and the financial support of Miss A. E. F. Ho 
(q.v.), resulted in the evolution of the Irish Literary, i in 
which gave its first performance (with English actors) in oA 
in 1899. To the end of his life Yeats remained a nate 
theatre; in the crucial period 1899-1907—the Abbey fiis 
(q.v.) was firmly established in 1904—he managed its je a 
found and encouraged its playwrights (notably J. M. Set 
and contributed many of his own plays. ‘time of dri both 
was astonishingly prolific. There is much 
general and in relation to the ideals of the Irish thea 
major importance on Blake, Shelley. Morris. Spense 
a selection of the poems of Spenser in 1906); 
speare, symbolism, painting. This prose has not 
and edited; much of it is available in Autobiogra 
in Mythologies (1959), Essays and Introductions 
Explorations (1962). 

Among Veats's plays which became part of the / 
repertoire are The Land of Heart's Desire (1894), Hour Glass 
Waters (1900), Cathleen ni Houlihan (1902), The Ho ) 
(1903), On Baile's Strand (1905), The King's 
and Deirdre (1907). Of poetry of this period t 
of work, from The Wind Among the Reeds (1899 


here is a SU 
) to the © 
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editions of 1906 and 1908 onward; many of these poems underwent 
extensive revision, then and afterward, before their final appear- 
ance in the posthumous Collected Poems (1949). 

The years 1909-14 may be said to mark a decisive change in 
Yeats's life and art. For the previous decade there had been a 
slow discarding of Pre-Raphaelite rhythms and colours and of 
certain Celtic and esoteric influences; now the remaking of himself 
and his style became more definite. Many reasons may be sug- 
gested: the quarrel over the production of Synge's The Playboy of 
the Western World; the death of Synge; a loosening of the ties 
with the Abbey; bitterness over his involvement in Irish politics; 
his friendship with Ezra Pound; and a new range of study, par- 
ticularly of metaphysical poetry under the stimulus of Sir Herbert 
Grierson’s edition of Donne. All these are reflected in Poems 
Written in Discouragement (1913) and Responsibilities (1914), 
which show a tightening and hardening of the verse, a more sparse 
and pregnant imagery, and perhaps a hatred of “man, woman, and 
event.” But now events “came upon him like waves,” providing 
an almost unlimited mass of poetic subject matter. The Easter 
Rising of 1916, later to be refracted into a mythologem and aligned 
with the legend of Cuchulain, was perceived at first as an emblem 
of triumphant nationalism (“Easter 1916," “The Rose Tree”) but 
thereafter (with characteristic ambivalence) as symbolic of that 
which was to destroy the Anglo-Irish civilization in which he had 
found an ideal of aristocracy. World War I left little direct mark 
upon his writing, save for three major poems celebrating the death 
of Maj. Robert Gregory. Of these the most famous is “An Irish 
Airman Foresees His Death,” the mood of which is denied by a 
later poem, “Reprisals” (not in Collected Poems), which is the 
outcome of the conflict between the English and the Irish Repub- 
lican Army (1918-21). 

In 1917 he published The Wild Swans at Coole, married Miss 
Hyde-Lees who had shared his interests in the esoteric, lived for a 
time at Thoor Ballylee, moved to Oxford, and began to read vigor- 
ously and widely. From then onward he reached and maintained 
the height of his achievement—a renewal of inspiration and a per- 
fecting of technique which, taken together, are without parallel in 
the history of English poetry. ` The Tower was published in 1928, 
The Winding Stair in 1929, Both use, as dominant subjects and 
symbols, the Irish rising and civil war, his own Norman tower, the 
Byzantine Empire and its mosaics; Plato, Plotinus, and Porphyry; 
and his interest in the philosophy of G. E. Moore and contempo- 
lary psychical research. The scaffolding of his “philosophy” or 
System” is contained in the prose work A Vision (1925, revised 
in 1937); it contains, often in deliberately veiled statement, a 
theory of history and of the human soul and personality which, 
Whatever disagreement it may provoke, is indispensable to the 
Serious student of his work. In 1936 he edited, with a long prefa- 
tory essay, The Oxford Book of Modern Verse, a selection which 
Was sufficiently unorthodox (since it reflected to a certain degree 

S own tastes and friendships) to arouse hostile criticism, At the 
Same time he wrote a number of important plays. The Japanese 

6 theatre, to which Pound had introduced him, provided a frame- 
Work of drama designed for a small audience of initiates: stylized, 
Intimate drama capable of using to the full the resources of mask, 
mime, dance, and song, and of conveying—in contrast with the 
Sh theatre—his own recondite symbolism. So we have Four 
md for Dancers (1921), Calvary (1930), and The Resurrection 
ind Dt In more familiar technique, The Cat and the Moon (1924) 
m We Words upon the Window Pane (published 1934); and a 
bs VERD of Sophocles’ Oedipus Rex (1928). These were fol- 

Hn in 1935 by two versions of A Full Moon in March, together 
ta Some important poems related both to the Irish political scene 

i to his renewed interest in Indian philosophy. 
ane Yeats was elected a senator of the Irish Free State, 
Aih ecame (as he to some extent remained) the “‘sixty-year-old 
us public man." In 1923 he was awarded the Nobel Prize for 
den. ai ture, which he celebrated in the essay “The Bounty of Swe- 
vith ha henceforward may be traced an increasing disillusionment 
Yn e Trish scene. Lady Gregory, who had been for nearly 40 
$ 5 his friend, patron, and co-worker, died in 1932; Coole Park, 

ere so much of his poetry was written, became desolate. An 


increasing preoccupation (like that of his master Swift) with the 
problem of the One and the Many culminated at the last in the 
pamphlet called On the Boiler (1939). In Last Poems (1939) 
many previous themes are gathered up and rehandled, with an im- 
mense technical range: Yeats was using (in particular) ballad 
rhythms and dialogue structure, with an undiminished energy, as 
he approached his 75th year. The book culminates in “Under Ben 
Bulben,” with its epitaph (his own): “Cast a cold eye On life, on 
death. Horseman, pass by!” Of drama there are the complex and 
many-leveled play The Herne’s Egg (rejected, typically, by the 
Dublin stage for religious reasons); the mysterious Death of Cu- 
chulain ; and the brief but important Purgatory, which T. S. Eliot 
ranked among the most important contributions to the verse drama 
of the 20th century. It is noteworthy that one of the Last Poems 
—“Cuchulain Comforted”—was dictated a few hours before his 
death, which occurred at Roquebrune in the south of France on 
Jan. 28, 1939. The body lay in a cemetery there during World 
War II, until (in accordance with his wishes) it was brought back 
for burial in the churchyard at Drumcliff, near Sligo, under the 
shadow of Ben Bulben. 

Had Yeats ceased to write at the age of 40 it is probable that 
we should value him as a minor poet, writing in the dying Pre- 
Raphaelite tradition that had drawn for a time renewed beauty 
and poignancy from the Celtic revival. There is no precedent in 
literary history for a poet who produces his greatest work between 
the ages of 50 and 75. The work of this period takes its core of 
being from his long and dedicated apprenticeship to poetry, so 
that, finally, *words obey my call"; from his experiments in a 
wide range of forms of poetry, drama, and prose; and from the 
consolidation of his own spiritual growth and physical experience 
into the framework of his own mythology. This last, from which 
arises the distilled symbolism of his great period, is not always easy 
to understand; nor did Yeats intend its full meaning to be apparent 
except to those who had followed his thought and who were con- 
scious of the tradition in which he worked. His own cyclic view 
of history suggested a recurrence and convergence of images, so 
that they become multiple and enriched; and this progressive en- 
richment (which involves the consideration of his work as a unity) 
may be traced throughout his life. Among such dominant images 
are Leda and the Swan, Helen and the burning of Troy; the Tower 
in its many forms; Byzantium and its mosaics; sun and moon; the 
burning house; cave, thorn tree, and well; eagle, heron, sea gull, 
hawk; blind man, lame man, and beggar; unicorn and phoenix; 
horse, hound, and boar. Yet, though traditional, these images are 
continually certified, validated, by their alignment with his own 
experience, and it is this that gives them their peculiar vital qual- 
ity. In the verse they are often shaped into a strong and proud 
rhetoric, the "high breeding" of style, or into the many poetic 
tones of which he was master. All are informed by the two quali- 
ties which he valued and retained in old age, "passion"—"in- 
tensity"—and “joy.” 

See also ENGLISH LITERATURE: The 20th Century: The Early 
Development of “Modern” Poetry. 

BrsLrocRAPHY — The bibliography of Yeats is best studied through 
A. Wade’s A Bibliography of the Writings of W. B. Yeats, 2nd rev. ed. 
(1958). Since the poems (and on occasion the plays) were repeatedly 
revised, and since these revisions bespeak the growth of Yeats’s mind, 
the student is advised to consult the Variorum Edition of the poems, 
ed. by P. Allt and R. K, Alspach (1957) and the Variorum Edition of 
the plays, ed. by Alspach (1966). There is also a Concordance to the 
Poems by S. M. Parrish and J. A. Painter (1963). Various collections 
of letters are indispensable; notably A. Wade’s edition of the Letters 
(1954); Letters on Poetry to Dorothy Wellesley (1940); and J. B. 
Yeats’s Letters to His Son, ed. by J. M. Hone (2nd ed., 1962). 
Among the more important critical works (some of which employ 
the biographical approach) are J. M. Hone, W. B. Yeats, 1865- 
1939 (1942; 2nd ed., 1962); A. A. Alvarez, The Shaping Spirit 
(1958) ; Birgit Maria Bjersby, The Cuchulain Legend in the Works of 
W. B. Yeats (1951) ; D. R. Clark, Yeats and the Theatre of Desolate 
Reality (1965) ; D. Donoghue and J. R. Mulryne (eds.), An Honoured 
Guest (1965); R. Ellmann, Yeats, the Man and the Masks (1948) 
and The Identity of Yeats (1954); E. Engelberg, The Vast Design 
(1964) ; J. Hall and M. Steinmann (eds.), The Permanence of Yeats 
(1950); T. R. Henn, The Lonely Tower: Studies in the Poetry of 
W. B. Yeats (1950; 2nd ed., 1962); G. Hough, The Last Romantics 
(1949); A. N. Jeffares, W. B. Yeats: Man and Poet (1949); A. N. 
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Jeffares and K, G. W. Cross (eds), In Excited Reverie (1965); 
F. Kermode, Romantic Image (1957) ; V. Koch, W. B. Yeats: the 
Tragic Phase (1951); L. MacNeice, The Poetry of W. B. Yeats 
(1941) ; V. K. N. Menon, The Development of W. B. Yeats (2nd ed., 
1960); G. Melchiori, The Whole Mystery of Art (1960); V. Moore, 
The Unicorn (1954) ; T. F, Parkinson, W. B. Yeats, Self-Critic (1951) 
and The Later Poetry (1964) ; M. Rudd, Divided Image (1953) ; G. B. 
Saul, Prolegomena to the Study of Yeats's Poems (1957) and Pro- 
legomena to the Study of Yeais's Plays (1958); R. Skelton and A. 
Saddlemyer (eds.), The World of W. B. Yeats: Essays in Perspective 
(1965); J. Stallworthy, Between the Lines (1963); D. A. Stauffer, 
The Golden Nightingale (1949) ; A, G. Stock, W. B. Yeats, His Poetry 
and Thought (1961) ; J. Unterecker, A Readers! Guide to W. B. Yeats 
(1959); P. Ure, Yeats the Playwright (1963) ; H. H. Vendler, Yeats’ 
Vision and the Later Plays (1963); F. A. C. Wilson, W. B. Yeats and 
Tradition (1958), Yeats's Iconography (1960) ; Curtis Bradford, Yeats 
at Work (1965); L. E. Nathan, The Tragic Drama of W. B. Yeats 
(1965); D. Torchiana, W. B. Yeats and Georgian Ireland (1966) ; 
T. R. Whitaker, Swan and Shadow (1964); A. Zwerdling, Yeats and 
the Heroic Ideal (1965). (T. R. Hx.) 

YELLOW FEVER is an acute infectious disease of tropical 
and subtropical regions that is capable of devastating invasions 
of the temperate zones. The disease is caused by one of the 
smaller viruses; it also infects all species of monkeys and certain 
species of galagos, opossums, and rodents. The virus is trans- 
mitted among susceptible hosts by any of several species of mos- 
quitoes, 

History and Distribution.—There is considerable uncertainty 
concerning the origin of yellow fever. Although western Africa 
has been regarded as the home of the virus, there is no account of 
an outbreak suggesting yellow fever along the African coast until 
the 17th century. On the other hand, the early Spanish explorers 
of the New World reported a highly fatal epidemic disease charac- 
terized by bloody vomiting. That the disease had long been known 
in Central America and the adjacent coastal regions of South 
America is suggested by the Mayan chronicles, which speak of an 
outbreak of bloody vomiting (xekik) that ravaged Yucatan in 
1484. Similar outbreaks (matlazahuatl) in southern Mexico ap- 
pear to have wiped out coastal settlements in pre-Columbian times. 

For more than 200 years yellow fever was one of the great 
plagues of the world. The tropical and subtropical regions of 
America were subjected to devastating epidemics, while serious 
outbreaks occurred as far north as Boston and as far away from the 
endemic centres as Spain, France, England, and Italy. During this 
period, appalling epidemics swept repeatedly over the West Indies, 

Central America, and the southern United States, decimating popu- 
lations, paralyzing industry and trade, and holding the people of 
these regions in a state of perpetual dread. Philadelphia suffered 
20 epidemics, New York City 15, Boston 8, and Baltimore 7. The 
last outbreak in the United States occurred in 1905, when New Or- 
leans and other ports of the South were invaded. 

There are known to be two substantially different patterns of 
transmission of the virus, They are: (1) urban, or classical, yel- 
low fever, in which the transmission is from man to man by the 
Aédes aegypti mosquito; and (2) jungle yellow fever, in which 
man may become involved incidentally in a forest cycle in which 
the mammalian host is usually a monkey and the transmitting mos- 
quito may be one of a number of forest-living species, Until well 
into the 20th century, urban yellow fever was the only cycle known. 
Carlos Finlay of Havana, Cuba, in 1881 advanced the thesis that 
the infectious agent was transmitted by the mosquito now known 
as Aédes aegypti (then called Stegomyia fasciata). Proof of this 
was established in 1900 by the Yellow Fever Commission of the 
U.S. Army under Maj. Walter Reed (q.v.) by experiments using 
human volunteers including members of the commission, 

In 1932 unquestionable yellow fever in the absence of Aédes 
aegypti was encountered in Espirito Santo, Brazil. It was then 
recognized that a similar situation had long existed in various parts 
of Colombia. Studies in both Brazil and Colombia demonstrated 
the second type of cycle in the tropical forest involving animals 
and forest mosquitoes and not requiring the presence of man. 
With the discovery of the jungle habitat of the virus it became 

apparent that it was constantly present over a huge area of South 
America, which could be described roughly as the drainages of the 
great rivers Magdalena, Orinoco, and Amazon, and extending up 
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the eastern slopes of the Andes to an elevation of about 5,000 fh, 
(1,500 m.) and as far south as Bolivia. Later it was found that 
the virus was established in the forests of tropical Africa save in 
regions at high altitude. Again, the river systems delineate most of 
the endemic region: the Volta, Niger, Cross, Congo, and Zambezi 
and the upper portion of the Nile. ' 

Because of effective campaigns for the eradication of Aides 
aegypti throughout South and Central America, only sporadic cases 
infected in the forest have been encountered in Latin America singe 
1934. In Africa, however, a case of jungle origin rarely is recog 
nized because of the vast preponderance of Aëdes aegypti trans- 
missions in the villages. An important exception is the Democratie 
Republic of the Congo, where suppression of Aëdes aegypti and 
an effective diagnostic system (viscerotomy) have permitted the 
identification of true jungle yellow fever. Urban outbreaks have 
not been seen along the east coast of Africa, and the disease is un 
known in India and the countries of the Far East. 

The Virus.—The yellow fever virus multiplies in the living 
cells of certain species of animals and mosquitoes, Extraordi- 
narily large concentrations of the virus may occur in the blood of 
some mammalian hosts. Not only may the virus multiply in the 
intact animal or insect but it generally grows excellently in em- 
bryonic cells in tissue culture. While Walter Reed had shown that 
yellow fever was caused by a virus, experimental work awaited a 
susceptible animal. The West African Yellow Fever Commission 
found that the rhesus monkey from India would become fatally ill 
from the West African yellow fever virus. Later the white mouse 
was also shown to be susceptible, permitting the development of 
practical methods for demonstrating immunity. 

Clinical Features.—After the bite of the infecting mosquito 
there is an incubation period of several days while the virus is mul- 
tiplying within the body. The onset of symptoms is characteris- 
tically abrupt, with headache, severe backache, rapidly rising fever, 
nausea, and vomiting. In severe cases there is hemorrhage into the 
mucous membranes, so that vomiting of dark, altered blood is one 
of the classical manifestations. Because the virus injures and dė 
stroys liver cells, jaundice (yellowing of the skin and eyes by 
osition of bile pigment) is common and is reflected in the name 
of the disease, The course is rapid. Convalescence is prolo 
but recovery, when it occurs, is remarkably complete and accom« 
panied by a lifelong immunity. Mortality varies greatly, d 
ing upon the strain of virus and to some extent upon race. — 

There is no specific treatment for yellow fever. Good nursing 
and supportive care are important in maintaining comfort and re 
ducing mortality. 

Epidemiology.—Free yellow fever virus may be found ea 
lating in the blood stream during the first four to six days of is 
illness. The mosquito vector must feed during this period if 
to receive an infective dose. ` Thereafter, about 12 days must ms 
before the virus has multiplied in the mosquito so that the salivary 
glands of the insect have become infective. Henceforward, it’ 
discharge a small amount of virus through its proboscis eae " 
it takes a new blood meal. If the man or animal that is bitten 
susceptible, a new case of yellow fever virus infection res 
the cycle begins again. - i, 

Since classical yellow fever involves only man and Aides A: 
concentrations of population, a house-loving mosquito Yd for 
the introduction of the virus furnish the necessary condita 
an epidemic. In the tropical forest, similarly, the spread scepti 
tenance of the virus is dependent upon the density of » 
animals and the efficiency of the transmitting mosquitos 

Migration of the virus may occur through travel of ei 
infected animal or man or the virus-carrying mosquitoes. ey 

m Fy 4 Sus ids may 
rect flight of mosquitoes is generally limited, but wini enjoy € 
them long distances. Mosquitoes, like man, may also je 
facilities of the airplane, In nature, speeds are more is p 
For example, in the Central American outbreak that ben Hi 
the progression northward as shown by both human an s month 
infections was at an average speed of 21 km. (13 mi.) p 

In South America the chief vector mosquitoes In the tiy if 
long to the genus Haemagogus. The species most ya j 
plicated in the Amazon and Orinoco watersheds is Æ- $ 
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falco, From the central portion of Colombia northward the genus 
js complex, and more than the one species may participate in the 
transmission. There are a few other forest mosquitoes in tropical 
America that under certain conditions appear to be able to spread 
the virus of yellow fever, 

The forest mosquito of tropical Africa that fills the role of 
Haemagogus in tropical America is Aédes africanus. Like its 
American counterpart, it breeds in tree holes and exhibits a marked 

eference for the forest canopy. Unlike Haemagogus, which bites 
only by day, A. africanus becomes active at dusk and may bite 
during the night. These biological differences are of the greatest 
importance: the forest infections of man are acquired during day- 
light where Haemagogus is the vector, but, because there is little 
human contact with the forest after dark in tropical Africa, trans- 
mission of yellow fever to man by Aédes africanus must be rare. 

Another mosquito, Aédes simpsoni, has been found to predomi- 
nate in carrying the virus from monkeys to man, especially in the 
eastern portion of equatorial Africa, 

In South and Central America some of the monkey genera, and 
especially the howlers (Alouatta), exhibit high mortality. Gen- 
erally, the other susceptible animals show a similar ease of infec- 
tion but do not become appreciably ill. African monkeys for the 
most part behave as the Cebus of South America; they may be 
readily infected and circulate enough of the virus to infect mos- 
quitoes without showing signs of illness, A notable exception is 
the bush baby (Galago), which has a high fatality rate from yel- 
low fever virus infection, 

Generally speaking, all mammals susceptible to the virus pro- 
duce antibodies and, if they survive the acute disease, are there- 
after immune for life. 'The monkey behaviour thus has many 
parallels with the human case, and careful study of the antibodies 
in the blood of these animals may serve to reconstruct the past 
history of a forest region with respect to the passage of the yellow 
fever virus through it. 

Prevention.—Vellow fever is an outstanding example of a 
completely preventable disease. Originally, the control of Aédes 
aegypti mosquitoes was the only preventive procedure available. 
The success of the campaign against these mosquitoes made pos- 
sible the Panama Canal, Later it appeared more economical to 
eradicate the mosquito than merely to control it, and all of South 
and Central America and Mexico have been freed from this dan- 
ferous mosquito. 

Live-virus vaccines, capable of producing active immunity with- 
out clinical illness, are the second great preventive measure. 
French workers have used an attenuated neurotropic virus in 
mouse brain to immunize millions of persons, especially in Africa. 
In the U.S., workers of the Rockefeller Foundation produced the 
17-D vaccine by prolonged cultivation of a neurotropic strain in 
c chick tissues, This vaccine is used throughout the 

rid, 

Eradication of the Aédes aegypti mosquito gives effective pro- 
lection to the populace of cities. Where people must travel or 
live in regions where the forest cycle of the virus is maintained, 
individual immunization is necessary. In jungle yellow fever 
tegions, human cases will continue as long as there remain unim- 
munized persons, for there is no known practical way of eliminat- 
ing the virus of yellow fever from the vast tropical forests of 
South America and Africa, 

See also references under “Yellow Fever” in the Index. 
Binrtocnapmy.—" Yellow. Fever Symposium” in Am. J. Trop. Med., 
vol. iv, no. 4 (July 1955); Yellow Fever: a Symposium in Commemora- 
Mtl Carlos Juan Finlay (1955); F. L. Sr in Clinical Tropi 
low F ine, ed. by Z, T. Bercovitz, ch. 32 (1944) ; W. A. Sawyer, "Yel- 
Yu ten in Oxford Medicine, ch. 31 (1945) ; G. K. Strode (ed.), 
tow Fever (1951) ; Rockefeller Foundation Annual NUS 

5 . C. Bv. 

YELLOW RIVER (Hvac Ho, HwANG Ho), the most north- 
*rly of China's great rivers, approximately 2,900 mi. in length. 
The Yellow River is not a main artery of commerce but is im- 
Portant as the source of many of the floods which from time to 
time devastate the North China Plain and which have earned it the 
"ames of "China's Sorrow," "The Ungovernable,” and “The 
Scourge of the Sons of Han.” The name Yellow comes from the 
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loess (huang t'u or “yellow earth") which it carries in suspension 
and which it derives from the deposits stretching across the mid- 
dle part of its basin. The Yellow River flows through a region 
having a much lower rainfall than the Yangtze Basin and its dis- 
charge is in consequence very much smaller. It pursues a very 
composite course. It rises in Tsinghai province, in a marshy 
trough just west of the Tsaring-nór (Cha-ling Hu) within the 
parallel ranges of the Kunlun, whose central and northern ranges 
it eventually cuts across before entering the Ordos, an extension 
of the Gobi Desert. The northern limit of the Ordos is defined by 
the mountain arc of the Ala Shan, Khara Narin Ula, or Lang Shan, 
and Ta Tsing Shan, and the Yellow River, keeping on the inner 
side of this arc, occupies a much more open valley than in its upper 
course. Then the river, which was heading eastward for Peking, 
deserts this mature valley to turn abruptly southward and in a 
very rapid and immature course rushes through a long trench cut 
into the border of the loess-filled basin of north Shensi. At the 
south end of this north-south course, it receives first the Fen Ho 
on its left bank and then the Wei Ho on its right bank, which to- 
gether gather up the drainage of a string of fertile loess basins in 
south Shansi and central Shensi. Their combined waters then 
flow due east, as though the Wei Ho were the master stream, 
through the T'ung-kuan Gorge, where the river is restricted by the 
approach of the ridges of south Shansi toward the Tsinling Shan, 
and enter on the funnel-shaped valley which leads across Honan to 
the North China Plain. The T'ung-kuan Gorge forms the historic 
gateway into the North China Plain from the Wei Ho Valley and 
beyond from Kansu and the Tarim Basin. About K'ai-feng the 
valley gives way to the plain and there the character of the river 
changes also. With the neighbourhood of K'ai-feng as a pivot, the 
Yellow River, after breaking its dikes during flood, has several 
times shifted bodily the whole of its lower course through the plain. 
For over five centuries before 1852 the Vellow River entered the 
Yellow Sea well to the south of the Shantung uplands, but since 
1852 its mouth has lain to the north of them, involving a change of 
more than 250 mi. 

The most irregular feature in this long course of the Yellow 
River is the entrenched torrent along the Shansi-Shensi border 
in the very middle of its course and between two mature valley 
stretches, that across the Ordos and that through Honan. This 
disposition suggests that the torrent stretch has comparatively re- 
cently joined two formerly independent drainage systems, In its 
course across the Ordos the Yellow River is heading for the ridge 
and trough country of the “grill of Peking.” The troughs are 
broad enough to take the river, and an enormous deltaic fan to the 
northwest of Peking, too big to be produced by any existing stream 
of the neighbourhood, may represent its outfall, In its valley 
course through Honan the Yellow River simply continues the line 
of the broad Wei Ho Valley and these together, though broken by 
the T’ung-kuan Gorge, may represent a second formerly inde- 
pendent river. The headstreams of the Wei Ho Valley lie near 
the point where the upper Yellow River emerges from the Kunlun 
ranges. The upper Yellow River may be related therefore to 
either the Ordos or the Wei Ho system, If the “grill of Peking” 
were tilted, up in the north and down in the south, which the 
decreasing elevation of its ridges to the south would indicate has 
actually taken place, then the Ordos River would be compelled 
to turn southward until it could escape to the east, This it could 
not do until it came across the great Ta-hua fault along which 
the grill system is broken against the Tsinling Shan, By this 
means it would encounter the southernmost of the once inde- 
pendent rivers, that flow along the northern foot of the Tsinling 
Shan. 

In its torrential stretches the current is too swift and in its 
course through the plain the channel is too wide and shallow for 
the Yellow River to be of much use for navigation. The Ordos 
loop is navigable from Chung-wei to Ho-k'ou save during low water 
in winter and flood in summer, but the region through which it 
flows is unproductive. Farther down, there is some local traffic 
along the trench between Ho-k'ou and T’ung-kuan, but it is nearly 
all downstream because of the swift current. In its lower course 
only the last 25 mi. are really suitable for navigation, 
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HENRI. CARTIER-BRESSON—MAGNUM 
A PORTION OF THE YELLOW RIVER, NOTED FOR ITS SEASONAL FLOODS AND CHANGING CHANNEL 


Flood Control and Development.—The North China Plain 
has only a very gentle slope toward the sea and is to some degree 
the deltaic accumulation of the Yellow, the Huai, and the Hopeh 
rivers. In its course over this region, the channel of the Yellow 
River becomes exceedingly broad and shallow. With the agricul- 
tural reclamation of the plain this broad channel has become con- 
fined by dike construction and the river silt formerly spread over 
a wide area has become concentrated on the river bed itself so 
that the river is now flowing on the top of the plain as much as 
within it. The river surface of the Yellow River is at low water 
15 ft. above the general level of the plain, at high water as much 
as 30 ft, It is estimated that it is raising its bed, mainly when 
the current is slackening after the summer floods, at the rate of 
one foot in every hundred years, but this represents only about 1% 
of the total amount of silt brought down’within such a period. In 
this lower course the dikes are sufficiently far apart for the river 
to have considerable swing, which not only lengthens the river 
course but also facilitates the breaching of the dikes by an ag- 
gressive meander. The People’s Victory Canal (30 mi. long) was 
completed in 1953. It parallels the Peking-Hankow railroad and 
links the Yellow River north of Chengchow with the Wei Ho at 
Hsin-ch’iang. By raising the level of the Wei Ho, it expedites 
junk navigation from Hsin-ch'iang to Tientsin and also provides 
a network of irrigation channels between Hsin-ch’iang and the Yel- 
low River. 

In 1955 the Chinese Communist regime published a long-range 
plan designed to transform "China's Sorrow” into an economically 
useful river. The plan calls for the building of a series of hydro- 
electric stations and storage reservoirs along the Yellow River to 
contain its seasonal floods. Vast areas of the loess region are to 
be afforested to stem the heavy erosion. Large tracts are to be 
irrigated along the arid upper course and along the lower reaches 
of the North China Plain. The first major project initiated under 
the long-term development plan was the construction of a 1,000,- 
000-kw. hydroelectric station and dam on the Yellow River at San- 
men-hsia (Three-Gate Gorge), on the Honan-Shansi border, 130 
mi, W of Chengchow. A second dam and 1,000,000-kw. hydro- 
electric station at the Liu-chia-hsia, on the Kansu-Tsinghai border 
50 mi. WSW of Lan-chou (Lanchow), was included in the 1963- 
67 five-year plan. (T. Sp.) 

YELLOW SEA (HvaNc Hat), a large inlet of the Pacific 

Ocean (area about 180,000 sq.mi.) lying between Korea and China. 
The Strait of Chihli between the Liaotung and Shantung penin- 
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sulas links the Yellow Sea on 
northwest with the Gulf of Chihij 
(Po Hai) and the Gulf of Liao. 
tung. To the south the Yellow 
Sea merges with the East China 
Sea along a 300-mi. line between 
the southwestern tip of Korey 
and the coast of Kiangsu prov. 
ince south of the Shantung Pe. 
ninsula. The Yellow Sea is shal. 
low with a maximum depth of 
about 250 ft., lying entirely above. 
the continental shelf, 

Although some warm, saline 
water from the Japanese (Kuro- 
shio) Current enters the Yellow 
Sea, water temperature and sa- 
linity are highly variable and 
strongly influenced by an inflow 
of fresh, silt-laden water from 
major rivers. Of these, the Yel- 
low River (Huang Ho), flowing 
into the Gulf of Chihli, is the 
most important. One of the most 
heavily silt-laden of the world's 
major rivers, the Yellow dis- 
charges an estimated 15,000,000,- 
000 cu.yd. of sediment per year, 
hence the name for both river and 
sea. The Huai River reaches the Vellow Sea south of the Shantung 
Peninsula, a course also followed by the Vellow River at various 
periods during the past and most recently during the years 1938- 
47. To the north other important rivers are the Pai, the Liao, and 
the Yalu in China and the Taedong and Han in Korea. 

None of these rivers is important for water transport, and port 
development is handicapped along much of the shore line by silting 
and the substantial tidal fluctuations. However, the areas adjacent 
to the Yellow Sea are densely populated and agriculturally produc- 
tive. Mineral and manufacturing industries were being apiy 
expanded there in the second half of the 20th century, enm 
in north and northeast China, leading to a potential for substanti 
import-export traffic through the Yellow Sea. Ports such as Tsing- 
tao, Chefoo, Tientsin, Hulutao, Port Arthur, Dairen, and Inchon 
are significant for both coastal and overseas commerce. , 

Although statistics are lacking, fishing is of undoubted impor- 
tance in view of the population pressure in the adjacent ET 
the abundance of fish in the waters above the continental s " 
Fishing villages dot the hilly, indented coasts of the Share 
Liaotung peninsulas. Also Korea is an important fishing nd i 
with its major concentrations of population in the area cos) 
Yellow Sea. (T. fal in 

YELLOW SPRINGS, a village of Ohio, U.S., is us vi. 
Greene County 9 mi. S of Springfield, 9 mi. N of Xenia an whic 
E of Dayton, in the Dayton metropolitan area. The village, $ 
was incorporated in 1856, was named after a local spring y je 
the site of a resort and health spa during the period Hio 1 rts in- 
och College, a private, nonsectarian, coeducational, pee) 
stitution was founded there in 1852 with Horace Mann d. for 
its first president, Over the years, the college became knit field 
its high academic standards, its pioneering leadership in afilia 
of education, its alternating work-study program and i tion am 
research organizations of the Charles F. Kettering Foun E 
Fels Research Institute for the study of human develop castings 

The local industries are diverse, producing aum - 
molded rubber products, electronic equipment, staine * e nali ls 
ite surface plates, bronze art casting and most of t umanist 
bookplates. The national headquarters of the American q there: 


: A A tet 
Association as well as Community Service Inc. are TE ip 


pres 


bes 
YELLOWSTONE NATIONAL PARK, plished bY co 
known of the United States national parks, was esta et aside 9? 
gress March 1, 1872, as the first extensive land area $ 


reserved by any government for the benefit and enjoyment of the 

sople for all time to come, 

The park includes 2,221,773 ac., including 8,566 ac, of nonfed- 
eral land, and is surrounded by national forests—the Gallatin on 
ihe north, Shoshone on the east, Teton and Targhee to the south 
and the Targhee and Gallatin on the west. The park is bordered 
on the east and south by Wyoming, on the west by Idaho and 
| Montana and on the north by Montana. 

Volcanic plateaus, with an average elevation of 8,000 ft., com- 
pose most. of the park. High rugged mountains flank and protrude 
into it on the northwest, north and east. The peaks along the 
northwest are the Gallatin range, with the 10,992-ft. crest of Elec- 
tric peak being the park’s second highest. The majestic Absaroka 
range forms an unbroken barrier along the eastern side, and many 
| of its rugged peaks and canyon-grooved mountain masses lie within 
 ihepark. Eagle peak, elevation 11,370 ft., the park's highest point, 

isin the southern section of this range. The Snow mountains 
stretch their snow-capped summits across the north—just beyond 
| the park. The Teton range, one of the most spectacular features 
of the northern Rockies, looms high upon the park's southern hori- 
yn, and its northern foothills approach the park. 

Yellowstone has unusual geologic phenomena. Outstanding 
among these are fossil forests, eroded basaltic lava flows, Obsidian 

dif—a black glass mountain—spectacular deep valleys, unique 

landslides, vast bisected plateaus and odd erosional forms. 

Yellowstone's 10,000 hot springs find surface expression as steam 
vents, fumaroles, colourful hot pools, mud caldrons, paint pots, 
hot springs and terraces, hot rivers and geysers. Of its 200 gey- 
sers, many erupt to heights in excess of roo ft. Outstanding ther- 
mal zones are: the Upper, Midway, Lower, Norris, West Thumb, 
Heart lake and Shoshone lake geyser basins, the Mud Volcano area 
and the Mammoth Hot Spring terraces. 

Old Faithful geyser, with its graceful and beautiful column of 
hot water and steam vapour, was named by Gen. Henry D. Wash- 
bum in 1870. Its average eruption interval is 64.5 minutes—in- 
tervals vary from 33 to 93 minutes. Eruptions last 2) to 5 minutes 
10,000 to 12,000 gal. of water are discharged. Eruption heights 
average rso ft. Although eclipsed in size by other geysers, Old 
Faithful remains the most popular. 
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Hot pools of great magnitude provide brilliant splashes of colour 
on the white sinter plains of the geyser basins. Their names sug- 
gest their gemlike beauty—Turquoise, Emerald, Jewel, Sapphire, 
Beryl, Grand Prismatic, Opal and others equally expressive. 

Hundreds of miles of clear streams flow from the park’s moun- 
tains and plateaus. Large rivers are the Yellowstone, Snake, Madi- 
son, Lamar, Falls, Bechler, Firehole, Gallatin, Gardner and Gibbon, 
A pattern of creeks, tributary to these rivers, spreads to the crests 
of the mountain ranges. Beautiful waterfalls occur along the 
stream courses. Lakes and ponds dot the forested plateaus. Vel- 
lowstone lake's maximum depth is 320 ft., surface 139 sq.mi., 
length 20 mi., width 14 mi., shore line 110 mi. and mean surface 
elevation 7,731 ft. Other large lakes of unusual beauty are Sho- 
shone, Lewis, Heart and Grebe. 

The Grand Canyon of the Yellowstone, sculptured from decom- 
posed rhyolite lava rock, is a colourful gorge 19 mi. long. Its 
greatest depth is 1,540 ft., and its widest point 3,500 ft. It isa 
remarkable display of the work of water, wind, weathering and 
other erosive forces, The brilliant walls of red, pink, yellow, buff, 
lavender, white and a thousand combinations of these colours are 
its crowning glory. Rugged pinnacles, ridges, spires, sinuous river, 
white cascades and emerald green waters enhance its spectacular 
character. Two majestic waterfalls grace it with their beauty— 
the Upper falls drops 109 ft., the Lower falls 319 ft. 

The park's plant covering varies from microscopic algae in hot- 
spring runoffs to forest trees. Yellowstone is 90% forested, and 
90% of this is lodgepole pine. The park's eight evergreen species 
are: lodgepole pine, Engelmann's spruce, Douglas fir, subalpine fir, 
limber pine, whitebark pine, Rocky mountain juniper and moun- 
tain common juniper. Cottonwoods grow along streams and aspen 
stands occur in many sections. Intermontane meadows abound, 
and vast alpine tundra areas occur above timber line. In season, 
wild flowers splash the landscape with colour. They include gera- 
niums, lupines, phacelias, sunflowers, balsamroot, fringed gentians, 
cinquefoils, pedicularis and many more. Dainty, rare and less 
conspicuous plants bloom in secretive woodland environments. 
Small lakes harbour aquatic plants—bright yellow wokas blossoms 
cover their surfaces. 

The park fauna, typifying the native animals of the Rocky 
mountain region, runs the gamut from microorganisms to American 
bison. Large mammals—elk, mule deer, moose, bighorn, antelope, 
bison, black bear and grizzly bear—and coyotes are common. 
Wolves, fisher, cougar, white-tailed deer and wolverines are extinct 
or rare transients. Smaller mammals, otter, mink, badger, weasel, 
marten, beaver, skunk, marmot and many small rodents are com- 
monly seen. The bird list includes 237 species as permanent resi- 
dents and seasonal migrants. Waterfowl are especially abundant 
on the lakes and streams. Reptiles and amphibians are not abun- 
dant. The park waters are stocked with a variety of fishes, and the 
native black-spotted trout is eagerly sought by fishermen. 

John Colter in 1808 first described the Yellowstone country. 
Daniel T. Potts, July 8, 1827, wrote a vivid description of West 
Thumb geyser basin. James Bridger, Joseph Meek, Osborne Rus- 
sell and other trappers told of the canyon, lake and geysers. War- 
ren Angus Ferris prepared a comprehensive map of the countryside 
in 1836. In 1859 an official government party, commanded by 
Capt. W. F. Raynolds, failed to reach the fabled area, The well- 
planned expedition of 1870, led by General Washburn and Lieut. 
Gustavus C. Doane, explored the area and forcefully promoted the 
establishment of Yellowstone National park. 

See also references under "Yellowstone National Park" in the 
Index. 

BisLrocmAPHY.—]. E. Haynes, Haynes Guide to Yellowstone Na- 
tional Park (1958) ; H. M. Chittenden, The Yellowstone National Park 
(1964) ; M. D. Beal, The Story of Man in Yellowstone (1956) ; G. D. 
Marler, The Story of Old Faithful (1957) ; Louis C. Crampton, Early 
History of Yellowstone National Park and Its Relation to National 
Park Policies (1932); W. B. McDougall and Herna A. Baggley, The 
Plants of Yellowstone National Park (1956); E. T. Allen and Arthur 
L. Day, Hot Springs of the Vellowstone National Park (1935); An- 
nual Reports of the superintendent of the park (1873 et seq.). 

(D. ve L. C.) 

YELLOWSTONE RIVER, U.S., most productive tributary 


of the Missouri river, is an interstate stream draining southeast 
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Montana, north central Wyoming and a small northwest area of 
North Dakota. The river and all its principal tributaries—Clarks 
Fork, Bighorn, Tongue and Powder rivers—originate in and re- 
ceive most of their water from the Absaroka, Wind River and Big- 
horn mountains. Rising on the slopes of Younts peak in Wyoming, 
the river enters Yellowstone National park and feeds into Yellow- 
stone lake via the southeast arm. Below the lake it plunges 422 
ft. in two spectacular waterfalls and enters one of the most mag- 
nificent of all river gorges, the Grand Canyon of the Yellowstone. 
Leaving the park at Gardiner, Mont., the river turns north to Liv- 
ingston, thence northeast past Billings, Miles City and Glendive, 
crosses the Montana state line and joins the Missouri near Buford, 
N.D. 

The river system is used primarily for irrigation. Its lower 
reaches are generally silt laden but its headwaters are clear, snow- 
fed streams, originating in heavily forested, mountainous areas 
with abundant recreational, fishing and hunting resources. 

The Yellowstone was unexplored until 1806 when Lieut. William 
Clark sailed down the river on his return journey from the Pacific. 
Manuel Lisa, Indian trader, accompanied by John Colter, estab- 
lished the first trading post on the Yellowstone at the mouth of the 
Bighorn river in 1807. In connection with this endeavour, Colter 
visited the Indian tribes south of the river, which, in turn, led to 
his becoming the first white man to see the geysers of Yellowstone 
park. (G. V. Sx.) 

YEMEN (ar Yaman), a country of southwest Arabia, In 
modern Arab thought, and particularly in that of the Zaydi 
(Zaidi) Shi'ites who are dominant in Yemen, al Yaman means the 
area south of Saudi Arabia from the ‘Asir frontier and the Red Sea 
eastward to the desert and thus includes Aden and the territory 
under British protection. The name al Yaman was given by medie- 
val Muslim geographers to Arabia south of about latitude 20° N. 
It was known to the Greeks as Eudaemon Arabia (the name also 
given to Aden) and to the Romans as Arabia Felix, a term which 
included the whole peninsula south of Arabia Deserta. Area of the 
modern country, 75,290 sq.mi. (195,000 sq.km.). The capital is 
at San‘a’ (q.v.). 


PHYSICAL GEOGRAPHY 


A range of high mountains, the Yemen Highlands, runs north- 
south through the central part of the country. This uplifted block, 
attaining heights of 10,000-12,000 ft. (3,000-3,650 m.), is bounded 
by fault escarpments along the east and west which give way in- 
land to the interior desert and seaward to the Red Sea rift val- 
ley. The Tihamah, the Red Sea coastal plain, is 20-30 mi. (32-48 
km.) wide, arid and desertlike, with fertile oases near the foothills. 
Valleys of the coastal ranges and western uplands between 4,000 
and 7,000 ft. (1,220-2,140 m.) are extremely fertile; dense night 
mists provide the ideal coffee-growing climate. The predominance 
of high mountains in Yemen gives it the best climate in Arabia. 
The maximum temperature at San‘a’ is 28° C (82° F), and June 
is the warmest month. Frost occurs in December and even No- 
vember, and snow has been recorded. Westerly monsoon winds 
from the Red Sea bring considerable rains in summer; the amount, 
greatest on the western slopes, decreases gradually eastward. On 
the coastal plain atmospheric humidity is high, but there is little 
rain, The mean annual temperature is about 29° C (85° F); 
maximum temperatures of over 43° C (109° F) occur in June and 
July and 16° C (61° F) in February. See also Arabia: Geography. 


HISTORY 


The early history of Yemen is given in Arasa: History: The 
South Arabian Kingdoms and 6th Century AD., and in the article 
SABAEANS, Saba (biblical Sheba) being the name of one of the 
more important kingdoms of ancient southwest Arabia. 

For several centuries before the Muslim conquest the Himyarites 
(Homerites) were dominant in Yemen, but in A.D. 525 the last 
Himyarite king, Du Nuwas, was overthrown by the Ethiopians 
(Aksumites) in revenge for a massacre of Christians at Najran 
(Nagran). Under the Aksumite Abraha (Abreha), who estab- 
lished himself as an independent ruler, the country prospered, but 
foreign rule was unpopular and a nationalist movement led by a 
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Himyarite prince led to a call for Persian help. The Persians 
pelled the Ethiopians c. 575 but stayed on to establish their = 
rule. . (See also Erniopia: History: Kingdom of Aksum.) The 
last Persian viceroy embraced Islam in A.D. 628. 

The Muslim Conquest.—Yemen did not easily accept the new 
religion. ‘Ali, Mohammed's son-in-law, led a successful mission to 
the country in 632, but after the Prophet's death dissident tribes 
rose in revolt. The first caliph, Abu Bakr (632-634), united the 
whole of Arabia, including Yemen, under his rule, but neither 
then nor in the Abbasid or Omayyad periods were the caliphs able 
to exercise really effective control. 

The Yemeni highlanders had liked ‘Ali, and his fate made Shiite 
beliefs popular (see Sur'1sm). Shi'ite sects became a menace to 
the caliphate, and the Abbasid caliph al-Ma’mun sent Mohammed 
ibn Ziyad to subdue them. Ibn Ziyad established his own dynasty 
(820) and founded Zabid in the lowlands as his capital. In 861 
another dynasty, the Yafurids, established themselves in the high- 
lands with their capital at San‘a’, The Abbasids had to acknowl 
edge both dynasties. 

Of the Shi'ites, Zaydis (followers of Zayd, grandson of the 
Prophet’s grandson Husain) arrived in the 9th century from Iraq, 
but Isma‘ilis, and the heretical Karmatians, were at first more 
powerful. The 10th and 11th centuries are thus a confused tale 
of contesting local dynasties. The (Isma'ili) Suleihites aided by 
the Fatimid caliphs of Egypt were dominant from 1037 for over 
acentury. The Abbasids supported the Sunnis. 

12th-19th Centuries.—After overthrowing the Fatimids, Sal- 
adin sent his brother Turanshah to annex Yemen in 1173, He 
made Ta‘izz (q.v.) his capital. As Saladin’s Ayyubid dynasty 
(see Avvupms) gradually succumbed to the Mamelukes, his Kur- 
dish and Turkish representatives in Yemen became independent 
and set up the brilliant Rasulid dynasty c. 1230 (capital at Zabid). 
The Rasulids claimed dominion far beyond Yemen and established 
universities in lowland towns, including Aden. On their decline in 
the 15th century, Sunnism continued to flourish for a while, The 
Tahirids (from 1453, capital Aden) ruled most of Yemen, but in 
1516 the Mamelukes of Egypt appointed a sharif of Mecca gover- 
nor of San‘a’. After the Turks’ conquest of Egypt, the Mameluke 
governor surrendered to them in 1517. From 1536 Turkish armies 
overran the country and struggled with the Zaydis, especially under 
their great leader Qasim the Great (imam from 1597 to 1620). 
Under his son Mohammed the Turks were expelled c. 1630. 

The English, under the auspices of the East India Company 
with a firman from the Porte, established a factory at Mo 
Mukha) in 1618 and, in contrast to the Turks, gained à 
reputation. Thanks to them, Mocha remained the only m 
the Tihamah (Red Sea coastal plain) in the imam's kand a 
Yemen subsided again into chaos after the imam Isma il dit i ) 
1676. Between 1728 and 1756 the lowlands, including terr x 
later included in British protectorates, became independent un 
various chiefs. à 1805 

Wahhabi influence made some advance in the Tihamah m E 
(see WAHHABI), but that was checked during 1810 ier 
Ibrahim Pasha invaded Yemen from Hejaz on behalf of his 1à n 
Mohammed Ali, viceroy of Egypt. The English capture © fresh 
(1839) and the return of the Turks in 1849 ended hs 
Egyptian imperialism, In 1871 the Turks captured San res 

The Zaydi imamate was elective, but in 1891 Imam Mo p 
ibn Yahya Hamid al-Din started a virtually hereditary dil 1962 
which, though contested by the orthodox, survived un i: 
Resistance to Turkey continued until 1911, when the Tur tance 
a ten-year agreement with Imam Yahya conceding in su 
most of his demands. The agreement was observ 
parties, and Yahya supported Turkey in World War I. indep 

Independence.—After the Turkish defeat, imamit. 
dence meant the resuscitation of Zaydi claims to histon i 
including Aden and the protectorate; Imam Yahya i 
ognize the Anglo-Turkish boundary agreed upon 1n 19 cluded à 
to compromise with Ibn Saud over ‘Asir in 1934, i. - 
treaty with the British in the same year providing for dr ut the 
tion of the status quo of the “frontiers” for 40 years. Arabic 
Zaydi claims into abeyance but, because in common 
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“frontiers” can refer to the whole country, much trouble followed. 
Dissatisfaction with Zaydi rule and dynastic intrigues led to 

Ahya's assassination in 1948, and his son Ahmad succeeded to 
the imamate. An attempt to depose him in 1955 was foiled by his 
son Mohammed al-Badr, and Ahmad beheaded two of his brothers 
for their share in the conspiracy. 

Tn 1954 the imam opposed a British proposal to federate the pro- 
tectorate states, on the ground that it was a breach of the status 
Quo, and began a campaign of raids and subversion against pro- 
tected territory which continued intermittently through the ensuing 
a To gain Egyptian support, the imam joined Egypt and 
d Arabia in the Jidda pact in 1956 and federated with the 
VEU Arab Republic in 1958 (known as the United Arab States, 

5 federation was dissolved in 1961). He also accepted aid from 

ommunist bloc countries, 

s Aevolution.—Imam Ahmad died on Sept. 18/19, 1962, and was 
$ ceeded by his son Mohammed al-Badr. On Sept. 27 the imam 
Sall overthrown in a revolt led by Col. (later Marshal) Abdullah al- 
allal, who proclaimed a republic, of which later in the year he 
came president. In November the imam reappeared in northern 
ey where tribesmen loyal to the imamate and others opposed 
A he Egyptian-supported republic rallied to him. Saudi Arabia 
A Said to be helping him, while a considerable Egyptian force 
PPorted Sallal. During 1963 and 1964 the republicans and 
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Egyptians occupied all the princi- 
pal towns in Yemen. The United 
States recognized the republic in 
December 1962. 

Attempts by the United 
Nations to mediate and to 
effect a withdrawal of Egyptian 
and Saudi Arabian aid were 
unsuccessful. Further efforts 
were made from late 1964 by 
Egypt and Saudi Arabia to 
establish a compromise provi- 
sional government, but these 
eventually broke down. A cease- 
fire was agreed upon, but that too 
largely broke down, and by early 
1965 the imam and his supporters 
appeared more successful. In- 
ternal political disorder was aug- 
mented on the emergence of a 
"third force" between republi- 
cans and royalists. In April 1965 
a "third force" leader, Ahmad 
Noman, became premier and 
a presidency council of six was 
set up, including Sallal as chair- 
man. 

In May all factions except the 
royalists agreed upon a tempo- 
rary constitution. But stability 
was not achieved, Noman re- 
signed, and was succeeded in July 
by Hassan al-Amri. In Septem- 
ber 1966 it was announced that 
Amri had resigned; Sallal became 
premier, with a new cabinet that 
included only four members of 
the previous one. 

In August 1965 Egypt and 
Saudi Arabia agreed on an armi- 
stice in Yemen, but it had little 
lasting effect. Meanwhile Yeme- 
nis were aiding the campaign of 
subversion in Aden and the Brit- 
ish-protected area, See also 
ADEN; SOUTH ARABIA. 

When war broke out between 
Egypt and Israel on June 5, 1967, 
the president declared Yemen at war with Israel. 


POPULATION 


The population of Yemen (1964) was estimated at 5,000,000, of 
whom more than half were Zaydis and about 50,000 Isma'ilis, 
both Shi‘ite sects. The remainder of the indigenous population are 
Shafi'ite Sunnis. Estimated populations of the principal cities are: 
San‘a’ (80,000) ; Ta‘izz (30,000) ; and Al Hudaydah (30,000). 

The people are mainly settled and mostly occupied in agriculture 
and trade. They may be classified in four groups: the descendants 
of the Prophet (mostly sayyids, or descendants in the line of 
Husain), who are numerous and form a religious aristocracy; the 
Qabail or tribesmen, who belong to the original South Arabian 
stock and form the bulk of the population; the townsmen, who are 
merchants, artisans, and craftsmen; and a mixed group, mostly 
of African descent, which includes the slaves and the akhdam 
(sweeper class). A Jewish minority of about 50,000 had emigrated 
to Israel by the early 1950s. Other minorities include Indians, 
Eritreans, Somalis, Turks, Syrians and, in recent years, Egyptians, 
Chinese, and Russians. See also Arabia: The People; ARAB. 


ADMINISTRATION AND SOCIAL CONDITIONS 


Until 1962 the administration of Yemen remained theocratic, 
with all power centred on the personal rule of the imam. At the 
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revolution in September 1962 à republic was proclaimed. Yemen 
is divided into six wa’s (provinces), subdivided into gadas and 
nahiyas, which are in turn subdivided into various areas. The 
liwa’s, named after their chief towns, are: San‘a’, Ibb, Ta'izz, 
A] Hudaydah, Hajjah, and Sa'dah. 

An almost medieval Islamic society has persisted in Yemen, but 
living conditions vary greatly. The few nomad tribesmen live in 
tents, in natural rock shelters, or in the open; the settled tribes 
reside in small brushwood huts, in one-room stone cabins, or in 
stone forts and castles. In the cities houses range from ornate 
mansions to very humble quarters. There are hospitals in San‘a’ 
and Al Hudaydah. An embryonic system of modern education 
has been introduced, and there are primary and secondary schools, 
including a few for girls and one for orphans, at San‘a’, Al 
Hudaydah, Ta'izz, and Ibb. In San‘a’ the literacy is high for an 
Arab country, and there are universities at San‘a’ and Ibb. Other 
institutions include a military academy, colleges for radio tele- 
communication and aviation, and an agricultural school. The reli- 
gious koranic schools, in the mosques, provide tuition in Arabic, 
philosophy, Muslim law, tradition, and history.” The civil law is 
administered by the amils (district administrators) and the koranic 
(shari‘a) law (see Istamic Law) by hakims. 

Military service is compulsory. The regular army is composed 
of volunteers and includes the bodyguards, infantry, cavalry, 
artillery, and camel troops. 


THE ECONOMY 


Most Yemenis are peasant farmers, but there are some large land- 
owners. Irrigation is practised in the foothills and deeply eroded 
valleys of the Yemen Highlands, the water being gained from the 
streams which flow seasonally in the wadis after the summer rains. 
Sorghum, millet, barley, maize (corn), dates, various fruits, coffee, 
and.a little cotton are grown. Till the 18th century Yemen was 
the source of nearly all the world’s coffee. Coffee remains an im- 
portant cash crop, though its cultivation is being encroached on in 
some areas by gat or khat (Catha edulis), a narcotic plant which 
requires the same climatic and soil conditions and is exported to 
neighbouring countries, especially Aden. Other exports are hides 
and skins and some cereals. The main ports are Al Hudaydah and 
Mocha (Al Mukha). Coarse cotton and wool cloth are woven and 
dyed with local vegetable and imported dyes. Dhows of local 
acacia wood are built near Al Hudaydah. Handicrafts have suf- 
fered since the Jewish exodus, 

Some development of communications with overseas economic 
aid has taken place; a road was constructed from Al Hudaydah to 
San‘a’ with Chinese aid; the Soviet Union built a new port near 
Al Hudaydah; the United States installed a water supply for 
Ta‘izz. Most of the roads are unmetaled tracks used by many 
types of vehicles but best suited to four-wheel-drive vehicles. 
There are airports at San‘a’ and Al Hudaydah and a few airstrips 
elsewhere. Some desultory'oil prospecting has been done since the 
1940s but oil has not, been found, A government-controlled radio 
station operates at San‘a’. 

See also references under “Yemen” in the Index. 

Bisri0cRAPHY,—Hugh Scott, In the High Yemen, 2nd ed. (1947); 
Western Arabia and the Red Sea, Naval Intelligence Division Handbook, 
with bibliography (1946) ; De Lacy O'Leary, Arabia Before Muhammad 
(1927); H. F. Jacob, Kings of Arabia (1923); G. W. Bury, Arabia 
Infelix; or, the Turks in Yamen (1915) ; A. S. Tritton, The Rise of the 
Imams of Sanaa (1928) ; T. E. Marston, Britain's Imperial Role in the 
Red Sea Area, 1800-1878 (1961) ; W. H. Ingrams, The Yemen (1963). 

(W. H. Is.) 

YENAN (Fu-su1), a small city in central northern Shensi 

Province, China, chiefly notable as the political and military capital 
of the Chinese Communists from 1935 to 1949, It is about 50 mi. 
(80 km.) W of the Yellow River (Huang Ho) in the loess uplands. 
There are long-mined coal deposits and possibly petroleum de- 
posits nearby. Historically, Yenan was a prefectural capital and 
early became a walled city, Soil erosion gradually turned much 
of the surrounding loess uplands into badlands, and 19th-century 
rebellions reduced the local population; thus, when the Com- 
munists retreated there from the Nationalist Army in 1935, the 
region was underpopulated and but little cultivated. 


YENAN— YENISEI 


The old city was largely destroyed by Japanese bombers duri 
the Chinese-Japanese War (1937-45), but many of the Commins 
leaders survived because their headquarters were scattered wi a 
around the city in caves in the loess, In 1930 the city hada Do y 
lation of about 30,000. It increased during the Communist cud 
but again returned to about 30,000 after 1949, when Peking became 
the Communist political capital. (J. E. Sx) 

YENANGYAUNG (literally “stinking water” or E 
creek"), a town and oil field in the Magwe district of Burma, The 
town is situated on the left bank of the Irrawaddy River about 
20 mi. (32 km.) N of Magwe town. Pop. (1953) 24,416. A block 
of 80 sq.mi. (207 sq.km.) was originally demarcated by the goy. 
ernment as the area of the oil field but the bulk of the oil has 
been obtained from an area of 14 sq.mi. (3 sq.km.). The state 
lands were leased to the Burmah Oil Company but two lare 
blocks (Beme and Twingón) in the richest part were reserved for 
the hereditary Burmese owners (twinzayos) who had worked the 
oil in primitive hand-dug wells for at least 150 years, Nearly all 
the hereditary owners, however, sold their rights to companies 
operating with modern facilities. Hence, it was in these reserves 
that rivalry between the competing companies proved extraordi- 
narily keen, though methods of working were closely supervised 
by government agents. A great advance was made by electrify- 
ing the field. The Burmah Oil Company sent its oil by pipeline 
to the refineries at Syriam; other companies used barges to trans- 
port the oil. Installations were destroyed in 1941—42 to prevent 
their being of value to the advancing Japanese, and recovery after 
World War II was slow. (L. D. $) 

YEN FU (1854-1921), Chinese scholar, whose translations of 
Western writings not only introduced European philosophers to 
Chinese intellectuals but also were of a literary distinction that 
has led them to be compared with the works of the great philos- 
ophers of the Chou dynasty. Yen Fu was born at Hou-kuan on 
Jan. 8, 1854. He began his career as a cadet in the naval 
academy at Ma-chiang and received further training in England, 
where he became interested in government, economics, and sociol- 
ogy. Returning to China in 1879, he served for a time at the 
Ma-chiang and Tientsin naval academies. China's humiliating 
defeat by Japan in 1895 prompted him to advocate social and po- 
litical reform, but the disheartening situation prevailing after the 
revolution of 1911 changed his intellectual outlook. He became 
convinced that China stood in need not of individual freedom but 
of a strong government, not of Western ideas but of the teachings 
of Confucius. Thus, he condemned the intellectual and literary 
trends that climaxed in the May 4 movement of 1919 (see mak 
History: World War I and the Peace Conference), believing : 
they threatened China's traditional values and were, therefore, 
pernicious. He died on Oct. 27, 1921. 1 sical ens 

Yen's translations, all done before he changed his political v f 
did much to acquaint China with European thought, in partia a 
Darwinism and liberalism, and exerted considerable int s 
the 1898 reform movement. They included "Thomas i 
Evolution and Ethics, Herbert Spencer's The Study of Soc ini? 
Montesquieu’s The Spirit of Laws, Adam Smith's An inate ' 
the Nature and Causes of the Wealth of Nations, papan stem 
A History of Politics, John Stuart Mill's On Liberty nur P 
of Logic, and William Jevons' Primer of Logic. T el of the 

YENISEI, a river of central Siberia, USSR, js ont y Ts 
largest in the world, with a length of 2,566 mi. Kyo. Yenisei 
drainage area is 1,003,474 sqmi. (2,599,001 sq.km.). Yenisei, 0f 
(Yenisey) is formed by the union of the Bol’shoy fay hend 
Bii-Khem, and the Malyy Yenisei, or Ka-Khem. These Republic 
streams rise in the Tuva Autonomous Soviet Sonal i 
and flow westward through tectonic basins to meet at y 

Thereafter the Yenisei flows west past Shagonar an 3 
sharply north to cut through the western Sayan mod stretch 
narrow gorge, in places less than 100 yd. wide. In e rivet 
are many rapids, notably those of Bol'shoy Porom d tecto 


emerges from the western Sayans into another E Yenisël 
basin, that of Minusinsk in Krasnoyarsk krai. Bs d d the 
receives its first large tributaries, the Abakan on the aided. 


Tuba on the right, and becomes nearly 1,000 yd. broa 25 


YEN YUAN—YEOMANRY 


As the Yenisei cuts across the northern end of the eastern Sayans, 
it is once more confined in a single bed, between high granite 
banks. On this section, immediately above Krasnoyarsk, the con- 
struction of a huge barrage and hydroelectric station was begun in 
1956. The station was planned to have a capacity of 4,000,000 
kw. and the reservoir to hold 105,000,000,000 cu.yd. 

At Krasnoyarsk, the largest town on the Venisei, the river is 
crossed by the Trans-Siberian Railway and transshipment is im- 
ortant. 

i Below Krasnoyarsk the river follows a north-by-west course to 
its estuary, along the western edge of the Central Siberian Plateau, 
which rises steeply from the right bank. This long, relatively 
straight course is joined by the largest tributaries, the Angara, 
Podkamennaya Tunguska, and Nizhnyaya Tunguska. The Yenisei 
gradually widens from 1,500 yd.to3 mi. At Osinovo, at the north- 
ern end of the Yenisei Ridge, rock outcrops narrow the river and 
cause rapids, which impede navigation. Below Dudinka, the Yeni- 
sei turns west and north into a series of distributaries which enter 
the long, narrow Yenisei Gulf of the Kara Sea. The gulf represents 
the drowned lower valley of the Yenisei. 

The outstanding feature of the basin of the Venisei is its ex- 
treme asymmetry. Apart from the Abakan in the upper course, 
there are no left-bank tributaries of any size, and in many places 
the Ob basin extends to within 50 mi. of the Yenisei itself and 
at one point to within 6 mi. On the right bank the tributaries 
are large and drain Lake Baikal, much of Transbaikalia, and the 
greater part of the Central Siberian Plateau. The Yenisei carries 
the largest volume of water of any river in the U.S.S.R., with an 
average annual discharge of 614,477 cu.ft. per second. As with 
most Russian rivers there is a very marked spring maximum, with 
more than half the annual flow. The maximum recorded flow at 
Dudinka was 4,661,547 cu.ft. per second and the minimum 88,287. 
Freeze-up on the Yenisei begins in early October in the lower 
curse and mid-October in the upper, but because of the volume 
of warmer water which it brings from the south it freezes later 
than its tributaries. Ice cover is established by the end of October 
in the north and in early November in the upper reaches. Some 
rapids do not freeze at all. The ice breakup begins in early May 
on the upper river, but not until a month later in the lower reaches. 
This delay causes huge and impressive ice jams, which may do ex- 
tensive damage to riverside installations and cause widespread 
flooding. 

Since 1952, when the Bol’shoy Porog was made passable, the 
Yenisei has been navigable during the ice-free months for its entire 
length to Kyzyl. Below Yeniseisk the river is the only line of 
communication other than winter trails. A length of railway con- 
nects the Yenisei at Dudinka to the mining region of Norilsk. 
The chief freight is timber, rafted to Igarka on the lower course. 
Igarka is a major sawmilling centre and second only to Archangel 
as a timber-exporting port of the U.S.S.R. For the most part the 

enisei basin is a very thinly peopled tundra or taiga, but in the 
Steppes around Krasnoyarsk and Minusinsk population density is 
much greater and economic activity, especially mining and agri- 
Culture, is well developed. 
cig ttocnaPny.—N, P. Bakhtin, Reka Yenisei (1961) ; L. K. Davydov, 
grafiya S.S.S.R., vol. ii (1955); I. P. Skorodumova and L. V. 
emenov, Krasnoyarski Krai (1958). (R. A. F.) 

YEN YUAN (Yen Hsr-cuar) (1635-1704), Chinese philoso- 
te founder of a pragmatic school of thought in opposition to 

© speculative Neo-Confucian philosophy which had dominated 

Ina since the 11th century. He was born in Chihli (later 
diene Province on April 27, 1635. His revolt against Neo-Confu- 
tabi foe stemmed initially from aversion to the newly es- 
sible ee Manchu rule (the Ch'ing dynasty, 1644-1912), made pos- 

fee pealis by faulty government and education, which had 
RSh EA easy prey to alien conquerors. He urged restora- 
lvi e ancient "well-field" land allotment system, to ensure a 
Du ood for all, and revival of compulsory military service, to 
b m each citizen a competent defender of his country. Education, 
n aught, must be concerned with life's actualities; useful knowl- 
"d comes only from practical experience. So long as scholars 
led themselves in book learning and abstruse discourses on 
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“human nature and mind" and shunned physical activity and 
despised soldiery, China could not help being weak. He also 
denounced Buddhism, which had contributed to the development 
of Neo-Confucian philosophy (see also ConFucIANIsM). Yen put 
his educational theory into practice when he became director of 
Chang-nan Academy in 1696. His curriculum included mathe- 
matics, geography, military tactics and strategy, archery, and 
wrestling, in addition to history and the Confucian classics. His 
writings, together with those of his most eminent student, Li Kung 
(1659-1733), constituted the corpus of the Yen-Li School. A 
short-lived society to study and disseminate its doctrines was 
formed in 1920 in Peking. 

Rejecting the Neo-Confucian antithesis of "rational principle" 
and “material force," Yen insisted on their mutual immanence, 
both having originated in the same cosmic forces. To say that 
evil inhered in man’s physical nature, and that “Heaven-endowed 
reason” prevailed only when “human desire” was subdued, was as 
absurd as saying that ocular perfection was achieved when the 
eye’s physical constitution was eliminated. Continuing this line 
of thought in the next century, Tai Chen (q.v.) asserted the legit- 
imacy of human desire as a protest against the harsh moralism of 
his time. Yen Yüan died on Sept. 30, 1704. 

BisLIocRAPHY.—Fung Yu-lan, A History of Chinese Philosophy, Eng. 
trans., vol. ii, ch. 15 (1953) ; Carsun Chang, The Development of Neo- 
Confucian Thought, vol. ii, ch. 12 (1963) ; Wing-tsit Chan (comp. and 


trans.), A Source Book in Chinese Philosophy, pp. 703-708 (1963). 
(K. Hs.) 


YEOMANRY, the name given to the volunteer mounted 
troops which, together with the militia (q.v.), formerly supple- 
mented the regular British armed forces in times of national emer- 
gency. These bands of cavalry were first formed as the result of 
the Jacobite rising of 1745: the duke of Montagu and other local 
magnates hastened to raise volunteer mounted troops, such as the 
Northampton association and the royal regiment of hunters en- 
rolled by the landowners of Yorkshire. The landed gentry were 
the officers of the force; the tenant farmers served in the ranks; 
and all provided their own mounts. This constituted the organiza- 
tion envisaged by the Militia acts of 1757 and 1763 and adopted in 
1794. The Provisional Cavalry act rendered every owner of ten 
horses, either personally or in a group, responsible for furnishing 
one trooper; but this was later amended to clear the way for volun- 
tary enlistment, sweetened by generous bounties. The threat of a 
French invasion in 1803 greatly stimulated recruiting, both for the 
county yeomanry and the urban light horse volunteers, and the 
opportunity was therefore taken to abolish the limitations on the 
place of service within Great Britain. Despite the diminished 
threat of invasion, the yeomanry remained under arms, subse- 
quently supporting the civil power in such disturbances as the 
Peterloo tumult of 1819 and the Chartist riots. 

From 1849 to the outbreak of the South African War in 1899, 
however, the yeomanry declined in strength and enthusiasm (save 
for a brief period during the French war scare of 1852), the total 
of the force shrinking from 44,000 to 10,000. The call for mounted 
troops, capable of shock action with the sword and missile action 
with the rifle, to take the field against the Boers, met with an in- 
stant response from the yeomanry. In all, more than 34,000 
volunteered and were accepted for service, for whom the standing 
yeomanry organization furnished the cadres and training. Yeo- 
manry hill, near Nooitgedacht on the Megaliesburg range, com- 
memorates one of the corps' more notable exploits during the war. 

In 1901, William Brodrick, as secretary for war, remodeled the 
yeomanry on the basis of four squadrons to a regiment, legislating 
for a total force of 35,000. In 1907, with Richard Haldane's re- 
organization of the volunteers, the yeomanry became an integral 
part of the new territorial force. 

With the outbreak of World War I in 1914, 53 regiments of yeo- 
manry mobilized, four regiments being brigaded with the regulars 
of the cavalry corps. The first to see action were the Oxford- 
shire hussars, who accompanied the Royal Naval division in the 
brief holding action during the siege of Antwerp. The trench war- 
fare in France and Flanders and in Gallipoli, however, temporarily 
ruled out the use of mounted troops, so that the Scottish horse 
and Lovat's scouts served as infantry against the Turks on the 
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peninsula of Gallipoli. It was not until Gen. Sir Edmund Allenby 
revitalized the campaign in Palestine that the yeomanry could be 
employed in the work for which they had trained, and 14 regi- 
ments, including some survivors from Gallipoli, were distributed 
over the divisions making up the desert mounted corps. Follow- 
ing the third battle of Gaza the yeomanry, without any support 
from the regular cavalry, scored heavily in the actions of Huj and 
El Mughaiyir with classic attacks in the best tradition of open 
warfare, In Nov. 1917 the yeomanry led the assault against the 
Turkish centre at Kauwaka and assisted in the capture of the 
enemy railhead at Sharia. Opportunities for mounted action, how- 
ever, were infrequent, and by early 1917 a complete infantry 
division, the 74th, had been improvised out of 18 yeomanry regi- 
ments, many of which had already had experience of ground com- 
bat. It was first engaged as a division at the second battle of 
Gaza and later participated in the capture of Jerusalem. In the 
spring of 1918 it was transferred to the western front, where eight 
yeomanry formations had been grouped into machine gun units. 

With the postwar reduction in the regular cavalry, the greater 
portion of the yeomanry was mechanized, 8 regiments being con- 
verted to armoured car companies and 25 transformed into artil- 
lery units. It was therefore in these and several other capacities 
that the yeomanry, which had ceased to be of a uniform character, 
served throughout World War II, winning particularly warm com- 
mendation for its versatile work in the western desert. With uni- 
versal mechanization and the threat of tactical atomic weapons, the 
traditional functions of the yeomanry became irrelevant to modern 
warfare, although every effort was made to maintain the localized, 
close-knit family relationship and traditions. (R. C. H.) 

YEOMEN OF THE GUARD, the personal bodyguard of 
the sovereign of England. The guard was formed by Henry VII 
after the Battle of Bosworth Field in 1485 from his private guard 
of faithful yeomen followers. During the enforced absence 
abroad of Charles II, the yeomen accompanied him and returned 
with him to England at the Restoration (1660). Thus the guard 
has an unbroken record of service to the present day and is the 
oldest military corps of its kind in existence. 

The original duties of the guard were very comprehensive. The 
yeomen were responsible for the king's safety on journeys at home 
and abroad, on the battlefield, and also within the precincts of 
the palace, where they were posted at the entrances, brought up 
the meals, tasted the food for the royal table, and carried out 
an elaborate ceremonial—"making the king’s bed." In recogni- 
tion of this bygone duty, certain yeomen are still formally desig- 
nated “yeomen bed-goers" and “yeomen bed-hangers.” It was 
only with the last appearance of an English king in battle (Det- 
tingen; 1743) that the guard’s function of attending the sovereign 
on the battlefield ceased. 

The establishment of the guard, originally 50, has varied over 
the years, and is now a captain, lieutenant, clerk of the cheque 
and adjutant, two exons (an ancient title meaning “exempt” from 
regimental duty), two messenger sergeant majors, and 79 yeomen. 

The captaincy is a ministerial appointment. The other officers 
are chosen for distinguished military service from the Army, and 
yeomen from the Army, Royal Marines, and R.A.F. 

The officers’ uniform was changed in the reign of William IV, 
and they now wear that of a field officer of the early 19th cen- 
tury and carry an ebony stick personally presented to them on 
appointment by the sovereign. The yeomen still wear the Tudor 
dress: scarlet tunic with gold embroidered crown and royal cypher, 
knee breeches, low-crowned velvet hat, and ruff. They carry an 
ornamental partisan or halberd, and also wear a sword and a cross- 
belt with massive swivel, which originally supported the arquebus 
(q.v.), a distinctive feature of their equipment. 

The yeomen are now permitted to live and work outside, and are 
summoned to the guardroom at St. James's Palace when required 
for duty. This is normally only on occasions when the sovereign 

is present, such as the opening of Parliament (when a party of 
yeomen by custom since the Gunpowder Plot [1605] search 
the vaults of the Palace of Westminster), the Garter ceremony, 
the Royal Maundy, visits of heads of states, investitures, and 
state banquets. 


YEOMEN OF THE GUARD—YEREVAN 


There are two other British royal bodyguards: The Honoyyi 
Corps of Gentlemen-at-Arms, formed by Henry VIII in 1509, 
which, being composed entirely of officers, is placed nearest to the 
sovereign; and the Royal Company of Archers, which is theron 
bodyguard of Scotland. The yeomen of the guard should not be 
confused with the yeomen warders of the Tower of London also 
of Tudor origin and costume; the yeomen warders are permanently 
employed at the Tower, and are often designated “the beefeaters” 
a name also sometimes given to the yeomen of the guard, ` 

See Colonel Sir Reginald Hennell, The History of the King's Body 
Guard of the Yeomen of the Guard (1904). (A. AD.) 

YEOTMAL, a town of Maharashtra state, India, and the head- 
quarters of the district of the same name, lies 85 mi. (137 km) 
SW of Nagpur. Pop. (1961) 45,587. Its main industries are 
cotton ginning and pressing, and it is the chief trading centre of 
the district. Yeotmal has an arts college. 

Yeormat District has an area of 5,246 sq.mi. (13,587 sq.km.) 
and a population (1961) of 1,098,470. The climate in the upland 
part of the district is cool and the rainfall plentiful. The greater 
part of Yeotmal is drained by the Penganga River, which joins 
the Wardha in the southeastern corner. There is a considerable 
aboriginal population, consisting of Gonds and Kalams, in the 
wilder parts of the district.. In the south and southeast are large 
forest reserves in which game abounds. Yeotmal is a major cot- 
ton-producing area; coal is mined at Pisgaon near the Wardha, 
and the forests yield considerable quantities of teak. 

(D. G. NA) 

YEOVIL, a market town and municipal borough (1854) in the 
Yeovil parliamentary division of Somerset, Eng., 26, mi. (42 km.) 
E.S.E. of Taunton by road, standing by the River Yeo and near 
the Dorset border. Pop. (1961) 24,598. Area 3.5 sqmi: (9 
sq.km.). A road centre in the middle of a large agricultural area, 
Yeovil also has industries including the long-established gloving 
and leather dressing trades, processed food, and light engineering, 
especially the making of aircraft such as helicopters... The parish 
church dates from c. 1380 and is known as the “lantern of the 
west,” 

YEREVAN (formerly Erevan, Ervan), the capital of the 
Armenian Soviet Socialist Republic, U.S.S.R., is located on the 
Razdan (or Zanga) river, a tributary of the Aras, 14 mi, from the 
Turkish frontier and 110 mi, S. of Tbilisi. . Pop. (1959) 509,40. 
The twin peaks of Mt. Ararat across the frontier and Mt. Aragals 
and Azhdaak to the northwest and northeast form a striking setting 
to the city, which has an attractive appearance with its tree-lin 
streets and squares. In addition to its administrative function 
Yerevan is an important industrial centre, Its chemical industry 
manufactures synthetic rubber and plastics; engineering products 
include electric machinery (such as mobile generators) and lamps, 
cables, compressors, turbines and machine tools. Clocks, textile 
and clothing, shoes, wines and foodstufís are also produced. Pon 
for the city comes from the "cascade" of hydroelectric a 
on the Razdan, one of which is located at Yerevan. The en 
also the cultural centre of the republic, with an academy ien 
ences founded in 1943, a state university founded in 1920, a pe 
conservatory and pedagogic, agricultural, medical, veterinary an 
polytechnic institutes. There are theatres of Armenian opera 
ballet, of Armenian drama and of Russian drama, and the Ms 
nian state museum, The Matenadaran archives hold rich ci 
tion of ancient Armenian manuscripts, such as the Lazarus build- 
of 887 and fragments of even earlier date. Among no' able’ ji 
ings is the 16th-century Turkish fortress, now 0 mu dings 
dominates the city. Many of the modern government 5 pil 
designed by the Armenian architect Tamanyan and his qd 
have adapted traditional Armenian features. Yerevan is.) 
by a branch railway to the line which runs northward to 
and Tbilisi and southward to Nakhichevan and into eie on the 
are motor roads to Tbilisi, Leninakan and Baku, to Dah 
Iranian border and into Turkey. : 

Yerevan is one of the oldest towns of the Soviet un stood 
logical evidence indicating that the fortress of Yer 5 formel 
there in the Sth century B.c. From the 6th century BG f caravan 
part of the Armenian kingdom. As it was a main focus 0 
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routes across Transcaucasia and the centre of the fertile plain 
of Ararat, its history has been one of constant siege and storm 
in the struggle for possession of the area by the Romans, Par- 
thians, Arabs, Mongols, Turks, Persians, Georgians and Russians. 
Jn 1582 it fell to the Turks, in 1604 to the Persians and in 1827 
to the Russians under Gen. I. F. Paskevich. In 1920 it became 
capital of the Armenian S.S.R. and grew rapidly. (R. A. F.) 
YERKES, ROBERT MEARNS (1876-1956), U.S. psycho- 
biologist, authority on the great apes and especially on the chim- 
panzee, in 1929 established at Orange Park, Fla., the Yale Labora- 
tories of Primate Biology (in 1942 renamed the Yerkes 
Laboratories), a unique centre for the study of the neural and 
physiological basis of behaviour. He was born in Breadysville, 
Bucks County, Pa., on May 26, 1876. After graduation from 
Ursinus College he took a Ph.D. degree at Harvard, remaining 
on the faculty there until the U.S. entered World War I in 1917. 
At Harvard he established the Laboratory of Comparative (Ani- 
mal) Psychology. During the war he was in charge of the psycho- 
logical testing of 1,726,000 men who entered the U.S. Army. 
From 1924 until his death he was associated with Yale University. 
He assisted in establishing the National Research Council in 
Washington, D.C., and gave important service to a number of 
sdentific societies and academies. Among his published books 
and papers, the most significant perhaps are The Great Apes: a 
Study of Anthropoid Life, with Ada W. Yerkes (1929), and Chim- 
panzees: a Laboratory Colony (1943). He died Feb. 3, 1956, in 
New Haven, Conn. 
See E. R. Hilgard, “Robert Mearns Yerkes,” in National Academy of 
Sciences; Biographical Memoirs (1965). (L. Car.) 
YERSIN, ALEXANDRE EMILE JOHN (1863-1943), 
Swiss bacteriologist and co-discoverer of the plague bacillus, was 
born at Aubonne on Sept. 22, 1863. He studied at Lausanne and 
Marburg before going to the Pasteur Institute, Paris, where he 
and Pierre Roux discovered the existence of diphtheria toxin 
(1889-90). Yersin continued his researches in China and French 
Indochina. The plague bacillus was discovered by him in Hong 
Kong in 1894; S. Kitasato independently and almost simultane- 
ously made the same discovery. In 1895 Yersin prepared a serum 
lo combat the disease. Under Chinese government auspices he 
founded a branch of the Pasteur Institute at Canton. Yersin also 
established and directed a similar institution at Nha Trang, An- 
nam. He died in French Indochina on March 2, 1943. 
YERWA-MAIDUGURI (commonly Mamvcurn), capital 
of Bornu Province, Northern Nigeria, lies on the banks of the 
Seasonal Alo River in savanna country about 1,160 ft. (354 m.) 
above sea level and about 70 mi. (115 km.) SW of Lake Chad. 
Pop. (1963) 139,965. Founded in 1907 as a British military 
station, Maiduguri grew rapidly alongside the old town of Yerwa 
and replaced the old Bornu capital, Kanem. It is spacious and 
modern in plan, but with architecture typical of the Kanuri and 
the Shuwa Arabs who make up most of the population. The 
Palace of the shehu of Bornu (1954), in Muslim style, dominates 
e town and its modern trading establishments. There are a gen- 
eral hospital, schools, and a training centre for women teachers. 
Astride the historic pilgrim route from Senegal to Mecca, 
aiduguri is linked by road eastward to Fort-Lamy; southward to 
ola and the Republic of Cameroon; and westward to Kano (373 
mi. [600 km.]), Kaduna (573 mi. [922 km.]), and Lagos (1,043 
mi. [1,678 km.]), and by rail to Jos (400 mi. [644 km.]). The 
peo 54 mi. (9 km.) W, is used by internal services. Yerwa, 
m from the Arabic expression of grateful pleasure, refers 
on “i fertility of the region. The town is the principal market 
mere d the peanut (groundnut) crop is exported by road, but 
a as of Northern Nigeria assemble annually to buy the corn 
dis r he principal industry is the preparation of skins of croco- 
i trom Lake Chad for the typical leatherwork of Northern 
tines In centuries-old fashion Shuwa Arabs ride their oxen 
Es e town's Monday market. The old kingdom of Bornu (q.v.) 
ce stretched to the Nile, and al-Azhar Muslim University at 
Phe has, since the 15th century, had a college for Bornu stu- 
ee The Shehu of Bornu and the amir of Dikwa (now part of 
Thu province) are direct descendants of Sheik al-Amin al- 
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Kanemi who, in the 19th century, rallied the Kanuri to resist 
Fulani expansion. (W.H.I) 

YESHIVA (Yzsuma; pl. VEsuivorH), a school of advanced 
Jewish learning (from Hebrew yashab, “to sit"). Schools and 
courts were closely associated, and the term may derive from 
the fact that the judges sat while the litigants stood before them, 
or from the fact that men “sat before the Lord" in the sanctuaries 
in prayer and study. In II Kings 4:38 and Ezek. 8:1 and 14:1, 
it is said that the disciples of the prophets and the elders of Israel 
sat before the prophet. There undoubtedly were schools during 
the First Commonwealth (c. 1200-586 B.C.) in which the ancient 
writings and traditions were taught. The growth of the academies, 
which in due time (perhaps the Ist century A.D.) acquired the 
name yeshiva, was the result of the activities of the men of the 
Great Assembly (c. 500-300 B.c.), one of whose major principles 
was "Set up many disciples.” It appears that in the last century 
of the Second Commonwealth (30 m.c.-A.n. 70), the renowned 
sages, each in his own community, attracted disciples to the schools 
that were associated with the courts under their jurisdiction, Un- 
doubtedly the most important schools at that time were in Jeru- 
salem. 

The importance of the academies for the preservation of the 
unity of thé Jewish people and its spiritual character became more 
pronounced after the destruction of the Second Temple (a.b. 70). 
The entire life of the people revolved around the yeshivoth, and 
particularly that yeshiva attached to the Great Sanhedrin (from 
synedrion, the Greek equivalent of yeshiva, the term probably 
being used to distinguish the court from the school), headed by 
the nasi (see SANHEDRIN). Thus, the academy at Jabneh (mod- 
ern Jamnia), founded by Rabban Johanan ben Zakkai (d. c. A.D. 
80), served as a centre for Jewish learning for a half-century after 
A.D. 70. In the wake of the Hadrianic persecutions (135-138), 
the Great Sanhedrin and its academy were removed to Usha, later 
to Shefaram, Beth-Shearim, Sepphoris and Tiberias. In the 
Palestinian academies, which flourished to the mid-4th century, 
later to be revived under Islamic rule, the Mishna received its 
final form, the Palestinian Talmud was edited and the collection 
of the Midrashim was undertaken (see MipRAsH ; TALMUD). 

Another great centre of Jewish life, in the meanwhile, was de- 
veloping in Babylonia, which ultimately overshadowed the de- 
clining centre of Palestine. While Babylonia had schools in exis- 
tence for many years, it was not till Abba Arika (Rab) arrived 
there in 219 that a yeshiva was established at Sura, which equaled 
its sister-yeshivoth in Palestine. Rab Judah ben Ezekiel estab- 
lished another yeshiva at Pumbeditha. Both schools flourished 
till the middle of the 11th century. During the Amoraic (200- 
500), Saboraic (500-600), and Geonic (600-1050) periods, Sura 
and Pumbeditha constituted the greatest centres of learning and 
legislation for all Jewry. The Babylonian schools produced the 
Babylonian Talmud (edited c. 499), and the vast Geonic literature, 
comprising discussions of Jewish law, biblical exegesis, Hebrew 
lexicography and philosophy (see Gaon). 

New centres of Jewish life arose when Babylonian Jewry de- 
clined. Yeshivoth were established in Spain (Cérdoba, Lucena, 
Barcelona, and Toledo), France (Narbonne, Troyes, Ramerupt, 
and Paris), Italy (Mantua, Ferrara, Padua, and Venice), Germany, 
(Metz, Worms, Speyer, Mayence, Regensburg, Fürth, and Altona) 
and Central Europe (Vienna, Wiener Neustadt, Marburg, Prague, 
and Nikolsburg). The eastward movement of Jewry gave rise to 
new yeshivoth in Poland, where, in the first half of the 17th cen- 
tury, there was hardly a community that did not boast a yeshiva, 
in addition to the larger and more famous ones of Cracow, Lublin, 
and Lwow. The expulsion of Jews from Spain (1492) also was 
responsible for the emergence of new centres of scholarship in 
Turkey and Palestine, where important yeshivoth were established 
(Safad, Hebron, and Jerusalem). 

The decline of the Jewish community in Poland following the 
massacres of 1648-49 brought about the deterioration of the yeshi- 
voth. New movements, some of a heterodox character, came in to 
fill the void. In the latter part of the 18th century the romantic 
and Pietistic movement of Hasidism (g.v.) won over the masses 
of Polish and Ukrainian Jewry. In the 19th century the new in- 
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tellectual currents of the Enlightenment (Haskalah) presented a 
formidable challenge to the Talmud-centred yeshivoth. To meet 
this challenge, Hayim ben Isaac, a disciple of Elijah ben Solomon 
(q.v.), the Vilna gaon, established in 1803 the yeshiva of Volozhin, 
which till its final closing in 1892 had a profound influence on Rus- 
sian Jewry. Volozhin followed a broader-based program than the 
medieval yeshivoth had, but with rare and short-lived exceptions 
the yeshivoth of Lithuania, Poland, and Hungary did not include 
secular subjects in their programs of studies, Notable among other 
19th-century yeshivoth of eastern Europe were: in Lithuania, 
Eishishok (Eisiskes), Telz (Telsiai), Kovno (Kaunas), Slobodka, 
and Vilnius; in Belorussia, Mir; in Poland, Warsaw; and in Hun- 
gary, Pressburg (Bratislava, Czech.), An interesting develop- 
ment was the establishment of musar yeshivoth under the leader- 
ship of Rabbi Israel Lipkin, in which the mood of piety was 
cultivated by spiritual exercises, meditation, and ethical disciplines. 

The first yeshiva in the United States was the Etz Hayim of 
New York (established in 1886), modeled after the yeshiva of 
Volozhin, out of which grew the Rabbi Isaac Elchanan yeshiva, 
which developed into Yeshiva University. Other yeshivoth in the 
U.S. are Torah-Vadaath, Tiphereth Jerusalem, Hayim Berlin, 
Jacob Joseph, Rabbi Israel Meir HaKohen, and Lubavitch (all in 
New York), Beth Hamedrash LaTorah of Chicago, Ner Israel of 
Baltimore, and Telz of Cleveland. In England, the yeshiva at 
Gateshead should be mentioned. 

As a result of the slaughter of east European Jewry (1939-45) 
and the closing of yeshivoth by the Nazis, a great number of 
yeshivoth whose leaders and students had escaped the holocaust 
were transplanted to England, Canada, the United States, and 
Israel, The latter two countries have become the greatest centres 
of yeshivoth in the world. Among notable Israeli yeshivoth are 
Hebron Yeshiva, Merkaz Harav, and Etz Hayim, all in Jerusalem; 
Ponevezh in B’nai B’rak; and a network of B’nai Akiba yeshivoth 
in various communities. 

The rabbinical seminaries of Conservative and Reform Judaism 
are not generally known as yeshivoth. The term yeshivah ketanah 
(“small yeshiva”) has come into use in the United States to desig- 
nate day schools under Orthodox Jewish auspices. 

Brst1ocrarpHy.—H. Graetz, History of the Jews, Eng. trans. (1926) ; 
Z. Jawitz, Toledoth Israel, in Hebrew (1932-40); S. Baron, A Social 
and Religious History of the Jews (1952-58); S. K. Mirsky (ed.), 
Mosedoth Torah be-Europa, in Hebrew (1956); I. Halevy, Doroth 
Ha-Rishonim, in Hebrew (1923-39); I. H. Weiss, Dor Dor Ve- 
Dorshov, in Hebrew (1924); see also under “Yeshiva” in Jewish 
Encyclopedia and Universal Jewish Encyclopedia. (D. S. Sx.) 

YEVPATORIYA, a town of the Crimean Oblast’ of the 
Ukrainian Soviet Socialist Republic, U.S.S.R., stands on the west 
coast of the Crimea at the head of Kalamitski gulf. Pop. (1959) 
56,992. It was founded in the Ist century B.c, and named Eu- 
patoria after Mithradates VI Eupator (see MrrHRADATES). 
Yevpatoriya came in turn under the kingdom of the Bosporus 
(q.v.), the Venetians, the Genoese and the Tatars of the Crimean 
khanate, who themselves owed suzerainty to Turkey. It passed to 
Russia with the annexation of the Crimea in 1783. The allied 
armies landed nearby during the Crimean War. The town is re- 
nowned for the finest beaches of the Crimea and is a popular re- 
sort. There are many sanatoriums, especially for children. Salt 
is obtained from nearby Lake Sasyk and limestone is quarried 
locally. Weaving and furniture making are carried on. Yev- 
patoriya is a fishing centre and port for coastwise traffic. A rail- 
way links it with the main line to Sevastopol. (R. A. F.) 

YEW, a small order (Taxales) of evergreen shrubs and trees, 
consisting of the single family Taxaceae, with 5 genera and per- 
haps 19 species. All members bear some resemblance to conifers 
in general appearance, usually having flattened needlelike leaves, 
but produce their seeds in fleshy coverings called arils rather than 
in cones. Taxus, with 7 species and numerous varieties used in 
landscaping, is irregularly distributed in the Northern Hemisphere. 
Torreya, with species in California, Florida, and Asia, includes 
the California nutmeg (T. californica) and the stinking cedar (T. 
taxifolia) of northern Florida, both handsome trees grown for 
ornament. The other genera are chiefly of academic interest: 
Amentotaxus and Nothotaxus, native to eastern Asia, and Austro- 
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taxus, restricted to New Caledonia. 
Taxales.) 

Of the yews proper, two are always shrubby (T. canadensis 
and T. media) but the rest (T. baccata, T. brevifolia, T. floridana, 
T. cuspidata, and T. chinensis) are regularly trees of varying 
height, some of which may be pruned to shrub form. The 
branches are erect or spreading, and closely covered with flat- 
tened, linear leaves one-fourth to one inch long, attached in spirals 
but because of a twist at their bases appearing two-ranked. The 
poisonous alkaloid of the foliage, mentioned by such ancient 
writers as Caesar, Livy, and Virgil, may be injurious and some- 
times fatal to horses and cattle. The yews are dioecious, i.e., have 
separate male and female plants, the former bearing globose 
staminate catkins and the latter the carpellate structures, Each 
inflorescence is borne in the axil of a leaf and consists of several 
thin scales, In the carpellate structure the scales surround the 
cup or aril, which at first is thin and green but becomes thick and 
red when ripe. Each aril normally contains a single seed, but 
two may occurinacup. The aril is edible but insipid. The seeds, 
however, contain the alkaloid found in the foliage. 

The most widely distributed yew is the English yew (T. bac- 
cata), which occurs wild in Great Britain, extends eastward across 
Eurasia to Amur and the Himalayas and south into Africa. Fos- 
sils indicate that yews were once more abundant and more widely 
distributed than they have been in historical times, The Japanese 
yew (T. cuspidata), hardier and faster growing than the English 
yew, may be a tree or bushy shrub with a tapering point. A 
hybrid yew, T. media, displays qualities intermediate between its 
two parents, T. cuspidata and T. baccata; its older branchlets be- 
come olive green. The Chinese yew (T. chinensis) is a tree that 
grows to be 50 ft. high. The best-known yews native in North 
America are the American yew or ground hemlock (7. canadensis), 
a spreading shrub under five feet tall in the forests from New- 
foundland to Manitoba, Iowa, and Virginia; and the Western yew 
(T. brevifolia). 

Yew wood is hard, fine grained, and heavy, with white or creamy 
sapwood and amber to brown heartwood. It was used by the 
North American Indians to make bows and by the American set- 
tlers for tool handles, furniture, and other household articles. 
Yew lumber has been used for cabinetwork, implements 
requiring strength and durability, and particularly for making 
bows. The demand was greater than the supply, so little yew 
wood is available. Stands of the Pacific yew (T. brevifolia), 
native from southern Alaska to the central Coast ranges In Cali- 
fornia and eastward to Montana, have been greatly reduced by 
intensive cutting. n 

Yews are popular ornamentals; many horticultural varieties, 
differing primarily in habit of growth, are used as single specimens, 
for planting in small groups, and set closely to form dense hedges. 
The columnar form of the European yew, called “Trish yew, A 
particularly esteemed where upright, slender growth is pun 
Yew trees grow slowly but are long-lived and only c 
susceptible to attack by pests. Because of their poisonous qual- 
ties yews were formerly regarded with suspicion and were i 
in occult practices. Yew trees long have been associated Wi! 
religious rites and cemeteries. in North 

BieriocmaPHv.—L. H. Bailey, The Cultivated Conifers © an 
America (1933), Standard Cyclopedia of Horticulture (1943) ; W: Bean 
more and A. B. Jackson, A Handbook of Coniferae (1948) ; WJ Been 
Trees and Shrubs Hardy in the British Isles, vol. A 1951). 
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YEZIDIS (Yazmr, YaziivA), a declining religious d 
Kurdistan that ultimately probably derives 
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from Christianity " 

is also influenced by Islam and other Near Eastern TOS ie 
The name Yezidi is derived from that of their chief divine De 
an angel called Yazid. Their chief tenet is antidualism, 5d) o! 
deny the existence of evil (which they say is merely 4 Y metem- 
sin, of the devil, of hell, and substitute the doctrine of m Jaws. 
psychosis for that of expiation for the breaking of divine jno 
One of their myths relates that the devil repented op hien 
pride before God, who pardoned him and replaced hi 
previous position as the chief of the angels; hence, 

have erroneously been called devil worshipers. Yazid 


ss Melek Ta'us (King Peacock), because he is worshiped in the 
form of a peacock. With six other angels who are also worshiped, 
Yazid rules the universe. The seven are subordinate to the su- 
preme God, who, since he created the universe, has had no direct 
"concern with it. Seven bronze or iron peacock figures (the largest 
weighing nearly 700 Ib.), called sanjak and representing the seven 
"angels, play a part in Yezidi worship. The religious centre of the 
"Yezidis is a former Christian monastery at Shaikh ‘Adi, north of 
Mosul, site of the tomb of their chief saint, of that name. An 
annual pilgrimage is made to the tomb. The Yezidis use two 
short sacred books written in Arabic, Kitab al-Jilwa (“Book of 
Revelation”) and Mashaf Rash (“Black Writing”), and an Arabic 
hymn together with various prayers. 

The origin of these people and of their peculiar religion is un- 
"known. They themselves believe that they were created quite 
separately from the rest of mankind, not even being descended 
from Adam, and they have kept themselves strictly segregated 
from the people among whom they live. Although scattered, they 
have a well-organized society, with a chief shaikh as the supreme 
religious head and a prince as the secular head. 

See G. Furlani, Religious Texts of the Vezidis (1940) ; Ismail Beg 
Chol, The Yazidis, Past and Present (1931). (G. Fv.; X. 

YEZO: see HOKKAIDO; JAPAN. 

YI, a term used by the Chinese to designate what they formerly 
called the Lolo or Wu-man ethnic group of Austroasiatic origin 
(see Lisu; Na-kn1) living largely in the mountains of southwest 
China and speaking a Tibeto-Burman language. Their traditional 
culture includes a primitive hoe-using agriculture; goat, yak, and 
sheep herding, and hunting, Relics of a possible matriarchal sys- 
tem appear in the significant status of women in their traditional 
society. Sorcery and belief in animism are prevalent; the dead 
are cremated. In the pre-Communist society, a caste system di- 
vided the Yi into two groups. The Blackbone Yi were the ruling 
group representing the descendants of people that appear to have 
originated in northwest China. The far more numerous Whitebone 
Yi were derived from people including many Chinese once subju- 
gated or enslaved by the Blackbones. The fiercely independent 
Blackbones often harassed Chinese settlers entering their domain. 
The Whitebones, especially, have spread over the highlands of 
Yünnan and Kweichow, whereas the heartland of the Blackbones 
lies in the Great and Lesser Liang Mountains southwest of the 
Szechwan Basin. The latter were constituted the Liang-Shan Yi 
Autonomous District by the Communist regime in 1953 when eight 
Other government-designated autonomous districts for Yi tribes 
Were organized. In 1958 a Latin script was decreed for Yi as 
Well as other minority languages of South China, Education 
is directed toward socialization and sinicization. They were esti- 
mated to number about 3,260,000 in the 1960s. See also CHINA: 
The People: Tibeto-Burman Languages. 

DE M. LeBar et al., Ethnic Groups of Mainland 


Southeast Asia 
(H. J. Ws.) 
YIDDISH LANGUAGE. Yiddish is the main colloquial 
guage of the majority of Ashkenazic (Central and East Euro- 
pean) Jews, and one of their two literary languages (besides 
Hebrew). Around 1800 the Yiddish area included most Jewish 
Communities from The Netherlands to the Ukraine and from Cour- 
‘and (Latvia) to Rumania. While the language went out of use 
Germany and The Netherlands in the 19th century, it was car- 
Ned by emigrants to Western Europe, North America, Palestine, 
ne more recently also to the other continents. In 1939 its speak- 
I$ were estimated at 11,000,000; the German massacre of 6,000,- 
Cremas Jews during World War II cut this number drasti- 
| 4 de bulk of Yiddish grammar and vocabulary is derived from 
| En of various medieval western, southern, and central Ger- 
E. n dialects, Yiddish was also influenced at its inception (9th 
| ny) by Jewish variants of Romance languages and has con- 
b ually been enriched, throughout the millennium of its existence, 
| E Hebrew and Aramaic, particularly in vocabulary. Since the 
| AREE of Yiddish speakers into Slavic territory (beginning 
Eua * 14th century), such languages as Czech, Polish, Ukrainian, 
elorussian affected Yiddish deeply—not only lexically but 
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notably also in phonology and grammar. Modern standard Yid- 
dish also contains the usual common European stock of “interna- 
tionalisms” and a sprinkling of loanwords from standard German. 
Internal phonological, grammatical, and semantic changes, acting 
uniformly on the language as a whole, have transformed its geneti- 
cally diversified components into a distinctive new system with 
Many unique patterns not found in the stock languages. New 
grammatical categories have emerged, utilizing formal elements of 
one stock according to models of another stock. 

Despite some regional diversity (affecting chiefly the stressed 
vowels in phonology but manifested also in grammar and vo- 
cabulary), Yiddish displays a remarkable geographic homogeneity. 
The principal dialects of modern Yiddish are Western (The 
Netherlands, Switzerland, Alsace-Lorraine, Germany, Bohemia, 
western Slovakia, northern Hungary), Central (Central and South- 
ern Poland), Northeastern (Lithuania, Belorussia), and Southeast- 
ern (Ukraine, Rumania). In centres of immigration like the 
United States, no new uniform dialects have developed, but cer- 
tain noticeable regionalisms of the European varieties have been 
leveled out. Substandard American Yiddish, like the languages 
of the other immigrant groups, has been heavily influenced by 
English; on a more cultivated level of usage, the Yiddish of vari- 
ous countries is fairly uniform. 

Until the end of the 18th century, literary Yiddish was based 
chiefly on Western dialects of the language. In the 19th century 
a new standardized language arose, mainly on an East European 
basis, displaying a compromise between the several dialects. Yid- 
dish has always been written in the Hebrew alphabet, modified by 
the addition of certain diacritical marks. 

The medium of traditional religious instruction for centuries, 
Yiddish in the 20th century became the vehicle of secular educa- 
tion up to the college level. The extension of the use of Yiddish 
from poetry and literary prose to include scientific discourse 
brought about a tremendous stylistic and lexical expansion of the 
language. 

The scholarly investigation of Yiddish reached a high point in 
the period between the two world wars. After the 1940s Yid- 
dish became a subject of instruction and research at various col- 
leges and universities in the United States and Israel. 

BretiocraPHy—U. and B. Weinreich, Yiddish Language and Folk- 
lore: a Selective Bibliography for Research (1959); U. Weinreich, 
College Yiddish, 2nd ed. (1953) ; A. Zaretski, Vidishe gramatik (1928) ; 
U. Weinreich (ed.), The Field of Yiddish, 2 vol. (1951, 1959); S. A. 
Wolf, Jiddisches Wörterbuch (1962). (U. W.) 

YIDDISH LITERATURE, literature written in the Yiddish 
language (g.v.), began with the need of the Jews living in the 
Middle Ages in the Germanic Frankish lands of Western Europe ` 
to have a literature understandable to them in their vernacular: 
the mass of them no longer had enough knowledge of Hebrew, 
which had become the language of prayer and scholarship. (Popu- 
lar literature in Hebrew, intertwined with Viddish traditions, de- 
veloped much later; see HEBREW LITERATURE). Living in the 
midst of a population speaking 
Middle High German, the Jews 
had adopted that language but 
continued to require a special re- 
ligious-usage terminology which 
had to be Hebrew. Thus there 
evolved an amalgam of the two 
languages called Juedisch- 
Deutsch (i.e., Judeo-German), a 
name soon corrupted to Yiddish- 
Teitch; it was finally to be called, 
simply, Yiddish. For a time 
there was little difference between 
Yiddish-Teitch and Middle High 
German, except for the infusion 
of Hebrew words, but eventually 
Yiddish-Teitch became a separate 
tongue (possibly as early as the 
9th century). With the large 
Jewish migration to Eastern Eu- 
rope aíter the massacres of the 
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Crusades the new language acquired a strong Slavonic element and, 
cut off from its source, developed on independent lines, flowering 
at last into a rich literary language. 

The first works of Judeo-German literature were translations 
of the Bible stories and of the Hebrew prayers (the Techinoth) 
which continue to be used by Jewish women in the 20th century. 
Of great importance was the Ze’enu U-Re’ena (stories and legends 
from and about the Pentateuch), compiled at the end of the 16th 
century by Rabbi Jacob Ashkenazi of Janov, and still in use. The 
first printed Yiddish book was the Sepher Shel Rabbi Anshel, a 
concordance to the Bible, published at Cracow in 1534, the year 
that Luther’s German translation of the Bible appeared. The 
Yiddish translation of Josippon, first printed in 1546, remained 
popular for centuries, There were also Purim plays, influenced 
by the German wandering minstrel (Spielmann), and early ro- 
mances such as the Bovo Buch (1540) of Elias Levita (q.v.), 
which was inspired by an Italian version of the Arthurian romance 
of Sir Bevis of Southampton and is still used and reworked by 
present-day Viddish writers. 

Yiddish became the instrument for the dissemination among the 
Jewish masses in Eastern Europe of proverbs, folk tales, legends, 
and the allegories of the Hasidic rabbis, such as the wonder stories 
of Rabbi Nachman of Bratzlav (18th century). There were many 
folk bards and strolling players in Eastern Europe, such as the 
Broder Singers, Israel Grodner, and Velvel Zbarzher, and folk wits 
such as Hershel Ostropoler and Mottke Chabad. Out of this 
background grew the Yiddish theatre, founded about 1876 in 
Rumania by Abraham Goldfaden (g.v.), a notable folk poet. 

The Haskalah (Enlightenment) movement, which arose in the 
middle of the 18th century under the influence of Moses Mendels- 
sohn (q.v.), produced a voluminous literature in Hebrew and Yid- 
dish. The first great Yiddish writer by world-literature standards 
was Shalom Abramovich, famous under his pen name Mendele 
Mokher Sefarim (g.v.; 18352-1917). This was a great flowering 
period, producing such notable writers as Solomon Rabinowitz 
(1859-1916), known under his pen name Sholem Aleichem (q.v.) 
and Isaac Leib Peretz (q.v.; 1852-1915). Peretz was an outstand- 
ing attraction to the younger Yiddish writers, many of whom went 
to Warsaw to sit at his feet. Some of these, including Sholem 
Asch (q.v.; 1880-1957), Abraham Reisen (1876-1953), and Zal- 
man Shneour (1887-1959), were his disciples. 

The growth and spread of Viddish literature was interrupted 
by World War II, when Hitler's armies occupied Eastern Europe 
and in the ghettoes and death camps massacred millions of Viddish- 
speaking and Yiddish-reading Jews, and their writers. A second 
tragedy overtook the language and its literature when the Stalin 
purge of 1949 resulted in the murder of most of the leading Yid- 
dish writers in the Soviet Union, among them David Bergelson 
Peretz Markish, Leib Quitko, and The Nistor; at the same time 
the famous Moscow Yiddish Art Theatre was closed and its di- 
rector and leading actor, Solomon Mikhoels, was murdered. After 
Stalin's death the proscription of Viddish literature was to some 
extent lifted and Yiddish books, including works by the purged 
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(RIGHT), THE OPENING WORDS, “AND HE SAID," FROM A YIDDISH 


writers, and a Yiddish literary magazine Sovietish Heimland were 
again published. 

Fortunately for the survival of Yiddish, many Viddish-speak- 
ing Jews had emigrated from Eastern Europe from about 1880 
to the U.S., Canada, South America, and Great Britain, and in 
these lands (particularly the U.S.) a large and important group 
of Yiddish writers grew up. Among them were novelists, essayists, 
critics, and poets of the highest calibre: Joseph Opatoshu, I. J. 
Singer, Isaac Bashevis Singer, Halper Leivick, Moishe Leib Hal- 
pern, Jacob Glatstein, Aaron Glanz-Leyeless (known to his read- 
ers as Leyeless), Itzik Manger, Aaron Zeitlin, Melech Ravitch, 
Samuel Niger (known simply by his last name, which is generally 
spelled as pronounced, Nigger), and Shlomo Bickel. Some of the 
older writers settled in the U.S.: Sholem Aleichem, Sholem Asch, 
Abraham Reisen, David Pinski, Abraham Liesin, Yehoash (pen 
name of Solomon Bloomgarten), Peretz Hirshbein, and Zalman 
Shneour; except for Asch, who died in London where he had 
made his home in his last years, and Pinski, who retired to Israel, 
all died in the U.S. 

After the creation of the state of Israel in 1948, a large group 
of Yiddish writers established themselves there, Among the lead- 
ers were the poet Abraham Sutzkever, editor of the leading Yid- 
dish literary magazine Goldene Keit, and the short-story writer 
A. M. Fuchs. Yiddish writing received academic recognition m 
Israel with the establishment of a chair in Yiddish language and 
literature at the Hebrew Univer- 
sity in Jerusalem. There are also 
chairs in Viddish at several US. 
universities, notably Columbia. 
The Viddishe Vissenshaftliche In- 
stitut (Yiddish Scientific Inst 
tute), or YIVO, founded in Vilna 
in 1925, was transferred in 1940 
to New York and later rename 
the Vivo Institute for Jewish Re 
search; it is devoted to the dn 
of the Yiddish language, the c 
ture of Viddish-speaking S 
European Jewry, and yiddish S 
erature. In 1937 YIVO iP 
duced Die Einheitliche PM 
Ortographie ("Uniform Yi jii 
usce) pen si i 
become generally accept" 
Yiddish eters of the Mer 
organized in the Yiddish a 
(headquarters in New D 
the International PEN. f Yit 
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active Yiddish literature was being produced there in the 1960s, 
with a state-supported Yiddish publishing house (Yiddish Buch) 
and a state-subsidized Yiddish theatre, which also toured abroad. 
Yiddish writers are active also in France, Great Britain, South 
Africa, Australia, Mexico, and most of the countries of South 
America. 

In the 1960s it was estimated that more than 500,000 Jews in 
Israel spoke Yiddish. About the same number in the Soviet Union 
reported Yiddish as their language (census of 1959). In 
English-speaking countries the number of Yiddish readers was 
declining with the growing use of English. Nevertheless a 
steady stream of Yiddish books was being published, particularly 
in the U.S., South America, and Israel. In New York three daily 
newspapers in Yiddish regularly featured short stories, poems, 
and literary reviews, and in other parts of the world literary maga- 
zines were published in Yiddish. Since many Jews ordinarily 
using English also speak Yiddish fluently, several Jewish writers 
advocated bilingualism (English and Yiddish) and some favoured 
trilingualism (the addition of Hebrew). 

Bretiocrapuy.—Zalmen Reisen, Lexicon fun Yiddishe Literatur, 
Presse un Philologie, 4 vol. (1926-29); Der Oitzer fun der Yid- 
disher Shprach (1956- .). See also bibliographical publications by 
Efim Jeshurin (1941- ) on Yiddish authors; A. A. Roback, The 
Story of Yiddish Literature (1940); Y. Mark, “Yiddish Literature,” 
in L. Finkelstein (ed.), The Jews, Their History, Culture, and Religion, 
vol. 2 (1949) ; M. Waxman, History of Jewish Literature (1933-63) ; 
L Howe and E. Greenberg (eds), A Treasury of Yiddish Stories 
(1955); Yiddish stories in Yisroel, ed. by J. Leftwich (1933; rev. ed. 
1963) ; L. Schwarz (ed.), The Jewish Caravan (1935), A Golden Trea- 
sury of Jewish Literature (1937); M. Kreitman (ed.), Jewish Short 
Stories of To-Day (1938); J. Leftwich (ed.), The Golden Peacock, A 
Worldwide Treasury of Yiddish Poetry (1961). (J. Ln.) 

YODEL, a type of popular song without words, in which 
falsetto and chest notes are alternated. It is associated particu- 
larly with the highlanders of Switzerland and the Austrian Tirol. 
Originally an expression of joy, the yodel was later used as a means 
of communication or signaling in mountainous districts. Its spe- 
dalized character depends on the enunciation of open and closed 
Vowels on notes of wide intervals. The origin of this type of 
singing is obscure. Yodeling is encountered in other mountainous 
regions, including those of China and the Americas; yodeling was 
also practised by primitive peoples, notably the African pygmies 
and the Australian bushmen, before they possessed musical instru- 
ments, 

YOGA, originally one of the six systems of Indian philosophy 
(q.v.). The classical form of Yoga, based on the text ascribed 
to Patanjali, became known in the Middle Ages as Raja Yoga, or 
toyal Yoga"; other forms of Yoga also developed, which might 
be followed together with, or independently of, the classical Yoga. 
Among these the practices of Hatha Yoga, or “the Yoga of force,” 
have become famous throughout the world, and the term Yoga is 
often used to denote them, Hatha Yoga seems to be a late devel- 
opment in Hinduism, and the earliest texts on the subject date 
from little before the Muslim invasion. It is closely connected 
with Tantrism, though many of its practitioners are not Tantrists. 
, Hatha Yoga is based on a fantastic physiological theory, teach- 
Ing the existence of a dormant divine potency, called kundalini, 
the serpent power,” at the base of the spine. A vein, known as 
Sushumna, runs through the backbone, linking the kundalini, by 
Me, of six psychic centres (called chakras, or “wheels”), with the 
see centre of psychic power, at the top of the skull, called 
ahasrara, and described as a lotus with a thousand petals. The 
àm of the Yogi, according to this system, should be to raise the 
Renae kundalini through the vein sushumna from one chakra to 
DUE until at last it unites with the masculine salasrara, when 
e ding is achieved. This requires an intense development 
jon 3 will, so that all the automatic processes of the body are 
ud i fully under the control of the mind, and the Yogi can 
aN the rhythm of his heart beats at will, live for days without 
vith and water, and survive for an appreciable length of time even 
eee breathing. Despite exaggerated claims, there is ample 
Estos that some Yogis have achieved an almost superhuman 
fo ‘ol over their bodies. Yogic practices, in their less extreme 

rms, are believed to be conducive to health, clarity of intellect, 
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and long life; many Indians and some Westerners perform Yoga 
exercises without any specially religious purpose. 

See M. Eliade, Yoga: Immortality and Freedom (1958). 

(A. L. Ba.) 

YOGURT (Yocxurr, Yourr, Yorourr) is a fermented dairy 
product made from milk of the cow, sheep, goat, or water buf- 
falo. Cow's milk is used in the U.S. and north-central Europe; 
sheep and goat’s milk is preferred in Turkey and southeastern 
Europe; milk from the water buffalo is most frequently used in 
Egypt and India. Yogurt originated in Turkey but is now known 
and consumed in almost all parts of the world. There are two 
types, one using Bacillus bulgaricus and Streptococcus thermophi- 
lus, the other using these organisms plus a lactose fermenting 
yeast. The second type is more common in southeastern Europe, 
the first in northern Europe and the U.S. 

Yogurt is made by inoculating sterilized milk with a 24-hour-old 
culture taken from a previous batch and incubating the milk 
for four to five hours at 110?-112? F (43°-45° C) until a firm 
curd is formed. The curd should then be stored in a refrigerator. 

Commercial dairy plants usually add milk solids to cow's milk 
in order to obtain a yogurt with custardlike consistency. Vogurt 
made in the Turkish home is boiled in an open container to sterilize 
it and to evaporate water. After being cooled, the milk is inocu- 
lated, incubated, and slowly cooled to room temperature before 
use. Yogurt is a desirable food with a mildly acid flavour, a 
custard texture, and high nutritional value. (S. L4.) 

YOKOHAMA, the capital of Kanagawa prefecture on the 
island of Honshu, Japan. An international seaport on the west 
shore of Tokyo Bay, it stands on a plain shut in by hills, one of 
which, toward the southeast, terminates in a promontory called 
Hommoku-misaki, or Treaty Point. The city is traversed by a 
network of canals. The cold in winter is severe because of north 
winds, while the heat is great in summer, though tempered by 
southwest sea breezes. The rainfall is about 70 in. annually. 
Pop. (1960) 1,375,710. 

In 1859, when the neighbouring town of Kanagawa was opened 
to foreigners under the treaty with the United States, Yokohama 
was an insignificant fishing village (see JAPAN: History). The 
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Japanese government shortly afterward chose the latter place as 
the foreign settlement. This settlement, which developed under 
the administration of foreign residents enjoying extraterritorial 
rights until 1899, formed the nucleus of a flourishing city, prosper- 
ing with the growth of Japan’s foreign trade and shipping. The 
harbour is commodious. It is somewhat exposed, but enclosed 
by two substantial breakwaters. The city was almost obliterated 
by an earthquake in 1923 when 80% of its houses were destroyed 
and thousands of its inhabitants were killed, mostly by fire. It was 
rebuilt under a comprehensive government plan, and the docks 
and waterfront area, formerly known as the Bund, were much 
improved. Little remained of the old settlement. 

Yokohama depended for its growth upon foreign trade and ship- 
ping, particularly the silk trade. The decline of silk in Japan’s 
exports, together with a rapid growth of manufactures and foreign 
trade in other centres, notably Kobe, Nagoya, Osaka, and Tokyo, 
tended to diminish the relative importance of Yokohama, and the 
city showed signs of depression before World War II. 

The greater part of the city was destroyed in World War II. 
Yokohama was slow in recovering but has in recent years been 
one of the fastest growing cities in Japan. With Tokyo and other 
cities, it is now part of an almost solid urban-industrial belt that 
extends along the western shore of Tokyo Bay, forming the largest 
concentration of population and manufacturing in Japan. Yoko- 
hama manufactures a wide variety of products from textiles to 
chemicals, machinery, steel, and ships. The city is conducting 
major programs of port expansion and is filling in large areas of 
shallow water in the bay for new industrial enterprises. Yoko- 
hama is the second port of Japan after Kobe and is the largest 
import centre. (R. B. H.; Ro. B. H.) 

YOKOSUKA, a seaport on the west shore of Tokyo Bay, 
Japan, in Kanagawa prefecture. Pop. (1960) 287,309. The port 
is sheltered by hills and affords anchorage. The site was occupied 
by a small fishing village until 1865, when the shogun’s govern- 
ment established a shipyard there. In 1884 it was made a first- 
class naval station by the Japanese government. After World 
War II it became a base for the U.S. Navy and a station for the 
Japanese National Safety Agency. The city has been reborn as 
one of Japan’s important trade and fishing ports. In the eastern 
part of the city are two fine harbours, Yokosuka and Nagaura. 
The latter is a base for ships engaged in whaling operations in the 
Antarctic. Shipbuilding occupies almost half of the city’s em- 
ployees. Yokosuka is also a residential district for commuters to 
the Tokyo-Yokohama area, (R. B. H.) 

YOKUTS (sometimes called Martrosan), a linguistic stock 
of Californian Indians, speaking a Penutian language, who in- 
habited the San Joaquin Valley and adjacent foothills. Formerly 
about 18,000 in number and organized as individual tribes (e.g., 
the Wükchamni and Tachi), each had its own dialect, territory, 
hereditary chief, and major village with grass-thatched or mat- 
covered dwellings and a men's sweathouse. Game and fish were 
taken with arrows, throwing sticks, traps, nets, and harpoons; 
acorn flour and seeds provided starchy foods. Women made coiled 
and twined baskets for cooking, serving, storage, and ceremonial 
gifts; some also made crude, plain pottery. Men wore buckskin 
breechcloths, women buckskin or fibre aprons; both sexes used 
rabbit fur mantles. Water transportation was on huge tule (bul- 
tush) rafts. Shell disk beads had monetary value. Shamans were 
held to control sickness, the weather, bears, and rattlesnakes 
through supernatural power, and religious dreams were induced 
by decoctions of wild tobacco or Jimson weed. Hundreds of 
Yokuts congregated to weep, dance, and feast at annual mourning 
ceremonies, In the 1960s Yokuts communities in California in- 
cluded about 115 Chuckchansi and 90 Tachi. 

BrsriocrapHy.—A. L, Kroeber, Hand ii i 
fornia, ch. 32-35, Bureau of American Aad bag uia 5 ss 
Fokuts Dialect Survey (1963) ; A. H. Gayton, *Yokuts and Western 
Mono Ethnography,” Anthrop. Rec. Univ. Calif, vol. 10 (1948) ; 
NGS (ed.), Handbook of American Indians North of Mexico 
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YONGE, CHARLOTTE MARY (1823-1901), English 


novelist whose books spread the influence of the Oxford Movement 


YOKOSUKA—YONNE 


(q.v.), was born on Aug. 11, 1823, at Otterbourne, Hampshire. 
An only child, educated at home, she had an uneventful life, m 
1835 John Keble (g.v.) came to be vicar of the parish and be. 
came an important influence, though Charlotte's religious feelin, 
and High Church sympathy belonged already to her home ud 
ground. It was to the service of the church that she dedicated 
her talent as a writer, but, though her books are infused by the 
spirit of the Oxford Movement, their independent vitality saves 
them from the category of propagandist literature, Although 
her first book, Abbeychurch, was published in 1844, her first big 
success and formally her best novel was The Heir of Redclyfe 
(1853). Its hero, Guy Morville, made goodness attractive and 
romantic and he was received with widespread enthusiasm. The 
Daisy Chain (1856), equally successful, is a family chronicle 
which shows its author's capacity for creating characters that are 
both religious and sympathetic and for making interesting the 
moral conflicts of sheltered lives. Her many other novels include 
Heartsease (1854), The Young Stepmother (1861), The Little 
Duke (1854), and The Dove in the Eagle’s Nest (1866); the last 
two are historical. She also edited a girls’ magazine, The Monthly 
Packet (1851-90), and wrote biographies and tracts, She lived 
at Otterbourne all her life and died there on March 24, 1901. 

Brsriocgrapuy.—C. Coleridge, C. M, Yonge, Her Life and Letters 
(1903) ; G. Battiscombe, C. M. Yonge (1943); G. Battiscombe (ed.), 
A Chaplet for Charlotte Yonge (1965). (M. KL) 

YONKERS, a city of Westchester County, N.Y., U.S., 15 mi, 
from Grand Central Terminal in New York City, is located on the 
east shore of the Hudson River directly north of the borough of 
the Bronx, New York City. It is known as the "Terrace City" be- 
cause of its many hills. Pop. (1960) 190,634. (For comparative 
population figures see table in New Yorx: Population.) 

Nappeckamack, the capital village of the Manhattes Indians, 
Mohican tribe, stood upon the site of the present Philipse Manor 
Hall in Yonkers. In 1639 the Dutch West India Company act- 
quired the area in the Keskeskeck purchase and in 1646 includedit 
as part of a grant made to Adriaen van der Donck, the first lawyer 
in the colony. In 1652 this grant was enlarged to a patroonship 
known as Colendonck—the only one made within present West- 
chester County—extending from Spuyten Duyvil Creek to the 
northern part of Yonkers and from the Hudson to the Bronx 
rivers. Cultured, educated, and a courageous foe of Gov: Peter 
Stuyvesant's administrative tyranny, Van der Donck was widely 
known as the young gentleman, or “jonkheer” in Dutch, from 
which the name of the city evolved. In a series of purchases be- 
tween 1672 and 1692, Frederick Philipse, a prominent and wealthy 
merchant, speculator, and officeholder, acquired the estate and the 
land beyond, northward to the Croton River. In 1682 he com- 
menced the construction of his famed home, a gem of colonia 
architecture, which was elevated to the status of a manor hall xe 
Philipse received a royal charter on June 12, 1693, combining his 
lands into the Manor of Philipsburgh. The manor was confiscate 
by the state in 1779 because the founder’s great-grandson aud 
the Tory cause during the American Revolution, and it was brol E 
up and sold in 1786 under a writ of attainder. The manor ae 
was sold to Yonkers in 1868 and was used as a village and city ie 
successively until it was acquired by the state in 1908. It is e 
maintained as a historic shrine and is open to the public. ME 
no major military action took place there during the Ame 
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New York City. Yonkers has more than 250 majo! nachin 
Chief products include elevators, escalators, and hoisting 7 pls 
ery, aerosol valves, sirups and sugars, copper wire am oducts. 
chemicals, machines and tools, dairy products, and panne 5 t since 
The city has a council-manager form of government. wa ie y. 
1940. “ed in 1790 
YONNE, a département of central France, formed mi It 
from parts of Champagne, Burgundy, and Orléanais (qa 


YONNE RIVER—YORK 


js bounded east by Aube and Céte-d’Or, south by Niévre, and 
Loiret. Area, 2,867 sq.mi. (7,425 sq.km.). Pop. (1962) 


t b 4 
Mpa. The département lies in the south of the Paris Basin 


"nd extends on its southern border up the highland slopes of the 


granite Morvan (q.v.). It is traversed by the valleys of the Yonne 
and its tributary, the Armangon. The Armangon Valley is fol- 
jowed by the Burgundy Canal (g.v.) which connects with the 
Saône River past Dijon; the Yonne Valley is linked with the 
Loire River by the less important Canal du Nivernais. Just 


- beyond the northern border of the département, the Yonne joins 


the Seine at Montereau. In the north the chalk bedrock is exten- 
sively covered with siliceous debris, brought down from the crys- 
talline highlands, and much of the surface is infertile and studded 
with ponds. Large areas have been left as woodland and heath, 
known as gátines, and the district west of the Yonne Valley bears 
the name of Gátinais. The Forét d'Othe is a hilly, wooded district 
on the eastern border of the département, where hosiery manufac- 
ture persists as a rural industry organized from Troyes. South of 
the Yonne-Armangon confluence a belt of clay runs southwest- 
northeast across the département, and beyond it are limestone 


- scarplands extending to the. granite Morvan highlands, which are 
- reached at Avallon. 


With such a diversity of soil conditions, land use is naturally 
varied, Grain and fodder crops are widely grown, but the vine is 
confined to favoured localities, notably on the limestone cétes. 
The white wine of Chablis is especially well known. Livestock 
is usually an important feature of farming. There is little min- 
eral wealth or manufacturing and the towns are only small mar- 
ket-centres. Auxerre, the largest, with a population of 28,949 in 
1962, is the préfecture. It has a Gothic cathedral and the abbey 


| church of Saint-Germain; but the département forms the arch- 


tpiscopal province of the old ecclesiastical capital, Sens, where the 
cathedral, the earliest in the Gothic style, dates from the 12th 
century. The département comes under the court of appeal at 
Paris and the académie of Dijon. It is divided into three arrondis- 
sements, centred upon: its chief market towns, Auxerre, Avallon, 
and Sens. There are several noteworthy Renaissance chateaux, 
including | Fleurigny,: Ancy-le-Franc, and Tanlay, and among 
Monastic buildings is the huge church at Vézelay (q.v.), a small 
lown.that picturesquely preserves its medieval shell. 

(Ar. E. S.) 

YONNE RIVER, a river of north-central France, is a left- 
bank tributary of the Seine, which it joins at Montereau-Faut- 
Yonne after flowing north for about 182 mi. (293 km.) from the 
Morvan highlands across the southern part of the Paris Basin. It 


traverses the départements of Nièvre and Yonne. At Laroche- 


Saint-Cydroine it receives its chief tributary, the Armangon, from 
the département of Céte-d’Or to the southeast. Poor soils prevail 
over much of the basin. The upper valley is cut in granite high- 
ands, and below the Armancon confluence the Yonne Valley is 
fanked by extensive spreads of infertile Tertiary debris; but the 
Lias clay strip at the foot of the Morvan highlands in the dis- 
tricts: of Auxois, Terre Plaine, and Bazois provides rich pastures, 
and farther north the rivers cross scarped limestone hills that give 


... favourable sites for vineyards (Chablis lies on the Serein tribu- 


tary). The old market and cathedral cities of Auxerre and Sens 
are along the river. Canals connect the Seine waterway by the 
Upper Yonne Valley with the Loire (Canal du Nivernais) and by 
Qs Armangon Valley with Dijon and the Saóne (Canal de 
Ourgogne). (AR. E. S.) 
WIDRCK (von, Wartensurc), JOHANN DAVID LUD- 

G, Grar (1759-1830), Prussian army officer whose initiative 
ata crisis of the Napoleonic Wars produced the momentous Con- 
vention of Tauroggen, facilitating the Prussian change from the 
“sing to the winning side. “Born at Potsdam on Sept. 26, 1759, 
rie entered the Prussian Army in 1772, but was cashiered for 
í Sobedience in 1779... Next, as a captain in the Dutch service, he 
ook Part in operations in the East Indies in 1783-84. Returning 
9 Prussia in 1785 and being reinstated in the Prussian Army in 
s he campaigned in Poland in 1794. In 1799, in command 

4 light infantry regiment, he became deeply interested in in- 
antry tactics: whereas previously reconnaissance had been a role 
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confined to cavalry, he developed the infantry scout and line of 
skirmishers. In 1805 he was promoted brigadier. 

Yorck did well as the rear-guard commander in the Jena cam- 
paign (1806), but was severely wounded at Lübeck and was taken 
prisoner by the French. After the Peace of Tilsit (1807) he took 
a leading part in the reorganization of the Prussian Army. He 
became a major general and inspector of light infantry. 

In 1812 Yorck was appointed second in command of the Prus- 
sian contingent sent to augment the French corps under Alexan- 
dre Macdonald during Napoleon's invasion of Russia. Having 
succeeded to full command of the Prussians, he was covering Mac- 
donald's retreat from Lithuania when he was cut off by Russian 
forces. He therefore concluded the Convention of Tauroggen 
(Lith. Taurage; Dec. 30, 1812), neutralizing his force pending 
the decision of his sovereign, Frederick William III (q.v.). While 
Frederick William was making up his mind, Yorck, whom he pro- 
visionally disowned, was threatened with court martial; but finally 
the Treaty of Kalisz (Kalisch; Feb. 28, 1813), justified Yorck's 
decision by bringing Prussia on the side of the Allies, 

In the subsequent campaigns Yorck’s major feats were his 
crossing of the Elbe at Wartenburg (Oct. 3, 1813) and, in France, 
his opposition to the French attack at Montmirail (Feb. 11, 1814). 
He was created Graf von Wartenburg in 1814 and made a gen- 
eral field marshal in 1821. He died at Klein-Óls on Oct. 4, 1830. 

YORK (HOUSE OF), a younger branch of the Plantagenet 
(q.v.) family which, in the 15th century, having usurped the 
throne from the house of Lancaster (q.v.; see also Roses, WARS 
or THE) provided three kings of England (Edward IV, Edward V, 
and Richard III) and, in turn defeated, passed on its claims to 
the Tudor dynasty in the person of a bride for the Lancastrian 
usurper Henry VII. In the child of this marriage—Henry VIII— 
Tudor historiographers saw "the union of the two noble and il- 
lustre famelies of Lancastre & Yorke, beeyng long in continual 
discension for the croune of this noble realme"; but whether the 
virtues of Tudor government or the peacefulness of Tudor rule 
were much greater than those of their predecessors is a matter for 
doubt. The house of York has had rather too short shrift from 
Tudor propaganda and its later adherents; and the line was not 
without its own virtues. 

EDMUND or LANGLEY (q.v.; 1342-1402), 1st duke of York, the 
fourth surviving son of Edward IIT, had an undistinguished career. 
By his first wife, Isabel of Castile, he had two sons, and a daugh- 
ter, Constance, who before 1384 married Thomas le Despenser, 
earl of Gloucester. Edmund's heir, EpwAnRD (qg.v.; c. 1373-1415), 
2nd duke of York, was very much a favourite of Richard II, but 
by deserting to Henry of Lancaster (afterward Henry IV), re- 
tained a number of his principal offices.. In 1405, in the first shiver 
of the perfidy of the house of York, Edward was involved in a 
plot organized by his sister Constance to kidnap and make king 
Edmund Mortimer, 5th earl of March, whose descent from Ed- 
ward III's second surviving son, Lionel, duke of Clarence, caused 
many to regard him as Richard II's lawful heir. But he was out 
of trouble by the end of the year and remained loyal until his 
death at the Battle of Agincourt. His brother RICHARD oF 
ConispurGH (c. 1375-1415), created earl of Cambridge (1414), 
was a less fortunate conspirator. He had married (without the 
consent of their parents) Anne Mortimer, sister of Edmund Morti- 
mer, earl of March; involved in a plot against Henry V in 1415, 
he was promptly executed. 

So far the house of York had shown itself hardly efficient either 
at government or treachery, In the latter activity, at least, the 
next duke of York was more successful. Edward, the 2nd duke 
died childless and he was succeeded (despite Richard of C. onis- 
burgh’s attainder) by Richard's son RicHamp (q.v.; 1411-60), 
duke of York, who, on the death without issue of Edmund Morti- 
mer (1425), became as well earl of March, earl of Ulster, and 
Lord Mortimer of Wigmore. He thus embodied the claims to the 
throne not only of York, but of Clarence also ( although this 
claim, senior to that of the Lancastrians, had passed twice through 
the female line). At first his career was both Meritorious and 
loyal. He was lieutenant general and governor of France and 
Normandy (1436-37 and 1440-45), and had little reason to quar- 
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rel with the government of Henry VI until Edmund Beaufort, 
duke of Somerset, was appointed alongside him captain general 
and lieutenant in France and Guienne (1443). Thereafter, pres- 
sure from Somerset’s party drove him more and more into op- 
position, and from 1447 he stands out as the leader of a new 
faction. From 1447 to 1453 he was heir male presumptive. of 
Henry VI.. The York, Cambridge, and Mortimer inheritances 
had made him by 1436 the greatest English landowner. Thus 
dangerous, he was virtually exiled in 1449 as lieutenant of Ireland. 
Following the rebellion of Jack Cade, however, he returned to 
England (August or September 1450); but, losing the initiative, 
was faced with a ten years’ struggle in and out of Parliament and 
on and off the battlefield against the adherents of Somerset, and 
after Somerset's death (1455) against the Lancastrian party 
rallied by Henry VI’s queen, Margaret of Anjou. For the course of 
the conflict see Roses, Wars oF THE, The first Battle of St. Albans 
(1455) settled little; but by 1458-59 York seems clearly to have 
set his mind on the throne. Defeated at Ludford Bridge (see 
York, RicHarp) (1459), victorious at Northampton (1460), he 
was recognized as heir to Henry VI, the infant prince Edward being 
disinherited. But at the end of the year York was defeated and 
killed at Wakefield; and the Yorkist partisan, Richard Neville, earl 
of Warwick, was defeated at the second Battle of St. Albans in 
February 1461. But York’s eldest son Epwarp (1442-83), vic- 
torious at Mortimer’s Cross and Towton soon afterward, was 
crowned in June 1461 as King Edward IV. 

The troubles of York were not, however, yet at an end: there 
were many battles to be fought before, with the Battle of Tewkes- 
bury in 1471, Edward was firmly settled on the throne. Treachery 
led to the execution of Duke Richard’s third surviving son, GEORGE 
(1449-78), duke of Clarence; the second son, EDMUND (1443— 
60), earl of Rutland, had died with his father at Wakefield. The 
fourth, RicHarp (1452-85), duke of Gloucester, having eradicated 
Edward IV's sons, the elder of whom was Epwarp V (1470-83?), 
ruled himself from 1483 as King Richard III; defeated in 1485 
by Henry Tudor, earl of Richmond (afterward Henry VII), the 
heir of Lancaster, his claim to the throne passed to his eldest 
sister ELIZABETH (1466-1503), whom Henry promptly married, 
and to Clarence’s children, Of these, MARGARET (1473-1541), 
countess of Salisbury, lived to be executed by Henry VIII; Ep- 
WARD (1475-99), earl of Warwick, survived imprisoned, the cyno- 


sure of rebel eyes, only until his execution in 1499, With him the 
name Plantagenet died, 
What justification the house of York can have for its usurpation 
must depend on its kings’ efficiency in government. By adminis- 
tering the crown lands like any private estate, by confiscating (and 
retaining) his opponents’ property, by avoiding expensive wats, 
and with a French pension as the reward for his only continental 
campaign, Edward IV succeeded largely in “living off his own’; 
and other parts of his administration seem to have been as effective 
as his finance. Richard III was equally efficient: “although he did 
evill, yet in his tyme wer many good actes made." This yaa 
of the mayor and aldermen of London in 1525 might well stan 
for the whole house. Since, under a king as saintly and ineficient 
as Henry VI, political conflict was bound to arise, it was as wí 
that the line which emerged briefly victorious gave some measure 
of efficient rule to the kingdom which he was incapable of fu 
Brsuiocrarny.—C, L. Scofield, The Life and Reign of ne 
IV, 2 vol. (1923) ; J. R. Lander, “Edward IV: the Growth of the Mor 
Legend: And a Revision," History, vol. xli (1956) ; B. P. Wolfe, Ew 
Management of English Royal Estates under the Yorkist ee) 
glish Historical Revue, vol. xxi (1956). (PS Mi 
YORK, EDMUND OF LANGLEY, Ist DUKE oF on 
1402), fourth surviving son of the English king Edward E 2) 
Philippa of Hainaut, was the founder of the House of Va in 
He was created earl of Cambridge in 1362, and duke of d a 
1385. Negotiations conducted in 1364 for his marriage it fente 
garet, heiress of Louis of Male, count of Flanders, were A92) 
by French influence, and in 1372 he married Tsabel a 
daughter of Pedro the Cruel (d. 1369), king of Castile. ical sir 
was the least able of Edward III's sons and in the poen 
of Richard II’s reign he played an ineffective part. paigns 
1359 and 1378 he served without distinction in several commandi 
in France, Spain, and Brittany, and his one independent co 


P. Y Portu 
the Lisbon expedition of 1381-82 to aid King Ferdinand o keeper 
gal against Castile, was a failure. York was cate 1394-05, 


of the realm during Richard II's absence in Ireland 1 xpedition 
and again on the king’s departure for his second Irish € Heny 
in May 1399. When Henry of Lancaster (afterward King itt 
IV) invaded England (July), Duke Edmund tried to %9 i, 
resistance, but he soon submitted (July 27), realizing ^s Lang: 
King’s cause was lost. York died at his birthplace, yo p) 
ley, in Hertfordshire, on Aug. 1, 1402. rn 
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YORK, EDWARD, 2xp DUKE or (c. 1373-1415), elder son 
of Edmund of Langley and Isabel of Castile, was the author of The 
Master of Game, the oldest English book on hunting; this work 
was largely a translation of the Livre de la Chasse of Gaston III 
Phoebus, count of Foix. Prominent among Richard II's favour- 
ites, Edward of York was made earl of Rutland in 1390 and earl 
of Cork in 1394, and given many important offices. After Richard 


I's coup d'état of 1397, he succeeded his uncle, Thomas, duke of 
"Gloucester, as constable of England, obtaining also Gloucester's 


lordship of Holderness in Yorkshire, and was created duke of 
Aumarle (Albemarle) (September 1397). He deserted Richard II 
in August 1399, but was denounced as Gloucester’s murderer in 
Henry IV’s first parliament, and was lucky to lose only his recent 
gains, including his ducal title. His complicity in the plot to kill 
Henry IV in January 1400 remains dubious. Rutland was royal 
lieutenant in Aquitaine in 1402 when his father’s death made him 
duke of York, and later he served against the rebels in South 
Wales, Accused by his sister, Constance, Lady Despenser, of being 
involved in her conspiracy against the king in 1405, York was im- 
prisoned in the Tower and later in Pevensey Castle, but was soon 
pardoned, After joining the French expedition of Thomas, duke 
of Clarence, in 1412, he remained in Aquitaine until August 1413. 
Duke Edward was killed at Agincourt on Oct. 25, 1415. He died 
childless and his heir was his nephew, Richard, duke of York. 

The Master of Game, ed. by W./A. and F. Baillie-Grohman (1904), 
indudes an account of Duke Edward's career; see also A. B. Steel, 
Richard II (1941). (T. B. P.) 

YORK (AND ALBANY), FREDERICK AUGUS- 
TUS, Duxe or (1763-1827), second son of George III, who as 
commander in chief of the British army introduced much-needed 
administrative reforms, was born in London on Aug. 16, 1763. 

In February 1764, through his father’s influence as elector of 
Hanover, he was elected to the wealthy bishopric of Osnabriick, 
and retained that position until 1803.. Entering the army in 1780, 
he received his military education in Hanover (1781-87) and was 
promoted to lieutenant general in 1784. A few weeks later he 
was created duke of York and Albany, and took his seat in the 
House of Lords on his return home. In 1791 he married Princess 
Frederica (b. 1767), daughter of Frederick William II of Prussia, 
" i marriage was childless and not happy; she died on Aug. 6, 

In 1793 the king appointed the duke of: York to command the 
English army sent to Flanders to cooperate with the Austrians. 

S personal bravery could not compensate for his inexperience 
and although his incompetence as a commander has been exag- 
rated, he must be held at least partly responsible for the defeats 
of 1794-95, In 1795 he was made a field marshal, and in 1798 
Commander in chief. His expedition to Holland in 1799 was even 
"ss successful, and he never again commanded in the field. He 
ad to resign in 1809, being implicated in the scandals associated 
With his mistress, Mrs, Mary Anne Clarke (g.v.), but the House of 
ommons acquitted him by 278 votes to 196 of having received 
ribes in return for military promotions. In May 1811 the prince 
"egent replaced him at the head of the army. 
gie his father, the duke owed much of his popularity to his 
pay to the Catholic claims. His speech on that subject in 
of 5 to the House of Lords was printed on blue satin in letters 

gold. During his last years he tried to organize an anti-Catholic 
MT distinct from the ministerial, and in November 1826 he tried 

Successfully to induce bis brother to dismiss George Canning, 
a Mine advocate of Catholic emancipation. The duke's death 
UG 5, 1827, was a great blow to the opponents of Catholic 

ES for the new heir presumptive, his brother the duke of 
Contin was at heart favourable to that cause. The long- 
Mies irregularities of the duke of York’s private life did 
4 d to diminish his popularity; indeed, it was suggested that 

: ese failings “there was nothing that was un-English, nothing 
applyine rapin airg He was an excellent commander in chief, 
ing rind nee with energy and devotion to the task of improv- 
abuses, Hi are of the soldiers and eliminating administrative 
Goon. He founded the military schools that became the Staff 

ege and the Royal Military College, Sandhurst. His monu- 
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ment, a statue upon a high column, stands at the top of Duke of 
York's Steps on the Mall. 

See A. H. Burne, The Noble Duke of York (1949) ; R. Fulford, The 
Royal Dukes (1949). (A. Ar.) 

YORK, HENRY STUART, Carpivat DUKE oF ( 1725- 
1807), last legitimate descendant of James II of Great Britain, 
was the younger son of James (g.v.), the “Old Pretender,” and 
brother to Prince Charles Edward (g.v.). He was born in Rome 
on March 6, 1725, and was soon after made duke of York by his 
father. The two Stuart princes were brought up together at their 
father’s exiled court where, an observer noted, “the younger is 
the more popular of the two on account of his handsome face and 
charming manners.” When the elder prince set out for Scotland 
and the Jacobite rising of 1745, Henry went to Paris to encourage 
the support of Louis XV. He was placed in nominal command of 
an army at Dunkerque destined to invade southern England, but 
this force was disbanded after the defeat at Culloden and Henry 
returned to Paris where the brothers were reunited in 1746. In 
April 1747 Henry left Paris for Rome and there, on July 3, he 
was created a cardinal by Pope Benedict XIV under the title of 
cardinal of York. 

In becoming a prince of the church Henry dealt a deadly blow 
to the Jacobite cause but there seems little doubt as to the genu- 
ineness of his vocation. Although his elevation to the Sacred 
College had the full support of his father, his brother considered 
it as equivalent to a dagger through the heart and the two princes 
were not reconciled until after their father’s death (1766). It 
was then that the younger prince made earnest efforts to have 
his brother recognized by the Holy See as king of Great Britain, 
incurring the severe displeasure of Clement XIII for his pains. 

Henry Stuart had a distinguished career as an ecclesiastic. He 
was consecrated archbishop of Corinth in partibus infidelium in 
1758 and was later (1761-1803) bishop of Frascati in the Alban 
Hills outside Rome. There he was noted for his benevolence to the 
poor, his pastoral zeal and reforming policy, and for his seminary, 
which became one of the first in Italy, Henry kept up princely 
state at the bishop’s palace, being one of the richest prelates of the 
Roman Church, and he entertained on a scale suitable to his rank 
andincome. He took part in four conclaves, and in 1803 succeeded 
Cardinal G. F. Albani as dean of the Sacred College and bishop of 
Ostia and Velletri. 

When Prince Charles Edward died in 1788 the cardinal issued a 
proclamation naming himself King Henry IX of Great Britain, but 
having asserted his claim he took no further part in politics, and 
assumed the style of royalty only in the privacy of his own palace. 
The French Revolution reduced him to dire poverty, many of his 
possessions being offered to pay off the indemnity demanded of 
the pope by Bonaparte after the Treaty of Tolentino (1797). The 
aged cardinal fled from Rome to Naples (1798) and thence to 
Venice (1799), arriving in time for the conclave of 1800 at which 
Pius VII was elected pope. Now reduced to extreme poverty, the 
cardinal's plight was made known to George III of Great Britain, 
who at once offered him a pension of £4,000 a year, which was 
gratefully accepted. Later in 1800 he returned to Frascati where 
his last years were spent. He died on July 13, 1807, having been 
a bishop for 46 years and a cardinal for nearly 60. 

Henry Stuart was a man of mild disposition, a great patron of 
music and the arts, aptly described in the Annual Register at the 
time of his death as a studious and well-informed prince, and a 
sincerely pious prelate." While refusing to engage in active poli- 
tics he never abandoned the claims of his family. The Stuart 
dynasty became extinct in the direct line at his death. He lies 
buried in the crypt of St, Peter's in Rome. 

See B. Fothergill, The Cardinal King (1958). (B. F.) 

YORK, RICHARD, Dux or (1411-1460), claimant to the 
English throne in the Wars of the Roses, was the father of Edward 
IV and Richard III. | Born on Sept. 21, 1411, the son of Richard, 
earl of Cambridge, and Anne Mortimer, he was on both sides a 
descendant of Edward III (see Yorx, House or). In 1415 fol- 
lowing his father’s execution (August), he succeeded his uncle 
Edward, killed at Agincourt (October), as duke of York. In 1425 
on the death of his mother's childless brother Edmund Mortimer, 
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earl of March, he succeeded not only to vast estates in Ireland, 
Wales, and England, but became the heir by primogeniture to Ed- 
ward IIT; for his ancestor, Lionel, duke of Clarence, was the third 
son of Edward III, whereas John of Gaunt, duke of Lancaster, the 
forefather of Henry VI was only his fourth son, For a long time, 
however, he remained loyal to the house of Lancaster. Brought up 
as a ward of the crown until 1426, he served Henry VI faithfully in 
the wars in France and as lieutenant-general and governor of 
France and Normandy (1436-37 and 1440-45). In this office he 
achieved some success; but his discontent with the conduct of the 
war by the English government, increasingly controlled by the 
Beaufort (q.v.) family, caused him to support their rival, Hum- 
phrey, duke of Gloucester. The death of Gloucester (1447) made 
York also heir presumptive to Henry VI; but the Beauforts, hoping 
that their branch of the house of Lancaster might be considered, 
secured his appointment (1447) as lieutenant of Ireland for ten 
years. Both they and he regarded this as exile and he postponed 
his departure. But when he arrived in Ireland (July 1449) he won 
such favour that Irish support and asylum was to be an asset to 
him and the Yorkist cause for the next 50 years. 

In August or September 1450, following the rebellion (May- 
July) of Jack Cade, who had demanded his recall, York returned 
to England unbidden. Both then and in March 1452 he led an 
armed force to London to insist on the dismissal of the chief minis- 
ter, Edmund Beaufort, duke of Somerset; but each time he was 
tricked with promises and Somerset remained in power. York's 
chance came, however, when the king fell ill (July 1453). Henry's 
imperious queen, Margaret (of Anjou), supported by Somerset, 
claimed the regency; but she was generally disliked, and as Henry's 
madness continued York was recognized ( March 27, 1454) by the 
lords of Parliament as protector and defender of the realm. But 
the birth (October 1453) of Edward (later prince of Wales) had 
made Queen Margaret fear and hate York as a possible rival to her 
son; and when Henry recovered (December 1454) she persuaded 
him to dismiss York and restore to power Somerset, who had been 
imprisoned. By 1455 York was constrained to take up arms again 
to demand Somerset's dismissal. In this he was supported by some 
of the powerful kinsmen of his wife, Cicely Neville, especially by 
the Richard Nevilles, father and son, earls of Salisbury and War- 
wick. On May 22, 1455, York's army met Somerset's at St. Al- 
bans; Somerset was killed and York and his friends gained control 
of the government. He protested his loyalty and used his victory 
with moderation; but Margaret was irreconcilable and by October 
1456 had recovered power for herself and York's enemies, There- 
after she and York gathered forces for the trial of strength which 
both regarded as inevitable. After the first armed encounters at 
Blore Heath (Sept. 23) and Ludford Bridge (Oct. 12) in 1459, 
York had to flee to Ireland because his troops refused to fight 
against the king in person; but Warwick and Salisbury, with York's 
eldest son, Edward, made Calais a base for invading England, and 
on their return defeated the Lancastrians at Northampton (July 
10, 1460). Having captured the king, they held a parliament at 
Westminster (October) to confirm their victory. York, who had 
returned from Ireland (September) and was exasperated beyond 
endurance by the events of the last decade, claimed the crown by 
priority of descent from Edward III. Loyalty to Henry VI pre- 
vented most of the lords from supporting him; but the pacific king 
agreed to a compromise whereby Henry was to retain the crown for 
life but Richard was to succeed him, Margaret would never accept 
this disinheritance of her son, and stirred up the north against 
York. He went to Yorkshire to deal with her and on Dec. 30, 1460. 
rashly sallied out of his castle of Sandal near Wakefield with a 
small force to challenge a larger Lancastrian army which had come 
to besiege him. He was quickly surrounded and killed, and his 

head, adorned with a paper crown, was set on the Micklegate Bar 
of York. After the battle of Towton in March 1461; his victorious 
son Edward IV took down the head; and in 1476 the duke’s re- 
mains were re-interred with great pomp at the Yorkist chantry at 
Fotheringhay in Northamptonshire. 

See also references under “York, Richard, Duke of” in the 
Index. 

BisLrocmAPHY.—]. H. Ramsay, Lancaster and York, 1399-1485, 2 


YORK 


vol, (1892) ; G. L. Harriss, “The Struggle for Calais: An Aspect of th 
Rivalry Between Lancaster and York,” English Historical Review, k 
Ixxv (1960); J. R. Lander, “Henry VI and the Duke of York's Seco | 
Protectorate, 1455-1456,” Bulletin of the John Rylands Library, oy 
xliii (1960-61). (A. RM) 

YORK, a city, county and parliamentary borough, seat of the 
archbishop of York, the county town of Yorkshire, Eng., and à 
county in itself, 194 mi. (312 km.) N.N.W. of London by toad 
and 202 mi. S.E. of Edinburgh by the coast road. Pop. (1961) 
104,392. Lying in the vale of York at the junction of the rivers 
Ouse and Foss, with natural ways through the higher land to east 
and west, it is a big communications centre. 

The Romans, realizing its strategic importance, built the military 
fortress of Eburacum (c. A.D. 71-74) for the 9th legion, with a 
colonia on the west bank of the Ouse. Of this fortress there re- 
main the Multangular tower at the western corner, and the eastern 
corner tower, which was uncovered by excavation in 1925-27, 
The emperor Hadrian visited York; Severus and Constantius 
Chlorus died there; and Constantine the Great was proclaimed 
emperor in the city. The Roman occupation ended c. A.D. 400 and 
little more is known of York's history until 625 when Paulinus 
became the first archbishop. Edwin, king of Northumbria, was 
baptized there and founded the first minster in 627. About this 
date York became the northern ecclesiastical capital and by the 
8th century had become famous throughout the Christian world as 
a centre of learning under Alcuin. 

In 867 the Danes captured the city and retained it as the capital 
of Northumbria. The name York, from the Danish Yorvick, and 
some of the street names date from this period. Later the city 
was subjugated by the West Saxon kings after a long struggle. In 
1066 it was captured by Tostig, aided by Harald Hardraade, king 
of Norway. Harold of England defeated them at Stamford Bridge, 
a few miles from York, and was in the city when the Normans in- 
vaded. Under the Conqueror York suffered severely. It was the 
key position in the subduing of the rebellious north, and two castles 
were built for the purpose, A section of the city was demolished 
and land flooded to increase the defenses. Much of what was done 
may be learned from the Domesday survey. 

In the medieval period York achieved great prosperity. Its 
merchants traded from the Baltic down to the French coast and 
the city became an important inland port. Wool was the chief 
commodity, York becoming a staple town. It was well fortified 
with walls, and the cathedral and many religious houses were built, 
notably the Benedictine abbey of St. Mary and St. Leonard's 
hospital. There were about 40 parish churches, as well as friaries, 
monasteries and other foundations. Craft guilds flourished m 
annually presented at the festival of Corpus Christi the «still 
surviving cycle of 48 mystery plays. The city's wealth and tradi- 
tions established it as the northern capital. A 

Under the Tudors York remained ecclesiastically and politi! 7 
important although economically it declined, largely because i 
keener competition with London merchants in overseas trace, sii 
increased sizes of ships, which meant that fewer seagoing V i 
reached the city, and constant demands for defense against of 
Scots and French. Matters were made worse by the dissolution 
the monasteries after which the citizens had to provide for i rae 
aged and poor who had previously been the care of the id 
houses. During the Great Rebellion York was besieged an asd 
tured in 1644. Earlier Charles's northern headquarters, A 5 
royalist stronghold. It was not harshly treated, love dm 
parliamentarians, largely through the good offices of Lord 
himself a Yorkshireman. By the end of the century th lation 
had moved entirely to the West Riding and the citys ats of its 
declined. But its geographical location saved York ben i 
importance for coaching routes, and during the 18th C nous 
became a place of fashionable resort. Country gentry oe 
there and a new prosperity came to the city. uum Hudson, 
saw the rise of commercial York, chiefly because of George railway 
the “railway king,” whose activities developed it 85.5 5 is 
centre. The consequent influx of workers and ie m 
brought cheap labour, which benefited the new 
coming into being. " ters: 

The government of the city was laid down in its cha: 
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earliest extant is one of Henry II confirming one of Henry I. In 
this the citizens are granted a merchant guild and free customs. 
In 1189 Richard I granted exemption from tolls throughout the 
kingdom. In 1212 John granted the city to the citizens at a fee- 
farm rent of £160 annually. In 1396 Richard II made the city a 
county of itself, free of the Ridings, with power to appoint two 
sheriffs, Henry VI in 1449 confirmed the previous charters which 
were later all confirmed by Charles II in 1663, and James II in 
1685. Parliaments and councils were held in York in the 13th and 
1th centuries, and from 1482 to 1641 the city was the headquarters 
of the Council of the North. After the Pilgrimage of Grace failed, 
Henry VIII extended the council’s powers. Between 1660 and 
1664 abortive attempts were made to revive the council. 

The Cathedral.—Dedicated to St. Peter and commonly called 
the “Minster,” the cathedral was a secular foundation. It is cruci- 
form in shape and occupies the site of the church founded by 
Edwin and destroyed at the Conquest. Between 1070 and 1154 an- 
other church was built, remains of which can be seen in the crypt 
of the present building, which took from the 13th to the rsth 
centuries to build. The transepts are 13th century; the “Five 
Sisters” window in the north transept being completed about 1255. 
The nave and chapter house were built in the late 13th and early 
14th centuries. The west front was finished in 1338. The central 
tower, west towers and choir screen are 15th century. Two great 
fires have damaged the building. The first, in 1829, caused by 
Jonathan Martin, destroyed the choir woodwork, and the second, 
in 1840, damaged the southwest tower. The stained glass, much 
of it 14th century, was replaced after World War II, having been 
removed for safety in 1939. 

Some of the parish churches also possess old glass, notably 
All Saints’, North street, and St. Michael's, Spurriergate. 

The City.—The walls surrounding the city are 23 mi. in circuit 
and date from the r4th century. They are pierced by four great 
gates or "bars"—Micklegate, Bootham, Monk and Walmgate, the 
latter still retaining its barbican. During the 18th century the 
walls fell into decay and proposals were made to demolish the bars. 
Some prominent citizens campaigned against the scheme and the 
walls were restored by public subscription. Prominent in the 
struggle was William Etty, the painter, who, like John Flaxman, 
the sculptor, was a York man. 

Of some of the city's historical buildings, Clifford’s tower (13th 
tentury) is quatrefoil in shape and stands on the artificial mound 
Where the Conqueror built a castle which, in rrgo, witnessed a 
massacre of York Jews; in 1684 an explosion destroyed the roof. 
The Merchant Adventurers’ hall (1387) is still the home of the 
Merchant Adventurers’ company; originally the Mercers' company 
it received its present style by royal charter in 1580. The guild- 
hall (1446-48) was destroyed in an air raid in April 1942, as was 
the medieval church of St. Martin-le-Grand, Coney street. St. 
Anthony's hall (1446-53), formerly the hall of the minor guilds 
9f the city, was the bluecoat boys' school from 1705 to 1947. Now 
restored, it houses the Borthwick Institute of Historical Research, 
which was opened in 1953. The Merchant Taylors’ hall (late 14th- 
century and now restored) has been continuously the headquarters 
of the Merchant Taylors’ company. St. William’s college (1453), 
ieee a college for chantry priests, has since its restoration at 
ma pennig of the 20th century been the meeting place of the 

ern convocation. The Treasurers house (National trust 
Property) was the house of the treasurer of York minster until the 
ofice ceased at the Dissolution; the building passed into secular 
[s and was later divided into two parts, the other portion being 
ef n as Gray's court. The King's manor, the house of the abbot 
pies Mary's until the Dissolution, later became the official resi- 
ence of the president of the Council of the North. Since 1837 it 
in been the Yorkshire School for the Blind. The Assembly rooms 
ere built in 1736 from designs by the earl of Burlington. The 
E ansion house (1725-26), the official residence of the lord mayor, 

ontains the valuable collection of civic regalia and plate. 
miss contains rich material for students of history, its archive 
aia "s being particularly important. _The city, merchant 
is ean and chapter and College of Vicars Choral of York 
er possess large accumulations. Archbishop Cyril Garbett 
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(1875-1955) made available to students the vast series of diocesan 
records, which is housed at the Borthwick Institute of Historical 
Research. = 

The city also possesses several fine museums. The Yorkshire 
Philosophical society’s museum includes, besides antiquities and 
natural history specimens, a fine Roman museum and a museum of 
medieval sculpture. Much of this latter comes from St. Mary's 
abbey, the ruins of which stand in the society’s grounds. The 
society is the parent of the British Association for the Advance- 
ment of Science. The world-famous Castle museum, opened in 
1938, contains the Kirk collection of bygones and is housed in the 
old female prison, built in 1780 by the York architect, John Carr. 
Its most striking feature is an old cobbled “street” with "shops" 
representing various trades. In the adjacent debtors’ prison is 
the Military museum, as well as exhibits illustrating different 
crafts, The castle area in which these buildings stand, together 
with assize courts, although within the city boundary, has always 
been crown property and outside the city’s jurisdiction, The 
Railway museum contains both small exhibits and rolling stock, 
including, among several famous locomotives, the “City of Truro,” 
the first in England (in 1904) to travel at more than 100 m.p.h. 

Although Vork retains much of architectural and historical in- 
terest it is also a thriving modern city. Chief of its many in- 
dustries are the manufacture of cocoa and confectionery, and the 
railway with its passenger and freight car shops. Other industries 
include printing; scientific instrument, button and glass and furni- 
ture making; and the manufacture of hydraulic pumping ma- 
chinery, as well as many branches of light engineering. Sugar re- 
fining, brewing and the manufacture of artificial fertilizers are 
also carried on. The river provides a cheap means of transporting 
materials to and from the city. The first all-electric signaling 
system in the world was installed at York railway station. The 
increase in population had necessitated extensive building outside 
the old city with several boundary extensions. Some idea of this 
increase is gained from the following figures: 1801, 16,000; 1901, 
77,793; 1951, 105,371. Inside the city boundary, areas of common 
land called "strays" serve as "lungs" for York. On one of these 
is the Knavesmire with its famous racecourse. 

The city is an important centre for the marketing of agricul- 
tural produce and cattle. It is the headquarters of the northern 
command. 

From 1295 to 1918, when the number was reduced to one, two 
members were returned to parliament. From about 1450 to 1835 
the area to the southwest of the city, known as the "Ainsty," was 
under the city's jurisdiction; its administration then passed to the 
West Riding. With the growth of the three county administrative 
areas York's position has declined as a civil capital but it has 
now become an important centre for tourists. The medieval hos- 
pital of St. Leonard catered for the wayfarer, and the city council 
in rgsr restored and converted the r3th-century ruins into an 
information centre for travelers. 

See also references under “York, Yorks.” in the Index. 

BrisriocRAPRY.—F. Drake, Eboracum: or the History and Antiquities 
of the City of York (1736); C. Wellbeloved, Eburacum, or York Un- 
der the Romans (1842); T. P. Cooper, York: the Story of Its Walls, 
Bars and Castles (1904) ; B. S. Rowntree, Poverty: a Study of Town 
Life (1901), Poverty and Progress (London, 1941); M. Sellers (ed.), 
York Mercers and Merchant Adventurers 1356-1917 (1917), York 
Memorandum Book Parts 1 and II (1912 and 1915); A. Raine (ed.), 
York Civic Records, vol. 1-8, “Yorkshire Archaeological Society Record 
Series” (1939-53) ; C. B. Knight, History of the City of York (1944), 
Un York (1951) ; A. Raine, Medieval York, a Topographic Survey 

3 (J. M. B. 

YORK, a town (township) of York county, Suis U.S ; 
mi. S.W. of Portland, comprised of Vork village, York Beach, 
York Harbor and Cape Neddick. It was settled in 1624 on a site 
called Agamenticus by Capt. John Smith, who had explored the 
area in 1614. The community became the first English city on 
the American continent when Sir Ferdinando Gorges (¢.v.) en- 
dowed it with a city charter and government under the name of 
Georgeana in 1641. The Massachusetts Bay company took over 
the Gorges property in 1652, revoked the city charter and changed 
the name to York, after the English town. = 

The community was almost wiped out Feb. 2, 1692, in a raid 
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by 150 Abenaki Indians; 80 residents were killed and 100 kid- 
napped in the worst massacre of its kind in New England. York 
was the shiretown of the province from 1716 to 1735 and of the 
county from 1760 to 1832, when the courts were moved to Alfred. 
With snug harbours, sandy beaches and rocky shores, the town is 
an attraction for photographers and artists. Its year-round popu- 
lation of about 4,600 is multiplied several times during the vaca- 
tion season. = ` (A. K. Gr.) 

YORK, a city of southeastern Pennsylvania, U.S., 90 mi. W. 
of Philadelphia and 28 mi. S.S.E. of Harrisburg; the seat of York 
county. Pop. (1960) city 54,504; standard metropolitan statisti- 
cal area (SMSA), consisting of York county, 238,336. In 1963 
Adams county was added to the SMSA, making the population 
(1960 figures) 290,242. (For comparative population figures for 
the city see table in PENNSYLVANIA: Population.) 

York was the first permanent settlement in Pennsylvania west 
of the Susquehanna. It was laid out in 1741 in the centre of 
Springettsbury manor, a tract of 64,000 ac. granted to Springett 
Penn (a grandson of William Penn) in 1722, and was named for 
the English city. The first settlers were chiefly Germans from the 
Rhenish Palatinate (Lutherans, Reformed, Mennonites and Mo- 
ravians), with some English Quakers and Scotch-Irish. The vil- 
lage was on the Monocacy road, the main route to the south and 
the southwest, and soon grew rapidly. When York county was 
established in 1749 the village of York was made the county seat, 
and by 1754 it had 1,000 inhabitants. In 1777, when the British 
approached Philadelphia, the Continental Congress left the city, 
and after holding one day’s session in Lancaster, crossed the Sus- 
quehanna to York and made it the national capital from Sept. 30, 
1777, to June 27, 1778. In the old county courthouse (built 1754— 
56 and torn down in 1849) the congress passed the Articles of Con- 
federation, received the news of Burgoyne’s surrender, issued the 
first national Thanksgiving proclamation, received word from 
Franklin in Paris that France would aid with money, ships and 
men, received Von Steuben and Lafayette and commissioned them 
as major generals. It was in York that the Conway cabal, led by 
Irish adventurer Thomas Conway to deprive George Washington 
of the command of the army, was frustrated by Lafayette. There 
$1,500,000 in silver, lent by France, was brought in Sept. 1778, and 
there Benjamin Franklin’s printing press, moved from Philadel- 
phia, issued $10,000,000 of Continental money. During the Civil 
War Confederate troops entered the town on June 28, 1863, and a 
small Federal force retreated before them. 

York is the commercial centre of a rich agricultural region and 
also has many large and diversified manufacturing industries, and 
there are industrial districts just outside the corporate limits in 
several directions. Manufactures include refrigerating and air- 
conditioning equipment, hydraulic turbines, farm equipment, 
building materials, wall and roofing paper and bakers’ machinery. 

York was incorporated as a borough in 1787 and as a city in 1887. 
Points of interest include the Quaker meetinghouse, erected in 
1765; several old burying grounds; the building used by Gen. 
Anthony Wayne for his headquarters while recruiting his brigade 
for the march on Yorktown; and, in Farquhar park, a model of 
the provincial courthouse in which the Continental Congress held 
its sessions. (R. E. Ar.) 

YORKSHIRE, the largest county in England, extends across 
nearly the whole of the northern part of the country. It is 
bounded cast by the North Sea and south by the Humber Estuary 
and parts of Lincolnshire, Nottinghamshire, and Derbyshire; on 
the west it is divided from Cheshire, Lancashire, and Westmorland 
by a serpentine line drawn through and over the Pennines ap- 

proaching to within 10 mi. (16 km.) of the Irish Sea. In the north 
the Tees River forms the boundary with County Durham. The 
total area is 6,090 sq.mi. (15,773 sq.km., or one-eighth of all En- 
gland), distributed between the East (1,172 sq.mi. [3,035 sq.km.]), 
North (2,128 sq.mi. [5,512 sq.km.]), and West (2,780 sqmi. 
[7,200 sq.km.]) Ridings, and the City of York (10.8 sq.mi. [28.0 

sq.km.]), situated where the three ridings meet. 

Physical Features.—The county's physical geography is char- 
acterized by its rich variety. It is composed of three broad belts 
stretching from north to south: the Pennines and its foothills in 
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the west; the Central Lowlands; and the North York Moors York. 
shire Wolds, and flanking lowlands in the east. The Pennine chai 
reaches its highest levels of more than 2,000 ft. (600 m.) aboye 
sea level in the northwest at Pen-y-Ghent, Whernside, Inglebor. 
ough, and Mickle Fell (2,591 ft. [790 m.]). Throughout its 
length, 95 mi. (153 km.) from north to south, it is deeply dissected 
by deep valleys, which include the long, sinuous dales such as 
Swaledale and Wensleydale. The Aire Gap is the most important 
low-level pass through the Yorkshire Pennines. North of Airedale 
the Pennines are formed of Carboniferous Limestone and Yoredale 
Beds capped by Millstone Grit, which also forms the lower ground 
to the east. South of the Aire only the Millstone Grit is exposed 
and it is flanked on the east by the Coal Measures, Further east 
the Magnesian Limestone, a narrow belt (up to 6 mi. [10 km] 
wide) of lower, undulating ground running the length of the 
county, marks the junction between the Pennines and the Central 
Lowlands. The latter, parts of which are called the Vale of Mow- 
bray and the Vale of York, slope southward from about 100 ft. 
(30 m.) above sea level to below 20 ft. (6 m.) between Selby and 
Goole. 

The lowlands extend eastward to the sea along lower Teesdale, 
the Vale of Pickering, and the flats of the Ouse-Trent-Humber 
complex. Between these depressions, the northern hill mass is 
the tilted escarpments of Jurassic limestones and sandstones known 
as the Cleveland Hills, North York Moors, and Tabular Hills, 
each with its prominent northern or northwestern scarp. Apart 
from the Esk which flows to the sea at Whitby, all the major 
streams from these hills trend southward into the Vale of Pickering 
and so by the Derwent (diverted westward by an ice sheet which 
blocked its former exit into the North Sea near Filey) and the Ouse 
into the Humber. South of the Vale of Pickering are the York- 
shire Wolds, composed of Cretaceous rocks and similarly scarped 
to the north and northwest and running out to sea at Flamborough 
Head in towering cliffs. Southward and eastward of the Wolds the 
chalk disappears under the gently rolling, drift-covered lowland of 
Holderness, whose coastline is subject to severe and constant ero- 
sion by the sea, 

Climate.—Variations in the climate of Yorkshire broadly cor- 
respond to the major physical (especially relief) divisions. 
an average the air over Yorkshire moves from a direction between 
north-northwest and south-southwest for almost half the year. 
Thus, rainfall is heaviest in the west where mean annual precip- 
tation is more than 60 in. (1,520 mm.) on the highest parts of the 
Pennines and more than 40 in, (1,020 mm.) in the areas above 
1,000 ft. (300 m.). It declines eastward to about 25 in. (635 mm. 
in the Vale of York, Holderness, and lower Teesdale. These are 
among the driest areas in England, since the higher relief of suri 
rounding areas cuts them off from marine influences. Precipitaf@ 
again increases to more than 28 in. (710 mm.) on the North Yor 
Moors and Yorkshire Wolds. Regional differences in mean tem- 
perature are less marked. : 

Soils.—Soils range from the freely drained calcareous soils 4 
the relatively drift-free magnesian limestone south of the What! d 
the Yorkshire Wolds, and the Tabular Hills to the highly Bs 
moorland soils (including peat) on the sandstones and du 
the Pennines and North York Moors. The soil pattern 1n the a 
tral Lowlands is very complex because of the drift ge 
height of the permanent or seasonal water tables. Highly ! ker 
alluviums and artificial warp soils are found in the Vale of Pic 
ing, the Hull River lowlands, and the southern Vale of York. 

Vegetation.—Much of the county is in agricultural pos iit- 
the moorland areas are suitable for sheep pasturage, an found 
tle natural vegetation remains. Tracts of heather moor are uous 
on the sandstones of the North York Moors and in disconti 
pockets on the eastern flank of the Pennines below the d heath 
of peat moss vegetation with sphagnum, cotton-grass, 2D , 
Woodlands are of two kinds: the Forestry Commission (Em 
lands, which, though scattered, are particularly extensive e ed 
Helmsley and Scarborough; and the private woodlands 5 Co) 
origin and commercial value, ; p- Yorkshire 

History.—There are traces of Paleolithic man in the tle dated 
area—bone implements found in Victoria Cave near Set 
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to about 10,000 B.C.—but the greater part of the prehistoric re- 
mains is from Mesolithic and later times. An exceptional Meso- 
lithic winter hunting camp of the 8th millennium has been exca- 
vated at Star Carr, near Seamer, and evidence of Mesolithic flint 
industries occurs on the Pennine uplands. Neolithic farming com- 
munities left extensive burial monuments on the North York 
Moors and the Wolds: the long barrow on Willerby Wold above 
Fordon is typical. Beaker people have left traces near Grassing- 
ton and there are henge monuments of the same period near Ripon 
and Thornborough. Food vessels from the succeeding period have 
been found in the East Riding and elsewhere. At Blackheath 
Cross near Todmorden there is a typical cremation cemetery of the 
urn folk. Traces of Iron Age occupation are to be found at Staple 
Howe farm in Knapton Wood and in the hill forts found through- 
out the county (Danes Dyke near Bridlington is a massive exam- 
ple, and at Stanwick an immense fortification was constructed by 
the Brigantes in resistance to the Romans, a hoard of bronze horse 
trappings being found there). 

The Romans moved into Yorkshire in force after A.D. 70, gar- 
risoned Eburacum (York, q.v.) with the 9th legion and soon con- 
trolled local British peoples (Brigantes, Parisi). Yorkshire was 
the Roman frontier base for operations to stem invasion from the 
north and the remains of Roman occupation are predominantly 
military. There were three major road systems, all more or less 
represented by modern highways: first that from Lincoln crossing 
the Humber at Brough (Petuaria) and skirting the easterly margin 
of the Vale of York; second, a complementary road entering the 
county at Doncaster (Danum) and taking the western side of the 
Vale through Tadcaster (Calcaria) to Catterick ( Cataractonium) ; 
and, third, the eastern arm of a cross-country road from Chester 
to Bridlington which linked York with the other roads. A score of 
forts lay scattered along these roads and a dozen or so minor sys- 
tems linked them with the York garrison at their centre; along 
the coast lay signal stations from Huntcliff near Saltburn to Filey, 
in the late 4th century part of a coastguard system against Ger- 
manic invaders. 

Roman rule ended here as elsewhere in the first or second decade 
of the 5th century. Though traces of mid-Sth century Germanic 
settlements have been found in east Yorkshire and near York, 
possibly of mercenaries employed by the British, between the with- 
drawal of Roman rule and the full impact of the Anglian invasion 
in the mid-6th century, Yorkshire and other parts of northern En- 
gland seem to have enjoyed a resurgence of British power—one 
of the Yorkshire kingdoms, Elmet, maintained its independence 
until the 7th century, 

The first English kingdom, Deira, was established on the east 
Coast and around the Humber during the late 6th century and 
gradually extended westward. By the time of King Edwin (reigned 
616-632), Deira was under Northumbrian domination. In 627 
Edwin was baptized at York. His acceptance of Christianity may 
X regarded as a revival since a bishop of Roman York is men- 
tioned in the 4th century; yet the most flourishing centres of Chris- 
tianity then lay northward in Hexham and Lindisfarne. In 735, 
however, the metropolitical dignity was conferred on the bishop of 

ork and the city became the centre of a school of thought and 
learning of which Alcuin was its internationally most famous 
Product, 

This complex and often brilliant civilization of the north was 
to fall in the mid-9th century. Danes raided the coast at the end 
of the 8th century but York itself was not captured until 866/7. 

€ Danes established puppet kings at York during the next few 
Years and in 876 the Danish leader Healfdene apportioned the land 
of the Northumbrians among his followers. Place-name evidence 
shows this systematic settlement to have been in Yorkshire, for 
iuh proportion of the place-names in the county, especially in 

e North and East Ridings, are of Scandinavian origin. The 
county, and in particular the capital city. remained Anglo- 

candinavian up to and beyond the Norman Conquest. Itis prob- 
ur from the time of the Scandinavian conquest that the term 
soe: can first properly be used; the subdivision of the 

re into three ridings, or “thirds” (from an Old Norse word), 
Probably took place at the same time. Subdivisions of the ridings 


903 


were known by the Scandinavian word “wapentake” and district 
names such as Craven and Elmet (of British origin) have persisted. 

This independent and scandinavianized region did not submit 
easily to King William at the Conquest. Rebellion, aided by Dan- 
ish invasion, was finally crushed in 1069 with the greatest severity. 
Seventeen years later the Domesday survey recorded estate after 
estate as "waste"; Vork itself, at the Conquest a city of perhaps 
8,000 or 9,000 people, and its cathedral church, or minster, did 
not escape. 

After the Danish invasions the fortunes of Christianity in York- 
shire ran low. Ecclesiastical administration was maintained at 
York and at what had been Wilfrid's minster at Ripon, but monas- 
ticism disappeared after the fall of Whitby to the Danes and was 
not revived until after the Conquest. In 1086-89, St. Mary's, 
York, a Benedictine house, was founded and rapidly became the 
wealthiest and most powerful religious house in the county, and 
another Benedictine house was established at Selby. The Austin 
Canons moved into Yorkshire early in the 12th century and 
founded houses such as those at Guisborough, Kirkham, and Nos- 
tell. But it is to the Cistercians that Yorkshire owes its claim as a 
great centre of English monasticism. The remote valleys of the 
Pennine dales suited the austerity and simplicity of the Cistercian 
ideal and houses were founded at Jervaulx, Fountains, Rievaulx, 
and Byland—the last three the most splendid remains of Cistercian 
houses, perhaps of all religious houses, in the country. 

Some parish churches still preserve pre-Conquest architecture 
in their interiors, notably those at Kirkdale and Kirk Hammerton 
near York. After the Conquest church building proceeded apace: 
York itself has 8 recorded in the Domesday survey, 14 by the end 
of the 11th century, and there were altogether about 40 in the city 
during the Middle Ages. 

In Yorkshire, as elsewhere, the overall pattern of settlement 
(influenced by its Scandinavian history) was established by the 
11th century; the Norman Conquest only changed the structure of 
ownership. Great land-owning Norman families such as the 
Percys, the Warennes, the Mowbrays, the Paynels, and the Nevilles 
dominated the county estates. Royal and baronial privilege was 
maintained by castles; at Richmond, Helmsley, Pickering, Scar- 
borough, and Conisbrough the remains are striking and well- 
preserved. The castles were also defensive strongpoints in a fron- 
tier province. Scottish raiding parties entered Yorkshire as late as 
the mid-14th century, and for nearly 40 years at the beginning of 
that century Yorkshire was the base for the conduct of the Scot- 
tish wars by the Edwards. The presence in York of the king and 
government of England consolidated its position as second city of 
the kingdom—a position held until early in the 16th century. 

The medieval agriculture of this great county was divided be- 
tween the Vale of York where open-field systems predominated 
and the highland zones of the Pennines and the Wolds where 
broadly speaking the land was organized on small enclosed arable 
units and where there was much sheep pasture. Wool growing, 
particularly under the direction of the Cistercians, was conducted 
for both home and export markets. The trade was organized by 
York merchants operating through Yorkshire’s port of Hull. 

The sea claimed Ravenser (Ravenspur), the port which Hull 
replaced, and other villages up and down the Yorkshire coast 
throughout the medieval period, but it was not the only cause of 
depopulation. Intensive pasture farming for sheep, particularly 
in the period after the Black Death, and other economic causes 
destroyed or reduced settlements throughout the county. One 
such, Wharram Percy, in the East Riding, was exposed by excava- 
tion in the 1950s and 1960s. Agriculture, though the chief medie- 
val occupation of the county, was not the only one. Lead was 
mined in Nidderdale, as it had been by the Romans, and exported 
through York and Hull; metal was worked in Sheffield: the quar- 
ries of Tadcaster provided the limestone for York Minster and the 
abundance of fine building stone available in the North and West 
Ridings has produced the distinctive dry stone walling of field 
boundaries and the handsome stone vernacular architecture, often 
blackened by industrial grime, of the West Riding and Pennine 
dales. Licorice was grown and processed in Pontefract until 1965 
and jet was worked at Whitby from prehistoric times. York and 
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the administrative centres of the Ridings—Wakefield (West), 
Northallerton (North), and Beverley (East)—were market cen- 
tres, the last two still performing that function. At Beverley the 
market is under the shadow of what many regard as the finest ex- 
ample of medieval church architecture in the county. Most im- 
portant of all, the textile industry was widespread in the county 
during the Middle Ages; during the 14th and 15th centuries York- 
shire was the leading northern county in this staple of the English 
medieval economy. 

At the close of the Middle Ages some degree of anarchy 
stemmed from the baronial wars of the late 15th century, when 
Yorkshire was chiefly Lancastrian in ownership and influence; two 
of the best-known battles—Wakefield (1460) and Towton (1461) 
—were fought on its soil. Tudor conciliar government brought 
peace, The Council of the North, established at York by Richard 
III in 1484, was enlarged by the Tudors and for most of the 16th 
century made York and Yorkshire the chief places for the govern- 
ment of northern England. The council exercised its greatest 
power after the northern rebellion known as the Pilgrimage of 
Grace in 1536, 

By the time the Council was abolished in 1641 Yorkshire had 
ceased to be the separate northern province it had formed in vary- 
ing degrees from Roman time. One of the great battles of the 
Civil War was fought at Marston Moor in 1644, but Yorkshire’s 
part in this and subsequent political movements was not a specifi- 
cally northern one. The county has its share of great 18th-century 
houses, notably those at Wentworth Woodhouse and Castle How- 
ard, the homes of the Rockinghams and the Carlisles. The first 
signs of the Industrial Revolution are seen in the late 17th 
century when New Draperies, formerly the monopoly of East 
Anglia, began to take root in Yorkshire. In the Halifax and Wake- 
field areas the worsted industry grew through the 18th century, 
and Leeds, though primarily a finishing town, had some share in 
this, By the third quarter of the 18th century Yorkshire was ex- 
porting nearly £2,500,000 of textiles a year and had exploited its 
natural advantages. 

The river systems, particularly those in the West Riding based 
on the Don, the Calder, and the Aire, had been made navigable 
and supplemented by canals; water power was freely avail- 
able in the steep Pennine valleys while steam power, based on 
the products of the great Yorkshire coalfield, ensured the devel- 
opment of the West Riding industrial belt. Later the network 
of railways built up in the 1840s served to bring in raw mate- 
rials and export the finished products through Hull. In the south 
of the West Riding, Sheffield and Rotherham adapted steam power 
to the furtherance of their long-established iron and steel indus- 
tries. Several of the great Yorkshire families, such as the Fitz- 
williams, shared in this industrial prosperity, for their lands lay 
over the basic raw material of the whole process, coal. Only one 
other area of Yorkshire was similarly affected—the Tees-side re- 
gion round Middlesbrough, where iron ore was discovered in 1850. 
Outside the industrial areas Yorkshire remained predominantly 
tural with wide areas of the Pennines and the North York Moors 
still sparsely populated and little subject to change. The 20th 
century has developed but not changed the economic structure, and 
the face of the county remains that drawn by the forces of the 
Industrial Revolution between 1800 and 1870. (P. M. T.) 

Population and Administration. The population of the 
three ridings of Yorkshire at the 1961 census was as follows: 


ot Administrativ Geographical count 
Riding Meee | E I | 
county boroughs) 
East pco TD 224,031 527,29: 
North . . . 396,707 SS1102 
West (incl. York) | 1,651,741 3,614,582 
Total nos isk 2,272,479 4,725,976 


The West Riding with 77% of the total population of Yorkshire 
is by far the most densely settled of the ridings and a high propor- 
tion of its population is concentrated in a few large urban centres 
in its west-central and southern parts. In the absence of other 
sizable towns, Middlesbrough, with 28% of the population of the 
North, and Kingston-upon-Hull, with 57.5% of the population of 
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the East, dominate their respective ridings. In 1961 more than 
54% of Yorkshire’s population was in 15 urban centres, each with 
a population of more than 50,000. Leeds (510,676), Sheffield 
(494,344), Kingston-upon-Hull (303,261), and Bradford (295 922) 
had almost 3495 of the county's population, Throughout the 
county the population of the inner urban areas is tending to de. 
cline and that of the suburban fringes to increase, 

Although there is one high sheriff for the county, the three 
ridings have been separate administrative units for a thousand 
years; each has had its own court of quarter sessions since the 
14th century, its own lord lieutenant for many centuries, and its 
own county council since 1889. The present petty sessional divi- 
sions in many cases approximate to the ancient wapentakes and 
use the names of the latter. 

The Economy.—Agriculture and Fisheries.—A high proportion 
of the county is used for agriculture, and there are mixed farms 
and specialized smallholdings even in the industrial areas of the 
West Riding. Large holdings are most numerous in the Vale of ` 
York, the Yorkshire Wolds, and Holderness, while holdings of un- 
der 100 ac. (40 ha.) are predominant west of the Magnesian Lime- 
stone. Grain crops are widely grown, more particularly along and 
to the east of the Magnesian Limestone. Dairying is widely 
practised, but proximity to large urban markets and conditions, 
especially heavy rainfall, favourable to grass growth have led to 
a marked concentration in the west, in the Dales, and on the lower 
slopes of the Pennines. Sheep are kept in great numbers on the 
Pennines and North York Moors and on the large arable farms of 
the Yorkshire Wolds. By far the most important fishing port is 
Kingston-upon-Hull; others are Bridlington, Whitby, Scarborough, 
Filey, and Staithes. Landings are mainly cod, haddock, herring, 
and shellfish. 

Mining and Quarrying.—Coal is the principal product and the 
Yorkshire Coal Measures have been worked for many centuries, 
The measures dip east from a line running west of Bradford, Hud- 
dersfield, and Sheffield, becoming concealed on reaching the Per- 
mian and Triassic formations. The most important mining areas 
are those around Castleford, Wakefield, Barnsley, Rotherham, and 
Doncaster. Mining has gradually moved from west to east leaving 
numerous abandoned workings in the west and northwest. Col- 
lieries are generally large, deep, and highly mechanized, and output 
per manshift is relatively high. Associated with the Coal Mea- 
sures are interbedded ironstones (no longer worked), brick, pot- 
tery and fire clays, and ganister. Limestone is quarried from the 
Carboniferous, Permian, and Jurassic deposits. 

Industry —Of greatest importance are the industrial areas of 
the West Riding centred on Leeds-Bradford and Sheffield. The 
former dominates Great Britain’s production of wool textiles fa 
the latter its production of special steels and cutlery. In the Nort 
Riding is the industrial area based on Middlesbrough and the deep- 
water estuary of the Tees, and it is noted for iron and steel, chemi- 
cals, and shipbuilding. In the East Riding, Hull, Britains n 
most important deepwater port, is a growth point, with varied jun 
industries such as flour milling, fish curing, shipbuilding, and pe 
troleum distribution. NC 

About three-quarters of all the workers in Great Britain's Wr $i 
trade are in the West Riding, mostly in the area bounde " 
Keighley, Leeds, Wakefield, and Meltham. Wool come ls he 
worsted spinning dominate the area in the northwest, around al 
ley, Bradford, and Sowerby Bridge, woolens being more impor n 
in the southeast toward Wakefield and worsted weaving being ad 
evenly spread throughout the area. Dewsbury, Batley, and d se 
make shoddy, the Halifax district makes carpets, enr or 
cializes in dyeing, and Leeds in ready-made clothing, espec! ii i 
men. Other important industries are textile machinery, s ed in 
cal engineering, printing, and cotton manufacture. The e alley: 
dustry is based upon Sheffield and Rotherham in the Don °° 
Iron is made at Parkgate close by Rotherham, but MoS- tries 
come from Scunthorpe or farther afield. Associated in 
are machine tools, cutlery, and heavy engineering. io 

Commerce, Transport, and Communications —The a 
ports are Hull and Middlesbrough, followed by Goole. impor" 
is an important wool market while Leeds and Sheffield afe 
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tant commercial centres serving wide areas. The main road and 
nil routes from London to northeastern England and Scotland pass 
through Yorkshire and new motorways are being built from the 
south and west to intersect at Lofthouse, near Leeds. The Aire 
and Calder navigation carries much traffic between Goole and the 
Leeds-Wakefield area. (B.E. Co.) 

BrstiocraPHy.—P. F. Kendall and H. E. Wroot, The Geology of 
Yorkshire. (1924) ; A. Crompton, *A Brief Account of the Soils of 
Yorkshire," J. Vorks. Grassld Soc. (1961) ; The Atlas of Britain and 
Northern Ireland (1963); F. Elgee and H. W. Elgee, Archaeology of 
Yorkshire (1933) ; I. Longworth, Yorkshire (1965) ; H. C. Darby and 
L S. Maxwell (eds.), The Domesday Geography of Northern England 
(1962) ; Yorkshire Archaeological Society, Journal and Record Series; 
English Place-Name Society, vol. 5 (North Riding, 1928), vol. 14 (East 
Riding and York, 1937), vol. 30-37 (West Riding, 1961-63) ; Victoria 
County History: Yorkshire, 3 vol. and index (1907-13), North Riding, 
1 vol. and index (1914-25), The City of York (1961) ; W. E. Tate and 
F. B. Singleton, A History of Yorkshire (1960) ; N. Pevsner, Yorkshire: 
the West Riding (1959); Land of Britain, part 46 (West Riding, 1941), 
part 48 (East Riding, 1942), part 51 (North Riding, 1945). 

YORKTOWN, a town in the tidewater area of eastern Vir- 
ginia, U.S., site of the concluding engagement of the American 
Revolution, is on the York River 10 mi. from its mouth and 60 
mi, SE of Richmond; the seat of York County. The town was 
established in 1691 and there began almost immediately a steady 
prosperous growth which continued until the Revolution. Pos- 
sessing an excellent deepwater harbour, Yorktown became in the 
18th century a tobacco port of first importance and around 1750 
had a population between 2,000 and 3,000. Yorktown’s economic 
decline began with the outbreak of the American Revolution; the 
siege of the town in 1781, which gave it a permanent place in his- 
tory, completed its decline. 

The events which led up to the siege of Yorktown were con- 
nected with the attempts of the British after 1778 to subdue the 
Southern Colonies. By the spring of 1781 this task was still not ac- 
complished, and one of the reasons was that Virginia was serving 
as an important source of men and supplies for the Continental 
Army, Consequently, in May 1781, Lord Cornwallis, the British 
commander, moved his forces into Virginia. After some sparring 
with the patriot forces under the marquis de Lafayette, Cornwallis 
moved to Yorktown on Aug. 7, to be in close communication with 
the British Army at New York. It was then that Gen. George 
Washington and the comte de Rochambeau combined their Ameri- 
can and French armies in the north and marched rapidly to Vir- 
ginia, With the aid of a French fleet under the comte de Grasse 
(see AMERICAN REVOLUTION: The War at Sea) and additional 
French infantry they joined Lafayette and laid siege to Yorktown 
on Sept. 28. Cornwallis, after an unsuccessful attempt to escape, 
surrendered on Oct. 19, bringing to an end, for all practical pur- 
Poses, the war in America, 

In the 20th century Yorktown regained a measure of prosperity. 
There are several naval establishments nearby, and there is a 
marked movement of industry into the area. A national monu- 
ment was established there in 1930 and in 1936 the area was desig- 
mated as Colonial National Historical Park. Among the colonial 
edifices still standing in Yorktown is the magnificent Georgian 
home of Thomas Nelson, Jr., signer of the Declaration of Inde- 
pendence, governor of Virginia after Thomas Jefferson, and com- 
mander of the Virginia militia during the siege. 

BisurocnAPHY.—R. Goodwin, A Brief History of and Guide Book to 
Jamestown, Williamsburg and Yorktown (1930); C. E, Hatch, Jr., 

orktown and the Siege of 1781 (1952); H. P. Johnston, The York- 
mee Campaign and the Surrender of Cornwallis, 1781 (1881) ; Tey: 
the She Beat the Last Drum (1963) ; E. S. Miers, Blood of Freedom, 
T ory of Jamestown, Williamsburg and Yorktown (1958); C. F. 

rudell, Colonial Yorktown (1938). (E. G. Ev.) 

YORO, inland department in northern Honduras. Area 3,065 
sqmi. (7,938 sq.km.); pop. (1961) 130,547, about 80% of which 
iS rural. Most of the people live in the Aguan lowlands in the east- 
central part and in the Comayagua-Cuyamapa-Sulaco lowlands in 
the west and adjacent mountain valleys. Twenty percent of the 
area is farmland, of which more than half is either cultivated or in 
Pasture. The department produces bananas for export in the west- 
ern and eastern lowlands, which are served by railways, and coffee 
is grown in the southern mountains, served only by pack and cart 
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transportation. Other products include rice, corn, potatoes, cattle, 
swine, and poultry. 

The departmental capital, Yoro (pop. [1961] 2,916), set in a 
primitive highland region, is the home of the Jicaque Indians and 
can be reached by air or mule. (C. E: T.) 

YORUBA, a Negro people, numbering about 10,000,000 
(1960s), in the southwestern corner of Nigeria (q.v.) and a small 
area in eastern Dahomey, largely concentrated in the Ibadan, 
Ondo, Oyo, Abeokuta, Ikeja, and Ijebu provinces of the Western 
Region and in the Ilorin and Kabba provinces of the Northern 
Region of Nigeria. The Voruba city of Ibadan (q.v.), with a 
population of more than 1,000,000, is the largest Negro city in Af- 
rica (see also ABEokuTA; Ire; Ovo). Despite a tradition of urban 
life, their economy is based on farming, with yams and maize as the 
main food crops, and on handicrafts and trade. They produce 
more than 90% of Nigeria's cocoa as a cash crop for export. 

According to Yoruba traditions, the earth was created at Ife, 
where beautiful portrait heads in brass and terra-cotta have been 
excavated. Oduduwa, the deity who is said to have spread earth 
on the primeval water, supposedly had 16 sons from whom Yoruba 
kings claim descent. Leaving one called the oni as ruler of Ife, 
the others went out to found their own kingdoms: Oyo the largest 
and most powerful under the alafin, Ijebu-Ode under the awujale, 
Ondo under the oshemowe, Ilesha under the owa, and others. 
Descent was patrilineal, a king’s successor being chosen from 
among the members of the royal lineage. Although the kings had 
great authority in theory, in practice they were advised by court 
councilors, and if overly oppressive they were invited to commit 
suicide or escape to exile. Under British administration (1893- 
1960) many provincial and town chiefs claimed the right to wear 
a beaded crown, assuming the status of traditional kings. 

Yoruba religion centred in the worship of a pantheon including 
Obatala, god of whiteness; Ogun, god of iron; Shango, god of 
lightning; Yemaja, Oshun, and Oya, goddesses of the rivers Ogun, 
Oshun, and Niger; Shopona or Obaluaiye, god of smallpox; Ifa, 
god of divination; and Eshu, a trickster who serves as the gods’ 
messenger. Worship of these continues in the Americas where 
many Yoruba were taken as slaves, especially in Brazil and Cuba. 

BreviocrarHy.—P. Talbot, The Peoples of Southern Nigeria (1926) ; 
R. Galletti, K. D. S. Baldwin, and I. O. Dina, Nigerian Cocoa Farmers 
(1956) ; W. R. Bascom, Sociological Role of the Yoruba Cult Group 
(1944); L. H. Alexander, Psychiatric Disorder Among the Yoruba 
(1963) ; J. F. A. Ajayi and R. S. Smith, Yoruba Warfare in the 19th 
Century (1964); A. Bamgbose, Yoruba Orthography eae ah 

I. . 

YOSEMITE NATIONAL PARK, a deep valley of the 
Merced river, tributary to the San Joaquin, in central California, 
It was established with the Mariposa Grove of Big Trees as a 
state park by an act of congress in 1864 which described it as 
“the Cleft, or Gorge, in the Granite Peak of the Sierra Nevada 
Mountains.” From its floor at approximately 4,000 ft. above sea 
level the walls rise abruptly 3,000 to 4,000 ft. to a rolling plateau 
region culminating in mountain peaks 10,000 to 13,000 ft. high. 
The valley itself is about 7 mi. long and from 4 to 1 mi. wide. It 
presents a rare combination of unique form, enormous monolithic 
granite cliffs and domes, foaming waterfalls and the enchanting 
loveliness of woods and flowering meadows. 

Principal features are the majestic rock forms—among them 
El Capitan, Cathedral Rocks, Cathedral Spires, Glacier Point, 
North Dome and the superb Half Dome, which dominates the 
head of the valley. Many sparkling waterfalls leap into the valley 
or drift down its granite cliffs in spring and early summer— 
Bridalveil, Ribbon, Yosemite, Illilouette, Vernal and Nevada. The 
Upper Yosemite fall has a drop of 1,430 ft.; from its lip to the 
foot of the Lower Yosemite fall the drop is 2,425 ft., making it 
the second highest fall in the world. 

History.—Captain Reddeford Walker's party of trappers in 
1833 may have looked either into Yosemite valley or Hetch 
Hetchy valley to the northwest. Apparently William Penn 
Abrams, a miner, saw Yosemite from Inspiration Point in 1849, 
Its existence was made known to the world in 1851, when Maj. 
James D. Savage and members of his Mariposa battalion pursued 
marauding Indians into their secret refuge. Lafayette Bunnell, 
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a young physician, appears to have been the only one of the group 
impressed with the magnificent scenery; he gave names to many 
of the falls and rocks. He learned from Indians that the valley 
was called after the tribe occupying it—a name which Bunnell 
understood to be Yo-sem-it-y, meaning “grizzly bear.” That name 
soon became established in its present form. The Yosemite 
Indians, still dwellers in the Stone Age, were of southern Miwok 
stock and were known among the settlers, along with other tribes, 
as “Diggers,” because they lived largely on roots and acorns. Dis- 
ease and intermarriage with the settlers diminished the original 
strain until scarcely a trace of Yosemite Indian blood remains. 

The first party to enter Yosemite valley solely for the purpose 

of viewing its marvels and enjoying its beauties was led by James 
Hutchings in 1855. For more than 30 years he was identified with 
the valley as publicizer, hotelkeeper and official guardian. An 
artist, Thomas Ayres, accompanied the original party. Litho- 
graphs based on his sketches were published by Hutchings and 
helped to spread the fame of the valley throughout the world. 
Until 1874 access to Yosemite was by horseback or on foot over 
rough, steep trails, In that year the Big Oak Flat and Coulter- 
ville roads were completed into the valley on the north side and 
in 1875 the Wawona road was brought in from the south. In 
1907 the Yosemite Valley railroad was completed up the Merced 
river as far as El Portal, at the edge of the park; it was discon- 
tinued in 1945. Although the first automobile entered the valley 
in 1900, motor travel was not authorized until 1913. Airplanes 
have, on a few occasions, landed and taken off from the valley 
floor, but this practice was prohibited. 

By 1885 visitors had reached an annual maximum of 3,000 (and 
even in those days a lady complained to the commissioners that 
crowds were ruining Yosemite). In 1908, the first year of rail 
travel to El Portal, the figure rose to 8,850. By 1922 visitors 
topped 100,000 and in 1927, after completion of the all-year high- 
way from Merced, the figure jumped to 490,000. In 1954 it 
exceeded 1,000,000 for the first time. The great majority of visi- 
tors come in private automobiles, but regular bus schedules connect 
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daily with the main railroad lines. In summer a stage connects 
Yosemite with Lake Tahoe and with the Owens Valley stage lines 
by way of the Tioga road across the Sierra Nevada, Lo 
camps and the Ahwahnee hotel (an Indian name meaning “q 7 
grassy valley”) provide a variety of public accommodations. With 
year-round accessibility, winter travel-increased substantially, both 
for the beauties of the winter scene and for skiing. Badger pass 
on the Glacier Point road, at 7,300 ft., was established as the ski 
centre in 1936. 

Geologic History.—The striking evidence of enormous dy- 
namic forces of nature everywhere visible in Yosemite valley in- 
variably prompts the question: How was the valley formed? 
Josiah Dwight Whitney, head of the first California geological 
survey, proposed the theory of a vast cataclysm in which “the bot- 
tom of the valley sank down to an unknown depth.” (The Vosem- 
ite Guidebook, 1869.) At a time when Whitney and his pupil, 
Clarence King, were declaring there was no proof that glaciers 
had ever entered the valley, a young naturalist, John Muir (q.v), 
who had recently come to California and become enamoured of the 
orderly and pure beauty of the Yosemite and its surroundings, pro- 
claimed with enthusiasm that glacial erosion was the key to the 
whole process. Subsequently Muir’s views gained support as 
others elaborated upon them and modified them. Geologists em- 
phasized the importance of the rock structure and the slowness of 
the erosive process. François E. Matthes, of the U.S. geological 
survey, summarized the theory in 1930 as follows: “The story of 
the evolution of the Yosemite Valley, then, is a story of several 
chapters—of successive periods of valley and canyon cutting by 
the Merced river, induced by successive uplifts of the Sierra 
Nevada; of vigorous glaciation, several times repeated, during the 
ice age, the quarrying action of the ice being controlled and guided 
locally by the varying structure of the granite rocks and giving 
rise to exceptionally bold, clean-cut sculptural effects; and finally 
of a period of dismantling, resulting in greater detail and intricacy 
of sculpture, the production of slopes of rock waste, and the 
formation of level valley floors.” (Geologic History of the Yosem- 
ite Valley, 1930. s 

The mcr museum has an excellent geological exhibit to 
demonstrate this theory of the valley’s formation in various ben 
(It also gives an answer to such queries as that most frequent 
one, "What became of the other half of Half Dome?") 

Yosemite National Park.—In 1864 congress enacted a bor 
signed by Pres. Abraham Lincoln, by which Yosemite e 
the Mariposa Big Tree Grove were granted to the state vt "d 
fornia with the stipulation that “the premises shall be held : 
public use, resort and recreation . . . inalienable for all time, e 
1890 congress responded to the fervent pleas of John Muir, pe 
Underwood Johnson of Century Magazine and others; it rese n 
and withdrew from settlement a large area of forestéd i 
tainous land surrounding the Yosemite valley grant. The Pal 
authority and conflicts inherent in this anomaly of a aint 
park enclosing a state park within its boundaries continuei i j 
1906, when congress accepted the recession of the state em 
the California legislature. Since then the entire area S 
stituted the Vosemite National park, which embraces am A 
sqmi. From 1891 to 1914 the park was administered ene 
summer by troops of the U.S. cavalry. The national par vation 
is charged with maintaining the park, protecting its Mo for 
and wildlife and making available to the public apporti y am 
wholesome recreation and for education in natura histo 
science. (See NATIONAL PARKS AND NATURE RESER 

Most of Yosemite National park lies within the b: ; 
Merced and Tuolumne rivers. Outstanding features, 


lakes at the head of the Merced river; 
Benson and Tilden lakes and Jack Main canyon, tch Hi 
the Tuolumne river with its Waterwheel falls, the Hel anci 
valley, source of water and hydroelectric power for 
by special act of congress in 1913; the Mariposa 
Trees with its giant sequoias, one of which (the Waw 
often been photographed as the Tunnel Tree, and the mu 
Merced and Tuolumne groves. 
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Among the vegetation of Yosemite there are more than 1,000 
species and varieties, changing markedly from its lower borders 
to the bleak alpine conditions of the high mountains. In addition 
to the Big Tree groves, the park is notable for its forests; from 
the dry foothills with their Digger pine and blue oak the traveler 
climbs to the valley floor, where black oak, maple and dogwood 
edge streams and meadows, with tall yellow pines, cedars and 
Douglas firs rising behind them. Along the Wawona and Big Oak 
Flat roads are fine stands of stately sugar pine; at higher levels 
forests of red fir are succeeded, on the Tioga road, by mountain 
hemlock interspersed with lodgepole pine, until at Tioga pass, near 
timberline, the weatherbeaten white-bark pine makes its spectacu- 
lar appearance. The grizzly bear for which Yosemite was named 
is no longer found, but mule deer and the California black bear are 
abundant. 

A galaxy of mountain peaks carries the crest of the Sierra 
Nevada through the park; Lyell (13,114), Dana (13,053), Con- 
ness (12,561), Florence (12,561), Red (11,699), Cathedral Peak 
(10,933) and others. The Tioga road, originally built as a wagon 
route for access to mines, has been regraded as a mountain high- 
way and crosses the Sierra Nevada from Crane Flat on the Big 
Oak Flat road to Mono lake. Ina circle from Tuolumne meadows 
on the Tioga road a few High Sierra camps provide food and 
shelter in summer. To the north of the Tioga road is a superb 
wilderness of lakes and deep canyons traversed only by trails, as 
is also the lofty southeastern corner of the park. The John Muir- 
High Sierra route starts from the Yosemite valley over the Sun- 
rise trail to Tuolumne meadows and thence by Donohue pass on 
its ‘capers way to Sequoia National park nearly 200 mi. 
south. 

BrsrLrocgAPRY.— Clarence King, Mountaineering in the Sierra Nevada 
(1935); L. H. Bunnell, Discovery of the Yosemite (1911); J. M. 
Hutchings, Jn the Heart of the Sierras (1886) ; John Muir, The Moun- 
tains of California (1911), and later books; J. S. Chase, Yosemite 
Trails (1911); A. F. Hall, Handbook of Yosemite National Park 
(1921); W. F. Badé, Life and Letters of John Muir (1923-24); F. E. 
Matthes, Geologic History of the Yosemite Valley (1930) ; Carl Russell, 
100 Years in Yosemite (1957) ; the second edition has a very complete 
bibliography to that date; Ferris H. Scott, The Yosemite Story (1955) ; 
Fryzell and Matthes, The Incomparable Valley (1956); V. B. and A. 
E. Adams, Illustrated Guide to Yosemite (1963) ; Sierra Club Bulletin 
(1893 to date) ; U.S, National Park Service folders and Yosemite Mu- 
stum publications on natural and human history; U.S. Geological 
Survey Topographic Map, edition of 1948, reprinted in 1953. 

= (F. P. F.; M. C. T.) 

YOSHIDA KENKO, Buddhist name of YosHDA KANEYOSHI 
(1283-1350), Japanese poet and essayist, the outstanding literary 
figure of his time. His collection of essays, Fsurezure-gusa, be- 
came, especially after the 17th century, a basic part of Japanese 
education, and his views have had a prominent place in subsequent 
Japanese life. He was born at Kyoto, a member of a Shinto 
Priestly family, and early served at court. He took Buddhist or- 
ders after the death of the emperor Go-uda in 1324, but becoming 
à priest did not cause him to withdraw from society; on the con- 
trary, he continued to take active interest in all forms of worldly 
Activities, as his essays indicate. His poetry—about 300 tanka 
Survive—is conventional, closely reflecting the conservative tradi- 
tions of court poetry, but the essays of Tsurezure-gusa (c. 1330) 
display a perceptiveness and wit that have delighted readers since 
the 14th century. The 243 essays range in length from a few lines 
to several pages. Often they seem hardly more than jottings; the 
Word tsurezure in the title means “boredom,” suggesting that 
Kenko turned to writing chiefly as a diversion rather than to ex- 
Press a philosophy. Lamentations over the passing of old customs 
express his conviction that life had sadly deteriorated from its 
former glory, and he clung even to trivial survivals as elements 
of stability in a world of threatening change. 

: T. Surezure-gusa has been acclaimed especially for its sections 
Teating aesthetic matters, whether Kenko's opinions on desirable 
ruins or his deeper considerations of the nature of beauty. 
n discussing houses, for example, he decries ingenuity of decora- 
lon or excessive furnishings, preferring simplicity and spacious- 
Ness. Beauty for Kenkó implies impermanence; the shorter-lived 
s Siren or object of beauty, the more precious. Moreover, he 
elt that beauty existed less in climactic moments than in begin- 
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nings and ends—not in cherry blossoms in full flower, but in buds 
giving promise of their beauty or in withered blossoms evoking 
bitter-sweet memories. Kenko's ideal gentleman, also discussed 
at length, is a man of learning and social grace who displays his 
talents rarely and with reluctance, as unostentatious yet as solidly 
grounded as the ideal house. Kenké died on May 13, 1350. 

See the English translation by G. B. Sansom, “The Tsuredzure Gusa 
of Yoshida no Kaneyoshi,” in Transactions of the Asiatic Society of 
Japan, vol. xxxix (1911). (Dp. K.) 

YOSHKAR-OLA, a town and capital of the Mari Autono- 
mous Soviet Socialist Republic, U.S.S.R., stands on the right bank 
of the Kokshaga River, a tributary of the Volga 400 mi. (640 km.) 
ENE of Moscow. It was founded in 1578 by Boris Godunov, as 
the fortress of Tsarevokokshaysk, but, remote from communica- 
tions, it had only 1,172 inhabitants in 1862. Modern Yoshkar-Ola 
is linked by railway to Volzhsk and Kazan and at the 1959 census 
the population had grown to 88,744. Light engineering, sawmill- 
ing, and food industries have been established, while bricks and 
cement are made near the town. Yoshkar-Ola is the cultural and 
educational centre of the republic and has a Mari National Thea- 
tre, teachers’ and forestry institutes, eight technical schools, and 
the Institute of Mari Language, Literature, and History. 

(R. A. F.) 

YOUGHAL (EocHAILL), a seaport and resort town of County 
Cork, Republic of Ireland, 35 mi. (56 km.) ENE of Cork by road. 
]t has a fine sandy beach on the west side of the Blackwater 
estuary. Pop. (1961) 5,043. Settled by the Anglo-Normans, it 
was walled early in its history. It was incorporated in 1462. The 
town was sacked in the Desmond rebellion (1579) and Sir Walter 
Ralegh was granted part of the earl of Desmond’s estate; his house, 
Myrtle Grove, remains much as he left it. Ralegh was warden of 
Youghal in 1588-89; he is believed to have cultivated the first po- 
tato in Ireland and smoked the first tobacco there. No trace is 
left of the Franciscan friary built near Youghal in the 13th century 
and said to have been the first in Ireland. In the 15th century St. 
Mary’s Collegiate Church was built by the 8th earl of Desmond 
on an earlier foundation; it was restored after destruction in 1579 
and contains several monuments. Point lace made at Youghal has 
long been well known. 

YOUNG, ARTHUR (1741-1820), English agricultural 
writer, was born in London on Sept. 11, 1741. He lived through 
the period when British agriculture was changing from medieval to 
modern form, and few men did more to assist the change. After 
unsuccessful efforts at trade and journalism he started farming his 
deceased father’s small estate at Bradfield, Suffolk, in 1763 but 
failed. Nevertheless, in 1767 he published his Farmer’s Letters 
to the People of England—an act that he afterward described as 
“a sin of the blackest dye . . . nothing but ignorance, folly, pre- 
sumption and rascality.” But he quickly made ample amends. In 
the same year he began the series of agricultural Tours, which not 
only gave the best accounts of the farming of England, Ireland, 
and France but were of great educational value to farmers. First 
came A Six Weeks’ Tour Through the Southern Counties of En- 
gland and Wales (1768), then A Six Months’ Tour Through the 
North of England (1770), and the Farmer’s Tour Through the 
East of England (1771). Nine years later he published his Tour in 
Treland and later still (1792) his Travels in France. His Farmer’s 
Calendar (first published in 1771) went through at least 20 edi- 
tions. In 1784 he started his Annals of Agriculture, a monthly 
journal that he continued until 1809; it served a useful purpose 
in raising the standards of farming. Even George III wrote for it 
under the name of his Windsor shepherd Ralph Robinson. 

When William Pitt established the Board of Agriculture in 1793, 
Young was appointed secretary and, with the president Sir John 
Sinclair, organized the production and publication of valuable re- 
ports on the agriculture of the counties of Great Britain, he him- 
self writing those for Suffolk (1794, 1797), Lincoln (1799), 
Norfolk (1804), Oxfordshire (1804), and Essex (1807). No such 
comprehensive series has since been prepared, and it is frequently 
easier to obtain information about the agriculture of a particular 
county in the period 1780-1820 than at any subsequent time. 
Young was an attractive writer with a vigorous style. His closing 
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years were saddened by the death of his young daughter and by 
the loss of his eyesight, and he became afflicted with religious 
melancholia. He wrote an autobiography, which M. Bétham- 
Edwards published in a shortened version in 1898. (ŒE. J. R.) 

YOUNG, BRIGHAM (1801-1877), Mormon church leader, 
whose gifts as a colonizer significantly influenced the develop- 
ment of the American West, was born in Whitingham, Vt., June 1, 
1801. Having moved with his family to southern New York, he 
grew up to be a farmer, carpenter, joiner, painter, and glazier. 
In 1829 he settled at Mendon, in western New York, in the neigh- 
bourhood of which the Book of Mormon was published a year 
later. The book soon attracted 
Young's interest, but he was not 
baptized into Joseph Smith's new 
church until April 14, 1832. 
After several successful mission- 

ary tours, in the fall of 1833 he 
"gathered" with the Saints at 
Kirtland, O., and next spring 
joined in the march of Zion's 
Camp to Missouri, a fruitless ef- 
fort to help dispossessed Mor- 
mons regain their lands. (For 
details of Mormon history, see 
LATTER-DAY SAINTS, CHURCH OF 
Jesus Curist or.) For his faith 
and works, Young was named one 
of the Twelve Apostles when 
Smith organized this quorum in 
1835. The disastrous course of 
events at Kirtland, especially the 
failure of the Mormon bank, 
made it necessary for Young, like 
Smith and other leaders, to flee to northwestern Missouri in 1838. 
Two older apostles died or left the church, and by the time the 
Mormons were driven out of Missouri, 1838-39, Young had be- 
come the senior member of the quorum, a decisive factor in his 
future, 

Sent with other apostles from the burgeoning Nauvoo (in Illi- 
nois) to preach the gospel in England, Young established a mission 
that contributed immense numbers of British converts to the 
church in America over the next half-century and that also opened 
the way to effective proselytizing on the Continent, especially in 
Scandinavia. Returning home in 1841 after a year in the mission 
field, Young dwelt quietly among the Saints at Nauvoo until 1844. 
When Joseph Smith was murdered, in June of that year, Young 
was in Boston, pressing his leader’s presidential campaign. He 
returned to Nauvoo in August to make a dramatic and successful 
bid for the right to lead the church, as president of the Twelve, 
against the claims of Sidney Rigdon. 

In the face of mob pressure, Young led the Saints out of Illinois 
early in 1846, He could get his people no farther than the Mis- 
souri River that summer, but in 1847 he conducted a pioneer com- 
pany to the Rocky Mountains. After selecting the site of Salt 
Lake City (q.v.) as a gathering place for the Saints, Young re- 
turned to Winter Quarters (now Florence, Neb.) and in December 
1847 took his place as president over the whole church in formal 
succession to Joseph Smith. He came back to Utah with the emi- 
gration of 1848 and remained there for the rest of his life. 

Salt Lake City became the base for the determined Mormon 
colonizing endeavour, Young's idea being to establish the Saints 

in every feasible locality, forestalling settlement by others and 
preempting all the irrigable land. As rapidly as he could command 
the means, he dispatched colonizing missions in all directions, not 
only in Utah but in areas now comprised in California, Arizona, 
Nevada, Idaho, and Wyoming. Mormon settlement was tenacious 
and successful, in part because Young took it as his right to send 
any of his people on these missions, in part because individual 
Saints accepted the idea that through their works they were build- 
ing up the Kingdom of God on earth and no sacrifice was too great. 
In 1849 the Mormons established the provisional state of Des- 
eret, with Young as governor. This gave way next year to the 
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territory of Utah, again with Young as governor, He was appointed 
to a second term in 1854, but grinding friction between the Mor- 
mons and the federal judiciary led President Buchanan to replace 
him in 1857, at which time an army was sent to establish the pri. 
macy of federal rule in Utah. (See also Uran.) Young at first 
resisted the oncoming troops, but in the spring of 1858 he yielded. 
He never again held political office, but as president of the Mor. 
mon church he effectively ruled the people of Utah until his death, 

A man of plain and rather homely tastes, eminently practical 
in his bent, Young made few doctrinal contributions, and his only 
revelation concerned the westward move in 1847. He was an able 
and eventually iron-fisted administrator, stabilizing Mormon so- 
ciety and giving it a cohesion it had never known and that now 
was made possible by its comparative isolation, Young encour. 
aged education and the theatre, always stressed self-sufficiency, and 
became a notably wealthy man. Having accepted the doctrine of 
plural marriage, he took dozens of wives (some merely “sealed” 
to him); 17 survived in his family, together with 47 children, on 
his death in Salt Lake City, Aug. 29, 1877. 

BisLrocmAPHY.—See the les cited under LATTER-DAY SAINTS, 
Cuurcu or Jesus Curist or, and M. R. Werner, Brigham Young 
(1925) ; Susa Young Gates and Leah E. Widtsoe, The Life Story of 
Brigham Young (1930); Clarissa Young Spencer and Mabel Harmer, 
One Who Was Valiant (1940) ; S. Dilworth Young, Here is Brigham ... 
the Years to 1844 (1964). (D. L.M.) 

YOUNG, EDWARD (1683-1765), English poet, dramatist, 
and literary critic, author of the celebrated Night Thoughts, was 
born at Upham, Hampshire, in 1683, being baptized on July 3. 
He was educated at Winchester College, and at New College and 
Corpus Christi, Oxford, afterward gaining a law fellowship at All 
Souls, and taking his D.C.L. in 1719. Meanwhile, Young had 
begun his search for a patron. His first publication, Am Epistle 
to the Rt. Hon. George Lord Lansdowne, appeared in 1713 and was 
followed in the same year by two long poems: On the Last Day 
(written probably in 1710), with a fulsome dedication to Queen 
Anne, and The Force of Religion (based on the execution of Lady 
Jane Grey), dedicated to the countess of Salisbury. An elegy on 
the death of Queen Anne (1714) abounded in extravagant praise 
of the new king, George I. Young eventually found a patron 
though one of dubious quality, in Philip, duke of Wharton, whom 
he accompanied to Ireland in 1717 and whose liberality he acknowl- 
edged in a dedication. T 

In 1719 Young's first play, a blank-verse tragedy called Busiris, 
King of Egypt, was performed at Drury Lane; it is of little value. 
The Revenge (Drury Lane, April 1721) is much better, but i5 
derivative, and it is clear that Young lacked any real theatrica 
sense. His next main work was a series of seven satires IN ee 
couplets; they. appeared under the title The Universal Passion m 
intervals between 1725 and 1728 and were collected in the e 
year as The Love of Fame. Elegant, urbane, and sometimes witty, 
they display Young's gift for the well-turned phrase, €.£^ x " 
at forty isa fool indeed" (a gift shown also in the later 1g 
Thoughts: e.g., "Procrastination is the thief of time"); but 
are too determinedly and unrelievedly epigrammatic, an 
Cohesiveness. 

About 1728 Young took holy orders, and in April of Wien 
was appointed a royal chaplain, His tragedy The Bei 
withdrawn from rehearsal at this time; it was not acted d e 
For the next dozen years he wrote little of value. In 1730 where 
presented to the college living of Welwyn, Hertfordshi s 
despite his attempts to gaini preferment he remained until di 
In 1731 he married the widowed Lady Elizabeth ue ‘vith a 
ter of the earl of Lichfield; but soon Young was afflicte i they 
series of misfortunes from which he never recovered, 4 jater 
provided him with the poetic impulse and theme on whic daughter 
international reputation was founded. In 1736 his step? and in 
died; the death of her husband followed four years late sil 
1741 Young's wife, who had borne him one son, also € ied. consola- 
grief, his thoughts on death, and his search for religious a blank 
tion were poured out in the celebrated Night Thoughts, Jines i? 
verse dramatic monologue or rhapsody of nearly 10; 
nine parts, or “Nights,” which appeared between 1742 z, but for 
It has some fine moments, and a certain cumulative pow? 
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most modern readers it is marred by crude rhetoric, sentimentality, 
extravagance, and self-pity; as Pope remarked, “Young had much 
of a sublime genius, though without common sense, so that his 
genius, having no guide, was perpetually liable to degenerate into 
bombast.” Yet the "Nights" were enormously popular. 

Young’s fame in Europe, particularly in Germany, was aug- 
mented in 1759 by a prose work which attracted comparatively 
little attention in England: the Conjectures on Original Composi- 
tion, addressed to his friend Samuel Richardson. Itis not in itself 
remarkably original, but it summed up succinctly and forcefully 
many strains of thought which were later to be regarded as char- 
acteristically Romantic. (See ENGLISH LITERATURE: The 18th 
Century: The Revolution of Taste.) A last poem, Resignation, 
appeared in 1762, Young died at Welwyn on April 5, 1765, being 
reconciled on his deathbed with his son, from whom he had long 
been estranged. 

BmrrcRAPHY.—H, C. Shelley, The Life and Letters of Edward 
Young (1914) ; J. L. Kind, Edward Young in Germany (1906) ; H. H. 
Clark, The Romanticism of Edward Young (1929); C. V. Wicker, 
Edward Young and the Fear of Death (1952). See also F. Cordasco, 


Edward Young: a Handlist of Critical Notices and Studies (1950). 
(R. P. C. M.) 


YOUNG, MAHONRI MACKINTOSH (1877-1957), U.S. 
sculptor, painter, etcher, and art teacher, best known for his stat- 
uettes of figures of pugilists, labourers, and cowboys, was born 
in Salt Lake City, Utah, on Aug. 9, 1877. He was a grandson 
of the Mormon leader Brigham Young. He studied with J. T. 
Harwood, Salt Lake City, at the Art Students’ League in New 
York City and at the Julian, Colarossi, and Delacluse academies 
in Paris. His work was characterized by simplicity and dignity. 
Young's contemporary themes and realistic approach gave him 
much in common with such painters as John Sloan and George 
Bellows. Among his best-known works are his bronzes, “Man 
With a Pick” and “Stevedore” at the Metropolitan Museum of 
Art, Hopi and Apache groups in the American Museum of Natural 
History, New York City, “Right to the Jaw” at the Brooklyn Mu- 
seum, “Bovet Arthur—a Laborer” and “The Rigger” at the Newark 
Museum, the gull monument to the Mormon leaders in Salt Lake 
City, the statue of his grandfather in the U.S. Capitol, Washing- 
ton, D.C., and “Monument to the Dead” (with Bertram Goodhue) 
in Paris. He taught sculpture, painting, printmaking, and illustra- 
tion at the Art Students’ League and was a member of the National 
Academy of Design, the National Sculpture Society and the So- 
ciety of American Etchers. In 1947 he was elected a member of 
the American Academy of Arts and Letters. He died at Norwalk, 
Conn., on Nov. 2, 1957. (W. H. Gs.) 

YOUNG, OWEN D. (1874-1962), U.S. lawyer and business- 
man, best known for his efforts to solve reparations issues after 
World War I, was born at Van Hornesville, N.Y., Oct. 27, 1874. 
He was educated at St. Lawrence University, Canton, N.Y., and 
at Boston University Law School He practised law in Boston 
Until 1912 and then became general counsel for the General Elec- 
tric Company. Ten years later he became chairman of the Gen- 
eral Electric Board of Directors, a position. he held until 1939. 
Meanwhile, in 1919, he had organized the Radio Corporation of 
America and later became honorary chairman of its board of di- 
rectors. Young was also a director of several other private and 
quasi-public corporations. He served in a number of public ca- 
Pacities, notably as a member of the first committee of experts ap- 
Pointed to advise the Reparations Commission concerning the sta- 
bilization of the German currency after World War I. In 1929 
le was chairman of the second committee of experts that drafted 
4 permanent plan, generally known as the Young Plan, for the set- 
tlement of reparations, and established the Bank for International 
Settlements, The onset of the depression in 1929 caused the sus- 
Pension of all reparations payments. (See further REPARATIONS.) 
From 1942 to 1944 Young emerged from retirement to help speed 

he war production program of the General Electric Company. He 
died at St. Augustine, Fla., on July 11, 1962. (Fx. L. K.) 

YOUNG, THOMAS (1773-1829), English physicist and 
Physician who made crucial early contributions in developing the 
Wave theory of light, was born at Milverton, Somerset, June 13, 
1773. In 1799 he established himself as a physician in London; 
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from 1801 to 1803 he was professor of physics at the Royal Insti- 
tution and from 1802 to 1829 foreign secretary of the Royal So- 
ciety, of which he had been elected a fellow in 1794. He died in 
London on May 10, 1829. 

Young was the author of a series of researches that effectively 
established the wave theory, and in 1801 he discovered the prin- 
ciple of interference of light (see ETHER [IN Puysics]; INTER- 
FEROMETER; Licut: History: The Age of Fresnel). He gave the 
word energy its scientific significance and gave his name to Young’s 
modulus. In 1793 he explained the mode in which the eye ac- 
commodates to vision at different distances; in 1801 he described 
the defect known as astigmatism; and in his lectures he put for- 
ward the hypothesis, afterward developed by H. L. F. von Helm- 
holtz (q.v.), that colour perception depends on the presence in 
the retina of three kinds of nerve fibre that respond respectively 
to red, green, and violet light. In another field he was one of 
the first successful workers in deciphering Egyptian hieroglyphic 
inscriptions. 

See also ROSETTA STONE; SURFACE TENSION: History. 

See Alexander Wood, Thomas Young (1954) ; R. W. Pohl, *Discov- 
ery of Interference by Thomas Young," American Journal of Physics, 
vol. 28 (1960). 

YOUNGHUSBAND, SIR FRANCIS EDWARD (1863- 
1942), British soldier, explorer, writer, and mystic whose travels, 
mainly in northern India and Tibet, yielded major contributions 
to geographical research, was born at Murree, India, on May 31, 
1863. Educated at Clifton and Sandhurst, he entered the army 
in 1882 and in 1886-87 traversed central Asia from Peking to 
Yarkand and thence to India, crossing the Karakoram Range by 
the long-disused Muztagh Pass. He discovered the Aghil Moun- 
tains and proved the Great Karakoram to be the water divide 
between India and Turkistan. On two later journeys beyond the 
Karakoram he traced the course of the Shaksgam to its junction 
with the Yarkand River and explored the Pamirs. In 1890 he 
transferred to the Indian political department and, after serving in 
northwest frontier stations and visiting South Africa (1896), he 
led the British mission to Lhasa which resulted in the Anglo- 
Tibetan Treaty of Sept. 7, 1904. For this service he was, in the 
same year, created knight commander of the Indian empire. In 
1905 he returned to England and became Rede lecturer at Cam- 
bridge, but a year later he went back to Kashmir as resident (1906— 
09). In 1917 he was created knight commander of the Star of 
India. In 1891 he had been given the gold medal of the Royal 
Geographical Society and in 1919, after his retirement, he became 
its president and formed, and became chairman of, the Mt. Everest 
Committee. He died at Lytchett Minster, Dorset, on July 31, 1942. 

Deeply religious, Younghusband viewed the universe as a spirit- 
ual creation and his love of living things inspired him to acquire 
a wide knowledge of the various branches of natural science. 
Though intensely patriotic and a convinced imperialist, he recog- 
nized and welcomed the desire of India for self-government. His 
understanding of different religions and his belief that the same 
mystical experience, though variously expressed, is the root of 
them all led to his founding of the World Congress of Faiths 
(1936), and this he considered to be his highest achievement. 

He expounded his beliefs in Life im the Stars (1928) and The 
Living Universe (1933). His other works include Heart of a Con- 
tinent (1896), South Africa of Today (1898), India and. Tibet: 
Within (1912), and Modern Mystics (1935). 

See G. Seaver, Francis Younghusband (1953). (K. M.) 

YOUNG MEN'S CHRISTIAN ASSOCIATION origi- 
nated in London in 1844 when 12 young men, led by George Wil- 
liams (1821-1905), formed a club for the “improvement of the 
spiritual condition of young men in the drapery and other trades." 
Similar clubs spread rapidly in the United Kingdom, reached Aus- 
tralia in 1850 and North America, where the organization even- 
tually attained its greatest development, in 1851. The first club 
in the Western Hemisphere was founded in Montreal, the second 
in Boston by a Baptist sea captain, T. V. Sullivan. The interna- 
tional organization, World Alliance of YMCA’s (headquarters at 
Geneva, Switz.), was created in 1855. At its centennial in 1955 
a series of conferences held in Paris was attended by 8,000 dele- 
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gates representing more than 4,000,000 members in 76 countries 
and territories. A decade later, there were more than 6,000,000 
members. cA 

The aim of the VMCA is to develop high standards of Christian 
character through group activity and citizenship training. It is 
a lay movement, nonsectarian and nonpolitical, Christian but with- 
out doctrinal views. Tts programs include sports and physical edu- 
cation, camping, counseling, formal and informal education, pub- 
lic affairs and citizenship activities. Among other activities the 
YMCA sponsors hotels and residence halls, cafeterias, and so on. 
In the United States it operates nine degree-granting institutions, 
among them Springfield (Mass.) College, founded in 1885, and 
George Williams College, Chicago, founded in 1890, as well as 
many other schools at all levels, including night classes for adults. 

YMCA services to the armed forces began, in the United States, 
with the Civil War, and it continued this tradition through all 
wars thereafter, By the Geneva Convention of 1929 it was 
charged with promoting educational and recreational facilities in 
many prisoner-of-war camps. 

Local YMCA organizations are affiliated to national councils, 
which in turn are members of the World Alliance of YMCA’s. 

(C. M. Cv.) 

YOUNGSTOWN, a city of northeastern Ohio, U.S., and seat 
of Mahoning County, lies on both sides of the Mahoning River and 
is equidistant (65 mi.) from Cleveland and Pittsburgh. It is the 
industrial heart of the Youngstown-Warren standard metropoli- 
tan statistical area, listed as the fourth-ranking steel producing 
district in the nation in the 1960s, This area comprises Mahoning 
and Trumbull counties and includes the steel-mill cities of War- 
ren (g.v.), Niles, Campbell, Struthers, and Girard. The popula- 
tion of Youngstown was 166,689 in 1960, a decrease of 1% since 
1950; however, the population of the standard metropolitan statis- 
tical area was 509,006, an increase of 22.2%. (For comparative 
population figures see table in Ono: Population.) 

Northeastern Ohio was part of the Connecticut Western Reserve 
when John Young, after surveying in the area in 1796, purchased 
a tract of land in 1797 from the Connecticut Land Company. In 
1802 he laid out a town plat (Young's town) on the north side of 
the Mahoning River which still is the “public square.” Col. James 
Hillman, a local trader, settled in the new village and remained 
a leader in its affairs. By 1805 the manufacture of iron was 
started by James and Daniel Heaton, who set up a crude smelter 
at Yellow Creek. Later the discovery that locally mined block 
coal could be used directly for iron smelting was a distinct ad- 
vantage. Youngstown and the U.S. iron and steel industry grew 
together. Early production was based on available raw materials 
and local markets, served by the Pennsylvania and Ohio Canal, 
opened in 1839. Shortly thereafter, in 1855, the Sault Ste. Marie 
Canal around the falls of the St. Marys River was opened, making 
available the rich ores from the upper lakes. To transport the 
millions of tons of raw materials required by the blast furnaces, 
four main railroad lines and four branch lines serve Youngstown. 
Because of the high demands by the steel industry for water, 
several reservoirs were constructed in the surrounding glaciated 
region. 

Youngstown was incorporated in 1859 and replaced Canfield as 
seat for Mahoning County in 1876. The population grew slowly 
from 2,759 in 1860 to 44,885 in 1900; then, mainly due to an in- 
flux of Slovaks, Slovenians, Poles, and Italians attracted by the 
steel industry, rapidly increased to 132,358 in 1920 and to 170,002 
in 1930. The economic trend of the nation was reflected clearly 
in Youngstown’s increasing blast furnace output from 2,604,344 
tons in 1900 to 7,548,000 tons in 1920. The economic picture in 
the 1960s, however, showed greater diversity in industry which 
included aluminum extrusions, electric lamps, plastics, office fur- 

niture, coal-tar products, rolling-mill equipment, paperboard boxes, 
and envelopes. Aircraft and automotive parts, awnings, conveyer 
belting, rubber hoses, storm windows and doors, crushed limestone, 
nonferrous castings, and clothing were also manufactured. 
The Youngstown park and recreation system, along with Mill 
Creek Park which is a natural gorge in the southwestern part of 
the city, covers more than 3,000 ac. 
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Youngstown University (established as a night school in 1888) 
offers both liberal arts and professional courses. The public li- 
brary system has several branches in Youngstown and Mahoni 
County as well as a mobile service. Local culture is reflected jn 
the Butler Institute of American Art, the Community Playhouse 
and the Youngstown Philharmonic Orchestra, (S. A.B.) 

YOUNG WOMEN'S CHRISTIAN ASSOCIATION 
originated in 1855 when Emma Robarts in the south of England 
started a prayer union with a purely spiritual aim and Lady Kin. 
naird in London opened a home for nurses returning from the 
Crimean War. These two organizations united in 1877. In New 
York City in 1858 Mrs. Marshall O. Roberts instituted a Union 
Prayer Circle, soon renamed the Ladies' Christian Association, A 
Boston YWCA was organized in 1866 under the influence of Lu- 
cretia Boyd. The U.S. national association was formed in 1906, 
Earlier, in 1894, the World YWCA was organized in London (head- 
quarters later transferred to Geneva, Switz.), which now has con- 
sultative status with the United Nations Economic and Social 
Council. 

In their origin the YWCA groups were influenced by the pro- 
found effects of the Industrial Revolution on the lives of young 
women, especially in cities, and by the strong evangelical move- 
ment of the mid-19th century. It continues to be a women's 
movement with a Christian purpose, its aim "to advance the physi- 
cal, social, intellectual, moral, and spiritual interests of young 
women.” The recreational, educational, and spiritual aspects of 
its program are symbolized in its insignia, a blue triangle. 

The YWCA operates hotels and residences—one of its first ob- 
jectives was to provide safe, inexpensive, and decent places for 
girls to live—summer camps, programs of education and recrea- 
tion, all without regard to economic, racial, or religious condition 
of participants. 

Tn the more than 70 countries of the world where there is YWCA 
work, local organizations are affiliated with their national asso- 
ciations, which in turn are members of the World YWCA. „Co 
operating in the service program of the World YWCA, national 
associations both give and receive volunteer and staff training a 
well as program grants. (L. E. GR) 

YOVKOV, YORDAN (1880-1937), Bulgarian writer whose 
mastery of prose is shown especially in his short stories, was born 
in Zheravna, a village in the Balkans, on Nov. 9, 1880. The re- 
gion is rich in stories about the exploits of the haiduks (outlaws), 
which Yovkoy used as background material for his famous Sat 
planinskiey Legendi (“Balkan Legends,” 1927). He grew up 5 
the Dobruja where his father owned land and, after me h 
Sofia, returned there as a village teacher. He later worked po 
time in the press section of the Bulgarian legation in Bucharest. 
He died at Sofia on Oct. 15, 1937. n 

Yovkov’s stories of village life are set mainly in 
as is his novel Chiflikat krai granitsata (“The Farm 
tier,” 1933). His experiences as an officer in the first EDU 
and World War I inspired some of his best stories. Hine Md 
narrative and for realistic dialogue, his romantic imaginatio d 
his stylistic refinement make him a master of Bulgarian pi 
plays include Albena (1930), Boryana (1932) and à y wert 
Milionerat (“The Millionaire,” 1930). Some of his stori 1947): 
translated in The White Swallow and Other Short ve eH) 
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85), and commanded the cavalry in the South African War (187 


1902), where his considerable successes established 
the public. He commanded at Aldershot (1902-07), e f 
inspector general of the forces, becoming in 1912 ¢ 1913. 
imperial general staff, being promoted field marshal n fe 
April 1914 he resigned his appointment during the in Ulter 
cident, the controversy over the use of military ed i 
(see IRELAND: History: Opposition in Ulster), the Ca ao be i 
repudiated his undertaking that Irish officers WO! 
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yolved in coercive measures. In August he was selected to com- 
mand the expeditionary force in France. Within ten days of land- 
ing the British army was compelled to retreat from Mons before 
superior German forces. French’s conduct of operations, in which 
he failed to coordinate the movements of his corps, and was fre- 
quently out of touch with his own commanders and the course of 
events, aroused criticism. A proposal to replace him after the 
retreat, when he himself had wished to reembark the army, was 
not pursued, but it required a visit from Lord Kitchener, secretary 
of state for war, to induce him to cooperate with the French 
armies. Although the bitter resistance of the British army under 
French’s command in the Battles of Ypres (October 1914 and 
April 1915) seemed to the British public to verge on the heroic, 
these and the Battle of Loos (September 1915) petered out with 
little to show but heavy casualty lists. The further year in com- 
mand had confirmed French’s inability to conduct war under con- 
ditions new to him, and he found difficulty in working in harmony 
with the government, Allied generals, and his own subordinates. 
He resigned in December 1915 to become commander in chief in 
the United Kingdom, He was lord lieutenant of Ireland from 
May 1918 until April 1921. He was created Viscount French in 
January 1916, and earl of Ypres in June 1922. He died on May 
22, 1925, at Deal Castle, Kent. In 1919 he published 1914, his 
own account of World War I. 

See Sir J. E. Edmonds, Military Operations, France and Belgium, 
1915, 4 vol. (1922-28) ; E. G. French, The Life of Field-Marshal Sir 
John French (1931); E. L. Spears, Liaison, 1914 (1930). 

(R. G. Tz.) 

YPRES (Flemish Ieper), a town of West-Vlaanderen (West 
Flanders), Belg., lies on the Yperlee (Ieperlee) River, 35 mi. (56 
km.) S of Ostend. Pop. (1961) 18,121. In the 14th century 
Ypres ranked with Bruges and Ghent in importance, but as the 
centre of the British salient (1914-18), the town was reduced to 
ruins (see Wortp War I: The War on Land), Subsequently re- 
built in its original style, the town’s important structures include 
the Cloth Hall, dating from the 13th century; the Cathedral of 
St. Martin (dating from the 13th century), which contains the 
tomb of Jansen, bishop of Ypres and founder of the Jansenist 
School; the medieval ramparts, rebuilt by Vauban in the 17th cen- 
tury; the Lille Gate; and the Menin Gate, built as a memorial to 
the British soldiers who died in the war. There are 140 cemeteries, 
Mostly war graves, in Ypres’ environs. (R. O. L. C. A.) 

YPSILANTIS (Yrstantr), a family of Phanariot Greeks, 
several members of which were active in movements against Turk- 
ish rule in the Balkan Peninsula. The family claims to be de- 
Scended from the Comneni of the Byzantine Empire. 

ALEXANDRos YPSILANTIS (c. 1725-1806), after holding the of- 
fice of dragoman of the Porte, that is, chief interpreter between 
the Turkish government and foreign ambassadors in Istanbul, was 
hospodar of Walachia from 1774 to 1782 (see Rumania: His- 
tory), Appointed hospodar of Moldavia in 1786, he allowed him- 
self to be taken prisoner by the Austrians in their war of 1787-91 
against Turkey. After being hospodar of Walachia again (1796- 
97), he returned to Istanbul but, being suspected by Sultan Selim 

of stirring up the Greeks, was executed in 1806. His son 

ONSTANTINOS YPSILANTIS (c. 1760-1816) had earlier joined a 
Conspiracy, the aim of which was to raise the Serbs in revolt with 

Ussian aid and then to use the situation to liberate the Greeks. 

the discovery of this conspiracy, he had fled to Austria. Sub- 
Sequently pardoned, he was hospodar of Moldavia (1799 to 1801) 
ind then of Walachia (1802-06). Deposed at the time of his 
ather's disgrace, he escaped to Russia. He returned at the head 
H 20,000 Russians to Bucharest, where he began a fresh attempt 
0 liberate Greece, His plans were ruined by the Franco-Russian 
ay of Tilsit (1807), which provided that France should medi- 
‘e Peace between Russia and Turkey. He retired to Russia and 
ne at Kiev in 1816, Two of his sons played an important part 

ninging about the War of Greek Independence (g.v.): 

ri € younger ALEXANDROS YPsiLANTIS (1792-1828) was Kon- 
intinos’ eldest son, Having accompanied his father to Russia, he 
scame an officer there in the Imperial Guard in 1809, He fought 
‘gainst the French in 1812 and 1813, losing an arm at the Battle 
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of Dresden. In 1820 he accepted, with Tsar Alexander I's ap- 
proval, the leadership of the Greek Philiki Etairia, intending to 
make an adequate military organization for that subversive so- 
ciety, which had its main seat in Odessa. He had probably given 
the tsar an undertaking not to act precipitately. Implored, how- 
ever, by the Greeks of the Morea to act at an early stage, he 
crossed the Pruth River into Moldavia with small forces in March 
1821, hoping to receive help from Russia. But he suffered early 
reverses, quarreled with the Rumanian insurgent leader Tudor 
Vladimirescu (g.v.), and was finally defeated at Drăgăşani in 
June. On seeking asylum in Austria, he was thrown into prison 
till 1827. He died in Vienna late in January 1828. 

DEMETRIOS YPsiLANTIS (1793-1832), second son of Konstan- 
tinos, and, like Alexandros, an officer in the Russian service, suc- 
ceeded, without formality, his brother as leader of the Etairia. 
He had already played a part in this organization, but when he 
arrived in the Morea in June 1821 the society no longer really 
existed; and, though he was elected president of the Legislative 
Assembly (1822), he was otherwise ignored. Though he was a 
good patriot (he fought bravely in the Battle of the Mills of Lerna 
in 1822 and 1825) and though he had the honour, as commander in 
chief in eastern Greece, of ending the war which his brother had 
begun, he exercised very little influence on the struggle for Greek 
independence. He died late in the summer of 1832. (D. Dn.) 
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YSAYE, EUGENE (1858-1931), Belgian violinist, conduc- 
tor, and composer, the main interpreter of the string works of 
French and Belgian composers of his time, was born at Liège on 
July 16, 1858. He studied at the Liège Conservatory and later 
with H. Vieuxtemps and H. Wieniawski in Brussels. After a year 
as leader of an orchestra in Berlin he toured Norway, Russia, 
and France. From 1886 to 1897 he was professor of violin at the 
Brussels Conservatory. In 1894 he began in Brussels a series of 
orchestral concerts that introduced much new music; and in the 
same year he founded his own quartet. From 1918 to 1922 he 
was conductor at Cincinnati, O. He died in Brussels on May 12, 
1931. 

Ysaye's playing was known for intensive use of vibrato. His 
early style was influenced by the violin sonata of César Franck 
(1886), dedicated to him; and he later inspired works by Saint- 
Saéns, D'Indy, Fauré, Debussy, and others. His own best com- 
positions are six sonatas for unaccompanied violin, containing 
novel chordal and pizzicato effects, 

BrstiocraPHy.—J. Quitin, E. Ysaye (1938); A. Ysaye and B. Rat- 
cliffe, Ysaye: His Life, Work and Influence (1947); The Memoirs of 
Carl Flesch [a contemporary violinist], trans. by H. Ves A D. 
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YSER (Flemish IJzer), a small river (48 mi. [77 km.] long) 
that rises in northern France and flows through the southwestern 
corner of Belgium to the North Sea. The Yser has its source on 
the northern flanks of the low sandstone hills of Mont Cassel and 
Mont des Récollets. Its upper course follows the general south- 
west-to-northeast direction of the Flanders rivers, which came into 
being with the regression of the Pliocene sea. It makes an abrupt 
right-angled bend near Diksmuide in its course to the North Sea 
near Nieuwpoort. This change of course was probably caused by 
a marine transgression between the 4th and 8th centuries that 
produced several shallow embayments, into one of which the upper 
Yser was diverted. This estuary seems to have extended as a 
broad sheet of water as far inland as Loo (Lo) until the 10th cen- 
tury, but gradual reclamation has since reduced it to a narrow tidal 
creek. Numerous channels from the surrounding polders drain 
into the river, and sluices at Nieuwpoort regulate its depth, both 
for an adequate outfall and for navigation. 

The Yser has been canalized from Roesbrugge-Haringe, 1 mi. 
east of the frontier, but for long summer periods it is not naviga- 
ble. The river is linked to Veurne by the Loo Canal and to Ypres 
(Ieper) by the Yser (Ijzer) Canal. 

The river is famous as the marking point, in World War I, at 
which the German advance toward Calais and the English Channel 
coast was checked. On Oct. 10, 1914, the Belgian Army, after 
being forced to evacuate Antwerp and Ghent, retreated on the 
Yser; on the 18th the Battle of the Yser began, and the Allied 
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troops fought desperately for 15 days. Eventually, assisted by 
floods that had begun on Oct. 29 and that had reached Diksmuide 
by Nov. 2, the Allies succeeded in establishing themselves in an 
impregnable position on the river's left bank. (F. J. M.) 

YTTERBIUM, a chemical element, is a soft, silver-white 
metal of the lanthanide, or rare-earth, group (see PERIoDIC Law). 
Its symbol is Yb, atomic number 70, and atomic weight 173.04. 
It is one of the three rare earths that have an oxidation state of 
two plus (the others are europium and samarium). The metal is 
oxidized slowly by air at room temperature and it reacts with water, 
liberating hydrogen. Ytterbium has no known uses. 

The first concentrate of ytterbium was obtained by J. C. G. de 
Marignac in 1878 and named by him for the place of discovery, 
the village of Ytterby, Swed. In 1907-08 G. Urbain and A. C. 
von Welsbach independently showed that Marignac's earth was 
composed of two oxides which Urbain called neoytterbia and 
lutecia. The metals are now known as ytterbium and lutetium. 
Ytterbium is among the less abundant rare earths. It occurs in 
minute amounts in many rare-earth minerals; the more important 
are gadolinite, euxenite, xenotime, and samarskite, It also occurs 
in the products of nuclear fission. The seven naturally occurring 
isotopes have mass numbers 168, 170, 171, 172, 173, 174, and 176. 

Ytterbium is most readily separated from the other rare-earth 
elements in its plus-two oxidation state, It is reduced and ab- 
sorbed by sodium amalgam—a method developed by J. K. Marsh 
in 1942. In its trivalent state it is separated by ion-exchange 
techniques. A divalent compound was first prepared in 1929 by 
W. Klemm and W. Schuth, who reduced YbCl, to YbCls with 
hydrogen. The divalent ion, Yb*?, has also been produced by 
electrolytic reduction or treatment of a trivalent salt with sodium 
amalgam. The element forms a series of pale-green divalent salts 
such as YbSO,, YbClo, YbBrs, Yb(OH)», and YbCO;. The pale- 
green Yb*? ion is quite unstable in aqueous solution and reduces 
water rapidly, liberating hydrogen; it is more stable than Sm *? 
and less stable than Eu *?, In its trivalent state ytterbium behaves 
as a typical rare earth, forming a series of white salts such as 
Yb50s, Yb4(SO,)s, and YbCls. The ionic radius is 0.858 A. The 
Yb*? ion is colourless and has a sharp absorption band, suitable 
for quantitative analysis, in the near-infrared region of the spec- 
trum. Because of the presence of unpaired electrons, ytterbium 
is paramagnetic. The thermal neutron absorption cross-section is 
about 37 barns. 

The pure metal is most conveniently prepared by the thermo- 
reduction of the oxide, Yb,Os, with lanthanum metal followed by 
distillation of the ytterbium metal, (Ytterbium, samarium, and 
europium are the most volatile of the rare-earth metals.) It can 
also be prepared by thermoreduction of an anhydrous halide with 
alkali or alkaline-earth metals. Ytterbium metal melts at 824° C. 
Its density is low: 6.977 g. per cc. for the face-centred cubic struc- 
ture and 6.54 g. per cc. for the body-centred cubic structure. 

See also RARE EARTHS. (J. B. Ps.; Lp. B. A.) 

YTTRIUM is a metallic transition element of Group III of 
the periodic system (see Pertopic Law). Its symbol is Y, atomic 
number 39, and atomic weight 88.905. The metal is silvery in 
colour, ductile, and very reactive; it is readily oxidized in air and 
it reacts with water, liberating hydrogen. Yttrium is often in- 
cluded in discussions of the rare-earth group because its chemical 
properties closely resemble those of the group, but it differs in its 
electronic arrangement and is not a true rare earth. (See RARE 
Eartus: Structure.) 

Yttrium metal is used in alloys and in metallurgical operations. 
Its high melting point, low neutron cross-section, and resistance 
to attack by molten uranium suggest its use in nuclear reactors. 
Yttrium compounds are used in optical glasses and in special ce- 
ramics; as catalysts; and in electronic and optical devices including 

phosphors, garnets, and lasers. Red phosphors containing yttrium 
and europium have greatly improved colour television. One phos- 
phor is a europium-activated yttrium vanadate; another is a 
europium-activated yttrium oxide, Garnets utilizing yttrium ox- 
ide for solid-state microwave devices are used in radar and com- 
munications systems; yttrium-iron garnets, for example, transmit 
shortwave energy with very little loss. A neodymium-doped 
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yttrium-aluminum garnet laser operating from a 110-v. source has 
been developed. Radioactive yttrium is used in cancer therapy 
(see CaNcER: Treatment: Radioactive Isotopes). 

Yttrium was discovered in 1794 by J. Gadolin, who isolated 4 
new earth (actually a mixture of oxides) from a mineral found 
at Ytterby, Swed. In 1842 C. G. Mosander separated yttrium 
oxide from the new earth. Vttrium occurs in the heavy rare-earth 
ores and is more plentiful than any of the rare-earth elements ex. 
cept cerium. Gadolinite, euxenite, xenotime, and samarskite are 
the more important ores. Yttrium also occurs in the products of 
atomic fission. There is only one naturally occurring isotope, of 
mass number 89, The element is produced commercially by ion- 
exchange techniques. 

Yttrium behaves chemically as though it were a typical trivalent 
rare-earth element, Its ionic radius is 0.90 A, near those of dys- 
prosium and holmium (0.908 A and 0.894 A, respectively); sepa- 
ration from these elements is difficult. It forms a series of white 
salts such as Y3Os, Yo(SO,4)g, YClg, and Yp(CO3)3. Its colourless 
solutions show no discrete absorption in the ultraviolet, visible, or 
near-red spectral regions. The Y** ion is diamagnetic. The 
thermal neutron absorption cross-section is 1.4 barns, 

The metal has been prepared by the thermoreduction of the 
anhydrous halides by alkali or alkaline-earth metals. Its melting 
point is 1,509° C and its density is 4.478 g. per cc. for the hexagonal 
close-packed structure. (J. B. Ps.; Lo. B. A.) 

YUAN SHIH-K’AI (1859-1916), Chinese statesman and 
first premier of China during the republican period, was born in 
Honan Province. His first important post was in Korea, where, 
as imperial resident from 1885 to 1894, he strove to preserve 
China’s shadowy suzerainty against Japanese encroachment dur- 
ing the Chinese-Japanese War (1894-95). He then returned to 
north China and was given an army corps which he trained to 
become an elite group. Deemed, therefore, to be of progressive 
mentality, he was hopefully approached in 1898 by reformers at- 
tempting to establish a Western-style constitutional monarchy, 
but Yiian betrayed their confidence to the empress dowager, help- 
ing her to achieve a counter-reformist coup d'état. 

Yüan then was named governor of Shantung Province and suc- 
ceeded in maintaining order there throughout the Boxer Rebellion 
(1900). In 1901 he succeeded Li Hung-chang as governor-general 
of Chihli and was placed in charge of foreign and military affairs 
in north China. He encouraged new departures in education and 
industry but lavished most attention on his new army in north 
China, the training ground for many of the later warlords. In 
1907 the government became suspicious of Yiian’s growing power 
and transferred him from his army to high but less menacing posts 
in Peking. He was summarily retired in January 1909 as a result 
of the death of his sponsor, the empress dowager, a few mon 
earlier. i d 

The republican uprising at Wuchang on Oct. 10, 1911, impelle 
the frightened authorities at court to call Yüan back as the ony 
"strong man" who might contain the revolution. As premier x 
became the supreme authority in the legitimate regime when the 
court accepted constitutional principles and the regent for the 
boy-emperor resigned (November-December 1911). The íi 
nasty's military position deteriorated, and Yiian, granted fu 
power to negotiate, arranged for the abdication of the emperor on 
Feb. 12, 1912. Yüan, still militarily in control of the north, com 
cluded a treaty of union with the southern revolutionaries, W eh 
provisional president (as of Jan. 1, 1912), Sun Yat-sen, resigne E 
Yiian’s favour. According to an agreement with the southe 
revolutionaries, Yüan was then supposed to move his cap! a 
Nanking, but he used a trumped-up army mutiny in Peking 25 p 
text to remain there, near his own northern sources of power i 

Sun's revolutionary party, the Kuomintang, its suspicions i 
Yüan exacerbated by its belief that he had conspired in the ur ed 
of a Kuomintang notable, Sung Chiao-jen (March 1913), ess 
bitterly but vainly to block his negotiation with foreign busi? 
men of the “reorganization loan" (April 1913) on the groun z 


D ; é * in 

it committed Chinese sources of revenue to foreign Con t 

exchange for subsidies accruing only to a clique. MET on! 
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"second revolution" during the summer of 1913 ended 


crushing of the southern opposition, the outlawing of the Kuomin- 
tang, and dissolution of the Kuomintang-dominated Parliament. 
Thereafter, Yüan trifled with other electoral and constitutional 
devices, but his real ambition was to banish even pseudo-republi- 
can institutions and make himself emperor. 

The “21 Demands” diplomatic crisis, which stemmed from Ja- 
pan’s World War I conquest of German possessions in Shantung 
Province, intervened early in 1915 to freeze domestic issues. 
Yüan galvanized much Chinese nationalist opinion to his support 
as he skilfully maneuvered, from a weak position, to block full 
implementation of Japan’s attempt to gain control of Shantung. 
However, his continued efforts to make himself emperor soon cost 
him this new-found support. 

After spurious soundings of public opinion, Yüan announced on 
Jan. 1, 1916, that he would become monarch of China. A south- 
em insurrection (“Yiinnan Revolt” or “Third Revolution”) then 
spread rapidly, and Yüan recanted. His death on June 6, 1916, 
brought an ephemeral formal reunification of China. 

See Raphael Verbrugge, Yuan Che-k'ai: sa vie, son temps (1934); 
Ernst Wurm, Yiian Schi-kai, Tragödie eines Usurpators (1942) ; Jerome 
Ch'en, Yuan Shih-K'ai (1859-1916) (1961). (J. R. LN.) 

YUCATAN, a state in Mexico in the north of the Yucatán 
Peninsula. Area 16,749 sq.mi. (43,379 sq.km.); pop. (1960) 
614,749. 

Yucatán became a state in 1824. In 1902 the territory of 
Quintana Roo (q.v.) was sliced off, and in 1917 Campeche (q.v.) 
was similarly lost. In the early 1920s the governor of Yucatán, 
Felipe Carrillo Puerto, strove to break up the large henequen 
plantations. He became a great popular hero, but in the Huerta 
counterrevolution the governor and three of his brothers were 
killed. The plantations were eventually expropriated and many 
of them subdivided into cooperative ejidos. 

A program to drain the swamp areas and to introduce a diversity 
of crops is under way in Yucatán. Tourism became important 
with improved air services, and many old Mayan centres, hitherto 
inaccessible, became popular excursion spots, notably the wooded 
region around Chichén Itzá. There is a modern hotel there and 
also one at Uxmal, The rural inhabitants are Maya and speak lit- 
tle Spanish. 

The state capital, Mérida (g.v.), is a commercial centre which 
also serves as a tourist base for the Mayan ruins. Its seaport, 
Progreso, on the Gulf of Mexico, 24 mi.-(39 km.) from Mérida, is 
the chief port and point of entry by steamer for Yucatán. 

a (J. A. Cw.) 

YUCATAN PENINSULA (PENÍNSULA DE YUCATÁN), a 
Northeastern projection of Central America lying between the Gulf 
of Mexico and the Caribbean sea. It includes in its area of 55,400 
sqmi. the Mexican states of Campeche and Yucatan (qg.v.) and 
the sparsely settled territory of Quintana Roo (q.v.), plus large 
Parts of British Honduras and Guatemala. The peninsula has a 
mean breadth of about 200 mi., and a coast line of 700 mi. 

Geography.— The coast on the north and west is low, sandy 
and semibarren. There are a number of openings through the outer 
bank upon which several small towns or ports were built. The 
€astern coast consists of bluffs, indented with bays and bordered by 
Several islands, the largest being Cozumel. There is good fishing 
all along the coasts and there are many excellent beaches. 

he peninsula is almost wholly composed of a bed of coraline 
and porous limestone rocks, forming a low tableland, which rises 
Stadually toward the south. It is covered with a layer of thin, dry 
Soil, through the slow weathering of the coral rocks. Where the 
Tocky surface is perforated there are natural wells (cenotes) and 
caverns (cavernas) around which the ancient Mayas built their 
Centres, _In the 20th century many windmills replaced old wells. 
tind climate of northern Yucatan is hot and dry, and the absence 
clo igh mountainous ridges to intercept the moisture-bearing 
i uds from the Atlantic, gives it a limited rainfall. Toward the 
Outh, moisture increases from 18 in. to a maximum of 80 in. a 
sud and the scrub forest gives way to tall trees. The temperature 
RUNS from 75° to 98° F. in the shade, but the heat is modified by 
me ^ Mer which prevail day and night throughout the greater 
e year. The atmosphere is also purified by the fierce 
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temporales, or northers, which occasionally sweep across this open 
region. The dry season lasts from Dec. to May, and the hottest 
months are in May and June. Most of the peninsula receives 
adequate rainfall throughout the year, and the agricultural poten- 
tial is great. 

The regions toward Tabasco and British Honduras enjoy sufñ- 
cient rainfall to support forests containing mahogany, sapodilla, 
several valuable cabinet woods, vanilla, logwood and other dye- 
woods. Logwood forests fringe all the lagoons and many parts of 
the seaboard, which are flooded during the rainy season. Oil was 
discovered in several parts of the peninsula. The chief cultivated 
plants are maize, sugar cane, tobacco, cotton, coffee and especially 
henequen (for sisal hemp). In 1502 Columbus wrote of meeting 
canoes manned by Indians whose gear was tied with henequen 
ropes, but it was not until 1811 that sisal was first produced com- 
mercially for export. After that, with the invention of cordage ma- 
chines, the trade, including the making of hammocks, grew rapidly. 

Animal life includes deer, jaguars, wild boars and monkeys; 
reptiles include big boas (harmless to man), rattlesnakes and 
iguanas; bird life abounds, especially turkeys, quails and parrots. 

History.—The modern history of Yucatán, called Mayapán by 
the Mexicans for many years, begins with the expedition of Fran- 
cisco Hernández de Córdoba, a Spanish adventurer from Cuba, 
who discovered the east coast of Yucatán in Feb. 1517, when on a 
slave-hunting expedition. In 1518 Juan de Grijalva followed the 
same route, In 1519 a third expedition, under Hernán Cortés, 
clashed with the natives of Cozumel Island. In 1525 the inland 
part of the peninsula was traversed by Cortés during an expedition 
to Honduras. 

The conquest of the peninsula was undertaken in 1527 by Fran- 
cisco de Montejo, who encountered a more vigorous opposition 
than Cortés had on the high plateau of Anáhuac. In 1549 Montejo 
succeeded in establishing Spanish rule over barely one-half of the 
peninsula, and it was never extended further. The Spaniards dis- 
covered the remains of a high aboriginal civilization which had 
already entered its decline. "There were deserted cities fall- 
ing into ruins. and others, like Chichén Itzá, Uxmal and Tulum, 
which were still inhabited by remnants of their former Maya popu- 
lations. 

During the colonial period Yucatan remained a remote and un- 
important part of the viceroyalty. Since the Spanish conquest, the 
rebellious Mayas clung to the inland rural areas of the peninsula. 
They seceded in 1839 and maintained their independence until 
1843. In 1847 another revolt followed, and the Indians were 
practically independent throughout most of the peninsula until 
near the beginning of the administration of José de la Cruz 
Porfirio Díaz (1877). In 1910 there was another revolt with some 
initial successes, after which the Indians withdrew to the unknown 
fastness of Quintana Roo. 

Population.—The population of Yucatán varies considerably 
in both density and racial composition. Around Mérida (q.v.) 
large rural areas have a density of 125 or more persons per square 
mile. The population there and down to British Honduras is 
mostly Maya Indian and mestizo, with a few whites in the cities. 
In the territory of Quintana Roo the density declines to about 1.3 
inhabitants per square mile. The regions around and including 
British Honduras have a population that is about 489% Negro and 
mulatto, 24% Maya Indian and 28% mestizo and white. 

The Economy.—The logging and chicle industries of the south- 
ern portions of the peninsula (and also of the states of Campeche 
and Tabasco) are carried on by roving workers who form no 
permanent settlements in the tropical rain forests. 

In the Mexican and Guatemalan portions of Yucatán the lan- 
guage of the rural areas is Maya, and the majority oí the natives 
speak little or no Spanish. Until the 20th century Yucatán was 
more closely connected with Europe than with the rest of Mexico. 
There was no railway linking the peninsula with Mexico until 
1949, and there are still no highway connections. Not until 1957 
was the narrow-gauge rail line of 1949 widened to the standard 
width. thus facilitating the entrance and export of heavy íreight. 
However, a network of airways connects all the important centres 
of the peninsula with Mexico and the outside world. (J. A. Cw.) 
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YUCCA, a genus of the family Liliaceae (g.v.), containing 
about 30 species, The plants occur in greatest frequency in Mexico 
and the southwest United States, extending also into Central Amer- 
ica, and occurring in such numbers in some places as to form 
straggling forests. They have a woody or fibrous stem, some- 


times short, and in other cases attaining a height of 30 to 40 I 
and branching at the top into a series of forks. The leaves are 
crowded in tufts at the ends of the stem or branches, and are 
generally stiff and sword-shaped, with a sharp point, sometimes 


JOHN M. GERARD 
DATIL YUCCA (Y, BACCATA), LEFT, A SHRUB WITH A SHORT, PROSTRATE 
STEM, AND TRECUL YUCCA (Y. TRECULEANA), RIGHT, A TREE USUALLY UN- 
DER 15 FT. 


flaccid and in other cases fibrous at the edges. The numerous 
flowers are usually white, bell-shaped and pendulous, and are 
borne in much-branched terminal panicles. The three-celled ovary 
is surmounted by a short thick style, dividing above into three 
stigmas, and ripens into a succulent berry in some of the species, 
and into a dry three-valved capsule in others. The flowers are 
fertilized entirely through the agency of certain moths (see Yucca 
Mors). 

A coarse fibre is obtained by the Mexicans from the stem and 
foliage, which they utilize for cordage, and in the southeast United 
States the leaves of some species, under the name bear grass, are 
used for seating chairs, etc. The fruits of some species are cooked 
as food, and the roots of others contain a saponaceous matter used 
in place of soap, 

Some 15 species of yucca are native to.the United States; of 
these nine attain the stature of small trees. Among the best 
known are the Spanish bayonet or aloe yucca (Y. aloifolia), the 
mound lily (V. gloriosa), and the bear grass or Adam’s-needle 
(Y. filamentosa) of the south Atlantic and Gulf coast, all of 
which are planted for ornament. Among the most conspicuous 
are the Joshua tree (Y. brevifolia), sometimes 33 ft. high, and 
the Mohave yucca (Y. schidigera), 8 to 15 ft. high. An almost 
stemless species (Y. whipplei), called desert candle and Quixote 
plant, which rears a stout flower stalk, 12 ft. to 15 ft. high, bear- 
ing an immense cluster, 3 ft. to 6 ft. long, of fragrant, creamy 
white, drooping bell-shaped flowers, is a strikingly handsome plant 
of the southern California chaparral. The western Datil yucca 
(Y. baccata), found from New Mexico to California, bears a dark 
purple edible fruit. 

YUCCA MOTH, the name given to a genus of moths, Tege- 
ticula, the various species of which are each adapted to a separate 
species of the yucca (q.v.). 

The moth emerges at the time of opening of the yucca flowers, 
which frequently remain open only for a single night. The female 
moth gathers pollen from one yucca flower, rolls it into a ball, 
flies to another flower, lays four or five eggs in the pistil, and 
inserts the pollen mass in the opening thus formed. The larvae eat 
about half the 200 seeds produced by the plant. The yucca can 
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be fertilized by no other insect and the moth can utilize no other 
plant; the relationship is thus strongly mutualistic (see Symaiosis: 
Mutualism). 1 

YUDENICH, NIKOLAI NIKOLAEVICH (1862-1933) 
Russian general, commander of the White forces against the Red 
Army in Estonia during the Russian Civil War. Born on July 3) 
(new style; 18, old style), 1862, he entered the Russian Army in 
1879, graduated from the General Staff Academy in 1887, and 
fought in the Russo-Japanese War. He won important victories 
over the Turks in eastern Anatolia during World War I: in De. 
cember 1914, at Sarikamis, he stemmed what seemed likely to be. 
come a catastrophic retreat, after which he was promoted to field 
commander of the Army of the Caucasus; and on Feb. 16, 1916, 
he captured Erzurum after heavy fighting in sub-zero temperatures, 

After the revolution of March 1917, when army discipline broke 
down, Yudenich resigned his command and retired to Finland, In 
November 1918, however, he went to Tallinn, in Estonia, with 
the object of coordinating the scattered White forces in the Baltic 
area. He was recognized by Adm. A. V. Kolchak (q.v.) as com- 
mander of a force which in July 1919 numbered 12,000 men, con- 
centrated in Estonia, but his disregard of Estonian national aspira- 
tions led to conflict with the local. government and his British 
advisers. He launched an attack against Petrograd (Leningrad) in 
October 1919, but was driven back by superior Red forces; his 
men were disarmed and interned in Estonia, and he went into exile 
in France. 

Yudenich died at Saint-Laurent-du-Var on Oct. 5, 1933. 

or (J.L. H.K.) 

YÜEH-CHIH, a people sometimes known as the Indo-Scyths 
who ruled in Bactria and India from c. 128 B.C. to c. AD. 450. 
They are first mentioned in Chinese sources at the beginning of the 
2nd century B.c. as nomads living in the western part of Kansu 
Province, northwest China, but are probably the same as the Yü- 
chih, vaguely known earlier as purveyors of jade from the north- 
west. When the Hsiung-nu (q.v.) ruler Lao shang shan-yü (174 
160 B.C.) defeated them and killed their king, the main body moved 
westward into the territory of the Saka, south of Lake Balkhash, 
causing some of the latter to move southward against India. ‘The 
Yüeh-chih moved on to Sogdiana and Bactria, putting an end to 
Greek rule there. They and related tribes are the Asii (or Asiani) 
and Tochari (or Tocharians) of Western sources. When the Chi- 
nese envoy Chang Ch'ien (q.v.) arrived about 128 B.C., he found 
the Yiieh-chih living north of the Oxus (Amu-Darya) River, ruling 
Bactria as a dependency. A little later the Great Yiieh-chih king- 
dom was in Bactria, and Sogdiana was occupied by the Ta-yüan 
(Tochari). The remnant in Kansu were called Little Yueh 

A new dynasty, that of the Kushans, was subsequently founde 
by one of the five chieftains among whom Bactria was ndi 
The founder, Kujula Kadphises, and his successor, Vima ae 
phises, are mentioned in Chinese sources. The chronology oa 
dispute. The date A.D. 144 proposed for the era of ae 
(q.v.), the third ruler, by R. Ghirshman is easiest to reconcile d 
the Chinese evidence, but others favour an earlier date in x ee 
century and still others adhere to the date A.D. 76. The eem 
kingdom extended its power south and east into India ES dim 
into Central Asia. From the 3rd century onward the xin 
power declined. Around A.D: 400 a new dynasty, that i ed ty 
arose in Gandhara, but by about a.p. 450 it was overwhelm! 
the Hephthalites (q.v.). à 

Aisa nares ont the Great Yüeh-chih played an importanti 
in the propagation of Buddhism in China. The spread 0 was 00 
culture into Central Asia as far as the borders of China 
doubt due to Kushan influence. 

It has been thought by some that the Vüeh-chi 
land spoke an Iranian language related to the 
Khotan in Sinkiang Province. ` It is now known, ho 
Iranian language used by the Kushans was the ni 
of Bactria, and it seems likely that the original langua i 
Yiieh-chih was related to the so-called Tocharian languag 

See also INDIA-PAKISTAN, SUBCONTINENT OF: History i geitschil! 

Brstiocrapxy.—G. Haloun-Gottingen, “Zur Ue-tsi-Frages ie Folge 
der Deutschen Morgenlündischen Gesellschaft, vol. 91 
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Band 16) (1937); R. Ghirshman, Begram (1946) ; E. G. Pulleyblank, 
"Chinese and Indo-Europeans, Journal of the Royal Asiatic Society 
(1966). (E. G. Pv.) 


YUGO-OSSETIAN AUTONOMOUS OBLAST: see 


OSSETIA. 

YUGOSLAVIA (SocIJALISTIČKA FEDERATIVNA REPUBLIKA 
JUGOSLAVIJA), the land of the southern Slavs, a socialist federal 
republic of southeastern Europe, embracing the greater part of 
the western half of the Balkan Peninsula and including within its 
territory part of the Hungarian Plain and part of the central 
European Alpine region. It is bounded north by Austria and 
Hungary, northeast by Rumania, east by Bulgaria, south by 
Greece, southwest by Albania and the Adriatic Sea, and west by 
Italy. Area 98,766 sq.mi. (255,804 sq.km.). Pop. (1961) 18,- 
549,291. The capital is Belgrade (g.v.). 

Yugoslavia came into existence in 1918 through the union of 
the then already independent states of Serbia and Montenegro 
(Crna Gora) with the newly emancipated Slavic lands of the dis- 
membered Austro-Hungarian Empire. In 1921 it became a con- 
stitutional monarchy and after World War II, on Nov. 29, 1945, a 
federal people's republic. Under the new constitution promulgated 
on April 7, 1963, it became a socialist federal republic, comprising 
the socialist republics of Bosnia and Hercegovina, Montenegro, 
Croatia, Macedonia, Serbia, and Slovenia, and the two autonomous 
provinces in the Republic of Serbia, namely Vojvodina, and 
Kosovo-Metohija. 

The article is divided into the following sections and subsections : 


I, Physical Geography 
1. Geology and Structure 
2. Relief and Drainage 
3. Climate 
4, Vegetation 
5. Animal Life 
II. The People 
1. Languages 
2. Religions 
3. Nationalities 
4, Culture and Customs 
IIL, History 
1, The Parties, 1919-21 
. Parliamentary Politics, 1922-28 
. Foreign Affairs, 1919-29 
. King Alexander’s Dictatorship, 1929-34 
. The Regency, 1935-41 
. World War II 
. Communist Yugoslavia 
IV. Population 
V. Administration and Social Conditions 
1. Constitution and Government 
2. Justice 
3. Social Welfare and Health 
4. Education 
5. Defense 
VI. The Economy 
1. Agriculture 
. Minerals 
. Industry 
. Foreign Trade 
. Finance and Banking 
. Transport and Communications 


oO £BO 


Lr 


I. PHYSICAL GEOGRAPHY 


lj 1. Geology and Structure.—Three distinctive elements enter 
into the structure of Yugoslavia: (1) The Rodopi Shield (Serbia 
and Macedonia) consists of fault-shattered crystalline rocks and 
granites partially overlain by Tertiary deposits. Its present-day 
relief is largely that of block mountains and infilled tectonic basins. 
(2) The Pannonian Basin (the river valleys of the Danubian sys- 
tem) is a lowland area largely covered by great thicknesses of 

ertiary sand, marl, and clay, through which ancient rocks of the 
Structural nucleus occasionally outcrop at the surface. (3), The 
olded-mountain zone consists of overfolded Mesozoic and 
SIR. sediments, The folding began in the early Tertiary 
riod and continued with various interruptions until the late 

ertiary so that rocks derived from the erosion of early-uplifted 
Areas were in turn subjected to folding at a later date. In some 
Places the overfolded rocks have been completely removed leaving 


the crystalline core exposed. Various phases of volcanic activity 
were experienced during the upheaval and volcanic rocks are 
widely distributed. The folded-mountain zone can be conveniently 
subdivided into four: (a) the Alpine zone (predominantly east- 
west trendlines); (b) the Dinaric zone (northwest-southeast) ; 
(c) the Pindhos-Sar zone (north-south to southwest-northeast) ; 
and (d) the Balkan Mountains (Stara Planina) (southeast-north- 
west to north-south). Generally speaking, all the folded moun- 
tains have been considerably eroded and subsequently uplifted so 
that at the present time remnant erosion surfaces are widely prev- 
alent at various altitudes. Quaternary glaciation ultimately pro- 
duced considerable modifications of original landforms especially 
in the Slovenian Alps, the North Albanian Alps (Prokletije), and 
the Sar Mountains. In the plains successive gravel and loess ter- 
races reflect deposition during inter- and postglacial phases. Peri- 
glacial features widely prevail and considerable changes in sea 
level were experienced during the Quaternary Period of particu- 
lar significance for coastal landforms. 

2. Relief and Drainage.—With the above geological consid- 
erations in mind the relief and drainage of Yugoslavia can best be 
described on a regional basis and for convenience nine divisions 
can be distinguished. 

The Alpine Area.—The Alpine area is found in Slovenia. The 
principal ranges are the Karavanke and the Julian Alps, both at- 
tenuated but lofty extensions of the Alpine Ranges proper. Lime- 
stone rocks are widely prevalent with granitic intrusions, and ero- 
sion has uncovered crystalline foundations. The whole area has 
been heavily glaciated and hence its Alpine aspect. In the Julian 
Alps, Triglav, 9,393 ft. (2,863 m.), is the highest peak in Yugo- 
slavia. South of these mountains, and of similar alignment, lie the 
basin of Ljubljana, about 40 mi. (64 km.) long, developed in lime- 
stone, and the Celje Basin, largely developed in Tertiary rock, 
The Alpine zone has naturally strong affinities with parts of Aus- 
tria and Italy although communications with these countries are 
not particularly easy and only the Drava breaks through the high 
mountain rim to afford a narrow passage into central Europe. 

The Kras.—The Kras (Karst) has considerable significance for 
the whole economy and political geography of Yugoslavia and 
forms the most distinctive landscape in the country. It comprises 
a series of dry limestone plateaus ranging in altitude from about 
1,000 to 5,000 ft. (300 to 1,500 m.) stretching from the Italian 
border in the north to that of Albania in the south. Only one 
large river, the Neretva, crosses the Kras and it is deeply en- 
trenched. The polja afford the only sites for agriculture and set- 
tlement. The Kras, by virtue of its barren nature, has functioned 
at various times as an important frontier, Its unproductive char- 
acter presents an almost insuperable economic problem to the 
Yugoslav state since it renders sterile a very large area as well as 
sealing off the interior of the country from easy communication 
with the Mediterranean coast. 

The Dalmatian Coast.—This was formed in late Tertiary times 
with the founding of the area between the Apennines and the Di- 
nara Planina (Dinaric Alps), but the present coastal physiography 
is largely attributable to changes in sea level in the Quaternary 
period, The Dalmatian coast is in fact the typical example of a 
recently drowned coast of the sort in which the structural grain 
of the country is in accordance with the direction of the coastline, 
Lateral valleys parallel to the coast have been submerged to be- 
come channels (kanali) or deeply interpenetrating gulfs, such as 
the Boka Kotorska (Gulf of Kotor), while mountain ranges have 
become island chains fringing the coast. There are altogether 
about 600 islands, large and small. The coast is generally pre- 
cipitous and true coastal plains are not extensively developed ex- 
cept at the mouth of the Neretva because deposition from surface 
drainage is lacking. The seawater is clear and relatively poor in 
sea vegetation and marine life, The northern part of the Adriatic 
Sea is very shallow and sudden storms make navigation difficult. 

e protection afforded by the islands was an important factor in 
Sal coastal shipping routes between Venice and Dubrovnik 
pda iia nature of the coast has naturally made it popular 


The Central Highland.—This region differs from the Kras in 
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that it has a much greater geological diversity and more surface 


drainage. Limestone-capped plateaus with kras features occur 
but for the most part the uplands are composed of schists, shales, 
sandstones, granites, and other volcanic rocks. Particularly dis- 
tinctive is the serpentine rock which outcrops on the flanks of the 
highland to the north and east, and which gives rise to scarred and 
rugged scenery such as is found, for example, in the Kopaonik 
Range. These rocks are particularly subject to soil erosion and 
scree slopes and gullies are common. Viewed as a whole the relief 
of this area consists of a series of rugged plateaus ranging from 
about 3,000 ft. (900 m.) in height in the west to about 6,500 ft. 
(2,000 m.) in the south, and with peaks approaching 8,000 to 10,- 
000 ft. (2,400 to 3,000 m.) in the Mokra Planina and in the North 
Albanian Alps. The Dinaric trend is still discernible but the 
whole area is deeply dissected. The chief rivers—the Ibar, the 
Drina, and the Bosna—occupy deep gorges in their main courses 
which run contrary to the geological structure. Their tributaries 
have etched out longitudinal valleys roughly according with the 


Dinaric trend; e.g., the Uvac, the Lim, and the Tara. Historically 


important are the two large upland basins of Kosovo and Meton 
(Old Serbia), which together with the Raška area constitut bland 
nucleus of the medieval Serbian empires. The Central Hig " 
by virtue of its position and character is inaccessible and en » 
During the Turkish period a caravan route, the “Bosnian * Me 
passed through the area, but with the coming of the railways jn 
plains below it tended to be cut off from the rest of d of 
Stari Vlah, Bosnia, and Kosovo-Metohija are all strong ia 
conservatism, and customary ways of life linger on. The es an 
uplands, however, are comparatively rich in mineral resource ere: 
recent developments have resulted in the location of man le di- 
The Drava-Sava Area —This is a region of consider? ravà 
versity. The central features are the great plains of the S 
and Sava—the Podravina and Posavina respectively. Rivet 
the plains between the two rivers, and also south of the Bor du 
is a great belt of hill country consisting for the most pee beet 
sected Tertiary plateaus. Where the Tertiary materia’ ^^ 
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removed, underlying crystalline rock has been exposed. Within 
the plains occasional outcrops of crystalline rock form impressive 
isolated mountain ranges rising to heights varying between about 
1,500 and 3,000 ft. (460 and 900 m.). A striking example is Med- 
vednica (3,400 ft. [1,040 m.]), just north of Zagreb, which com- 
mands a view of the mountains of Slovenia to the north and the 
whole of the Slavonian hills to the south. The floodplains of 
the rivers consist of wide marshy belts characterized by intricate 
patterns of meanders and cutoffs. Much of the land is liable to 
inundation during periods of flood and some is in the nature of 
permanent marshland. River crossings are extremely difficult. 
Immediately above the floodplain occur loess and gravel terraces. 
This zone is of great importance to the economy of Yugoslavia and 
through it run the main road and rail axes of the country between 
Zagreb on its northern and Belgrade on its southern flank. 

The Vojvodina.—This forms part of the Pannonian Plain north 
of the Danube and is similar in some respects to the Drava-Sava 
area, but the plain is on a far greater scale and except on the east- 
ern fringe there are no interrupting mountains. Two great rivers, 
the Danube and the Tisza (Serbian Tisa), converge in this area. 
Both deposit great loads of sand and gravel in their beds which 
may be as much as a mile wide in parts. Their floodplains, ranging 
up to six miles in width, present a wild aspect of marsh, lake, wood- 
land, and tangled undergrowth. The Tiza, occupying the lowest 
part of the Pannonian Basin, is most liable to serious flooding in 
spite of drainage and flood prevention measures. A series of loess 
terraces rise above the floodplain. The upper terraces have been 
considerably dissected and where the surface material has dried 
out, sand dunes have developed. The Pavlovac (PeSéara) dunes, 
north of Belgrade, cover hundreds of square miles. Formerly 
shifting, they have been consolidated by means of afforestation. 
The extensive middle and lower terraces are much better preserved 
and are only occasionally dissected by deeply entrenched streams. 
These terraces are of considerable importance for the agricultural 
productivity of Yugoslavia and it is in the Vojvodina that the most 
successful large-scale enterprises in modernization of agriculture 
have been carried out. 

Central Serbia—Central Serbia consists of the wide, slow- 
moving Morava and its fringing uplands together with the 
Sumadija (the forested land) Plateau. The Dinaric grain of the 
land is no longer discernible in this area which is part of the block- 
faulted Rodopi Shield. The relief is somewhat chaotic, consisting 
of dissected plateau, 1,000 to 3,000 ft. (300 to 900 m.) in height, 
and upland basins. Of the surface rocks, schists and granites pre- 
dominate and infillings of Tertiary deposits occur, through which 
the Morava and its tributaries have etched out considerable ter- 
races, The northward orientation of the whole of this area and its 
geographical position in relationship to the Vojvodina largely ex- 
plain its development as the homeland of modern Serbia. 

The East Serbian Highland.—This region differs from central 
Serbia in that it is structurally part of the Carpathian folded- 
mountain system and also because its orientation is eastward to- 
ward the lower Danube. The mountain ranges reach as high as 
6,000 ft. (1,800 m.) in the south and decline gradually to about 
3,000 ft. in the north, and are composed of a variety of sedimen- 
tary rocks, much diversified by outcrops of crystalline rocks and 
by volcanic intrusions. The Danube passes through this upland 
in a series of great gorges, four in all over a stretch of about 72 mi. 
(116 km.) and including the famous gorge of the Iron Gate. 

3 Macedonia —Macedonia also forms part of the Rodopi Shield 
ar unlike central Serbia, it is orientated southward by the Vardar 
Tainage toward the Aegean. Itis bounded in the west by folded- 
piain structures. The general relief is that of quite high moun- 
ain ranges, composed mainly of schists and volcanic rocks, and 
Partly infilled tectonic basins. Because of the dryness of the 
Mes and overactive forest clearance and grazing in the past 
í o „have a distinctive steppe-like character. In the southeast, 
aulting and downwarping have resulted in the formation of the 
s REO lakes, the largest of which are Ohrid and Prespa, 
ch drain from northeastward into Albania. 

3. Climate. In accordance with its latitude Yugoslavia has, 

Eenerally, a temperate climate but there are important differences 
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from one part of the country to another, determined largely by 
proximity to the coast and by altitude. The Adriatic coast, for 
example, experiences warm winters (mean January temperature 
7° C [45° F]), hot summers (mean July temperature 24° C [25^ 
F]), and a low rainfall of about 25-35 in. (635-890 mm.) with a 
low incidence in summer. Periodically in winter it is affected by 
the cold fierce bora wind. Toward the interior the rainfall in- 
creases with altitude and is often more than 100 in. (2,540 mm.) 
a year with considerable snowíall in winter. Temperatures are 
on average lower throughout the year. Near the central moun- 
tain ranges summer thunderstorms become more pronounced. In 
the great plains and foothills of the east continental conditions 
prevail: the winters are cold (—1° C [30° F]) and the summers 
are hot (24°-25.5° C [75-80° F]); rainfall declines to 25—40 in. 
(635—1,015 mm.) with (except in southern Macedonia) a higher in- 
cidence in summer. Cold winds from the interior, such as the Ko- 
Sava in the northeast, are characteristic in winter. (H. R. Wr.) 

4. Vegetation.— The flora of Yugoslavia is one of the most in- 
teresting in Europe: of its 5,000 species, very diverse in origin, 
many are endemic. This diversity is due both to the position of 
Yugoslavia at the junction of three different floristic regions (Med- 
iterranean, Eurosiberian-North American, and Irano-Turanian), 
and to specific climatic conditions prevailing in the Balkan Penin- 
sula during the Glacial period—considerable areas were free from 
ice and many species that became extinct in the rest of Europe 
survive to the present time. 

There is a considerable difference in the vegetation of the south- 
western part, with partly Mediterranean climate, in the Kras area; 
of the central part, characterized by mountain ranges with a harsh 
climate; and of the great Pannonian Plain in the northeast, with 
the prevailing steppe climate. 

There are three chief vegetation regions. The Mediterranean 
covers the narrow Adriatic coast and most of the islands, with 
mostly evergreen species. The climax vegetation under: present 
conditions consists of evergreen-oak forest, which includes Aleppo 
pine and a subspecies of Austrian pine. The Eurosiberian-North 
American region includes the greater part of the remainder, cov- 
ered by deciduous species. There, too, the climax vegetation 
consists of different forest associations: the forests of pubescent 
oak and oriental hornbeam in the Kras area, the beech forests in 
the mountain district, the Durmast oak and hornbeam forests 
(northern Croatia) and the Pannonian oak and Turkey oak for- 
ests in the southeastern part. 

In the highest mountain regions a special vegetational zone has 
developed and consists of mountain pine or Heldreich’s pine. The 
real mountain vegetation is developed to a lesser extent and re- 
sults from local climatic and orographic conditions. (R. Dé.) 

5. Animal Life.—The fauna can be divided zoographically 
into three zones: lowland, littoral, and mountainous. The lowland 
zone comprises the Pannonian Basin with its characteristic cen- 
tral European fauna and also eastern European forms such as the 
hamster, ground squirrel, field mouse, and the insects of the steppe. 
The rivers are rich in fish. In higher regions of the mountainous 
zone the representatives of the alpine fauna are found: alpine rab- 
bit, chamois, and alpine ptarmigan. In lower regions of this zone 
central European forms predominate; e.g., red deer, roe deer, wolf, 
fox, and bear, rarely wildcat, and still more rarely lynx. This area 
is rich in the fauna that survived the Glacial era. The calcareous 
mountains of the western part abound in various forms, especially 
the fauna of caves and subterranean waters, such as the olm (a 
blind salamander, Proteus anguinus), as well as various kinds of 
fishes, snails, crustaceans, and worms. The littoral zone com- 
prises a narrow tract of the Adriatic coast, river valleys, and is- 
lands. There, Mediterranean and partly subtropical elements 
adapted to the glowing sun and long summer droughts predomi- 
nate. Lizards, insects, and myriapods such as millepedes are 
numerous. In the south are jackals and various kinds of birds 
including, in winter, Scandinavian migrants. (An. Lv.) 


Il. THE PEOPLE 


Yugoslavia has been peopled from many directi i 
5 b y directions and ethni 
stock includes Alpine, Mediterranean, and Asian elements. The 
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majority of its inhabitants tend to have broad heads and brunet 
colouring, but marked regional variations occur. Among the Serbs, 
for example, fair hair and blue eyes are not uncommon; the 
Slovenes exhibit a medium colouring of hair and eyes; and the in- 
habitants of the Dinaric Alps are remarkable for tall stature and 
this, when combined with aquiline features, as in Montenegro, 
produces a characteristic hawklike appearance. 

1. Languages.—Slavonic languages are spoken by 90% of the 
population. Of these 75% speak Serbo-Croat (see SERBO-CROA- 
TIAN LANGUAGE). The written language was standardized in the 
19th century. The Serbs use the Cyrillic and the Croats, the Latin 
alphabet. It is comparatively simple to convert from one alpha- 
bet to the other since they have an equal number of letters rep- 
resenting the same sounds. Slovene (9%) can claim to be a lan- 
guage in its own right with a separate literary tradition, much 
influenced by contact with Central Europe (see SLovENE LAN- 
GUAGE). 

Macedonian (5%) has strong affinities with the Bulgarian 
language. It was not recognized as a separate language in south- 
ern Serbia until 1945 when the Macedonian Republic was formed. 
Since then the government has encouraged the development 
of a written language differentiated from both Serbian and Bul- 

garian. Of the non-Slavonic languages, Albanian speakers 
(5%) living in western Macedonia and in the adjoining region of 
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Kosovo-Metohija (Kosmet) oc. 
cupy the former "Old Serbia” 
where the Serbs successfully es. 
tablished their medieval king. 
doms before they were pushed 
farther north by the Turks in the 
14th and 15th centuries. Hun. 
garian is still spoken by about 
500,000 people (3%) in the 
Vojvodina region. The ethnic di- 
versity of this territory which 
once formed the frontier province 
of Austria-Hungary against the 
Turks has been much reduced 
since 1940. German speakers, 
once numerous there, have now 
almost disappeared but small mi- 
norities of Rumanians, Czechs, 
and Slovaks still survive, Be- 
cause of its history and its minor- 
ities, the Vojvodina has a separate 
autonomous status. 

2. Religions.—The census of 
1953, the last on which Yugoslavs 
were asked to return their reli- 
gious affiliations, reported 41% of 
the population as Greek Ortho- 
dox, 32% as Roman Catholic, and 
12% as Muslim. The division of 
the Christian Church has had a 
profound significance in the past 
on the cultural life, the social con- 
ditions, the economy, and the po- 
litical stability of the country. 
The schism between Serbs and 
Croats, so marked in the years 
between World Wars I and II, 
was largely attributable to the 
fact that although they both 
spoke the same language they be- 
longed respectively to the Greek 
Orthodox and the Roman Catho- 
lic communities. The Slovenes 
are also Roman Catholic and the 
Montenegrins and Macedonians, 
Greek Orthodox. The division m 
the Christian Church was further 
reinforced by the Turkish con- 
quest which resulted in Slovenia and part of Croatia Deco id 
filiated politically with Austria-Hungary, while Serbia and Mi 
nia were overrun by the Turks and cut off from contact y) 
Western Europe for hundreds of years. During this period many 
Albanians and Bosnians embraced the Islamic faith and large E 
bers of Greek Orthodox Serbs fled northward, strengthening di 
Greek Orthodox communities in Bosnia, Croatia, anc is 
Vojvodina. The readiness of the Bosnians to become We 
partly accounted for by the fact that the hold of the Roman i) 
lic Church in Bosnia had never been strong because of its ge A 
ical isolation. In the 13th century the heretical bun 
Patarines—the so-called “Bosnian Church’—flourished in cri 

It is generally assumed that the Patarine landed aristoc ill 
fearing the extension of Hungarian rule into their territory, BR 
ingly turned to Islam and welcomed Turkish rule as à mue the 
safeguarding their estates and national identity. What d 
origins, the Muslim faith is strongly entrenched SES blic 
today and is sufficiently distinctive to differentiate the d dur 
of Bosnia quite clearly from Croatia on the one side an 
on the other. «sag beliefs 

3. Nationalities.— Different languages and religious osavia- 
strongly influence feelings of national consciousness In MuR as 
Only 2% of the population were returned in the 1961 CP ed ni 
not having indicated their adherence to one of the recogniA 
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tional groups. Language is the criterion of nationality in the 
majority of cases, but the Muslims are given a separate status. 
The Montenegrins also have a separate national status, not on 
religious or linguistic grounds but because of their geographical 
position and unusual history. They survived the Turkish con- 
quest under the rule of their bishop, or vladikas, and succumbed 
neither to Islam nor to Turkish arms. The Serbs and Croats are 
differentiated nationally on religious grounds. The language union 
has not yet proved sufficiently strong to overcome the antipathy 
between the Christian Churches of the East and West. National 
differences in Yugoslavia are reflected in the division of the state 
into six republics and two autonomous provinces. 

4. Culture and Customs.—The position of Yugoslavia has 
been at times advantageous in that cultural inspiration could be 
drawn from many sources—notably Italian and Byzantine, and 
from the Slav and Islamic worlds. On the other hand its troubled 
history has not encouraged any continuous cultural evolution ex- 
cept in specially favoured areas such as Dalmatia. Outstanding 
contributions have been made in (1) wood and stone carving and 
sculpture, exemplified by the magnificent Romanesque portals of 
Trogir Cathedral, and in more modern times, by the work of Ivan 
Meštrović and contemporary Yugoslav sculptors; (2) in the fres- 
coes and mural paintings in Serbian and Macedonian churches dur- 
ing the 13th-15th centuries; (3) in epic poetry and drama of the 
Ragusan poets and dramatists of the 16th and 17th centuries in- 
cluding Ivan Gundulié and Junije Palmotié; (4) in peasant handi- 
crafts and embroidery, illustrated by the splendid variety of na- 
tional costumes, the traditional designs of which in some cases go 
back to prehistoric times. Of customs in Yugoslavia, some of 
the most interesting, including the celebration of s/ava in memory 
of patron family saints, are associated with the zadruga, or great 
patriarchal communities, based on family kinship whose existence 
guaranteed the survival of Slav culture through oral tradition. 
There are traces of even earlier cultures. The kolo, universal 
in Vugoslavia on festive occasions, was probably danced in worship 
of the sun long before the Slavs arrived in the Balkan Peninsula. 

(H. R. Wr) 


II. HISTORY 


For the history from the earliest times down to 1919 of the 
countries comprised within Yugoslavia and of the formation of the 
state itself, consult the following articles: SERBIA; CROATIA; 
Bosnta-HERCEGOVINA; MONTENEGRO; MACEDONIAN QUESTION; 
DatmatiA; ILLYRIA; and BALKAN PENINSULA. The present 
article deals with the united state, after 1919. 

1. The Parties, 1919-21.—The new South Slav, or Yugoslav, 
state, at first officially named the Kingdom of Serbs, Croats, and 
Slovenes, emerged from World War I weak and disunited. War 
casualties had been far higher in Serbia than in the other provinces, 
but economic hardships had affected all. Countries that not only 
had different histories, but possessed different currencies and dif- 
ferent legal and administrative systems, had to be fitted together. 
The spirit of social revolt was widespread among the peasants, 
ànd the myth of the Russian Revolution appealed to workers and 
Intellectuals. The non-Serbian nationalities were at best be- 
wildered, at worst hostile. The only forces that could be relied 
on to maintain public order were the Serbian army and police, 
and their actions in many cases increased both social and national 
discontent. But the forces of revolt were scattered and without 
leadership, By the end of 1919 the government had established 
relative stability, By this time, too, a number of political groups 
had emerged, falling into three main categories. 

First were the Serbian parties. The strongest were the Radicals, 
led by the veteran Nikola Pašić (g.v.). They still stood in prin- 
ciple for parliamentary democracy, with a certain emphasis on 
Peasant interests. In practice they reflected the interests of the 
tising middle class rather than those of the peasants, and they 
stressed above all the interests of state unity. The Radicals were 
Centralists and Serbian nationalists, opposed to all demands of 
the non-Serbs for autonomy or federalism. They were the party 
of bureaucracy and of “strong government.” The second party 
Were the Democrats, a combination of the Independent Radicals 
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of prewar Serbia led by Ljubomir Davidovié (g.v.) and of the 
Serbs of former Austro-Hungarian territories led by Svetozar 
Pribićević. The two sections were not always agreed; Davidović 
was essentially a liberal, while Pribićević at this time was nearer 
to Pa&ié in his conception of a strong united state. The third 
party, the Agrarians, was the smallest. Its formal program was 
similar to the other two, but its practical emphasis was on the 
social interests of the peasants. 

In the second category were the non-Serb national groups. Of 
these, far the most important was the Croatian Peasant Party, led 
by Stjepan Radié (g.v.). This turbulent and inconsistent man 
was at this time a champion of the peasant against the towns and 
the bureaucracy, a republican and an antimilitarist. He believed 
in unity of all South Slavs, even including in this notion the Bul- 
gars. He was thus not opposed to the formation of a Yugoslav 
state; he objected only to the existing state, because it was a 
monarchy and based on the Serbian Army. Among the Slovenes 
of the northwest, the most culturally advanced of all Slav subjects 
of the new state, the strongest group was the People’s Party led 
by Msgr. Anton Korošec. Though reserved toward the Belgrade 
politicians, the Slovenes welcomed the new state as a defense 
against Italy. The Muslim Slavs of Bosnia formed a group of 
their own. The German minority in Vojvodina and the Albanians 
in the southwest also had their organizations. 

The third category was the Communist Party. Formed in 1919 
by a majority at a congress of Socialist parties of all the territories 
united in the new state, the Communist Party was able to exploit 
social antagonisms, national discontents, and the tendency of the 
South Slavs—especially of the Serbs—to put their hopes in the 
Russians. During 1919 the Communists had strong support among 
the railway men and in the municipalities of Belgrade and Zagreb. 

At the election to the Constituent Assembly in November 1920, 
the Democrats won 92 seats, Radicals 91, Communists 58, Croatian 
Peasant Party 50, the rest 128. Radicals, Democrats, and Mus- 
lims supported a centralist constitution. The Croatian Peasant 
Party refused to take part in the Assembly. The centralist draft 
proposed by the government was carried in June 1921 by 223 votes, 
with 35 against and 161 abstentions. In the following July the 
Communist Party was banned, after a Communist had assassi- 
nated the minister of the interior, Milorad Drašković. Thereafter 
the Communists suffered from police repression and also lost 
the support of many who had earlier placed their hopes in them. 
In particular, the nationalist discontent in Macedonia, Monte- 
negro, and Croatia, which had been a factor in Communist suc- 
cesses in 1919-20, was henceforth exploited by specifically na- 
tionalist parties and groups. 

Alexander I (g.v.), who had been prince-regent of the Serbs, 
Croats, and Slovenes since Dec. 1, 1918, became king on Aug. 16, 
1921, at the death of his father, King Peter I (g..v) of Serbia. 

2. Parliamentary Politics, 1922-28.—The most important 
issue of Yugoslav internal politics during the period of parliamen- 
tary government, which lasted until the end of 1928, was the oppo- 
sition of the Croats to the centralist constitution. Radić was for 
a time in prison and then went abroad, first to Western Europe 
and then to the U.S.S.R. His party, which at the parliamentary 
election of 1923 increased its seats to 70, continued to abstain. 
Pašić and the Radicals stayed in power with the support of the 
German and Albanian minority groups. In 1924 Radié and his 
party returned to Parliament, thereby putting Pašić in a minority. 
For a few months in the second half of 1924 the Serbian Demo- 
crat leader Davidovié was premier, and there was some hope both 
of more liberal government and of an understanding with the 
Croats. But Davidovié made himself powerful enemies by seri- 
ously attempting to investigate corrupt practices of the preceding 
period. In November 1924 he was dismissed by King Alexander, 
and Pašić and Pribicevié—who had broken with Davidović and 
formed his own party—together continued the centralist policy. 
In July 1925 Radié suddenly announced his conversion to the 
monarchy and his admiration for Pašić. A PaSi¢-Radi¢ govern- 
ment was formed. Real agreement could not be made, however, 
and in April 1926 this unnatural alliance was dissolved. Soon 
after this Pašić died, but the Radical Party remained in power, 
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with the support of Democrats, Slovenes, and Muslims. In 1927 
there was another sensational change when the archcentralist 
Pribićević was reconciled with Radić, and their two parties formed 
a close alliance in opposition. 

Thus the two really important issues that underlay Yugoslav 
politics—the conflicts between Serbian centralism and Croatian 
federalism and between bureaucratic despotism and democratic 
government—were confused by the rivalries and maneuvers of 
the chief personalities. The rivalries were not necessarily petty 
or ignoble; Pašić was sincerely convinced that only centralism 
and strong methods could hold the state together; Radić, for all 
his sudden changes of tactics, was sincerely devoted to the in- 
terests of the Croatian peasants and commanded their devoted 
loyalty; Pribićević became convinced, by the experience of him- 
self and others, that centralism was the wrong policy and, having 
made his peace with Radié in 1927, never again swerved from a 
policy of federalism and of democratic liberties. But the forces 
were too evenly balanced, and the Democrats, who could have 
decided the issue if they had joined Radić and Pribićević, could 
not choose between their democratic principles and their Serbian 
nationalism. During 1927 and the first half of 1928 the deadlock 
continued. 

The crisis came on June 20, 1928, when, during a debate in the 
house, Puniša Račić, a Montenegrin member, shot two Croatian 
members dead and mortally wounded Radić himself. The Croa- 
tian Peasant Party and the Independent Democratic Party of 
Pribićević then left the Parliament, and the breach between 
Croatia and Serbia was complete. 

The only person who could hope to bridge the gulf was King 
Alexander himself. On Jan. 5, 1929, he consulted Radié’s suc- 
cessor Vladko Maček and Pribićević. They proposed a reorgani- 
zation of the state into seven federal units. This would not only 
have given the Croats the home rule that they demanded, but 
would also have separated from Serbia the lands of Vojvodina, 
Montenegro, Bosnia, and Macedonia, which most Serbs regarded 
as Serbian lands. Finding these proposals unacceptable and hav- 


ing no confidence in the majority of Serbian politicians, the king 
decided to take all responsibility into his own hands and on Jan. 6, 
1929, proclaimed a royal dictatorship. 

3. Foreign Affairs, 1919-29. —The most important of Yugo- 
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slavia's neighbours was Italy. The withdrawal from Balkan poli- 
tics of Germany and the U.S.S.R. encouraged Italy to take upon 
itself the role of chief power in southeastern Europe. The major 
obstacle in its path was Yugoslavia, successor on the eastern shore 
of the Adriatic to the vanished Austrian Empire. The Treaty of 
Rapallo (Nov. 12, 1920) fixed a frontier which left several hun. 
dred thousand Slovenes and Croats under Italian rule in Istria 
and in the district of Gorizia. The status of Fiume (Rijeka) was 
another cause of friction until it was settled by a further agree. 
ment in Rome in 1924. Italo-Yugoslav rivalry was also fierce 
in Albania (g.v.), which from 1927 was virtually an Italian satel- 
lite. 

Mussolini also gave some support to the extreme Bulgarian na- 
tionalists, who had designs on Macedonia and supported the Mace- 
donian terrorist organization on Yugoslav soil—the Internal Mace- 
donian Revolutionary organization (IMRO). (See Burcama) 
The overthrow of Aleksandr Stamboliski's Agrarian government 
in Bulgaria in June 1923 had strengthened the influence of the 
extremists. Likewise, Mussolini made himself the patron of Hun- 
garian revisionism, one of whose aims was the recovery of the 
province of Vojvodina, in which about one-third of the popula- 
tion was Hungarian. 

Yugoslavia formed with Czechoslovakia and Rumania, by trea- 
ties signed in 1920 and 1921, the alliance known as the Little 
Entente (q.v.), which was directed against Hungary. As Yugo- 
slavia had also a treaty of friendship with France, concluded in 
Paris on Nov. 11, 1927, it was generally regarded as a member 
of the French system. The Little Entente, however, merely united 
against one small and demilitarized state three larger and armed 
states: it offered no defense against any of the three great powers 
that represented real dangers to the contracting parties as Ger- 
many did to Czechoslovakia, Italy to Yugoslavia, and the USSR. 
to Rumania. 

4. King Alexander's Dictatorship, 1929-34.—Alexander 
changed the official name of the country from Kingdom of Serbs, 
Croats, and Slovenes to Yugoslavia. He was determined that 
Serbian, Croatian, or Slovene nationalism should give place to à 
wider loyalty, Yugoslav patriotism, He disliked both Serbian and 
Croatian nationalisms and wished to protect the interests of the 
people, which he believed that he understood better than the poli- 
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tidans, Unfortunately neither of these high aims was achieved: 
his regime perpetuated the hegemony of Serbia and increased all 
the abuses of bureaucracy and police repression. 

The administrative reorganization of October 1929, which cre- 
ated nine provinces (banovine), with boundaries designed to break 
up the historic regional divisions, operated to the disadvantage 
more of the non-Serbs than of the Serbs. The abolition of politi- 
cal parties of a religious or regional nature crippled all political 
parties, Serb and non-Serb alike. In his choice of political col- 
laborators, Alexander tried to enlist persons of all nationalities. 
In practice, however, he was unable to detach Croats of any im- 
portance from the Croatian Peasant Party, which now assembled 
under its banners almost the whole Croatian nation; but he was 
able to recruit individual Serbs of some standing. The result was 
that Serbian opposition to his regime, though widespread and 
bitter, was political—the opposition of democrats against dictator- 
ship—while Croatian opposition was national—the opposition of 
the Croatian nation against Belgrade. The Croatian Peasant Party 
lost much of its original character; it became less a peasant social 
movement than a nationalist movement in which middle-class law- 
yers and intellectuals played a larger part than peasants. 

The king’s first premier, Gen. Petar Živković, quickly resorted 
to traditional Balkan methods of military and police despotism. A 
Law for the Defense of the Realm, which imposed drastic penal- 
ties for terrorism, sedition, and the propagation of Communism, 
was so interpreted as to justify arrests and maltreatment of the 
government's critics. The Communist bogey became the favourite 
excuse for abuses of power. The dictatorship also dissolved 
elected local authorities and suspended the irremovability of 
judges. The new constitution introduced in September 1931 was 
accompanied by an electoral law which ensured a large govern- 
mental majority. 

Opposition to the regime was partly silenced, but was not de- 
stroyed. It was most effective, because most united, in Croatia. 
The misdeeds in Croatia of the gendarmerie—staffed by Serbs— 
created bitter hatred which was exploited by a group of extreme 
separatists led by the exiled Ante Pavelić, who received support 
from the Italian and Hungarian governments. The great majority 
of Croats, however, followed Maček and the Croatian Peasant 
Party, with which Pribiéevié’s Independent Democratic Party was 
still firmly allied. In November 1932 the leaders of the two 
parties met in Zagreb and published a resolution denouncing the 
hegemony of Old Serbia and demanding that the state be reor- 
ganized so as to ensure that no single nation of Yugoslavia should 
dominate the others. The principles of the resolution were later 
approved by representatives of the Serbs of Vojvodina, of the 
Slovenes, and of the Muslims of Bosnia. The government's reply 
was to intern the Slovene and Muslim leaders and to put Maček 
on trial under the Law for the Defense of the Realm. He was con- 
demned in April 1933 to five years’ imprisonment. 

In Serbia, too, the regime grew increasingly unpopular. The 
Serbian democratic leaders expressed their sympathy with the 
demands of the Croats for democratic liberties. They were di- 
Vided, however, on the question of Serbian hegemony. Some sup- 
Ported the Croatian proposal for a federal reorganization; others 
feared that this would cause the state to disintegrate. Even those 
Who accepted federation found it hard to agree with the Croats 
on the Status, in a federal state, of Vojvodina and Bosnia. No 

erbian political leader could envisage autonomy for Macedonia. 

roughout the years between World Wars I and II, Macedonia 
I subject to a special regime. The Macedonian dialect could 

be used in public and no Macedonian political party could 
es even before 1929. Under the surface, extremist trends, 
ma ommunist and Fascist—the latter supported from Bulgaria 

Ttaly—had a substantial following. 
Lo bk 9, 1934, on a state visit to France, Alexander, together 
ie e French foreign minister, Jean Louis Barthou, was as- 
id ARS at Marseilles by a Macedonian terrorist who had con- 

BA with Pavelié and with the Italian and Hungarian au- 
in The Regency, 1935-41.—On behalf of Alexander's young 

n King Peter, the country was ruled by three regents, the first 
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of whom was the former king's cousin Prince Paul. In May 1935 
a parliamentary election was held in conditions of greater free- 
dom. Maéek had been previously released from prison. His list 
of candidates was supported by most of the Serbian opposition. 
Though the government was able, by familiar methods, to win 
almost all seats in Serbia, Maéek’s list had an overwhelming vic- 
tory in Croatia. Impressed by this evidence, Prince Paul en- 
trusted the premiership to Milan Stojadinović, a Serbian banker 
with international connections, who was believed to favour con- 
ciliation with the Croats. In September 1935 Stojadinović formed 
a new party, the Yugoslav Radical Union, composed of a section 
of the Serbian Radicals, the Slovene People’s Party, and the Bos- 
nian Muslims. 

During the two years from the summer of 1935 to the summer 
of 1937 Maéek had sporadic contacts with Prince Paul, with 
Stojadinovié, and with the Serbian democratic parties. Maéek 
believed in the good will of Prince Paul, but distrusted Stojadi- 
novié. In the summer of 1937 a government proposal for a con- 
cordat with the Vatican, whose main sponsor was the Slovene 
leader Korošec, aroused a storm of opposition in Serbia. The 
Serbian Orthodox Church felt itself threatened and rallied around 
itself a heterogeneous company. There were Serbian nationalists 
who feared that through the Catholic Church the Croats would 
gain a commanding position in the country; there were Serbian 
democrats who aimed at agreement with the Croats but were glad 
of any opportunity to attack the government; even the Com- 
munists took a hand in the agitation. Since the 7th Congress of 
the Comintern (summer, 1935), the Yugoslav Communists had 
adopted the policy of a Popular Front, which in the Yugoslav con- 
text meant an alliance of all groups which were against the dic- 
tatorship and against Fascism, at home or abroad. This policy 
had the advantage of coinciding with the feelings of most Yugo- 
slavs. In these years the Communists, who since 1921 had ceased 
to count except in the negative sense of a bogey to be exploited 
by the police, recovered ground, not so much among the workers 
as among the intelligentsia and especially among the students of 
Belgrade University. 

The demonstration, by the anticoncordat agitation, of the gov- 
ernment’s unpopularity in Serbia warned Maček that if he made 
an agreement with Stojadinovié this might later be disowned by 
the Serbian people. He therefore came to terms with the Serbian 
democrats and formed with them in October 1937 a United Opposi- 
tion. This alliance reached the height of its popularity in August 
1938, when Maéek visited Belgrade and was welcomed by great 
crowds of Serbian townsmen and peasants. It now seemed that 

“only the ill will of the dictatorship stood in the way of a firm 
friendship between the Serbian and Croatian peoples. These hopes 
were defeated by international developments. 

Stojadinovié sought in foreign policy the friendship of Ger- 
many and hoped that German protection would be able to recon- 
cile Yugoslavia with its hostile neighbours on acceptable terms. 
The Yugoslav-Bulgarian and Yugoslav-Italian treaties of January 
and March 1937 seemed to justify his hopes. But the price for 
German support was not only the abandonment of Yugoslavia’s 
old friends, France and Czechoslovakia, but the imitation of 
Fascist policies in internal affairs. 

Stojadinovié fancied himself as the Führer of Yugoslavia, and 
believed himself master of the country. But the power really lay 
with Prince Paul. A parliamentary election in December 1938 
gave the governmental Yugoslav Radical Union 60% of the votes 
and the United Opposition 40%. In Croatia Maček was again 
triumphant. As the danger of war approached, Prince Paul felt 
it essential to solve the Croatian question and understood that 
Stojadinovié was an insuperable obstacle. In February 1939 he 
replaced him as premier with Dragiša Cvetković. The Italian 
invasion of Albania in April was a further warning. After some 
setbacks, an agreement with the Croats was achieved before war 
broke out. The Cvetković-Maček compromise of August 1939 set 
up a single Croatian banovina, which included most territories of 
Croatian population. The administration of this area was placed 
in the hands of Maček and his party, which was also represented 
in the central government. The agreement had an uncertain re- 
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ception in both Serbia and Croatia: the Serbian Democrats felt 
betrayed by Maček, who appeared to have made a deal with the 
dictatorship at the expense of the Serbian people; and on the 
Croatian side, though the majority accepted the arrangement, a 
powerful minority remained implacably opposed to Yugoslavia 
and hoped that the triumph of German arms and Fascist ideas 
would enable them to set up an independent Croatian state under 
their control, The Axis powers, distrusting Prince Paul as an 
anglophile, renewed their interest in the exiled Pavelić. 

6. World War IL.—The Italian invasion of Greece in October 
1940 brought war to Yugoslavia’s frontiers. Prince Paul, whose 
sympathies lay with Great Britain, wished to preserve neutrality 
but decided that he could not withstand Axis pressure. On March 
25, 1941, Cvetkovié and his foreign minister, Aleksandar Cincar- 
Markovié, signed Yugoslavia’s adhesion to the Anti-Comintern 
Pact of the three Axis powers, Germany, Italy, and Japan. Two 
days later the government was overthrown by a conspiracy led by 
officers of the Air Force. A new government was formed of rep- 
resentatives of the Serbian opposition parties, under Gen. DuSan 
Simovié, and King Peter was proclaimed of age to rule, thus 
bringing the regency to an end. The Croatian and Slovene min- 
isters of the old cabinet remained in the new, Though the sym- 
pathies of the new leaders were undoubtedly with Great Britain, 
they did not want war and tried to convince the Axis powers of 
their loyalty to the pact. But Hitler, who had already had one 
big disappointment in Yugoslavia when Stojadinovié was dismissed 
in February 1939, and who now saw the government that, after 
so much trouble, he had at last brought into line thrown out in 
its turn, was not prepared to take any more chances. On April 6 
the Germans invaded Yugoslavia from Hungary, Bulgaria, and 
Rumania. In a few days the Vugoslav Army, badly led and or- 
ganized and incompletely mobilized, was routed. Simovié and 
some of his colleagues, with King Peter, escaped via the Middle 
East to London. 

The victors carved up the country. Germany and Italy di- 
vided Slovenia between them. Italy took part of Dalmatia on its 
own behalf and the Kosovo district and western Macedonia on be- 
half of Albania and set up a protectorate over Montenegro. Bul- 
garia annexed most of Macedonia, Hungary annexed the western 
half of Vojvodina (Bačka) and some small districts on the Croa- 
tian border. Pavelié was presented by his patrons with the con- 
trol of an Independent State of Croatia; this included all Bosnia 
but not all Dalmatia and was nominally a kingdom, with Aimone, 
duke of Spoleto, second son of the duke of Aosta, as its absentee 
sovereign. The rump of Serbia was placed under German military 
occupation and was allowed from August 1941 to have a puppet 
government of its own under Gen. Milan Nedié. The eastern half 
of Vojvodina (Banat) had a separate German military administra- 
tion, in which members of the local German minority played 
the chief part. 

Armed resistance to the occupation began in Bosnia, and there 
the Croatian Fascists began a massacre of Serbs which, in the 
whole annals of World War II, was surpassed for savagery only by 
the mass extermination of Polish Jews. The Serbs took to the 
hills and forests to defend themselves. In Serbia itself a force 
led by the regular army colonel, Dragoljub (Draža) Mihajlović 
(q.v.), fought Germans in the early summer. After Hitler at- 
tacked the U.S.S.R., the Yugoslav Communists, who had already 
made military preparations, took the field in Serbia and Monte- 
negro. By September a large part of both these lands was lib- 
erated by these two forces, which at first helped each other but 
then came to blows. In November the Germans drove all re- 
sistance forces out of Serbia and massacred thousands of people 
in reprisal. 

Tn the following three years the Communist forces grew, while 
the forces of Mihajlovié lost ground. One reason was that Mihaj- 
lovié came to depend on the support of various Serbian armed 
units in Italian-occupied territory which fought under Italian com- 
mand against the Communist “Partisans,” and thus came to be 
widely regarded as a “collaborator” with the occupying powers. 
Another was that the Partisans attracted thousands to their ranks 
by their slogan of the unity of all Yugoslav nations against the 


ED — 


invaders and the traitors. This slogan provided the only alterna. 
tive to the fratricidal massacres, first of Serbs by Paveli¢’s Croa- 
tian Fascists and then of Croats and Muslims by Serbian national. 
ist četnici (Chetniks) owing allegiance to Mihajlović, In their 
liberated territory the Communists, led by Tito (9.v.), a Croat 
built not only an army but a crude civil administration, enlisting 
local persons of ability and initiative who had played no part in 
politics under the old regime and now had the opportunity to 
make careers. The administrative organizations were called peo- 
ple's committees. Though they enlisted persons of various politi- 
cal opinions or of none, they were firmly controlled at the top by 
the Communists. In November 1942 the Communists announced 
the creation of a provisional legislative body, the Antifascist Coun- 
cil of National Liberation of Yugoslavia (Antifašističko Vjeée 
Narodnog Oslobodjenja Jugoslavije, or AVNOJ), and,.a year 
later, of a provisional government. 

By the summer of 1944 most of the mountainous part of Yugo- 
slavia was in Partisan hands. In October, Partisan forces took 
part in the liberation of Belgrade by the Red Army. In the last 
months of the war Yugoslav troops, now on a regular footing, 
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played a part in the southern sector of the Soviet-German front. 
From the summer of 1943 the British Mediterranean Cn, 
had had liaison missions with the Partisans, and the British 9 
U.S. governments made efforts to reconcile Tito’s authores ym 
King Peter's Yugoslav government in exile. In January d 
the exiled government had appointed Mihajlovié as its war 
ister. ired 
Reconciliation between Tito and the exiles would have requ! 
the abandonment of Mihajlovié, with whom Tito was ee 1 
in a civil war no less bitter than his national war Sn 
invaders. The exiles refused to abandon Mihajlović unti tian + 
1944, when Ivan Šubašić, who had been governor of the ri 
banovina from 1939 to 1941, was appointed premier by the 
The entry of the Soviet Army into Serbia in October 1 owe 
the increasingly arrogant tone of Tito toward the Western p 
made it clear that there would be no reconciliation bu ity was 
render by the Western powers to Tito. Formal respecta? S of a 
given to the surrender by the formation in January E by the 
regency, to which King Peter transferred his powers litical 
return to Yugoslavia of Šubašić and some other €x Ew) 
leaders. (C ded the 
7. Communist Yugoslavia—When hostilities 057, y. 
Partisans extended their provisional wartime governmen 


thinery throughout the country and prepared to get legal recog- 
nition for what was in fact a Communist government. A pro- 
yisional government was nominated on March 8, 1945, consist- 
ing of 20 representatives of AVNOJ, 3 of the royalist government 
in exile, and 5 of prewar political parties. Tito was prime minis- 
ter and Šubašić minister of foreign affairs. A provisional parlia- 
ment met in August, comprising delegates from all parts of the 
country plus 68 representatives of prewar political parties and 13 
independents. A powerful election campaign was mounted to en- 
sure a large majority for Tito’s People’s Front, the general or- 
ganization behind which the Communist Party operated. All 
persons over 18 years of age and enlisted people regardless of 
age were given the vote. Those accused of collaboration were 
disenfranchised. No political opposition to the People’s Front was 
allowed. This caused the three royalist representatives, Milan 
Grol, Šubašić, and Juraj Šutej, to secede from the provisional 
government. Elections for a bicameral parliament, which was to 
comprise a Federal Council and a Council of Nationalities and was 
to have the powers of a Constituent Assembly, were held on Nov. 
11,1945. Voting was on a single list of People’s Front candidates 
with provision for opposition votes to be cast in separate voting 
boxes. The People’s Front gained 90.48% votes for the Federal 
Council, 88.68% for the Council of Nationalities. Foreign ob- 
servers were present at the election and stated that it had been 
fairly held. Though much pressure had been used to ensure a ma- 
jority for Tito there is no doubt that he and the Partisans had 
considerable genuine support in Yugoslavia at this time. 

The Constituent Assembly was a subservient instrument of the 
Yugoslav Communist Party. It abolished the monarchy (still 
popular in parts of Serbia) and proclaimed Yugoslavia a Federal 
People’s Republic composed of six autonomous republics: Serbia 
(including the autonomous province of Vojvodina and the autono- 
mous region of Kosovo-Metohija), Croatia, Slovenia, Bosnia- 
Hercegovina, Montenegro, and Macedonia. War damage was 
severe, and extreme centralization was introduced both as Com- 
munist policy and as a means to rapid reconstruction and re- 
habilitation—a process that was being aided by the United Na- 
tions Relief and Rehabilitation Administration. The republics 
were allowed to use their own language and personnel (much ap- 
preciated in Macedonia, which had autonomy for the first time 
in history), but in other respects were directed by the central 
Government. A new constitution, modeled on the Soviet con- 
stitution of 1936, was adopted on Jan. 31, 1946. Industry was 
nationalized and ownership of house property limited to occupants. 

nd reform was introduced, limiting private holdings to 45 ha. 
(111 ac.) and confiscating all but 10 ha. (25 ac.) of landholdings 
of churches, banks, and other corporations. Later land reforms 
(1953) reduced private holdings of arable land to 10-15 ha. (25-37 
c). A five-year plan for economic development was introduced. 
It aimed at rapid industrialization and was contrary to Soviet ad- 
vice, though Soviet credits were promised for it. 

1 Tito's government was at first hostile to the West. It feared 
Intervention in favour of a royalist counterrevolution and was 
gravely disturbed at the Allied Forces’ occupation of Trieste 
(q.0.) and its hinterland, which left Yugoslav troops in occupa- 
tion of only a part of the area claimed from Italy. Relations 
with the U.S.S.R. appeared to be very close, though later it was 
learned that there had been continual friction between Soviet and 

Ugoslav leaders throughout these years. Relations with neigh- 
ouring Communist states were good: discussions with Bulgaria 
took place in 1946 and 1947 about possibilities for federation, but 
Were eventually abandoned through lack of agreement and Soviet 
Opposition; and there were also especially close relations with 
\bania, to whom Yugoslavia gave economic aid and much political 
won. Aid was also given to Greek Communist insurgents in 

€ Greek Civil War of 1946-49. Relations with the Catholic 
pourch were very strained because of the Communists’ antire- 
t SEN policy and the Church's outspoken and active opposition 

ito’s government, but diplomatic relations with the Vatican 
Were not broken off until Dec. 17, 1952. 
i: elations with the Soviet Union had been deteriorating because 

Yugoslavia's persistently independent national foreign policy. 
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The quarrel came into the open in June 1948, when Yugoslavia 
was expelled from the Cominform, Stalin accusing Tito of many 
Communist heresies. All Communist states denounced Yugo- 
slavia and broke off relations, Albania being especially virulent. 
Stalin's attempt to unseat Tito failed, but great hardship was 
caused by the complete economic boycott. Yugoslavia turned to 
the West for economic aid, which was given to enable the country 
to remain free of Soviet domination. Over the ten years from 
1950 aid from the United States totaled $2,400,000,000 and from 
Great Britain $120,400,000. It enabled Yugoslavia to develop 
modern industries, reorganize foreign trade with the West, mod- 
ernize agriculture, and establish well-armed fighting forces. It 
brought many technical and cultural contacts with the Western 
world and, although given without political strings, it had a pro- 
found effect on all future developments in Yugoslavia. 

Modernization of the economy brought increased prosperity and 
greater stability to the regime. Successful in their defiance of 
the U.S.S.R., and freed from its tutelage, the Yugoslav leaders 
reconsidered the fundamental concepts which they had copied 
from the U.S.S.R. and on which their state had been based. They 
evolved new theories and practice of Communism, creating a 
unique system that came to be known as Titoism. The essence 
of the new position was that each Communist country must de- 
cide its own “road to Socialism” and exercise independent sover- 
eignty. Yugoslavia’s new road brought many popular changes. 
An early one was the abandonment of the cooperative farms which 
had been forced on the peasants to please the Soviet leaders at the 
outset of the Cominform crisis. Peasants who had joined co- 
operatives were allowed to return to private farming. The highly 
centralized police state of the postwar years was abandoned. Po- 
litical administration and economic management were decentral- 
ized, giving increased powers and responsibility first to the repub- 
lics, later to the communes into which republics were divided. 
Workers’ councils were introduced into industry (and later into 
all enterprises) to enable workers to share in management, includ- 
ing decisions on distribution of profits. 

These changes were incorporated into two constitutions. That 
of Jan. 13, 1953 (replacing the 1946 constitution), merged the 
two previously existing houses of parliament into one Federal 
Council and introduced a new second chamber, the Council of 
Producers. The aim was to weight representation in favour of 
potential Communist support. This second chamber was not a 
success, partly because much interest was attracted to the Work- 
ers’ Councils and the Councils of the Communes set up about the 
same time. 

The new constitution of April 7, 1963, abolished the Council 
of Producers and replaced it by four councils with limited com- 
petence (Economic Affairs, Education and Culture, Social Wel- 
fare and Health, Political Organization). Each was to work with 
the retained Federal Council on matters in its own field. Voting 
for all chambers was to be by indirect franchise. The position 
of the courts was drastically altered, giving greater freedom from 
administrative control and allowing a constitutional court power 
to determine the constitutionality of all legislation. One of the 
most far-reaching changes of the new constitution was that all 
offices (with the sole exception of Tito for his lifetime) were to 
be subject to a “rotation principle,” so that no one could hold 
office at any level of government for more than two consecutive 
terms. (See below Administration and Social Conditions.) 

The Yugoslav Communist Party had already been reorganized 
at its 7th Congress in 1958, in which it had changed its name to 
League of Communists, and Communists had been urged to aban- 
don the assumption of elite leadership and to confine themselves 
to a “leading role.” Even with changed tactics and rotation of 
personnel, Communists and their supporters kept control of state 
activities : political opposition was still forbidden and treated as 
anti-state activity. 

This attitude to political opposition was typified by the case 
of Milovan Djilas, wartime friend and lieutenant of Tito and a 
prewar Communist. Tried in 1955 for publishing political ideas 
hostile to the regime, he received a suspended sentence, which 
was enforced in 1956 because he had published political criticism 
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abroad. The sentence was increased in 1957, after publication in 
the United States of his book The New Class, highly critical of 
Yugoslav and all Communist governments. Released in 1961, 
Djilas was rearrested for continuing political publications abroad. 
In 1965 another writer, Mihajlo Mihajlov, was convicted for pub- 
lications critical of the U.S.S.R.; his prison sentence was suspended 
on appeal. 

Liberalization of political and economic life was accompanied 
by a new foreign policy, more friendly to the West, with whom 
trade exchanges had been opened up by economic aid. Following 
official Yugoslav visits to Turkey and Greece, a Balkan alliance 
between the three countries was signed on Aug. 9, 1954, giving 
Yugoslavia security on its southern borders. Though it led to 
increasing friendly relations, it did not mature as an alliance and 
became a dead letter once the Soviet threat to Yugoslavia had been 
removed. In 1954 an agreement was signed with Italy ending the 
Trieste problem: Zone A, with Trieste, was assigned to Italy; Zone 
B, with small favourable frontier rectifications in Istria, went to 
Yugoslavia. Thereafter friendly relations and expansion of trade 
developed between the two countries. 

In May 1955 the Soviet premier, N. A. Bulganin, and the first 
secretary of the Soviet Communist Party, N. S. Khrushchev, 
visited Belgrade to apologize for the Cominform break and to 
restore friendly relations. These developed slowly, as Yugoslavia 
was suspicious of Soviet intentions, and Tito therefore imposed 
certain conditions for resumed relations. Tito's terms included 
(1) recognition of Yugoslavia's right to enjoy sovereign indepen- 
dence and to develop its own form of Communism; (2) the dis- 
banding of the Cominform (effected in 1956); and (3) a demand 
for de-Stalinization to be speeded up in satellite countries, espe- 
cially in Hungary. 

In 1956 Tito paid two visits to the U.S.S.R., and Khrushchev 
and other Soviet officials visited Yugoslavia. Main discussions 
were on liberalization in Hungary, but the Hungarian Revolt of 
October abruptly ended this phase. Yugoslavia’s impotence when 
faced with Soviet power was shown by the escalation of the re- 
volt, by the brutality of the Soviet intervention, and by the Soviet 
disregard of Yugoslav diplomatic protection offered to the Hun- 
garian leader Imre Nagy. The dangers of counterrevolution shown 
by the revolt frightened the Yugoslav leaders, who disapproved 
of the first Soviet military intervention in Hungary (Oct. 24), 
but accepted as inevitable the second (Nov. 4). Recriminations 
about blame between Yugoslavia and the U.S.S.R. were mutual, 
and cooler relations ensued. Moscow postponed an economic 
credit offered earlier. Yugoslavia’s recognition of the German 
Democratic Republic (September 1957) resulted in rupture of 
diplomatic relations with the Federal Republic of Germany and 
did not improve relations with the U.S.S.R. The situation was 
exacerbated by definitions of Titoist Communism offered at 
Ljubljana to the Yugoslav Communist Party's 7th Congress (April 
1958) and by Yugoslavia's refusal to sign the joint declarations 
with other Communist parties at meetings organized by Soviet 
leaders in 1957 and 1959. Yugoslavia remained the Communist 
heretic, refusing to join the Council for Mutual Economic As- 
sistance (Comecon) and the Warsaw Treaty Organization (qq.v.). 
Tito's desire to maintain cautious friendship with the Western 
powers, shown by many official contacts and agreements and by 
his visits to Great Britain in 1953 and to the United States in 
1960 and 1963, remained constant. 

An important change in Yugoslav-Soviet relations came when 
Sino-Soviet relations deteriorated further in 1960 after the Soviet 
refusal to aid China to nuclear power. The U.S.S.R. needed 
Yugoslav support and was prepared to make concessions to ob- 
tain it. These included increased trade, credits, and the recog- 
nition of Yugoslavia's independence within the Communist bloc. 
Yugoslavia's friendship with the satellite Communist countries 
increased, and Yugoslav influence helped their development toward 
greater independence from Moscow. Fiercely attacked by China 
since the Ljubljana Congress, Yugoslavia still refused to become 
totally committed to support the U.S.S.R. against China. Yugo- 
ins continued to advocate China's inclusion in the United Na- 
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The Yugoslav leaders had evolved a policy of non-alignment 
7 5 PCM : 
in world affairs. Tito's aim was to develop friendly relation; 
with other small, weak, or non-committed powers so that together 
they might have more influence in a world increasingly dominated 
by the two great protagonists of the cold war, the U.S, and the 
U.S.S.R. He promoted this cause by more than 30 visits (between 
1958 and 1965) to countries of Asia, Africa, and South America, 
He had greatest success in winning support in Nasser's Egypt, in 
India (until the death of Jawaharlal Nehru), and among the 
newly emergent nations of Africa. Two conferences of non- 
aligned nations were promoted by Yugoslavia: that of Belgrade 
(September 1961), attended by delegates of 23 nations, and that 
of Cairo (October 1964), attended by 47 delegates and 11 ob- 
servers. Practical results were few, and an attempt of mediation 
for peace in the Vietnam War met with no response. As a policy 
for promoting influence in international affairs the movement did 
not at first succeed, though it won friends for Yugoslavia and 
mitigated the isolation of its position outside both the Soviet bloc 
and the Western alliance. 

The constitution of 1963 had represented a triumph for “lib- 
erals” against the more orthodox conservatives in the League of 
Communists, and liberal policies continued in political and eco- 
nomic life. A state-supervised and controlled market economy 
was introduced, and relations developed with Western organiza- 
tions such as the General Agreement on Tariffs and Trade and 
the European Economic Community, On the other hand a co- 
operative agreement with Comecon was signed in Moscow on 
Sept. 17, 1964. Yugoslavia’s economy was suffering a series of 
inflationary crises which elicited important controlling measures. 
Profitability became the criterion for all enterprises, and prices 
were decontrolled. The consequent rise in prices and in unem- 
ployment was further increased by a sharp currency devaluation, 
with the issue of new currency on Jan. 1, 1966. 

In the 20 years from 1945 to 1965 the Yugoslav Communist 
regime had moved a long way toward liberalizing and in some 
ways democratizing the political system. ‘The limited form of 
democracy was not of Western pattern, and the League of Com- 
munists still held a powerful and privileged position. But through 
local government, Workers’ Councils, and the participation of a 
high proportion of people in some form of executive government 
the Yugoslavs enjoyed more freedom and a greater share in gov- 


ernment than existed in any other Communist country. 
(P. Av.) 


IV. POPULATION 


The total population according to the census of March 31, 1961, 
was 18,549,291, compared with 16,991,449 at the 1953 census and 
15,841,566 in 1948. The birth rate decreased from 25.9 per BN 
in 1939 to 20.8 per 1,000 in 1964, while the death rate decrease! 
even more, from 14.9 in 1939 to 9.4 in 1964. Thus the population 
growth for the first 20 years after 1945 was higher than before 
World War II. Nevertheless, it declined in the period 1953-61, 
as compared with the period 1948-53. Although the death rate 
decreased, the birth rate between 1953 and 1961 was not so high as 
in the period immediately after World War II. The average an- 
nual natural population increase of Yugoslavia is still one 9 E 
highest in Europe: 11.4 per 1,000 in the early 1960s. b 

According to the 1961 census the chief population groups if 
nationality were as follows: Serbs 7,806,213 (42.1%)3 Grae 
4,293,860 (23.1%); Slovenes 1,589,192 (8.6%); Macedo" 
1,045,530; Muslim 972,954; Albanian 914,760; Montenegrin 51 
833; Hungarian 504,368; unspecified Yugoslavian 317,125; 


Yugoslavia: Area and Population 


s Area Population 

Federal Republic (sa.mi.) (1981 census) 

Bosnia and Hercegovina. 19,741 3,277,948 

Crna Gora (Montenegro) 5,333 A 

CRAB IIIS] 21,820 4,159,696 

Macedonia) 2; 0: 91928 1,406,003 

Slovenia. ; 2 01 7,819 1,591,528 
Serbia (incl. Vojvodina, Kosovo- 

Metohija) °°" 34,116 7,642,227 

Total. 98,766 18,549,291 
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others 591,456. The main religious groups (1953 census) were: 
Greek Orthodox 41.205; Roman Catholic 31.7%; Muslim 12.3%; 
Protestant 0.9%; no religion 12.6%. 

Belgrade, the capital, had a population of 585,243 in 1961, com- 
pared with 443,991 in 1953. The populations of the other chief 
towns were as follows: Zagreb 430,802 (350,829 in 1953); 
Sarajevo 198,914 (112,126) ; Skopje 171,893 (119,134) ; Ljubljana 
157,412 (111,216); Novi Sad 110,877 (83,180); and Rijeka 100,- 
989 (76,328). (V. De.) 


V. ADMINISTRATION AND SOCIAL CONDITIONS 


1. Constitution and Government.—The constitution prom- 
ulgated on April 7, 1963, changed the name of the country to the 
Socialist Federal Republic of Yugoslavia (Socijalistička Federa- 
tivna Republika Jugoslavija). The Federal Assembly (Savezna 
Skupština) is the organ of supreme power of the federation. It 
is composed of two chambers: the Federal Council (Savezno 
Veće) and the Council of Nationalities (Veće Naroda). The Fed- 
eral Council is composed of 120 deputies elected directly by all 
Yugoslav voters, and of four separate chambers, namely: the Eco- 
nomic Council, the Council for Educational and Cultural Affairs, 
the Council for Social Welfare and Health, and the Council for 
Political Organization. Each of the four councils is composed of 
120 deputies elected by persons employed in the corresponding 
sphere of activity. Every Yugoslav citizen of 18 years is eligible 
to vote. The Council of Nationalities is composed of 70 members, 
namely 10 delegated from each of the six republican assemblies, 
and 5 from each of the assemblies of the two autonomous re- 
gions. Members of the federal and republican assemblies are 
elected for four years, with half of them changing every two years. 
The candidates are publicly nominated by the Socialist Alliance 
of Working People of Yugoslavia and adopted by local meetings 
of electors. A member of the Federal Council cannot be at the 
same time a civil servant. The first Federal Assembly according 
to the 1963 constitution was elected on April 18, 1965. 

The president of the federal republic is elected by the Federal 
Assembly for four years and can be reelected for a further con- 
secutive term. (This did not apply to Tito, who was president 
for life.) The vice-president is also elected by the Federal As- 
sembly for four years; he cannot be reelected for a further con- 
secutive term. The president is also commander in chief of the 
armed forces. His deputy is elected by the Federal Assembly. 

The replacement of the state-controlled administration of in- 
dustrial enterprises by workers’ management took place in 1950, 
and this was one of the greatest changes in Yugoslavia's postwar 
development. Since then many adjustments had been introduced 
into this system. According to the 1963 constitution the elected 
Workers’ Councils (Radnički Saveti) are chief policy makers 
within each enterprise. They organize production, determine plans 
ànd programs of development, and decide on commerce in products 
and services, The enterprise’s total income is distributed as fol- 
lows: first, the Workers’ Councils pay to the federation interest 
for the resources used as well as the important turnover tax; 
Second, the residue is considered as gross income on which a 
further 15% is paid to the federal budget; third, the remaining 
het income is allocated to four funds: (1) business fund for ex- 
Panding and improving production; (2) general consumption fund 
for housing, recreation, and workers’ training; (3) reserve fund 
for emergency purposes; (4) personal earnings fund (averaging 
about 77% of the net income). 

The 1963 constitution guarantees to every peasant a maxi- 
mum of 10 ha. (24.7 ac.) of arable land as his property. Every 
Citizen is entitled to a house for his and his family’s use. In 
the armed forces only the Serbo-Croat language is used. The 
religious communities are entitled to possess special schools to 
train priests. ; 

_2. Justice.—The administration of justice is exercised by three 
Kinds of courts: courts of general jurisdiction, headed by the 
"preme Court of Yugoslavia; commercial courts which deal with 
Commercial disputes and other matters affecting the economy; and 
military courts which judge cases concerning members of the 
armed forces. The new constitution of 1963 established seven 
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constitutional courts (one federal and six republican) whose func- 
tion is to decide whether laws and regulations are in accordance 
with the constitution. 

3. Social Welfare and Health.—Vugoslavia has an old-age 
pension scheme and a disablement pension scheme. The health 
insurance system is open to all employed persons, although peas- 
ants who own their land are not covered by it. Family allowances 
are paid for children up to the age of 15, or if the child remains 
at school, until the end of its period of education. Allowances 
from various types of welfare services represent about 30% of the 
overall income of an employed person. In the early 1960s about 
97% of the total population were covered by social insurance or 
health insurance. In the early 1960s there were more than 250 
hospitals with about 91,000 beds; there were also more than 15,000 
doctors. 

4. Education.—Education is compulsory for all children be- 
tween the ages of 7 and 15. Secondary schools cater for pupils 
between the ages of 15 and 18. Elementary, secondary, and uni- 
versity education are all free. In the early 1960s there were 
about 4,800,000 persons (or 3445 of the total population) without 
any school education. About 8095 of the total population were 
literate (90% of the male and 71% of the female population). 
In the same period there were about 14,400 primary schools with 
3,000,000 pupils and 96,500 teachers. There were also more than 
1,670 vocational schools and general secondary schools of all 
kinds with 500,000 pupils and 26,000 teachers. Institutes of 
higher education numbered about 260 and students 161,000 (a 
tenfold increase since 1939). 

5. Defense.—The Yugoslav Army was formed from the Parti- 
san detachments that grew up in the struggle against the German, 
Italian, Hungarian, and Bulgarian armies which occupied Yugo- 
slavia during World War II. In the 1960s the Yugoslav Army had 
a standing force of 20 infantry divisions, 3 armoured divisions, 
and about 40 independent brigades, including an airborne and a 
marine infantry brigade with a total effective strength of 200,000 
men. The airforce had about 650 aircraft (mainly U.S. and So- 
viet) with a strength of 20,000 men. The navy had 3 destroyers, 
3 frigates, 2 submarines, and 188 smaller craft, with a strength of 
27,000 men. The total armed forces, with 19,000 frontier guards, 
comprised 266,000 men. About 90% of the officer corps and 70% 
of other ranks were members of the League of the Communists 
of Yugoslavia. 

During the war the Yugoslav Army armed itself from captured 
enemy equipment. From 1943 it obtained a certain amount of 
armaments and ammunition from the British and U.S. armed 
forces. In 1945 the Soviet Army made a considerable contribu- 
tion to the equipment of the Yugoslav Army. After 1948, the 
United States and the United Kingdom also contributed; from 
1949 till 1958 the United States had given Yugoslavia $1,000,000,- 
000 worth of military material including artillery, tanks, aircraft, 
and engineering equipment. After 1958 Yugoslavia received no 
military aid either from the West or East. In 1953 the function 
of the political commissar was eliminated and the principle of 
one-man command was established. A special assistant to the 
commander of a unit was given the duty of the moral and political 
education of the troops. (D. B.) 


VI. THE ECONOMY 


Yugoslavia has a great variety of natural resources. That they 
have so long remained largely unexploited is attributable to the 
troubled history of the Balkan Peninsula. For several hundred 
years the frontier between the empires of Austria, Hungary, and 
Turkey lay athwart its territory. National strife in the 19th cen- 
tury and the depredations of war in the 20th were severe im- 
pediments. Government programs were outlined in various five- 
year plans. Planning policy was based on: (1) the ultimate 
nationalization of all the economic resources of the country; (2) 
the prior development of industry based on electrical power de- 
rived both from hydro and thermal stations; (3) the modernization 
of agriculture involving ultimately the transformation of the 
agrarian society; (4) the fullest realization of regional potential 
by regional planning which involved some dispersal of industry 
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in backward areas and the creation of an integrated transport sys- 
tem, 

1. Agriculture—Yugoslavia is traditionally agrarian, In 
1921, 80% of the working population was engaged in agriculture 
and even as late as the 1960s, although the figure had fallen to 
50%, it was still relatively high. Differences of soil and climate 
allow a great variety of agricultural production. Maize (corn), 
wheat, and sugar beet are the most important crops in the north- 
ern plains, as are rye, oats, and barley in the hills. Dalmatia 
specializes in olives, figs, and vines, and Hercegovina and parts 
of Macedonia in tobacco cultivation. Northern Bosnia and north- 
western Serbia have numerous orchards of plum trees. Among 
other crops for which natural conditions are suitable in different 
parts of the country are hemp, flax, cotton, rice, hops, sesame, 
and linseed. Yugoslavia had a strong tradition of pastoral farm- 
ing based on transhumance in the uplands, and of pig farming, 
originally based on oakwood pannage in the Serbian forests. After 
World War II, however, food production constantly lagged be- 
hind the needs of the rapidly growing population. The reasons 
for this were: (1) The resistance to central planning on the part 
of the peasants, long accustomed to the idea of producing just 
enough food for family needs and unused either to modern farm 
management or to modern marketing practices, (2) The serious 
wartime losses of stock and equipment. (3) The general insta- 
bility arising from political changes and population movement dur- 
ing and after the war (the movement of skilled German farmers 
away from the Vojvodina, for example, had an adverse effect on 
its economy). (4) The unusual incidence of droughts after the 
war. (5) The limitations of the physical environment: extensive 
tracts of arable land are limited to the plains of the Sava, Drava, 
and Danube, a third of the country is forested, about a quarter 
is in pasture and meadow, and only about a third in arable culti- 
vation; of this third a high proportion is yearly left fallow; on an 
average there are less than 12 ac. (5 ha.) for each family de- 
pendent on agriculture; hence the very severe rural under-employ- 
ment and unemployment. 

After more than 20 years, intensive, often misdirected, effort 
had failed to remedy the plight of agriculture. The land require- 
ments of 1945, by which the large estates were broken up and re- 
distributed, resulted only in lower productivity. There was too 
little good land to go around and 60% of the holdings proved to 
be well below a legal minimum of 25 to 37 ac. (10 to 15 ha.). 
The attempt at collectivization of holdings combined with com- 
pulsory deliveries of grain which followed between 1949 and 1953 
was resented by the peasants and aggravated an already difficult 
situation. Collectivization was abandoned in 1953 and after that 
there was an attempt to revive production on the basis of private 
ownership side by side with a system of peasant worker coopera- 
tives designed to overcome some of the disadvantages of small- 
holdings. Farming practice was improved by seed selection and 
use of imported seed, by mechanization, and, most significant, by 
the use of fertilizers which allowed rotation to replace the wasteful 
system of fallowing the land. Emphasis on stock breeding and 
improvement of native stock by imported breeds was strongly 
advocated. Finally, organized marketing by the peasants was ac- 
tively encouraged as a necessary part of the agricultural program. 
Some small proportion of land was also reclaimed from marsh, 
and research on better utilization of the Kras lands was initiated. 
Progress, however, was slow because of the need for capital in- 
vestment. In 1947 the proportion of the gross capital investment 
in agriculture amounted to little more than 4%, but by the early 
1960s it had increased to nearly 20% compared with about 45% in 
industry and mining. In spite of physical limitations Yugoslavia 
was capable of far greater agricultural productivity, both abso- 
lutely and on a per capita basis, and greater capital investment 
should provide the remedy. In the long run agricultural im- 
provements are dependent on industrialization and better transport 
facilities. 

Forestry and Fishing —Forestry is important in certain of the 
upland regions of Yugoslavia but exploitation on a large scale is 
often very difficult. For this reason the forestry industry is highly 
concentrated in Gorski Kotar, Slavonia, West and Central Bosnia, 
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and Slovenia. In these areas there are associated industries such 
as furniture, paper and pulp mills, and sawmills. Fishing is locally 
important along the Adriatic coast and in the Danube. 

2. Minerals.—Yugoslavia is well endowed with minerals but 
the deposits are widely distributed in upland areas. Coal, prin- 
cipally lignite and brown coal, occurs in the Tertiary deposits, the 
largest fields being in Kosmet Bosnia (the Tuzla Basin, Banović 
Kakanj, and Breza), and in Serbia (Aleksinac, Despotovac, Rud. 
nik, and the Kolubara Basin). In the early 1960s coal produc- 
tion averaged about 25,000,000 tons annually. Iron ore is abun- 
dant in central Bosnia (Vareš and Ljubija) and the lead mines 
at Trepča in Kosovo-Metohija are the richest in Europe. Copper 
has long been mined at Bor and Majdanpek in eastern Serbia and 
mercury at Idrija in Slovenia, Other valuable minerals include 
antimony, manganese, asbestos, calcareous marl, and bauxite, Oil 
is found and exploited in the vicinity of Zagreb with good prospects 
for its development elsewhere in the Pannonian Plain, 

3. Industry.—Between 1939 and the mid-1960s industrial pro- 
duction in Yugoslavia had increased fivefold. Emphasis was 
placed on heavy industry to provide the basis for future expansion 
of secondary and tertiary industries. Availability of power and 
the provision of coke and coal from lignite by a new process has 
made possible a fuller exploitation of mineral resources, The 
Slovenian iron and steel plants at Jesenice, Ravne, and Store, 
already well established before World War II, were modernized 
and new plants were established at Sisak, Nikšić, and elsewhere, 
In Bosnia at Zenica, there are open-hearth and Bessemer con- 
verters with an annual productive capacity of nearly 750,000 
tons. From these plants Yugoslavia was producing more than 
1,500,000 tons of crude steel a year in the mid-1960s. Other de- 
velopments of note include the establishment of a chemical in- 
dustry with the production of nitrates and superphosphates, the 
beginning of aluminum production with plants near Sibenik and 
at Ptuj, the establishment of smelters in most of the ore fields, 
and an enlarged shipbuilding industry. The traditional industries 
such as food processing, light engineering, leather, wood, and to- 
bacco were all enlarged and improved. Both Belgrade and Zagreb 
have become major centres of light industry, such as machine tools, 
electrical apparatus, and tractors. 

Yugoslavia's electrical energy potential, both hydro and thermal, 
is considerable. In the early 1960s, 36 hydroelectric plants and 
29 thermal plants were in operation producing annually about 
14,000,000,000 kw-hr. The thermal plants are based on the wide- 
spread Tertiary coal deposits and they can be usefully located 
near mines or railways. Of the hydro energy potential only about 
6% was being utilized, The Drina River, in particular, has enor- 
mous potential and the Danube, the Drava, the Neretva, and the 
Vardar all have large waterpower resources. The energy char- 
acteristics are complementary inasmuch as the Danube has à 
constant flow, the Drava, Sava, and the Alpine rivers have maxi- 
mum water levels in winter, and the Dinaric rivers have the Sue 
condition in summer. The largest scheme in progress 1n the mi 
1960s was on the Trebisnica River in Hercegovina. ste 

4. Foreign Trade.—Before World War II the character 
pattern of Yugoslav trade was that of primary exports (agro 
tural produce, timber, and ores, etc.) to, and the import of mal 
factured goods from, other European countries. The P 
countries concerned in this trade were Germany, Austrie e 
Italy. After the war the political reorientation of Yu n 
toward Eastern Europe and the U.S.S.R. resulted in a consi is 
ble redirection of trade to those countries. From 1949 BE 
after the political break with the U.S.S.R., Western Europe f 
began taking a larger proportion of the Yugoslav trade, tog 
with the United States. About 30% of Yugoslavia's impo made 
ing this period consisted of grain, the purchase of which Wa : 
possible by dollar aid from the United States, and about ab 
Yugoslavia's exports were to the United States, principally m ible 
metal ores, and tobacco. After 1953 another trend was gir ge 
with the greater participation of Yugoslavia in world trà 


ant 
erally and a renewal of trade contacts with Eastern Pus nal 
the U.S.S.R. This new development was largely due i country 


changes in the economic structure of Yugoslavia. 
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now required imports of raw materials, for example, cotton and 
wool, as well as some manufactured goods. Its exports, with the 
exception of timber, no longer consisted of primary products but 
rather manufactured goods or processed materials. The total 
volume of trade continued to increase, particularly after about 
1955. In the early 1960s the annual average value of exports was 
just over $730,000,000, and of imports $1,000,000,000. 

5, Finance and Banking.—In Yugoslavia the state budget 
* controls national finances in accordance with the economic plan. 
The main sources of revenue are the turnover tax on production 
and on goods retailed, a universal payroll tax, customs duties, 
anda rather modest tax on personal incomes. These three sources 
provided about 85% of the total revenue. Funds are used for 
state expenditure on defense, education, etc., but additionally the 
national economy is also fundamentally dependent on allocation of 
funds from this source, The banking system is part of the plan- 
ning machinery. Thus the state bank pays out budgetary grants 
and keeps a check on their use, and in this way functions as pay- 
master and controller on the expenditure of public funds. The 
Investment Bank disburses funds which have been allocated by 
the plan to fixed investment. The Savings Bank is concerned with 
individual savings and provides some credits for consumer pur- 
chases. The state banks have some freedom to arrange short-term 
credits as a result of decentralization measures. 

After World War II Yugoslav currency was reorganized by a 
limited conversion of the notes in existence to the new dinar. 
The official rate was fixed at 50 dinars to the U.S. dollar and in 
1952 this was raised to 300, The official rate, however, referred 
only to some government transactions and a number of other rates 
were also in operation. In December 1960, with the aid of a 
loan from the International Monetary Fund, an exchange rate 
of 750 dinars to the U.S. dollar was introduced to apply uniformly 
toall foreign trade transactions. This was later extended to in- 
dude tourist and diplomatic exchange rates. In September 1965 
the exchange rate was devalued to 1,250 dinars to the U.S. dollar 
and 3,500 dinars to the pound sterling. On Jan. 1, 1966, a mone- 
id reform was introduced: a new dinar was equal to 100 old 

nars. d 

As a result of the general economic situation foreign currency 
has always been short, but Yugoslavia managed to maintain a 
balance of payments by means of large dollar loans from the 
United States and smaller loans from Britain and also from in- 
ternational agencies,» The tourist trade, which in the early 1960s 
attracted more than 2,000,000 visitors to Yugoslavia, was an im- 
portant source of foreign currency. 

The investment structure of Yugoslavia, which is crucial to 
the success of all planning enterprises, showed some interesting 
changes after the mid-1950s. Direct investment in heavy in- 
dustry, which formerly accounted for a large proportion of the 
national total, declined relatively and absolutely. A corresponding 

rger share was allocated to agriculture, light industry, consumer 
goods, and social services, particularly housing. The purpose of 
this change was to ensure greater productivity in the long run by 
indirect investment in the workers as opposed to plant. 

_ 6 Transport and Communications.—The lack of a modern 
Integrated system of communications in Yugoslavia was the great- 
est obstacle to its political and economic development. The chief 
deficiency arose from the disjointed character of the rail and road 
Toutes inherited from Austria, Hungary, and Turkey. Fortunately, 
the Simplon Orient Express rail route provided a useful’ link be- 
tween Ljubljana, Zagreb, Belgrade, and Skopje, but apart from 
Some narrow-gauge railways of limited value the uplands were 
Isolated and contacts between the Danubian Plain and the Adriatic 
Were difficult. The situation necessitated a heavy investment in 
Communications. The program can be summarized as follows: 
q The Modernization and Expansion of the Railway Network.— 
his was being effected by standardization of narrow-gauge lines 
(Samac to Sarajevo, Sabac-Zvornik, Skopje-Gostivar completed), 
x the development of new trans-Balkan routes (Bihac-Klin, 
vacsumlija-Pristina, Nik&ié-Titograd completed), by the de- 
Suen of a new route in the hill country south of the Sava 
anja Luka~Doboj completed), and by the provision of mineral 
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lines linking mining areas to main routes (Bréko-Banoviéi, Man- 
kovac-Despotovac, Lepoglava-Ra&ka completed). Electrification 
of main lines had also begun. 

A Program of Road Construction.—The motorway from Jese- 
nice via Zagreb and Belgrade to the Greek border was completed. 
New roads included Zagreb to Rijeka, Zagreb to Varaždin, Bel- 
grade to Zrenjanin, and a coastal route from Trieste southward 
via Rijeka and Dubrovnik to Montenegro. =e 

Improvement of Waterways.—The waterways were limited to 
bulk loads on the Danube between Sisak and Belgrade and on the 
Tisza Canal; but political differences inhibit full exploitation of 
the Danubian waterway. . 

Improvement of Port Facilities.—Rijeka was the chief port 
but serves only northern Yugoslavia. Efforts were therefore be- 
ing made to develop Split as a general-purpose port, Sibenik for 
the handling of coal, and Ploče and Bar as ports serving Bosnia 
and Montenegro respectively. In the early 1960s Yugoslav ports 
handled about 23,000,000 tons of shipping annually, half of which 
was carried in Yugoslav ships. 

Air Routes.—Air routes between the major cities for both pas- 
sengers and freight were developed, with Zagreb and Belgrade as 
major centres. 

See also references under "Yugoslavia" in the Index. 

(H. R. Wr.) 

BisLr0cRAPHY.—Geography: Y. Chataigneau and J. Soin, “Pays 
Balkaniques" in vol. vii, part 2 of Géographie Universelle, ed. by P. 
Vidal de la Blache and L. Gallois (1934); Phyllis Auty, Yugoslavia 
(1965). 

History to 1939: R. W. Seton-Watson, The Southern Slav Ques- 
tion (1911); A. Mousset, Le Royaume serbe-croate-slovéne (1925); 
G. in der Maur, Die Jugoslawen einst und jetzt, 3 vol. (1935-38); S. 
Graham, Alexander of Yugoslavia (1939); Carlo Sforza, Fifty Vears 
of War and Diplomacy in the Balkans (1940) ; S. Pribicevié, Living 
Space: the Story of South-Eastern Europe (1940) ; R. J. Kerner (ed.), 
Yugoslavia (1949). 

World War 11 and after: C. Fotitch, The War We Lost (1948) ; Fitz- 
roy Maclean, Eastern Approaches (1949) and Disputed Barricade 
(1957) ; S. Clissold, Whirlwind (1949) ; Royal Institute of International 
Affairs, The Soviet-Yugoslav Dispute (1949); H. F. Armstrong, Tito 
and Goliath (1951) ; J. Korbel, Tito’s Communism (1951) ; K. Zilliacus, 
Tito of Yugoslavia (1952); V. Dedijer, Tito Speaks (1953) and The 
Beloved Land (1961); Jožo Tomašević, Peasants, Politics, and Eco- 
nomic Change in Yugoslavia (1955) ; A. F, Bonifačić and C. S. Mihano- 
vié, eds., The Croatian Nation in Its Struggle for Freedom and Inde- 
pendence (1955); Milovan Djilas, The New Class (1957); J. B. Tito, 
Selected Speeches and Articles 1941-1961 (1964). 

Territorial problems: A. E. Moodie, Jtalo-Yugoslav Boundary 
(1945) ; Elisabeth Barker, Macedonia: Its Place in Balkan Power Poli- 
tics (1950); H. R. Wilkinson, Maps and Politics: a Review of the 
Ethnographic Cartography of Macedonia (1951) ; I. J. Lederer, Fugo- 
slavia at the Paris Peace Conference (1963). 

Secretariat for Information, The Constitution of the Socialist Fed- 
eral Spine of Yugoslavia (1963) ; Statistical Yearbook of Yugoslavia 
(annual). 

YUGOSLAV LITERATURE. Just as the history of the 
various peoples of Yugoslavia has differed over the past thousand 
years, so have the literatures of the Serbs, Croats, Slovenes, and 
Macedonians developed independently. From an early date, the 
Croats and Slovenes formed part of the Central European cultural 
heritage, whereas the Serbs and Macedonians were part of the 
eastern Byzantine culture and later of the Turkish sultanate. 
Since 1918, when they became united, the Vugoslavs have had 
three literary languages—Serbo-Croat, Slovene, and Macedonian— 
and two alphabets, Latin and Cyrillic. The Serbs and Croats speak 
a common language but employ the Cyrillic and Latin alphabets 
respectively. The Slovenes, with a language close to Serbo-Croat, 
use Latin characters, and the Macedonians Cyrillic. (See SLavic 
LANGUAGES.) The peoples of Yugoslavia continue to develop their 
national and cultural individualism within the framework of a 
common federal state. (Az. G.) 

Serbian Literature.—The origins of Serbian literature go back 
to the Old Slavonic language, as used in the ecclesiastical books 
translated from the Greek by the Slav apostles Saint Cyril and his 
brother Saint Methodius in the second half of the 9th century (see 
CYRIL AND METHODIUS, Saints). In its first period of develop- 
ment, Serbian literature formed part of the South Slav literature. 
From the 12th century on, this literature acquired its own na- 
tional characteristics in such a work, for instance, as the illumi- 
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nated Miroslav Gospel. Medieval Serbian literature successfully 
developed from the end of the 12th century until the middle of the 
15th. Major works of original Serbian character have survived. 
Biblical stories, biographies of saints and rulers, and tales such as 
Barlaam and Josaphat (g.v.) appeared in this period. Under the 
Turkish occupation (1459-1866) literature declined, and few ma- 
jor works were produced. 

The most important representative of the Enlightenment is 
Dositej Obradovié (1739-1811). Many characteristics of Euro- 
pean Romanticism can be detected in the literature from 1820 to 
1870, especially the cult of folklore and national self-assertion. 
The central figure of this movement was Vuk Stefanović Karadžić 
(q.v.), the reformer of the literary language and collector of folk 
poetry who contributed much to the national movement in litera- 
ture. Petar Petrović Njegoš (1813-51), a Montenegrin ruler 
and bishop, was a poet whose gifts are best seen in his dramatic 
poem Gorski Vijenac (1847; Eng. trans., The Mountain Wreath, 
1930), a work of great power. Jovan Sterija Popovié (1806-56) 
received wide recognition for his comedies of manners. The lyri- 
cal verses of Branko Radičević (1824-53) contributed to the 
break with didactic-objective poetry. Among the younger Ro- 
mantic writers, the outstanding figures were the lyrical poets Jovan 
Jovanovié-Zmaj (1833-1904) and Djura Jakšić (1832-78), and 
Laza Kostié (1841-1910), lyrical poet and dramatist. 

From 1870 until 1900, the main tendencies were toward literary 
realism, of which the most striking supporter was Svetozar Mar- 
kovié (g.v.), the founder of socialism in Serbia. During this 
period the most significant narrative writing was by Laza Lazarevié 
(1851-90). Simo Matavulj (1852-1908) was a keenly observant 
writer with a strong sense of humour. In his work he describes 
above all the Dalmatian coast (Bakonja fra Brne, 1892). Humor- 
ists also were Stevan Sremac (1855-1906), a satirist, and Branislav 
Nušić (1864-1938), who was outstanding in the field of social 
comedy. Vojislav Ilić (1860-94) was a fine descriptive poet, 
resembling the French Parnassians. Literary critics of the period 
include Ljubomir Nedić and Bogdan Popović, who were both con- 
cerned with formal, artistic, and aesthetic problems. 

"Toward the end of the 19th century, Serbian literature was gen- 
erally influenced by European literary currents, and particularly 
by the French Symbolists. In this movement the outstanding 
figures were Jovan Dutié (1874-1943) and Milan Rakié (1876- 
1938), a poet of a melancholy nature, who expressed himself most 
completely in his patriotic writings, particularly his cycle On the 
Plain of Kosovo. Vladislav Petkovié-Dis (1880-1917) was a sub- 
jective poet, whose themes lie between reality and the irrational. 
Aleksa Santié (1868-1924) was a poet whose work was rooted 
in folk poetry while retaining the stylistic characteristics of mod- 
ernism. Prose changed from objective descriptions to psycho- 
logical narratives, often with a lyrical flavour. These qualities 
were expressed in the work of Petar Kočić, Ivo Ćipiko, and 
especially Bora Stanković (1876-1927), a short-story writer, 
dramatist, and novelist. Further modernist tendencies are seen 
even more clearly in the prose of Isidora Sekulić (1877-1958), a 
strongly introspective writer. The literary historian and critic 
Jovan Skerlié (1877-1914) was partly a follower of Taine's posi- 
tivist philosophy, but was closer to the aesthetic conceptions based 
on the social and humanitarian functions of art. 

Early in the 20th century both Expressionist and Surrealist 
trends appeared on the European literary scene, Their Serbian 
followers were Miloš Crnjanski, Dušan Vasiljev, and Rastko Petro- 
vić. In addition, there was a movement toward the union of 
realistic traditions and modernism, as represented by the work of 
the Nobel prizewinner lvo Andrić (q.v.). In the 1930s, when 
political and social issues were of paramount interest, there was 
strong opposition to formal experimentation and introspective 
writing. Writers began to describe their social environment. Of 
this generation special attention should be given to Andrić; 
Crnjanski, poet and novelist (Seobe, “Migrations,” 1929); to 
Petrović (1898-1949), poet, novelist, and author of travel books; 
to Isak Samokovlija (1889-1955), author of Penniless Jews; to 
Veljko Petrović (1884— ), short-story writer depicting provin- 
cial life; and to the poetess Desanka Maksimović (1898— )- 
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Outstanding critics of this period include Milan Bogdanoyit 
Velibor Gligorić, Marko Ristić, and Djordje Jovanović, 3 
In the second half of the 20th century Serbian literature has. 
been concerned with themes from World War II, and in the period 
immediately after the war there was a return to the social-humani. 
tarian themes of the 1930s. In the 1950s, however, new Writers 
appeared with a range of themes, reflecting the currents of Western 
European literature, and finding new forms in analytical treatment, 
retrospective evocation, and inner monologue. Among post-war 
novelists and essayists the outstanding names are: Oskar Davičo 
Mihailo Lalić, Dobrica Ćosić, Branko Ćopić, Miodrag Bulatović: 
and in poetry Davičo, Vasko Popa, Stevan Raičković, Miodrag 
Pavlović, and Dušan Kostić. (V.Z) 

Croatian Literature.—The Croats were converted to Chris- 
tianity at the end of the 9th and beginning of the 10th century by 
the disciples of Saints Cyril and Methodius. The first ecclesiasti- 
cal works were written in the Glagolitic alphabet, and fragments 
have survived in the Kiev Missal (11th century). From the 
12th century, the national language was widely used in documents 
(the Baška Stone, 1100; the Vinodol Law, 1288). Monuments 
were also inscribed in Bosnian Cyrillic. From the 14th century 
onward the Latin alphabet was increasingly used. In the period 
immediately before the so-called “Age of Humanism” (the second 
half of the 15th century), literature dealt with Biblical figures, 
legends, folklore, and popular stories (of Troy, Alexander the 
Great, etc.), the inspiration coming principally from western Eu- 
rope. Chronicles of this period include that of the priest Dukl- 
janin. Parallel with the extension of literary themes was the de- 
velopment of church drama (the Torments of Jesus, 15th century), 
and of religious poetry in octosyllabic verse in the “čakavski” 
dialect. 

In the 15th and early 16th centuries the most prominent Croa- 
tian writer, using both Latin and Croatian, was Marko Marulić 
(1450-1524), a moralist, and author of the Croat epic Judita 
(*Judith," 1501), written in double-rhyming Alexandrines, in 
which he encouraged his countrymen in their struggle against 
the Turks, Under the influence of classical Italian literature and 
Croat folklore of the 15th and 16th centuries, the Petrarchan 
lyric, usually written in Alexandrine verse and later in shorter 
metres, was developed in Dubrovnik. Among prominent poets 
were Sisko Menčetić (1457-1527), Džore Držić (1461-1501), and 
Hanibal Lucić (1485-1553), author of the play Robinja (“The 
Slave Girl”). Among the best-known writers of old Croat lov 
ture was Marin Držić (1508-67), who wrote pastoral dramas an 
comedies portraying in lively dialogue characters from Renais- 
sance Dubrovnik, His comedy Dundo Maroje (c. 1551) has been 
performed throughout western Europe. j sod be 

The most important place in the literature of this perio A 
longs to Ivan Gundulić (1589-1638), who wrote the excellent i 
Osman (1626) describing the victory of the Poles over the DU 
in1621. Ivan Bunić Vučić (1591-1658) wrote a number of goo 
lyrics, while Ignjat Djurdjevié (1675-1737) and Antun eed 
(1699-1777) wrote Baroque verse. Historical themes in WS 
verse-form were used by Andrija Kačić-Miošić ATOE 
Matija Antun Reljković (1732-98) belongs to the Enlighten ito 
and the writer of comedies in the “kajkavski” dialect, i 
Brezovatki (1757-1805), also typifies the spirit of his qe) 

Romanticism in Croatian literature (1835-81) aug 2 
the cultural and national reformation brought about by they 
movement (1835-48). Ljudevit Gaj (1809-72). introduce e 
“Stokavski” dialect and “ijekavski” speech as the lere 
guage of Croatia. He also introduced a unified orthography: asin 


f " inst 
poem describes the struggle of the Montenegrins ic $ 


Turkish overlords. Intimate patriotic and reflective 
also popular, and are best represented by the work 
(1810-51), Petar Preradović (1818-72), and the dram 
of Dimitrije Demeter (1811-72). 1 ntin 

Many writers collected Croatian folk poetry, nie: ie over. 
to inspire writers even long after the Illyrian movemen 


ued 
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The collected poems and other popular writings were published 
by the Matica Hrvatska (e.g., Croatian Folk Poetry, I-X, 1896- 
1942). In the development of the particular national characteris- 
tics of Croatian Romanticism the most prominent figure was Au- 

st Senoa (1838-81), poet, dramatist, critic, editor, and creator 
of the historical novel in Croatia. He was a subtle stylist and also 
a champion of realism in literature. Among his contemporaries 
were Franjo Markovié (1845-1914), epic poet, dramatist, and 
critic, and Josip Evgen Tomić (1843-1906), who wrote comedies 
and historical and social novels. 

In the period of realism (1881-95)—a period marked also by 
romantic ideas—writers were concerned with contemporary prob- 
lems, particularly with the conditions among the lower classes. 
Novels and short stories depicting provincial life flourished. Rep- 
resentatives of this movement were: Evgen Kumičić (1850-1904), 
follower of Naturalism, poet of the sea and of the district of Istria; 
Antun Kovačić (1854-89), satirist and author of the lively realis- 
tic novel U Registraturi (“In the Registry Office,” 1888); Josip 
Kozarac (1858-1906), economist and “psychologist”; Ksaver 
Sandor-Djalski (1854-1935), short-story writer and novelist con- 
¢erned with political and cultural problems. Vjenceslav Novak 
(1859-1905) wrote of the district of Senj, its poverty, and its peo- 
ple. The poet Silvije Strahimir Kranjéevié (1865-1908) was a 
notable social malcontent, whose work is rich in imagery and rhyth- 
mic variety. 

For Croatian literature, the period 1895-1914 was one of Im- 
pressionism, Symbolism, and Naturalism, partly influenced by the 
West. Poetry was dominant. The lyrical recreation of natural 
beauty, spiritual struggle, and the search for a deeper meaning 
of life were among its characteristics. Evidence of this can be 
found in the works of Vladimir Vidrié (1875-1909), Vladimir 
Nazor (1876-1949), in the satirical verse of the critic Antun Gus- 
tav Matos (1873-1914), in the eroticism of the dramatic works of 
Milan Begovié (1876-1948), and in the social awareness of Dragu- 
tin Domjanić (1875-1933). Leading dramatists include Ivo 
Vojnovié (1857-1929) and Josip Kosor (1879-1961). Prose 
works were imbued with psychological and lyrical overtones, as 
in the work of Milutin Cihlar-Nehajev (1880-1931), Dinko 
Šimunović (1873-1933), and Ivana Brlić-Mažuranić (1874-1938). 

The literary trends in Croatia by mid-20th century included 
the influences of Expressionism, inner monologues, psychoanalyti- 
cal exploration, and the “stream of consciousness.” Socialist 
realism began among the partisans of the national liberation strug- 
gle in World War II, and later developed its own stylistic conven- 
tions, After 1948 the reaction against uniformity of expression 
ecame strong and literature grew less restricted. The chief rep- 
Tesentatives of the modern movement in Croatian poetry are: 
the versatile Miroslav Krleža (1893- ); Tin (Augustin) 
Ujevié (1891-1955), in whose verse a variety of problems were 
tackled with inventiveness, flexibility of expression, and distinct 
symbolism; Antun Branko Simié (1898-1925), a poet of strong 
Contrasts and social consciousness; Gustav Krklec (1899- _), 
a lyric poet of the Zagorje district; Dobriša Cesarić (1902- ), 
Who expressed intimate and social contradictions in finely writ- 
ten verse; Dragutin Tadijanović (1905- ), who conveys in free 
Verse a fresh feeling for the countryside, together with a fatalistic 
oe of death; Ivan Goran-Kovačić (1913—43), whose pro- 
ound poem Jama (“The Pit,” 1944) told of the horrors of the 


' ational liberation struggle, and the gifted woman poet Vesna 


Sins (1922- ). Modern Croatian prose was represented by 
Rito Kolar (1891-1963) ; August Cesarec (1893-1941), writing 
T the working classes; Vjekoslav Kaleb (1905- ), who uses psy- 
ological themes; the Bosnian Novak Simić (1906- ); Vladan 
(DNE (1905- ); Ivan Donéevié (1909- ); Petar Šegedin 
09- ); the satirist and dramatist Ranko Marinković (1913- 
M ; the epic writer and dramatist Mirko Božić (1919- ); and 
ilg Matković (1915- ), who uses classical deem for his 
. EM. S.) 

erene Literature.—The dissolution of the independent 
oian State (821) and the merging of the upper social 
k es into German feudal society retarded the development of 
vene literature, Among the medieval manuscripts that have 
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been preserved, the most remarkable are the Brižinski spomeniki 
(Freisingen manuscript, c. 1000), the first written examples of the 
Slovene, and perhaps of any Slav, language. É 

In the middle of the 16th century Protestant activity began in 
Slovenia. The demand for a liturgical language comprehensible 
to all (instead of Latin), the study of the Bible, and the participa- 
tion of the congregation in the church service gave a lively impetus 
to linguistic activity. Primož Trubar (1508-86) published in 1551 
the first printed alphabet (1550) and catechism (1551), and, with 
his collaborators, founded a rich religious literature, in part in- 
tended also for the Serbs and Croats. This activity reached its 
height in 1584, when Jurij Dalmatin (c. 1547-89) published a re- 
markable translation of the Bible, a psalter, and a prayerbook, 
while Adam Bohorié (c. 1520-c. 1596) brought out the first 
Slovene grammar. These books were for the most part printed 
in Germany, and some by the first Slovene printing press in Lju- 
bljana. The basis thus created for literary Slovene, together with 
the peasant uprisings (which occurred at about the same time), 
was the starting point of the Slovene national awareness. 

The half-century of Protestant literary output in Slovene was, 
save for the Bible, destroyed by the Counter-Reformation. The 
Baroque collections of sermons by Janez Svetokriški and Rogerij, 
as well as the morality plays for Passion Week by Romuald in 
a comparatively pure style, were written only about 1700. For 
the educated classes works on history, law, medicine, and philoso- 
phy appeared in Latin and German. The most interesting of these 
is the polyhistorical and patriotic description of Carniola written 
in German by Janez Baron Valvasor (1641-93). In Ljubljana the 
activities of the Academia operosorum (1693-c. 1725) did not en- 
rich Slovene literature proper. 

About 1750, during the century of enlightenment, there was a 
revival of Slovene writing. The initiator was the monk Marko 
Pohlin (1735-1801), an opponent of germanization, who wrote 
primers and school books in the Slovene language, as well as other 
educational, recreational, and religious works, Janez D. Dev 
published a miscellany in verse (1779-81). The scholar and 
philologist B. Kumerdej, and the Jansenist priest J. Japelj, to- 
gether with his collaborators, retranslated the Bible. The circle 
around the Maecenas Baron Ziga Zois (1747-1819), to which 
Anton Linhart (1756-95) and Valentin Vodnik (1758-1819) be- 
longed, achieved some lasting successes. Linhart compiled a criti- 
cal history and adapted two comedies, one of them based on 
Beaumarchais’ The Marriage of Figaro. The didactic-rationalist 
poet Vodnik was the editor of the first periodical in Slovene (1797- 
1800). He was also a grammarian, lexicographer, and an ardent 
francophile, since the authorities in Napoleon’s Illyria (1809- 
14) recognized Slovene as a language in its own right. Literature 
was now secularized and approached European standards. It be- 
came an important vehicle for the awakening of a national con- 
sciousness. 

The Romantic movement purified Slovene literature. Its initia- 
tor was the grammarian Jernej Kopitar (1780-1844), who estab- 
lished standards for the literary language. Matija Cop (1797- 
1835) encouraged the study of world literature and supported the 
poetic miscellany Kranjska Cbelica (“The Carinthian Bee,” 1830- 
34, 1848), among whose contributors, together with lesser poets, 
there was one man of genius, France Prešeren (g.v.). The Ro- 
mantics produced the first good popular narrative (1836) and were 
enthusiastic about folk poetry and the newly established literary 
language. This began the battle for the national alphabet in which 
the views of the progressive Cop-PreSeren group won the day. 
Prešeren and his supporters defeated all attempts to replace the 
literary language by Illyrian, an amalgam of the Serbo-Croatian 
dialects. The conservative national leader J. Bleiweis finally es- 
tablished the utilitarian tendency in his newspaper Novice 
(“News,” 1843-1902), of which the leading poet was the bombastic 
and emotional J. Vesel-Koseski, a champion of Slovene nationalism 
at the time of the March revolution (1848). 

The revolution and the constitutional period after it forced 
men of letters to interfere in politics. The middle classes were 
emerging. Literary societies, reviews, and reading-rooms sprang 
up. Simon Jenko (1835-69) was ana tly ligh: itter 

pparently light and yet bitter 
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lyrical poet: J. Trdina, Fr. Erjavec, and J. Mencinger were 
widely read writers, mainly of short novels. The most dynamic 
of all was Fran Levstik (1831-87), a critic and founder of a pro- 
gram for popular literary prose. He was supported by Josip 
Jurčič (1844-81), a successful follower of Sir Walter Scott and 
author of stories depicting peasant life. Then there was the cos- 
mopolitan literary critic and educator Josip Stritar (1836-1923). 
Simon Gregortié (1844-1906) was a melodious lyrical poet, known 
particularly for his patriotic verses, while Anton Aškerc (1856- 
1912) was the author of some of the best Slovene ballads. Classi- 
cal realism was represented by Janko Kersnik (1852—97)—keen 
observer of the middle classes and the peasants—and by the 
novelist Ivan Tavéar (1851-1923). (Az. G.) 

With the sharper differentiation of Slovene society toward the 
close of the century, a fresh literary activity was born. First of 
all came Naturalism (c. 1895) and later (c. 1899) there developed 
from the decadent and symbolist schools the so-called “moderns.” 
This led to the second peak of Slovene literature, the first having 
been at the time of Prešeren. 

The moderns cultivated a highly individual style and linguistic 
versatility. With their rich metaphors and lively rhythms they 
gave fresh life to poetry, while in prose they replaced naturalistic 
descriptions by a greater sensitivity and a more tragic awareness 
of life. With the short-lived Dragotin Kette (1876-99), whose 
poems are imbued with vigorous emotion, and the simple yet subtle 
and embittered Josip Murn-Aleksandrov (1879-1901), the found- 
ers of this trend were the great Slovene prose writer Ivan Cankar 
(q.v.) and the gifted poet Oton Župančič (1878-1949), whose 
broad creative power, stemming from the heritage of folk poetry, 
has profoundly influenced recent Slovene poets. 

Simultaneously with the moderns developed the naturalistic 
works of A. Kraigher (1877-1959), Z. Kvedrova (1878-1926), 
M. Pugelj (1883-1929), and V. Levstik (1886-1957), whose per- 
ception of social and erotic problems has opened new vistas in 
prose and drama, whereas the short stories and plays of F. S. 
Finžgar (1871-1962) are based mainly on older traditions. 

The poetic élan of Oton Župančič was counterbalanced by the 
expressive and vigorous lyrics of Alojz Gradnik (1882- ), espe- 
cially by his love poems and lyrical evocations of man's essential 
links with family and the soil. More pictorial expression may be 
found in the work of some of the other modern poets: P. Golia 
(1887-1959) and I. Gruden (1893-1948). 

On the other hand, several poets after World War II were in- 
fluenced both in style and form by Expressionism: M. Jarc (1900- 
1942), T. Seliškar (1900- ), and A. Vodnik (1901-65). The 
dramatic writers A, Remec (1886-1952), S. Majcen (1888- is 
A. Leskovec (1891-1930), and especially Slavko Grum (1901-49) 
have created some interesting and original works; but in prose Ex- 
pressionism, with the exception of some shorter sketches, has left 
no deep traces. The historical novels of I. Pregelj (1883-1960), 
with their religious and ethical problems, have a romantic basis, 
while the prolific story writer F. Bevk (1890— ) has psycho- 
logical and realistic vision. Most remarkable writer of this period 
is the young poet Srečko Kosovel (1904-26), who tells in direct 
and simple language of the horrors of being and dying, and of the 
eternal division of man, crucified between two historical eras. 

With the appearance of social realism (c. 1930), short stories 
and novels describing the lives of peasants and workers, and to 
some extent also those of small-town provincials, developed con- 
siderably. Besides the plays on social-historical themes of B. Kreft 
(1905- ) and the poet M. Klopčič (1905-  ), this trend is rep- 
resented by the analytical and partly autobiographical writings 
of Juš Kozak (1892-1964); the sarcastic observer of everyday 
life, Prezihov Voranc (Lovro Kuhar; 1893-1950); the poet of 
simple people, Miško Kranjec (1908- ); the portrayer of village 
characters, Ciril Kosmač (1910- ); and the documentary writ- 
ings of A, Ingolič (1907- ). In poetry, Božo Vodušek (1905— 

) represents disillusion and ironic negation. Between World 
Wars I and II, moral and psychological criteria were introduced 
into criticism by Josip Vidmar (1895— ), the undogmatic Ro- 
man Catholic by F. Koblar (1889— ) and F. Vodnik (1903- 

), and social-ideological criteria by I. Brnčič (1912-43). 
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In the liberation struggle during World War II two partisan 
poets made their mark: Kajuh (K. Destovnik; 1922-44) and 
Matej Bor (V. Pavšič; 1913- ). The latter is also a dramatist 
and an able translator of Shakespeare. 

Those writers and dramatists who were active before World 
War II remained, despite certain innovations, rooted in the realis. 
tic trend. Such are: D. Lokar (1892— ), V. Kralj (1901- ) 
M. Mihelié (1912- ), B. Pahor (1913- ), and I. Potrč (1913- 

). The poets Edvard Kocbek (1904—_ ), J. Udovič (1912- ) 
and to some extent C. Vipotnik (1914- ), on the other hand, 
point the way to the subjective world by seeking out new forms 
of expression. (Dr. S.) 

Macedonian Literature.—Macedonian literature began in the 
9th century with translations by Saints Cyril and Methodius into 
the Macedonian language, and the emergence of the literary school 
of Kliment at Ohrid and the first Slavonic “university.” Parallel 
with the translated and original church-dogmatic literature there 
developed the apocryphal and Bogomil (neo-Manichean) litera- 
ture (see also Bocomits). With the fusion of Old Church Sla- 
vonic and the folk language (16th century) began the so-called 
Damascene (Damaskinar) literature, which lasted until books in 
the modern Macedonian language were published at the begin- 
ning of the 19th century (J. Kréoyski, K. Pejčinović). The lit- 
erature of the first period of the 19th century represents a late 
echo of medieval religious enlightenment. The only literary con- 
tribution was the folk literature, handed down orally, recorded for 
the first time in the 16th century, and later in 19th-century an- 
thologies, Besides the lyrical contributions of Konstantin Miladi- 
nov (1830-62) to the development of Macedonian poetry, there 
was that of R. Zinzifov (1839-77) and of G. Prličev (1831-93), 

Because of the peculiar course of Balkan and particularly of 
Macedonian history up to World War II, the use of the Mace- 
donian language was forbidden in schools and in literature. The 
Greek, Bulgarian, and Serbian languages were used in Macedonia, 
and as a result Macedonian writers employed these languages in 
their work (G. Prligev, N. Vapcarov, A. Krstić). The work of 
Krsto P. Misirkov (1874-1926) gave the basis for the Macedonian 
literary language and orthography (Za Makedonckite raboti, 
1903; and the literary magazine Vardar, 1905), ‘This process was 
aided by the development of Macedonian drama (V. Cernodrinski, 
V. Iljoski, A. Panov, R. Krle, N. K. Majski, D. Molerov, N. Dren- 
kov) and by anthologies of social and patriotic-revolutionary 
poetry—Venko Markovski (1915- ), Koča Racin (1908-43) and 
Kole Nedelkovski (1912—41). These works represent the afirma- 
tion of the Macedonian language in literature (1938-41). 

Immediately before and during the national liberation struggle 
(1941-45) appeared a generation of modern Macedonian writers 
B. Koneski, S. Janevski, A, Sopov, S. Popov, D. J. Abadfiev, 
V. Maleski, J. BoSkovski, G. Ivanovski, K. CaSule. Their works 
took a number of directions after the liberation of Macedonia In 
1944, when Macedonian became the literary language, and ana 
tional culture began to develop freely. . Among younger writers, 
the following have become prominent: the poets G. Todorovski, 
S. Ivanovski, M. Mateski, A. Popovski, C. Andreevski, D. Solev, 
T. Georgievski, S. Drakul, M. Jovanovski, and Z. Cingo; the play- 
wrights K. Čašule and T. Arsovski; and the writers for children 
V. Nikoleski, V. Kunoski, and G. Popovski. (B. P. Ru) 

Brsrrocnaenvy.— General: J. Lavrin, An Anthology of M odern Tu. 
slav Poetry in English Translations (1962), Nouvels Essais Yougosi ay 
(1965), Novija Jugoslovenska Poezija (1959); M. Ibrovac, Antho di 
de la Poésie Yougoslave des XIX* et XX* siècles (1935); D: Nom 
Jugoslavische Frauenlyrik (1936); A. Barac, A History of Mere 
Literature (1958) ; Z. Mišić, Anthologie de la poésie Yougoslave 
temporaine (1959). 


Serbian: Antologija srpske poezije (1956); P. Popović, The p 
ture of the Southern Slavs (1917); J. Skerlić, Istorija nove di 


književnosti (2nd ed, 1953) ; V. Gligorić, Srpski realisti (1954), Osi 
i studije (1959). jan Verse 
Croatian: M. Slavitek, A Collection of Modern Croatia veg), 
(1965), Vrata Ivremena: Poslijeratni jugoslovenski pjesntct stolject 
Antologija hrvatske poezije od najstarijih zapisa do kraja 4W* Salvini, 
(1960), Anthologie des conteurs Croates modernes (1933); 1^ 
Poeti Croati Moderni (1942); S. Ježić, Hrvatska k 
početka do danas (1941); A. Barac, Hrvatska jitev Opi 
1960) ; M. Kombol, Provijest hrvatske književnosti (1945; oa 
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Slovene: J. Lavrin, The Parnassus of a Small Nation (1965), Slovene 
Poets of Today (1965); Slovenske narodne pesmi (1895-1923); An- 
thologie de la poésie Slovéne (1962) ; Conteurs slovénes contemporains 
(1965); L. Salvini, Sempreverde e rosmarino (1951); Slovenische 
Erzähler (1933) ; F. Kidrič, Zgodovina slovenskega slovstva od začetkov 
do Zoisove smrti (1929-38), Zgodovina slovenskega slovstva, vol. 1—5 
(1956-64); B. Meriggi, Storia della Letteratura slovena (1961); A. 
Slodnjak, Geschichte der slowenischen Literatur (1958). 

Macedonian: D. Mitrev, Povoeni makedonski poeti (1958) ; G. Star- 
delov, Povoeni makedonski prozaisti (1958) ; J. Boškovski, Makedonska 
drama (1961); A. Spasov, Sodobna makedonska poezija (1963), Talyj 
sneg. Rasskazy makedonskih pisateljej (1965); G. Scotti, Antologia 
della poesia macedona (1965) ; H. G. Lunt, Survey of Macedonian Lit- 
erature (1953); H. Polenaković, Stranici od makedonskata literatura 
(1952); B. Koneski, Makedonska književnost (1961); G. Stalev, 
Pregled nan makedonskata literatura od XIX vek (1963). 

The Slavonic and East European Review (from 1922) contains ar- 
ticles on Yugoslav literature and translations of short works. The best 
survey is produced in Belgrade in the Serbo-Croatian dialect: Antologija 
Jugoslovenske Knjizevnosti (from 1955). 

YUKAGHIR, the surviving remnant (about 400 in the 1960s) 
of the ancient human population of the tundra and scrub zones of 
arctic Siberia east of the Lena River, one of the most severe 
climates in the inhabited world. Brought close to extinction by 
privation, encroachment, and diseases introduced by other groups, 
they are largely confined to the upper valley of the Kolyma (q.v.) 
River and largely have been assimilated by Tungus, Yakut (gq.v.), 
and Russian neighbours, They are now settled fishermen or 
reindeer herders (domestication of these animals probably started 
in mid-17th century just before Russian conquest). Soviet scien- 
tists estimate that Yukaghir have occupied this area since Neolithic 
times and that they may have extended west to the Yenisei River. 
Their genetic classification is uncertain, but they are believed to 
have resembled the so-called Baikal Mongoloids (e.g., Tungus, 
Lamut) who differ somewhat from the Yakut or Chukchi (q.v.). 
They speak a unique Paleo-Asiatic language. 

Yukaghir economy once depended heavily on seasonal migra- 
tions of wild reindeer; these were killed in large numbers from 
canoes at. water crossings or driven into corrals of netting. Fish- 
ing, next in importance, capitalized on biannual runs in major 
tivers; moulting waterfowl also were taken in quantity. These 
activities involved cooperative or communal methods and seasonal 
Movements of the group. Winter transportation depended on 
skis, snowshoes, and the handsled (sometimes assisted by a dog). 
Th summer men used light, portable dugouts, loading families and 
Possessions on unique triangular log rafts. Conical tents covered 
With skin or larch bark were used in warmer weather. Metal 
Was rare and most equipment was of bone or antler, the chief 
Weapon being the compound bow. A form of picture writing on 
bark for notices and letters is distinctive. 

Yukaghir formerly comprised many tribes divided into clans, 
Each clan was guided by an elder and had its own shaman for 
religious matters; the clan champion (strong man) defended the 
group, and the clan hunter was responsible for ensuring food 
supply. Married men lived with their wives’ families and worked 
for them. Their custom of sibling avoidance is virtually unknown 
elsewhere. The animistic religion stressed propitiation of super- 
Natural guardians of game animals to ensure successful hunting. 

Bretiocrapny—_C, D. Forde, Habitat, Economy and Society, pp. 
201-106 (1950); V. Jochelson, The Yukaghir and the Yukaghirized 

Jingus (1926) ; M. G, Levin and L. P. Potapov (eds.), The Peoples of 
Siberia (1964), (C. S. Cn.) 
YUKAWA, HIDEKI (1907- ), Japanese physicist, won 
the Nobel Prize for Physics in 1949 for investigations in theo- 
Tetical physics, especially the theory of elementary particles 
see PARTICLEs, ELEMENTARY: Breakdown of Electrodynamics; 

eons), He was born Jan. 23, 1907, in Tokyo, and graduated 
from Kyoto University in 1929. In 1935, while a lecturer at Osaka 

niversity; he proposed a new theory of nuclear forces in which 
* predicted the existence of mesons, or particles that have masses 
tween those of the electron and the proton. 
U he discovery of one type of meson among cosmic rays by 

‘S. physicists in 1937 suddenly established Yukawa’s fame as the 
under of meson theory, which later became an important part of 
Nuclear and high-energy physics. After devoting himself to the 
‘velopment of meson theory, he started work in 1947 on a more 
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comprehensive theory of elementary particles based on his idea 
of the so-called nonlocal field. 

Yukawa was professor of theoretical physics at Kyoto from 1939 
to 1950 when he became emeritus, and in 1953 he was made direc- 
tor of the newly created Research Institute for Fundamental 
Physics there. He was visiting professor at the Institute for 
Advanced Study, Princeton, N.J., 1948-49, and at Columbia 
University, 1949-53, In 1946 Yukawa founded a new journal in 
English, Progress of Theoretical Physics. 

See N. H. de V. Heathcote, Nobel Prize Winners in epo ey 


YUKON RIVER, the fifth longest river system (1,979 mi. 
[3,185 km.]) in North America. The headwaters of the Yukon 
river gather in a group of lakes on the border between the Yukon 
Territory and British Columbia in Canada. For about 700 mi. 
of its length it crosses southern and western Yukon Territory; it 
then flows across central Alaska to empty into the Bering sea. 

Atlin lake, with 299 sq.mi., at an elevation of 2,192 ft., is the 
largest of the headwater lakes. It drains into long and narrow 
Tagish lake (130 sq.mi.), and combined with smaller Lake Ben- 
nett to the westward, they form the headwaters of the Yukon 
river. Boats that floated down the Yukon river in the gold rush 
days at the end of the 19th century used Lake Bennett as a start- 
ing point for river traffic, since it lies directly north of White pass 
which crossed the Coast mountains. The present White Pass and 
Yukon railway, with its southern terminal at Skagway, Alaska, 
runs along the steep and scenic shores of Lake Bennett on the way 
to the Yukon capital of Whitehorse. 

The cold, glacier-fed waters of these several headwater lakes 
come together in the area between the villages of Carcross and 
Teslin, and then broaden out once more into Marsh lake. The 
outlet of Marsh lake is the real beginning of the Yukon river itself. 
South of Whitehorse the water rushes rapidly between the steep 
walls of Miles canyon and tumbles over rocky ledges in the White- 
horse rapids, This section was dammed in 1958 to produce hydro- 
electric power. Although most maps showed this section of the 
river under the name Lewes river, locally it was always known as 
the Yukon river. The Canadian government recognized local 
usage by changing the name after World War II. 

North of Whitehorse, the Yukon river is navigable for a dis- 
tance estimated at 1,775 mi., to Bering sea. Because of numerous 
sandbars, shifting channels, and some fast water, the boats which 
used the river were always shallow-draft vessels drawing 
only four or five feet. The navigation season used to start in 
about mid-May, after the ice broke up in Lake Laberge (87 
sq.mi.), and would continue into early October. With the im- 
provement in air transport after World War II, and the comple- 
tion of an all-season gravel road between Whitehorse, Mayo and 
Dawson, water transport on the Yukon river ceased in some years. 

North of Whitehorse the Takhini river, which flows through a 
broad valley along which the Alaska highway was built, is the first 
major west bank tributary. North of Lake Laberge, Teslin river 
joins the Yukon from the southeast. As the Yukon plateau, or 
interior basin, broadens to the northward numerous other tribu- 
taries such as the Big Salmon, Nordenskiold and the Pelly add 
their waters to the Yukon. The Yukon river valley is broad and 
well-forested across central Yukon Territory, and the river itself 
meanders back and forth between islands and sand bars in the 
valley bottom. The only serious rapids in the river are found 
about 25 mi. N. of Carmacks where Five Finger rapid is caused 
by rocky-islands in the channel; 6 mi. beyond, Rink rapids tumble 
over submerged ledges. 

At the village of Minto, the Mayo highway bends to the north 
and crosses Pelly river. The small trading post of Fort Selkirk is 
located at the junction of the Yukon and Pelly rivers. West and 
north of this junction the Yukon is a clear and gentle river, fre- 
quently flowing between high gravel banks, and having numerous 
islands in the river course. Silt-laden White river comes in from 
the west, draining from the glaciers of the St. Elias mountains in 
southwestern Yukon, and a few miles northward, the largest east- 
ern tributary, the Stewart, adds its waters. 

At Dawson the Klondike river enters from the east. It was 
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along the Klondike, and particularly its south bank tributaries 
such as Bonanza, Eldorado and Hunker creeks, that gold was dis- 
covered in the fabulous days of the 1897-98 gold rush. 

It is about 320 mi. from Dawson to the next large tributary, 
the Porcupine, which joins the Yukon at the village of Fort 
Yukon, Alaska. In Alaska, the Yukon river valley becomes very 
broad, and hills are sometimes 5 to 15 mi. from the river; the 
braided river has many channels which entwine through numerous 
low islands and sand bars. The flats end at the Ramparts, where 
the river cuts through a low mountain barrier and once more flows 
between steep banks. 

At Tanana another main tributary, the Tanana river, comes in 
from the southeast. The Alaska highway follows the Tanana river 
west of Yukon Territory, terminating at the city of Fairbanks, on 
the north bank of the river. Beyond Tanana it is about 800 mi. to 
the broad, swampy and lake-covered delta of the Yukon river. 
Low mountains rise north of the river, and the last large north 
bank tributary, the Koyakuk, drains out of the rugged mountains 
of Brooks range. Near its delta mouth the Yukon bends sharply 
north to empty into Norton sound, an arm of Bering sea. Apoon 
channel, the easternmost of many branching channels in the low 
delta, is the usual navigation route. Although the Yukon river 
was important as a transport route during the gold rush days at 
the end of the 19th century, it has been mostly replaced by road, 
rail and air routes to the main towns along its course. (J. L. R.) 

YUKON TERRITORY, in northwestern Canada, lies 
north of the province of British Columbia and east of the 
U.S. state of Alaska. Its southern boundary is the 60th par- 
allel of latitude and its western boundary is drawn along the 
141st meridian of longitude. The territory extends northward to 
the Beaufort sea and its eastern boundary mainly follows the 
drainage divide between tributaries of the Yukon river and the 
Mackenzie river of the Northwest Territories. The territory 
occupies a strategic position in northwestern North America, being 
on the Great Circle airline routes between the central United 
States and the orient and eastern Soviet Union. Area 207,076 
sq.mi., of which 1,730 sq.mi. are inland lakes. Pop. (1961) 14,628. 
The administrative capital is in the largest town, Whitehorse, pop. 
(1961) 5,031. 


PHYSICAL GEOGRAPHY 


Physiography.—The Yukon is a mountainous region. The 
west central part of the territory is occupied by an interior basin 
or dissected plateau, which slopes down toward Alaska. The 
Yukon river and its numerous branching tributaries flow in broad 
valleys below the general upland level of the flat-topped hills. 
These rivers drain the surrounding, higher, rugzed mountains. To 
the southwest rise the jagged, ice-capped peaks of the St. Elias 
mountains, which are partly in Alaska. Seven peaks there are 
above 15,000 ft. and the range is crowned by the highest mountain 
in Canada, Mt. Logan, 19,850 ft. Mt. Kennedy is about 14,000 ft. 
To the southward the Coast and Cassiar mountains of British 
Columbia terminate in low mountains just north of the Yukon 
border. Eastward the jagged peaks and linear ranges of the 
Mackenzie and Selwyn mountains form a little-known barrier 
between the Yukon and Northwest Territories. Many peaks are 
above 7,000 ft. The barren, rounded peaks of the Ogilvie moun- 
tains rise along the northern rim of the central Yukon plateau. 

In addition to the central Yukon basin, there are smaller basins 
or lowlands in the southeast and north. In the southeast the 
Liard river lowland is a gap between the Rocky and Mackenzie 
mountains and is traversed by the Alaska highway. To the north 
the Porcupine river basin and Peel river plateau lie between the 
Ogilvie mountains and the northern Richardson and British moun- 
tains, A narrow, emergent coastal plain faces ice-covered Beau- 
fort sea and extends from the Mackenzie river delta westward 
into Alaska. 

Climate.—In the valleys and basins the climate is subarctic 
but in the mountains and uplands arctic climates prevail. There 
are only a few scattered weather stations in the Yukon and these 
are all located in settlements in the sheltered valleys so that their 
data do not describe directly much of the mountainous Yukon. 
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There are no climate records for the northern half of the Terri- 
tory. 

Average winter temperatures are extremely cold over most of 
the Yukon but are somewhat milder in the southern sections whicy 
receive an occasional warm air mass from the Pacific ocean, The 
rest of the Yukon lies under a cold high-pressure system much of 
the winter or is crossed by a flow of cold, relatively moist air 
from the northwest sources of the Arctic ocean or Bering sea, 
January average mean temperatures are below — 20? F. at Dawson 
and —10? to —15° at Mayo but at Whitehorse in the south are 
close to 0°. These latter averages indicate southern Yukon win- 
ters are about the same as those of southern Manitoba. At some 
time in nearly every winter temperatures have dropped below 
—50° F. and in some winters extremes of —65° have occurred, 
In 1947 the airport at Snag, in western Yukon, recorded —81° F, 

Summer temperatures are warm in the Yukon valleys, July 
average mean temperatures at Dawson are 60° F., equal to aver- 
age summer conditions in the agricultural regions of the clay belt 
of northeastern Ontario. Every summer has extreme temper- 
atures above 80° F. and occasional extremes above 90° F. have 
been recorded. 

Average annual precipitation is low, as it is in other parts of 
northwestern Canada and adjoining Alaska. Between 10 to 15 in, 
of precipitation is recorded at the weather stations in the southern 
and central valleys; about 40% to 50% of it falls as rain during 
the four summer months. 

Vegetation and Animal Life.—The valleys of the Yukon are 
clothed in a coniferous forest of the Canadian boreal forest. 
White spruce is dominant on the valley floors, and black spruce 
grows in the poorly drained areas; alpine fir and lodgepole pine 
are found along the Alaska highway across southern Yukon. 
Potentially commercial forests grow only on the lower slopes, up 
to about 3,500 ft. altitude, and the upper tree line is at about 
4,500 to 5,000 ft. The uplands and upper mountains of much of 
the Yukon are therefore barren and treeless. For several decades 
wood was cut along the banks of the Yukon river for the wood- 
burning river boats and wood is still the common local fuel in 
winter. The largest stands of potentially commercial forest are 
in the Liard valley of southeastern Yukon. 

A great variety of wild animal life roams the forests. The 
larger mammals include black, brown and grizzly bears; caribou, 
deer and moose; mountain goats and sheep. Timber wolves are 
common. The usual game birds are found, notably grouse and 
ptarmigan, and waterfowl include a wide range of geese, swans an 
ducks. The common fur-bearers trapped by the Indian population 
include muskrat, mink, marten, lynx, weasel, fox and fisher. Great 
numbers of squirrels are also taken. 


HISTORY 


The Yukon was the last major land mass area of Canada to » 
explored. Robert Campbell of the Hudson's Bay company ja 
plored the Liard and Pelly rivers and headwaters of the Mus i 
1840-48 and established fur-trading posts to deal with the ey 
Indians. At the same time John Bell, of the same fur-trading ad 
pany, crossed from the Mackenzie river delta to the Po 
river of northern Yukon and established a trading post TD 
Yukon, in what is now Alaska. Because of hostility of the ea 
the trading posts in southern Yukon were abandoned in eo if the 
When the United States bought Alaska from Russia in 18 the 
Hudson’s Bay company moved its trading post eastward aog 
Porcupine river to near Rampart House; when a boundary SU 
indicated that the post was still in Alaska it was abandone Jumbia 

After the gold rushes to central and northern British eu 
in the 1860s and 1870s, prospectors began to penetrate zs being 
into the Yukon in the 1870s and 1880s. Alluvial gold en lower 
obtained in good quantities on the Lewes, Stewart an red t0 
Yukon rivers in the late 1880s and a few stores were oes 
supply the increasing mining population. River steal men ectors 
operate from the mouth of the Yukon river, bringing fe 1897 
from Alaska. The fabulous Klondike gold rush beg aries d 
after gold was discovered in the gravels of several tribu of the 
the Klondike river. Dawson City arose at the junction 
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Klondike and Yukon rivers to supply and entertain the miners in 
the surrounding area. The boom town had a population estimated 
at 10,000 in 1900, with about 22.000 in the nearby valleys. It has 
been estimated that about $100,000,000 worth of gold was ob- 
tained from the rich placer deposits of the Klondike region be- 
tween 1897 and 1904. Prior to 1895 the Yukon had been part of 
the unorganized Northwest Territories, but in that year it was 
made an organized district and a detachment of the Royal North 
West Mounted Police was placed at the Fortymile Creek mining 
centre. In 1898 it was made a separate territory. 

The economy of Yukon Territory was at its height at the turn 
of the 20th century. River steamers to Dawson operated on both 
the upper and lower Yukon river. The White Pass and Yukon 
railway was completed in 1900, connecting the Alaskan port of 
Skagway with the head of water transportation at Whitehorse. 
Early in the 20th century, however, the easily worked gravels of 
the Klondike area were depleted and miners began to drift away. 
The official Canadian census of 1901 reported 27,219 people in the 
territory but by the next census, in 1911, the population had 
dropped to 8,512. There was a revival of mining after 1913 when 
lode deposits of rich silver-lead ores were shipped out of the Mayo 
region. About the same time gold production revived a little in 
the Dawson area following the introduction of dredges and the 
consolidation of claims. The trend in population and mining was 
downward, however, despite another revival in 1932 when drilling 
in the Klondike uncovered some underground gravels rich in al- 
luvial gold. 

In 1941 the Yukon population was only 4,914 when wartime ac- 
tivity brought another boom. The construction of airports for the 
northwest staging route to Alaska and the service road between 
the airports (which was to become known as the Alaska highway) 
brought a population of about 15,000 persons to Whitehorse. This 
boom collapsed at the end of the war but the Yukon was no longer 
as isolated as it had been during the Klondike period and by 1951 
the population of the territory had fallen to only 9,096. After 
that time an increased tempo of transportation development and 
mining exploration slowly increased the local population, which 
by 1961 was 14,628. 


GOVERNMENT 


When the Yukon act created a separate territory in 1898 it also 
save local government under a commissioner and an appointed 
legislative council, In later years the numbers in the council were 
increased and some were made elective. In 1919 the council was 
reduced to three elected members holding a three-year term of 
office, but after 1952 there were five elected councilors. The com- 
missioner administers the territory under the jurisdiction of the 
department of northern affairs and national resources in Ottawa. 
The Yukon territorial council operates in a manner similar to 
that of the provincial governments but on a smaller scale. It 
passes ordinances related to local civil government, licences and 
business. "The federal government from Ottawa still controls mat- 
ters related to the sale of lands and resource development. The 
enforcement of law and order is the responsibility ofthe Royal 

anadian Mounted Police. The federal cabinet approved the 
transfer of the seat of local government from Dawson to White- 

Pus in 1951 but the first session in the new capital did not take 
place until April 1953. A federal government order-in-council of 
n A siii the establishment of the Yukon local capital 


POPULATION AND SETTLEMENT 


Mia seing share of the white population is concentrated in 
js eee I settlements along the southern and central river val- 
in io: e total population in 1921 was 4,157, in 1941 was 4,914, 
Mud was 9,096 and in 1961 was 14,628. For the same years the 
Hoe of Whitehorse was 331, 745, 2,570 and 5,031. It is 
ihe dune terminal of rail connections to the Pacific coast and 
mus uthern terminal of highways leading north to Mayo, Dawson 
s eyond. The east-west Alaska highway passes through White- 
Ae and the town is the chief airport of northwestern Canada. 
‘awson, pop. (1961) 846, is a shadow of its former glory but 
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still attracts some summer tourist visitors. Gold dredges operat- 
ing in the nearby Klondike river are the main economic support 
of the town. The village of Mayo, pop. (1961) 332, is the supply 
and transport centre for the nearby Keno Hill mine. Other vil- 
lages such as Carcross, Carmacks and Fort Selkirk are primarily 
trading posts. Along the Alaska highway supply centres such as 
Watson Lake, Teslin and Burwash have grown up around a few 
stores and service stations. 

The native Indian population of Yukon Territory has probably 
never been very large and totaled only 2,207 in 1961. The Indians 
of central and northern Yukon are part of the Dene or Athabascan 
tribe, which roamed over much of northwestern Canada. The 
Loucheux group follow a hunting and trapping life in the drain- 
age basin of the Porcupine and Peel rivers and have their largest 
village at Old Crow. The Kutchin group live in the Yukon river 
basin and have been more modified by continuous contact with 
whites. A different tribe, the Tlingits, occupy the headwaters of 
southern and southwestern Yukon, having pushed in from their 
former homes on the Pacific coast of adjoining Alaska. Although 
trapping is still carried on in winter, most of the southern Indians 
work as labourers or in some form of transportation during the 
summer. 

From time to time a few Eskimos are recorded in the Yukon 
census. These have been occasional Eskimo families who lived in 
temporary camps on the arctic coast or in a semipermanent settle- 
ment on Herschel Island in Beaufort sea. 


- NATURAL RESOURCES 


Mineral Resources.— These have been the main support of the 
Yukon population and economy throughout the 20th century. 
Despite the decline in the production of gold, it is significant that 
the Klondike placers have produced for more than 60 years and 
are among the world's leading gold fields. Although most of the 
alluvial gold comes from the dredges of the Dawson area, gold has 
also been produced in smaller quantities intermittently from 
streams across southern Yukon. 

With the decline in gold values, the rich silver-lead ores of 
Keno Hill became the most valuable mineral resource of the 
Yukon. Development of the mine was assisted by the construc- 
tion of an all-season gravel road from Whitehorse to Mayo about 
1950; formerly the concentrates had to be moved by barge on the 
Stewart and Yukon rivers in the short summer season. Transpor- 
tation costs were still high, however, because the concentrates had 
to be carried by truck, rail, boat and rail again to the smelter at 
Trail in southeastern British Columbia. 

Other mineral resources of the Yukon have been produced in- 
termittently. Small amounts of Mesozoic bituminous coal have 
been mined near Carmacks for local heating. Lead and zinc and 
some copper and cadmium are mined, and tin and tungsten placers 
have yielded wealth occasionally. Nickel mineralization has been 
reported near Kluane lake and nickel and base metals are known 
in southeastern Yukon near the former Canol road. Asbestos 
deposits have been investigated northwest of Dawson. 

Agriculture and Forestry.—Despite its northern latitude and 
climatic hazards hardy grain and vegetable crops can grow in the 
Yukon but the lack of a local market does not make agriculture 
profitable. In the 1960s there was a farm population of about 50 
persons, only about 20 farms in the whole territory and less than 
1,000 ac. under cultivation. Gardening is common at all of the 
settlements, however, and a good supply of local vegetables and 
small fruits are produced during the long days of the summer. 
Reconnaissance soil surveys indicate that there are at least 100,000 
ac. of arable land along the Alaska highway west of Whitehorse 
and probably 60,000 ac. in small patches along the terraces of the 
Yukon river. 

Forestry resources are of similar potential value rather than of 
immediate use. Estimates indicate that 40% of the Yukon is 
covered with forests and that 2096 can be classed as productive 
and potentially commercial. Small sawmills supply local lumber 
to Whitehorse, Dawson and Mayo but the annual cut of forest 
products is small. (See also Physical Geography: Vegetation and 
Animal Life, above.) 
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Animal Resources.— The search for furs led to the first settle- 
ments in the Yukon in the middle of the 19th century. Since that 
time furs have been trapped by the small Indian population and 
by a few hundred white residents, but the annual catch of the 
Yukon is a very small portion of the Canadian total. The most 
valuable pelts sent from the Yukon are squirrel, beaver, marten, 
lynx, mink and weasel. 

The hunting of game animals is permitted for all local residents 
who obtain a licence for a nominal fee and game meat makes up 
a large part of the local food requirements. Nonresidents, or visi- 
tors, may also hunt or fish upon the payment of a larger fee for 
a licence. 

Other Resources.—The Yukon is well supplied with water 
power. Most of the potential power is widespread in the head- 
waters of the many tributaries of the Yukon, Liard, Peel and Por- 
cupine rivers but is troubled by variations in seasonal flow. A 
diversion of the Klondike river supplies hydroelectric power for 
the mining industry and homes in Dawson and a dam across the 
Yukon river at Miles canyon, south of Whitehorse, supplies that 
city. 


TRANSPORTATION AND COMMUNICATION 


Until the middle part of the 20th century, water transport was 
the chief means of personal travel and freight movement in the 
Yukon; even in winter snow-covered trails connected with the 
frozen rivers to form transport lines. Air service, which had just 
started prior to World War II, was expanded during the war, be- 
cause of the territory’s strategic location. Roads were also con- 
structed, notably the Alaska highway and a road along the Canol 
pipeline from Whitehorse through the Mackenzie mountains to 
Norman Wells, Northwest Territories. The road to Norman 
Wells was abandoned for about a decade after the war but the 
western end was then improved and some bridges restored. With 
the improvements in roads and air service the water transport 
system lost freight and passengers and gradually declined. In 
some years there were no steamers operating on the Yukon river. 

A government telegraph system serves the Alaska highway and 
the highway to Dawson. The department of national defense and 
department of transport maintain radio stations for radio-tele- 
graph at many points throughout southern Yukon and most im- 
mediate communication is by radio. Bus service operates along 
the Alaska highway from Edmonton to Fairbanks; a railway con- 
nects Whitehorse to Skagway and Pacific coastal steamers. 

See Department of Northern Affairs and National Resources, North- 
ern Affairs Administration, “Yukon Territory—History, Administration, 
Resources and Development” and D. F. Putnam (ed.), “The Canadian 
Northland," Canadian Regions, a Geography of Canada, ch. 22 (1952). 
Both publications list additional references. (J. L. R.) 

YUMA, a city in the southwestern corner of Arizona, U.S., on 
the Colorado river at the mouth of the Gila; the seat of Yuma 
county. It is the centre of large irrigation districts which have 
created rich farming land from the desert. With a year-round 
growing season, agricultural products include lettuce, citrus fruits, 
cantaloupes and alfalfa. Manufactures include water softeners, 
fertilizer and building materials. The tourist trade is also impor- 
tant. Always a strategic river crossing, the site was probably first 
visited by the Spaniard Alarcon in 1540. Several Spanish settle- 
ments in the area failed and it was not until 1854 that the town 
was laid out. Known as Colorado City and Arizona City in its 
early years, Yuma was incorporated in 1871. Two years later a 
dispute with California over which state the city belonged to was 
settled in Arizona’s favour. For comparative population figures 
see table in Arizona: Population. (W. F. H.) 

YUMA DESERT (also known as the Sonoran Desert and in 
part as the Colorado Desert) is an arid region of northwestern 
Mexico and southwestern United States. It extends from about 
the 34th parallel (Blythe and Banning, Calif.) to the 26th (Topo- 
lobampo, Sinaloa); and from the mountains of southern California 
and Lower California eastward to the Sierra Madre Occidental of 
Mexico and the mountains of central Arizona. 

Its scanty rainfall (less than ten inches per year, often under 
five) comes partly as summer thunderstorms and partly as winter 
frontal rain. Summers are exceedingly hot (maxima usually over 
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110° F [about 43° C]); winters are warm (maxima 60° to'79° F 
[about 16° to 21° C], minima 40° to 50° F [about 4? to 10? C]) 
Frosts occur, but are neither common nor severe. : 

The area has typical mountain-and-basin topography: steep, 
rugged mountains rise abruptly above broad basins floored 
smoothly with gravel and sand. The northwestern extremity—the 
Coachella-Imperial Valley—is an exceptional basin with its floor 
far below sea level. It and a few other basins have central salt 
lakes or playas; but most of the area drains to the sea. The few 
permanent streams (the Gila, Salt, Colorado, Yaqui, and Fuerte) 
all have their sources in distant mountain areas. 

Despite the desert conditions, vegetation is surprisingly varied, 
Along dry stream courses, trees and tall brush are common. In 
the north, basin areas have only scattered low shrubs, especially 
creosote bush and bur sage, but on the rocky hillsides cacti are 
plentiful, including the giant saguaro. In Sonora, surprisingly 
thick growths of tall brush and cacti cover the entire landscape, 

A few primitive hunting and gathering Indians (Pima and 
Papago in Arizona and Papago, Seri, and Yaqui in Sonora) still 
roam vast tracts. Modern irrigation permits commercial agricul- 
ture in the Coachella, Imperial, Colorado, Gila and Salt valleys 
(winter vegetables, cotton, flax, citrus fruits, dates, and alfalfa) 
and in the Sonora, Yaqui, and Fuerte valley (wheat and cotton), 
The warm winters attract vacationers to resort cities like Palm 
Springs, Tucson, and Phoenix, to scattered dude ranches and to 
the reservoirs along the Colorado River. See also Mojave DESERT. 

See Edmund Jaeger, North American Deserts (1957). (R. F. Ln.) 

YUMAN, a speech stock of American Indians, named from 
the Yuma tribe which lived in desert regions about the lower 
Colorado River. Yuman speakers included the Havasupai (q.v.), 
Walapai, and Yavapai of the mountains of western Arizona; the 
Mohave (q.v.), Yuma, Kamia, and Cocopa (q.v.) in the Colorado 
River bottomlands; the Maricopa (q.v.), Halchidhoma, Kohuana, 
Halyikwamai, the latter three being lost to tribal identity; the 
Diegueño in the vicinity of San Diego, Calif.; and the Akwa’-ala, 
Yukiliwa, Cochimi, and other groups known under varying local 
names in Mexican California. : 

Traditionally, the Yuman groups practised agriculture, eating 
corn, squash, and pumpkin; they hunted rabbits, mountain sheep, 
and deer with bows and arrows. They took female prisoners in 
war, which they waged largely with bow and arrow and heavy 
clubs; shields were also used. Adults practised tattooing, males 
sometimes covering the body with designs. They lived in large, 
brush huts of domelike appearance. Descent was patrilineal in 
the framework of a clan system, 

See R. M. Underhill, Red Man's America (1953); 
Warriors of the Colorado (1965). Y 

YU-MEN, an ancient oasis town in northwest Kansu Province, 
China, at the foot of the Nan Shan, watered by the Su-lo Ho 
(Shuleh River); it was also a station on the old Kansu ees 
caravan road. Yü-men, meaning “jade gate," was named for the 
nearby ancient "gate" at the end of the Great Wall. S 

Oil production began at Lao-chün-miao, 40 mi. SE of Nurs 
in 1939 in one field of a 700-mi.-long petroliferous zone. fb 
fineries were built, and until the region was reached by the SEE 
Railroad from Lan-chou in 1956, petroleum products Were mo Wm 
eastward and westward by truck tanker fleets. Expansion 0 " 
original field began in 1949, and a new field began product je 
1957. Irrigation systems expanded agriculture, and Yu-men rife 
1960s was rapidly growing into a transport and petroleum cen" ° 


with refineries, by-product plants, and oil-well machinga n j 


ADs Forbes, 


YUNG LO (Cuv Tt or Cirene Tsu) (1360-1424), third a 


peror of the Ming dynasty of China. His actual name asd 
Ti, and he was the fourth son of Hung Wu, founder of the y ower 
He was granted the title prince of Yen in 1370; his seat 5 Prüm 
was at Peking. When Hung Wu named his grandson Che pioa 
wen the heir designate upon the death of his eldest Sm throne. 
in 1392, Yung Lo plotted actively for the usurpation oki 
By making alliances with imperial officials in the north a of his 
court eunuchs the prince began his rebellion after the. uel one, 
father, in 1398, The march toward Nanking was a triumP 
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although great sections of the north were devastated. Nanking 
was captured in 1403. 

Once on the throne, Yung Lo brought the Ming dynasty to 
the zenith of its power. Annam was reincorporated into the em- 
pire in 1407; Japan under Ashikaga Yoshimitsu paid tribute; cam- 
paigns were continued against the Mongols; for awhile the Chinese 
controlled the caravan route into Sinkiang; and Shahrukh (1404— 
47), Timur’s fourth son who ruled at Herat in central Asia, sent 
an embassy to the Ming court. Great naval expeditions, seven 
altogether, were sent between the years 1403 and 1433 to southeast 
Asia and as far away as Aden and the Somali coast of Africa. 

Yung Lo had no love for Nanking, and in 1421 he moved the 
imperial capital to Peking, which was rebuilt; the Forbidden City 
was completed in 1422. Another accomplishment was the com- 
pilation of the Yang-lo ta-tien, a great compendium ordered in 
1403 and completed in 1408. Its 22,877 chapters in 11,095 vol- 
umes contained excerpts and entire works pertaining to practically 
all subjects. 

See also Cuma: History; Mune. 

YUNG-NING: see NAN-NING. 

YUNNAN (YON-NAN SHENG), a mountainous plateau prov- 
ince of southwest China averaging about 6,000 ft. (1,800 m.) 
altitude, with its western half (inaccessible and sparsely settled) 
comprising deep longitudinal gorges separated by ridges rising 
to over 18,000 ft. (5,500 m.) in the north. Area 168,417 sq.mi. 
(436,200 sq.km.), pop. (1957 est.) 19,100,000. The Salween (Nu 
chiang), Mekong (Lan-ts'ang chiang), and upper Yangtze (Chin- 
sha chiang) rivers enter the province in the northwest, the former 
two flowing southward through Yünnan and the latter looping 
eastward through northern Yiinnan into Szechwan. In the eastern 
half, the Red River (Yiian chiang) runs southeast into Vietnam, 
and tributaries of the Yangtze and Hsi chiang of south China cut 
the plateau. A number of lake basins in the central sections 
form the agricultural and politico-cultural heart of the province 
dominated by the provincial seat at K'un-ming (q.v.). Cli- 
matically, the southerly latitudes, together with the high altitudes, 
provide a mild, springlike climate most of the year, with altitudinal 
zonation from tropical lowland valleys in the south to alpine 
heights in the north, Rainfall, which is heaviest in summer, 
averages from 50 to 60 in. (1,270-1,525 mm.) in the southwest 
and south to under 40 in, (1,015 mm.) in the area south of K’un- 
ming and parts of the north. Winters are dry, sunny, and mild. 
About 7,000,000 ac. (2,800,000 ha.) of the province are under cul- 
tivation, composing only about 6.7% of the total provincial area. 
Paddy rice is the dominant summer crop. Other food crops in- 
clude winter wheat, barley, corn, kaoliang, sweet potatoes, and 
Sugarcane, Industrial crops include cotton, hemp, tobacco, and 
tree crops such as tea, tung oil nut, walnut, fruits, and mulberry, 
the latter for silkworm culture. Opium and medicinal herbs also 
are produced. Extensive coffee tree planting, begun in the late 
1950s, was continued thereafter. Numerous livestock, such as yel- 
low cattle and mules as well as pigs, are raised, and Yiinnan ham 
is famous in China. 

Yiinnan has a variety of mineral resources, including the coun- 
try’s largest reserves of tin and nonferrous metals. Coal is found 
In several areas, including Kuang-t'ung (formerly I-p'ing-lang) 
West of K'un-ming, and eastern Yünnan where an estimated 1,500,- 
000,000-ton deposit was found. Tin is mainly mined south of 

un-ming at Ku-ch'iu, Shih-p'ing, and Meng-tzu, while large 
ad and zinc mines are at T’ung-ch’uan in northeastern Yünnan. 

rrow-gauge railroads connect the tin and coal mines with K’un- 
ming. K'un-ming is the important industrial centre, with steel 
Plants and light industries such as textiles and machinery. 
js The provincial area was the site of the early Nan-chao and Ta-li 
oss It was completely conquered by Kublai Khan in the 
century, and became part of the empire in the 17th century. 

Turkish governor from Hsin Chiang initiated the conversion of 
Undreds of thousands of west Yünnan people to Islam; those 

uslims revolted against Chinese oppression, 1855-73 (Panthay 

bellion) , and maintained an independent state in the west around 
Ee During World War II the Burma road lifeline leading to 
echwan was maintained through Yünnan. 


(D. B. Cx.) 
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After 1949 thousands of Nationalist troops and adherents fled 
to southwestern Viinnan frontiers and for years afterward har- 
assed the Chinese Communist government, often from Burmese 
territory. About 60% of the population are composed of more 
than 50 minority ethnic tribes differing from the Chinese, who 
form the largest single group. Many areas are organized into so- 
called minority autonomous districts. Yiinnan’s western borders 
with northern Burma are unsettled. (H. J. Ws.) 

YUNUS EMRE (d. 1320), Turkish poet and mystic, who 
has exercised a powerful influence on Turkish literature, was 
born in Anatolia. Though legend obscures the facts of his life he 
seems to have traveled extensively, meeting other great mystics 
of the time, and becoming an ardent follower of Jalal-ud-din 
Rumi and a leading representative of the mystic movement in 
Anatolia. He was venerated as a saint after his death. His poems, 
which are mainly devoted to the themes of divine love and human 
destiny, are characterized by deep religious feeling. In striking 
contrast to the divan poets, he wrote in a straightforward, almost 
austere style and mainly in the traditional syllabic metre of folk 
poetry. His work had a profound influence on later mystics and 
inspired the poets of the Turkish renaissance of national poetry 
after 1910. 

See A. Gélpinarli, Yunus Emre Divani, 3 vol. (1943-1948) ; E. Rossi, 
“Il poeta mistico turco Yunus Emre,” Oriente Moderno, vol. d sn 

YUROK, a group of North American Indians who, with the 
neighbouring Wiyot, comprise the Ritwan branch of the Algonkian 
linguistic family (see ALGONKIAN Tres). When first encoun- 
tered by Europeans in the 18th century, they were living along the 
lower reaches of the Klamath River in California, and on both 
sides of the river’s mouth where it empties into the Pacific Ocean. 
Warfare was common between Yurok villages (there were more 
than 50) and with other tribes in that area. They had no chiefs, 
and status was directly related to wealth; considerable attention 
was paid to the accumulation of a type of primitive money in the 
form of the white, tusklike shells of a mollusk belonging to the 
genus Dentalium (see ScaPHOPODA). Lampreys, salmon, and 
acorns were commonly eaten, and redwood canoes were used for 
river and ocean transportation. Although the potlatch (g.v.) was 
not practised among the Yurok, a major aspect of marriage was the 
exchange of property. Clothing consisted of animal skins, and 
women also wore headpieces of basketwork or bark. Their 19th- 
century population has been estimated as 2,500. During the 1960s 
a total of 959 Yurok were reported from four communities along 
the coast of northern California. See also INDIANS, NORTHWEST 
Coast. 

See A, L. Kroeber, Comparative Notes on the Structure of Yurok 
Culture (1960); J. O. Bright and W. Bright, “Semantic Structures in 
Ai EE California, . „” American Anthropologist, vol. 67 (Oct. 

YUST, WALTER (1894-1960), editor of Encyclopedia Bri- 
tannica, was born in Philadelphia, Pa., on May 16, 1894. After 
graduating from the University of Pennsylvania, Philadelphia, in 
1917, he worked for the Philadelphia Evening Ledger and later for 
newspapers in New Orleans and for other publications. He be- 
came literary editor of the Philadelphia Public Ledger in 1926. In 
1929, upon writing a review of the 14th edition of Encyclopedia 
Britannica, Yust came to the attention of its president, William 
Cox. The following year he was named advertising manager for 
the encyclopaedia. He became associate editor in 1932 and in suc- 
cession to Franklin H. Hooper was editor in chief of all Britannica 
publications from 1938 until his retirement in 1960—longer than 
any of his predecessors. He died in Evanston, Ill, on Feb. 29 
1960. See ENCYCLOPAEDIA. (Jc V.D) i 

YVELINES, a département of France formed in 1964 from 
the western part of the former département of Seine-et-Oise. It 
is bounded north by Val-d’Oise, east, toward Paris, by Hauts-de- 
Seine, southeast by Essone, southwest by Eure-et-Loir, and north- 
west by Eure. Area 877 sq.mi. (2,271 sq.km.). Pop. (1962) 686,- 
902. Yvelines comprises part of the Seine Valley below Paris and 
farther south, the hilly and wooded country west of Paris around 
and beyond Versailles, which is the Préfecture of the département. 
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The peninsula within the meander loop of the Seine River that ex- 
tends south from Argenteuil to Croissy is largely overspread with 
modern extensions of Paris, but most of the next loop to the north- 
west is occupied by the forest of Saint-Germain. Above the steep 
south side of the Seine Valley, Saint-Germain-en-Laye has grown 
alongside its castle, which was one of the chief residences of the 
kings of France from the Middle Ages. It now contains the mu- 
seum of French national antiquities. A terrace was laid out to the 
north by André Le Nôtre between 1668 and 1673. On the other 
side of the peninsula, less than five miles away across the forest 
but 17 mi. (27 km.) downstream, Poissy has the Simca automo- 
bile works. Farther downstream the towns and villages of the 
Seine Valley are growing rapidly as residential and industrial 
satellites of Paris. Since 1950 a large new unit manufacturing 
Renault automobiles has appeared at Flins. Nearby are cement 
works that exploit the limestone of the valleyside, and a new 
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electric power station on the riverbank at Porcheville, 
an old market town and river port, with a fine church reminiscent 
of Notre-Dame-de-Paris, is being developed as an industrial cen. 
tre in pursuance of the policy of decentralizing industry from the 
inner metropolitan area. 

South of the Seine Valley, Versailles (g.v.), 12 mi. (20 km.) 
from Paris, is the nucleus of suburban development. : 

Extensive tracts of infertile sand have restricted agriculture 
in the département, and large areas were reserved as royal hunt. 
ing grounds. Among them the great forest of Yvelines or Ram. 
bouillet (g.v.) alone occupies more than 30,000 ac. (12,000 ha), 
Amid the forests are islands of fertile Jimon-covered limestone 
plateaus devoted to wheat and sugar beet, and more continuous 
tracts of similar country occupy the north of the département 
around Mantes. Along the valley floors are strips of market 


gardening. (An. E. S.) 


Mantes, 
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This letter together with Y was adapted by the Romans 

from the Greek alphabet after the conquest of Greece 

for use in Greek words borrowed or transliterated. It 

was the seventh letter of the Greek alphabet and had 

the form T. or “7. It was present in the Etruscan, 
Oscan, and Umbrian alphabets, and according to a tradition un- 
supported by actual inscriptional evidence it had at one time been 
present in the Latin alphabet also, probably with the value of the 
voiced s which must have been an intermediate stage in the change 
of intervocalic s to z. Its place in the alphabet was filled by the 
letter G adapted from C to represent the voiced velar stop. The 
letter corresponded to Semitic TT. (zayin). 

The minuscule letter has generally retained the form of the 
majuscule, though in certain hands the form J^ has developed. 

The sound represented by the letter in Greek is not precisely 
known, It was, at least in certain cases, a double sound and prob- 
ably varied in separate dialects as well as in different words be- 
tween z, Z, zd, dz or dž. In Latin it was probably the voiced sibi- 
lant corresponding to s, and this value it has retained till modern 
times. (B. F. C. A.; J. W. P.) 

ZABID, a town of the Tihamah coastal plain of Yemen, head- 
quarters of a gada’ (district) in the liwa’ (province) of San‘a’. 
Pop. (1964 est.) 8,000. It is a walled town, quadrilateral in form, 
lying on the motor track from Al Mukha (or Ta'izz) through 
Bayt al Faqih to Al Hudaydah. It has a good market with de- 
dining weaving and dyeing industries. Zabid was founded by the 
Ziyadids in the 9th century and after the Ayyubid period became 
the capital of the Rasulid dynasty (see YEMEN: History). It was 
long a famous university town, and a Shafi‘ite college existed there 
till comparatively recent years. (W. H. Is.) 

ZABRZE (German HINDENBURG, 1915-1945), a Polish indus- 
trial town of Katowice wojewodztwo (province) in the Silesian 
highlands. lies on the Katowice-Opole railway line, 11 mi. (173 
km.) WNW of Katowice City. Pop. (1960) 188,800. Founded 
about the 14th century, Zabrze was a small village until its devel- 
opment as a mining settlement from 1791. It became Prussian in 
1742 and in 1921, when Upper Silesia was partitioned between 
Poland and Germany, it remained in German hands. The town, 
badly damaged during World War II, was transferred to Poland 
in 1945. One of the largest towns in the upper Silesian industrial 
tegion, Zabrze has a developing coke and chemical industry, based 
on local coal deposits, with iron foundries, glassworks, and chemical 
and electric power plants. The Silesian Academy of Medicine 
(1948) is in the town. (K. M. Wr.) 

ZACATECAS, a state of Mexico and also the capital of the 
State. Area of state 28,973 sq.mi. (75,040 sq.km.); pop. (1960) 
817,831. It belongs wholly to the great central plateau, with an 
average elevation of about 7,700 ft. (2,300 m.). The state is tra- 
Versed in the west by lateral ranges of the Sierra Madre Occidental, 
and by numerous isolated ranges in other parts. There are no 
large rivers. The climate is dry and generally healthful, warm in 
the valleys and temperate in the mountains. 

The agricultural products are cereals, sugar, and maguey; the 
first depends on the rainfall, which often fails altogether, the 
Second on irrigation in the lower valleys while the third does best 
Ina dry climate on a calcareous soil with water not far beneath the 
Surface, 

Mining for silver, gold, mercury, copper, iron, zinc, lead, bis- 
Ruth, antimony, and salt is carried on. The state's mineral wealth 
Was discovered soon after the conquest, and some of its mines, dat- 
ni from 1546, are among the most famous of Mexico. Manufac- 
S are limited chiefly to the reduction of mineral ores; extrac- 

9n of rubber from guayule; making of sugar, rum, mescal, pulque, 
Woolen and cotton fabrics; and some minor industries of the state 
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capital, Zacatecas. Other principal towns are: Fresnillo (g.v.), a 
silver and copper mining centre, Sombrerete, Concepción del Oro, 
and Tlaltenango. 

The state is traversed by rail, highway, and air routes. Its 
principal attractions are the many ultra-Baroque churches of the 
colonial period, paid for by the torrent of silver which rich men 
gave as they vied with each other in trying to erect the most lavish 
monument possible, (J. A. Cw.) 

Zacatecas, the state capital, is 442 mi. (711 km.) by rail from 
Mexico City. Pop. (1960) 31,701. The city, a mining and agricul- 
tural centre, lies in a deep narrow ravine, and has an elevation of 
7.377 ft. (2,249 m.), although the surrounding table lands rise 
above 8,000 ft. The high altitude and severe winds make the 
climate one of the least healthful in the republic. 

Zacatecas was founded in 1548, following the discovery of 
silver-bearing veins in the area in 1546 by Juan de Tolosa, and was 
made a city in 1585 by Philip II. The real de minas (mining dis- 
trict) of Zacatecas is credited with having yielded a fifth of the 
world’s silver before the 19th century. Its name is apparently 
derived from the Zacatec Indians and the Aztec Zacatlán (country 
where the Zacate grass grows). 

The cathedral, which is noted for its highly carved portico, 
was begun in 1612 and completed in 1752. It contained rich paint- 
ings from Europe and elaborate silver and gold work until the 
reforms of the 1850s and 1860s, when most of them were con- 
fiscated. The extensive Indian ruins of Chicomostoc, as yet largely 
unrestored, are 28 mi. NW of Zacatecas. G-qnge 

ZACCONI, LODOVICO (1555-1627), Italian music theorist 
who, with D. P. Cerone, was the last of a distinguished line of 
Renaissance writers on music, was born in Pesaro on June 11, 1555. 
He became a priest, later an Augustinian, and studied music with 
Andrea Gabrieli in Venice, where he was musical director for his 
order. He went to Vienna in 1585 at the invitation of the archduke 
Charles. In 1592 he published the first part of his Prattica di 
musica, dedicated to William V, duke of Bavaria, whose service 
he had entered three years earlier. In 1596 he returned to Italy, 
and in 1622 published the second part of his treatise in Venice, 
He died at Firenzuola, near Pesaro. on March 23, 1627. 

Zacconi's lucidly written compendium is an authoritative and 
encyclopaedic summary of the theory and practice of Renaissance 
music. His handling of theoretical matters is strikingly illumi- 
nated by the practical nature of the book. His descriptions of 
contemporary instruments, their construction, compass, and use, 
and his discussion of improvised ornamentation, are particularly 
valuable to the modern scholar and performer. Zacconi's composi- 
tions include a set of ricercari (fugal pieces) for organ and four 
books of canons. His autobiography (1626), in which he describes 
himself as a musician, painter, and poet, is in the Liceo Musicale, 
Bologna. (B. L. Tr.) 

ZACHARIAS, SAINT (d. 752), pope from 741 to 752, was 
a Greek by birth and appears to have been on intimate terms with 
Gregory III, whom he succeeded in November or December 741. 
Contemporary history dwells chiefly on his personal influence with 
the Lombard kings Liutprand and Rachis. It was due largely to 
his tact in dealing with these princes in a variety of emergencies 
that the exarchate of Ravenna (g.v.) was rescued from becoming 
part of the Lombard kingdom. The correspondence between 
Zacharias and Boniface, the apostle of Germany, shows how great 
was the influence of the pope on the events then passing in the 
Frankish kingdoms. He gave his support to the deposition (751- 
752) of Childeric III, the last Merovingian king, and authorized 
the Frankish church to anoint Pepin as king of the Franks. His 
action in the transference of the royal crown to the house of Pepin 
(Carolingians) established a precedent that was of the greatest 
significance in the future relations between pope and emperor, 
and was of extreme importance to the theorists and controver- 
sialists at the time of the investiture controversy (g.v.). Zacha- 
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rias is known in the East for his widely read Greek translation of 
the Dialogues of Pope Gregory the Great and for his Catholic at- 
titude toward the iconoclastic controversy. He died on March 14 
or 22, 752, and is commemorated in the Roman martyrology on 
March 22. See also Papacy. (R. E. MeN.) 

ZACHARIAS, PROPHECY OF: see ZECHARIAH, Book or. 

ZADAR (Italian Zara), a town of the Socialist Republic of 
Croatia, Yugoslavia, and former capital of Dalmatia, lies on the 
northwestern end of a low-lying peninsula separated by the Zadar 
Channel from the islands of Ugljan and Pasman, 72 mi. (116 km.) 
NW of Split. Pop. (1961) 25,243. The inlet between the penin- 
sula and the adjacent mainland forms a natural deepwater harbour. 
The Venetians made the town still more secure by digging a deep 
ditch on the landward side. The ancient Liburnian town of Iadera 
became Roman in 100 s.c. Spared in the Avar and Slav invasions 
of Dalmatia (c. a.D. 600), it remained Byzantine till 882, after 
which it had to pay to Croatia 110 ducats yearly for possessions on 
Croatian territories. Wars for Zadar went on between Venice 
and Croatia for 300 years more. In 1797 Austria took Zadar from 
the Venetians, and by the Treaty of Rapallo in 1920 it became 
Italian. During World War II, Zadar suffered heavy damage from 
Allied bombing, over three-quarters of its buildings being de- 
stroyed. It has belonged to Yugoslavia since 1945, The secular- 
ized Church of St. Donat probably dates from the early 9th cen- 
tury. Zadar has well-developed industries, including shipbuilding, 
distilleries, and maraschino liqueur. A university was founded in 
1955. (V. De.) 

ZAGAZIG: see ZAQAZIQ, Az. 

ZAGHAWA, an arabicized Negroid group occupying semides- 
ert country southeast of the Sahara, on either side of the boundary 
between Darfur (Republic of the Sudan) and Wadai (Republic 
of Chad). Numbering approximately 200,000 in the 1960s, and 
subject to the states in which they reside, the Zaghawa tradition- 
ally were grouped in exogamic clans gathered into tribes that often 
were hostile to each other. They call themselves Beri; the neigh- 
bouring Bideyat also identify themselves as Beri, although neither 
group readily acknowledges relationship. 

The Zaghawa live in small villages (the largest are Kornoy and 
Am Borv in Darfur and Iriba in Wadai) not too far from perma- 
nent wells, and in good defensive positions. Their chief occupation 
is cattle raising, and they also keep goats, sheep, camels, and asses. 
Agriculture is limited in Wadai where the men hunt gazelles. They 
live on cereals, milk, and a little meat, bartering butter, cotton, and 
stock for millet, salt, dates, and clothing. The Zaghawa are Mus- 
lims, but retain important traces of ancient creeds. See also AFRI- 
CAN LANGUAGES: The Central Saharan Family; DARFUR. 

Breriocrarny.—H. A. MacMichael, “Notes on the Zaghawa,” Journal 
of the Royal Anthropological Institute, vol. 42 (1912), A History of 
the Arabs in the Sudan, 2 vol. (1922); J. Tubiana, “La mission du 
CNRS aux confins du Tchad,” Cahiers d'études africaines, vol. 1 (1960), 
“Note sur la langue des Zaghawa,” Actes du XXV* congrés international 
des orientalistes, vol, v (1963) ; M. J. Tubiana and J. Tubiana, Contes 
Zaghawa (1961); M. J. Tubiana, Survivances préislamiques en pays 
zaghawa (1964), (Jo. T.) 

ZAGHLUL PASHA, SAAD (c. 1860-1927), Egyptian 
statesman and patriot, leader of the Egyptian Nationalist Party 
(the Wafd) in the early 20th century. Born in the Al Gharbiyah 
province of pure Egyptian peasant stock, he was educated at the 
Muslim University of Al Azhar in Cairo and became an official 
under the Ministry of the Interior. In 1882, after the British oc- 
cupation of Egypt, he was detained for a while on the orders of 
the khedive, Tewfik. After his release he began to practise law 
and in 1893 became a judge in the native court of appeal. Zaghlul, 
a tall, rather ungainly man who bore throughout his life many of 
the physical marks of his peasant origin, had now begun to move 

in socially exalted circles. He learned French and moved freely 
among the Turkish ruling class, but in spite of these new connec- 
tions he remained in association with leading nationalists. 

In 1906 Zaghlul became minister of education and in 1910 min- 
ister of justice. In 1913 he became vice-president of the chamber 
which had been set up under a new constitution, and he soon be- 
came the principal spokesman of the Nationalist Party. 

Discontent grew in Egypt during World War I, although Zaghlul 
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counseled moderation. Following the announcement of Pres, 
Woodrow Wilson's Fourteen Points came the Anglo-French decla- 
ration in November 1918 which promised self-determination to 
peoples freed from the Turkish yoke. On Nov. 15 Zaghlul, with 
Abdel Aziz Bey Fahmi and Sharawi Pasha, had a meeting with Sir 
Reginald Wingate, the British high commissioner. The delegation 
asked for independence and an alliance with the United Kingdom 
and requested that they be allowed to proceed to London to place 
their views before the British government. Wingate reported in 
favour of the latter request but was informed by London that no 
Nationalists should be allowed to leave Egypt. 

In January 1919 Wingate was recalled to London, where his at- 
tempts to represent the Egyptian case were met with the implaca- 
ble hostility of Lord Curzon, then temporarily. in charge of the 
Foreign Office. The British government was prepared to receive 
two Egyptian ministers only. Curzon acknowledged that the 
Egyptian ministers did not wish to visit England without the 
Nationalist leaders and that their attitude in this was approved 
by the sultan; but he described Zaghlul and his colleagues as men 
of doubtful standing and antecedents, who had organized a dis- 
loyal movement against the protecting power. When this message 
reached Cairo, the Egyptian government resigned. The sultan met 
such strong opposition in his efforts to find a new cabinet that he 
asked the British for protection, and on March 8, 1919, Zaghlul 
and three others were arrested and deported to Malta, After the 
appointment of Lord Allenby as special high commissioner with 
a policy of conciliation, the Malta detainees were released and 
went to Paris in the unavailing hope of obtaining a hearing at the 
Peace Conference. In June 1920, after the Milner mission of 
inquiry to Egypt had returned to England, Zaghlul was invited to 
London, and in August a draft memorandum, agreed to by Zaghlul, 
indicated the sort of settlement with Egypt that Milner would 
recommend. But opinion, both British and Egyptian, hardened, 
and when Lord Curzon sought to negotiate a settlement with the 
prime minister, Adly Yeghen Pasha, it became apparent that 
Zaghlul was the most powerful man in Egyptian politics. Adly 
resigned and no replacement for him could be found in face of the 
mounting agitation of the Wafd, This brought new disorders in 
December 1921 and a second deportation of Zaghlul, first to Aden 
and then to the Seychelles. 

Zaghlul, who in September 1922 had been transferred to Gibral- 
tar, was released in April 1923. Returning to Egypt, he dominated 
the elections of January 1924 and formed a ministry. In the 
autumn of 1924 he negotiated for a settlement of Anglo-Egyptian 
difficulties in London with the Labour prime minister, J. Ramsay 
MacDonald. He returned unsuccessful, and soon the long-standing 
conflict between the Wafd and the palace was apparent. Measures 
taken by the British government after the assassination in Cairo 
of Sir Lee Stack, the governor-general of the Sudan, in November 
1924 led to Zaghlul’s resignation. But he remained the most m- 
fluential politician in Egypt until his death in Cairo on Aug. 25, 
1927. See also Ecvrr: History. Œ. S. D.) 

ZAGORSK (formerly Serctvevo), a town in the Moscow 
Oblast’ of the Russian Soviet Federated Socialist Republic, 
U.S.S.R., lies 43 mi. (70 km.) NE of Moscow on the main railroa 
and highway to Yaroslavl. The town owes its origin to the famous 
monastery founded on the site in 1337-40 by St. Sergius. (qv) 
Radonezh and dedicated to the Trinity (Troitsa), hence its doul 3 
name Troitse-Sergiyev. The town which grew up round the id 
fied walls of the monastery was called Sergiyevo until in 1930 bi 
was renamed Zagorsk after the Bolshevik B. V. Zagorski (1883 
1919). In 1742 a theological seminary was opened at the pu 
tery, which in 1744 received the title of Laura (g.v.). In us 
theological academy moved there from Moscow. The ape 
group of monastic buildings, much visited by tourists, includes P. 
Troitsa Cathedral (1422-23), containing the tomb of St. Ree 
and icons attributed by some scholars to Rublev (9-2); 
painted his Old Testament Trinity for the monastery; the wer; 
of the Holy Spirit (Dukhovskaya) (1476-77) with its later tomo 
the Uspenski (Dormition) Cathedral (1559-85) containing 2 
coes of 1684; the late 17th-century refectory; and the 18th-cen 
belltower. Thereisa toy museum in the monastery, butinm 
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times toy making in the town has been overshadowed by engineer- 
ing (especially agricultural machinery) and the chemical industry. 
Bricks, reinforced concrete, furniture, and knitwear are also man- 
ufactured. (R. A. F.) 

ZAGREB, the capital of Croatia in the Socialist Federal Re- 
public of Yugoslavia, and the seat of a Roman Catholic arch- 
bishop, is situated between the slopes of the Medvedica Hills to 
the north and the Sava River to the south. Pop. (1961) 430,802. 

The old town is composed of the two settlements, Gradac and 
the Kaptol. The new town was extended toward the south after 
the 17th century and its growth became particularly rapid during 
1860-1914. Between 1807 and 1910 the population rose from 
7,106 to 74,703. The city continued to grow between World Wars 
Tand II, and after 1945 it spread on to the right bank of the Sava 
which there flows in an easterly direction. The centre of the new 
town is the Trg Republike (Square of the Republic). From there 
radiate main streets and avenues with their modern buildings. The 
city is most attractive, with many open squares and parks (Zrin- 
jevac, Botanical Gardens, Tuskanac, Maksimir). 

Zagreb is the cultural centre of Croatia. It is the seat of the 
Yugoslav Academy of Science and Arts. There are a large uni- 
versity library, several picture galleries with old and modern paint- 
ings and a collection of engravings, various museums, a university, 
and academies of arts, music, and theatrical art; an astronomic 
observatory and a nuclear energy institute named after Rudjer 
Boskovic (see BOSCOVICH, RUGGIERO GIUSEPPE). 

The city is an important junction of roads and railways from 
western and central Europe to the Adriatic Sea and southeastern 
Europe. It is connected by airlines with many European capitals 
from the airport at Lucko, 10 mi. from the town. Zagreb is one 
of the most important industrial and manufacturing centres of 
Yugoslavia. About 43% of the population is employed in industry, 
chiefly in the manufacture of machines, metal and electrotechnical 
products, textiles, chemicals, printing, leather, and food. The 
Zagreb Fair has an international character. 

History.— Zagreb was first mentioned in the documents of 1093, 
when Ladislas I, king of Hungary and Croatia, established the 
Roman Catholic bishopric there. Of the settlements that previ- 
ously existed on the site, the most important were Gradac (now the 
Upper town) and the Kaptol, between which a bitter feud raged for 
centuries. After the Tatar invasion in 1242 Bela IV, king of Hun- 
gary and Croatia, proclaimed Gradac a free and royal town. Then 
began the building of fortifications of which the towers of 
Lotrscak, Popov Toranj, and Kamenita Vrata have survived. The 
Upper town contains among its notable buildings the Gothic church 
of St, Marcus, the Baroque church of St. Catherine, the palaces 
Zrinski and Orsic, a former Jesuit monastery, and the neoclassic 
Draskovic Palace. The Kaptol, fortified after 1466, has a Gothic 
cathedral (13th-15th century) in the sacristy of which is a fresco 
of the 13th century; the cathedral was restored at the end of the 
19th century. Near the cathedral is the archbishop’s Baroque 
palace with a chapel of St. Stephen (mid-13th century). 

„ôS a political centre, Zagreb played an important role in the 
history of Croatia, especially in the 1830s, the date of the Croatian 
National revival. It was also the centre of a strong Yugoslav 
[| ugs of which Bishop J. G. Strossmayer (g.v.) was the 
3 ellectual inspirer. He was among the founders of the Southern 

àv Academy (1867) and of the Zagreb University (1874). 
ux Oct. 29, 1918, a national assembly met in Zagreb and de- 

led that all links with the Austrian empire and the kingdom of 

nat should be severed, proclaiming Croatia, Slavonia, and 
ie (with Rijeka) an independent state. On Nov. 24 the 
= id council proposed to proclaim the unification of Croatia 
Meu erbia and Slovenia. In 1921 the city's administrative area 

BEI to 27 sq.mi. and its population reached 108,338. 
los qua the creation of a Yugoslav state serious differences 
ax etween Croatian national aspirations for autonomy and 
AS. tendencies toward centralization. Zagreb became the 

=e hee an autonomous movement. In April 1941, during World 
dent Cj, Zagreb became the capital of the newly created indepen- 

v pt In April 1945 it was liberated from the Axis powers 

ugoslav partisan forces of Marshal Josip Broz (Tito) and 
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See also Yucosravi: History. 
(K. S.-8.; Mo. Š.) 

ZAHARIAS, BABE DIDRIKSON (Miprep Erra DD- 
RIKSON ZAHARIAS) (1914-1956), U.S. athlete, one of the greatest 
of the first half of the 20th century, was a champion performer in 
basketball, track and field, and golf. Born June 26, 1914, at Port 
Arthur, Tex., she was a record breaker while still a high-school 
student. She was an All-American basketball player in 1930; won 
eight events and tied for a ninth in women’s national track and 
field championships from 1930 to 1932 (1930, baseball and javelin 
throws; 1931, 80-m. hurdles, broad jump, and baseball throw; 
1932, 80-m. hurdles, javelin, and baseball throws, and tied for the 
high-jump title), and captured two events in the 1932 Olympic 
Games (q.v., for her records there), setting a new record in winning 
the javelin event and establishing a new U.S. outdoor mark in the 
80-m. hurdles. Miss Didrikson turned professional in the mid- 
1930s and gave athletic exhibitions throughout the country. In 
1935 she began playing golf (with amateur standing) and soon 
became the leading woman golfer in the U.S. In 1947 she won 
17 straight golf titles, including the British Women’s Amateur, of 
which she was the first U.S. winner. She later became a profes- 
sional golfer. In 1953 she underwent a cancer operation and ap- 
peared to be recovered when she later won the U.S. National Open 
and All-American Open in 1954. In 1956 she again submitted 
to cancer surgery and died Sept. 27, 1956, at Galveston, Tex. 

She married George Zaharias, a wrestler, in 1938, Her auto- 
biography, This Life I’ve Led (1955), reveals her as a delightful 
and courageous woman as well as a great athlete. (D. Sr.) 

ZAHAROFF, SIR BASIL (1849-1936), international finan- 
cier and dealer in armaments, was reputedly one of the world's 
wealthiest men and often described as "the mystery man of Eu- 
rope.” He was born at Muğla, in western Anatolia, on Oct. 8, 
1849, of poor Greek parents whose name was russified into 
Zaharoff when they emigrated to Odessa. After working for a 
time for an uncle in the cloth trade in Istanbul, the young Zaharoff 
was sent to the English school there in 1866 and then to London, 
as representative of his uncle's firm, in 1870. He married an 
English girl, Emily Burrows, in 1872, under the assumed name of 
Prince Z. B. Gortzakoff. He went with her to Belgium, but was 
accused by his uncle of embezzlement and extradited. Tried and 
acquitted, he left England in 1873 for Cyprus, under the name of 
Z. Z. Williamson. 

Having moved to Athens, Zaharoff met Stefanos Skouloudis, a 
financier and diplomat. Recommended by Skouloudis to T. V. 
Nordenfelt, the Swedish gun designer, Zaharoff became the latter's 
agent for the Balkans. In 1888, when H. S. Maxim, the machine 
gun inventor, joined Nordenfelt, Zaharoff became their agent also 
for central Europe and Russia. When in 1895 the Vickers firm 
purchased the Maxim-Nordenfelt enterprises, Zaharoff’s activity 
extended to all its business. Already a millionaire, he bought a 
house in Paris and, in 1913, became a French citizen. 

During World War I, Zaharoff's activities and profits increased 
considerably. Speaking many languages and acquainted with many 
influential people, he became a pro-Allied intelligence agent on the 
highest level. For his services he was made, at the end of 1918, 
grand officer of the Légion d'Honneur and knight grand cross of the 
Order of the British Empire. Later, in 1924, he was installed 
knight grand cross of the Order of the Bath. Hating Turkey, 
Zaharoff, through his friendship with Lloyd George, had done much 
to promote the Greco-Turkish War (q.v.) of 1921-22. 

Zaharoff's first wife, deserted, died in London in the 1890s 
Meanwhile he had met Maria del Pilar de Muguiro, duquesa de 
Villafranca, whose husband, the mentally deranged Francisco de 
Borbón, duque de Marchena, belonged to the royal House of Spain 
Falling in love, he bought her the cháteau of Balincourt in France. 
In 1923 Marchena died; and in 1924 Zaharoff married the widow. 
On her death (1926), he retired to Monte Carlo, where he con- 
Preis casino (but never gambled). He died there on Nov. 

See D. McCormick, Peddler of Death (1965). (K. Sx.) 

ZAHIR SHAH (MonaxwED Zanm SHAH) (1914- ) king 
and religious leader of Afghanistan since 1933, was born in Kabul 


became the capital of Croatia. 
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on Oct. 30, 1914. He was educated first in Kabul and subsequently 
in France, where he accompanied his father, then Gen. Nadir 
Khan, who had been exiled by Amir Amanullah in April 1924 and 
appointed as minister in Paris. In 1929 his father returned to 
Afghanistan; defeated the usurper Habibullah, and in October was 
proclaimed king. Soon afterward Zahir Shah also returned and 
was enrolled in the Military College in Kabul. He was a good stu- 
dent, fluent in French, proficient in English, and a fine horseman 
and good shot. He married his cousin, Princess Umaira, and had 
five sons—the eldest, Ahmad Shah, born in 1934—and two daugh- 
ters. In 1932 he became assistant war minister and in 1933 acting 
head of the Ministry of Education. He was crowned king on Nov. 
8, 1933, after the assassination of his father, whose policy he con- 
tinued, with the support in his early years of his uncles, Sirdar 
Hashim Khan and Shah Mahmud Khan. Zahir Shah's government 
has followed a program of gradual social progress and national 
development by establishing internal stability, developing natural 
resources and communications, providing educational facilities, and 
maintaining neutrality in foreign relations, accepting technical as- 
sistance from both the United States and the U.S.S.R. See also 
AFGHANISTAN: History. (R. W. Fe.) 

ZAHN, ERNST (1867-1952), German-Swiss writer whose 
realistic prose, though somewhat conventional, reflects a real in- 
sight into the everyday life of the alpine people he knew. Born 
in Ziirich on Jan. 24, 1867, of German parents, he became well 
acquainted with mountain people when president of the diet of 
Uri and as manager of the railway restaurant at Göschenen. In 
1917, when literary success made it possible for him to work as a 
free-lance writer, he moved to Meggen, near Lucerne. Both his 
short stories (e.g., Bergvolk, “Alpine People," 1896; Helden des 
Alltags, “Heroes of Everyday Life,” 1906) and his novels (e.g., 
Albin Indergand, 1901; Herrgottsfáden [1901; Eng. trans. Golden 
Threads, 1908]; Frau Sixta, 1926; Die grosse Lehre, “The Great 
Lesson," 1943) were very popular. Was das Leben zerbricht 
(“What Life Destroys,” 1912) deals largely with the middle-class 
society of Zürich, He died in Zürich on Feb. 12, 1952. 

See H. Spiero, Ernst Zahn (1927) ; K. Kohl, Ernst Zahn als Dichter 
und Mensch (1947). (A. Bx.) 

ZAHRINGEN, HOUSE OF, a dynasty of great importance 
in the history of southwestern Germany. 

The earliest-known ancestors of the dynasty were counts of 
Breisgau (q.v.) and of Baar (farther to the east, round Villingen), 
in the ancient Duchy of Swabia. Count Bezthold I (d. 1078) ob- 
tained in addition the office of count in Thurgau, Albgau, and 
Ortenau and also the Vogtei (“‘advocacy,” or office of lay protec- 
tor) of the Swabian possessions of the bishopric of Bamberg. In 
1061, moreover, he was enfiefed with the Duchy of Carinthia; and 
though he never entered into undisputed possession of that out- 
lying territory, he thenceforward bore the title of duke. His suc- 
cessors soon associated this ducal title with their ancestral strong- 
hold of Zähringen (north of Freiburg im Breisgau) ; but there was 
never any duchy of Zähringen in the proper sense of the term. 

Berthold I was a prominent supporter of the papal side against 
the German king Henry IV in the Investiture Conflict. So also 
was one of his sons, bishop of Constance as Gebhard III from 
1084 to 1110. Another son, Hermann (d. 1074), was the founder 
of the line of margraves of Baden (q.v.), but yet another son, 
Berthold II (d. 1111), inherited the ducal title. Berthold II 
founded the cloister of St. Peter in the Black Forest (1093), which 
became the family burial place. He also extended his power to 
the south; first through the inheritance of his wife, Agnes, daughter 
of Rudolf of Rheinfelden (see Rupotr, German kings), which 

brought him possessions in the future Switzerland and in the 
kingdom of Burgundy (1090); secondly through his appointment 
to the Vogtei of Zürich (1098). His son Conrad (d. 1152), who 
consolidated his position in Breisgau by founding Freiburg there 
(1120), was in 1127 recognized by the German king Lothair III 
as heir to his sister's son, the assassinated Count William the Child 
of Burgundy, with the title of rector (ruler) of Burgundy and the 
lieutenant governorship of that country. 
Conrad's son Berthold IV (d. 1186) was closely attached to the 
Hohenstaufen emperor Frederick I Barbarossa, whom he accom- 
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panied on expeditions to Italy. The Vogteien of Geneya 
Lausanne, and Sitten were accorded to him in compensation for 
the loss of some of his Burgundian possessions; and several Swiss 
towns, including Fribourg (Freiburg) and Murten, were founded 
or endowed with municipal rights by him. Berthold IV's younger 
eat? erai founded the first line of dukes of Teck (extinct 
in 1308). 

Berthold IV’s son Berthold V defeated rebellious Burgundian 
nobles (1190 and 1191) and founded the city of Bern (g.v.). On 
the death of the Hohenstaufen emperor Henry VI (1197) the 
German crown was offered to him, but he declined it, remaining 
loyal to Henry’s Hohenstaufen successors. The male line of the 
ducal house became extinct at his death (1218), his allodial pos- 
sessions passing through his sisters, Agnes and Anna, to the counts 
of Urach and of Kiburg. 

The line of margraves of Baden attained the rank of grand duke 
in 1806. One of its members, Prince Maximilian (g.v.).or Max, 
was for a short time chancellor of the German Empire (1918), 
His cousin, the grand duke Frederick II (d. 1928), who ceased to 
reign in 1918, was the father of Berthold (born 1906), styled mar- 
grave of Baden as head of the House of Zähringen, who in 1931 
married Princess Theodora of Greece (sister of Philip, later duke 
of Edinburgh). 

See E. Heyck, Geschichte der Herzóge von Zühringen (1891), 

(M. Kr.) 


ZAIBATSU, a word designating large capitalist enterprises 
in Japan. The word has been used since very early times in Japan 
but has come in modern history to refer specifically to a capitalist 
organization similar to that of a cartel or trust. There are two 
chief features that distinguish a zaibatsu from á cartel or trust: 
first, it was usually organized around a single family; second, it 
had companies in nearly all important areas of economic activity. 
Thus, for example, the Mitsui were interested in banking, foreign 
trade, mining, insurance, textiles, sugar, food processing, machin- 
ery, and many other fields. They owned some of these companies 
outright; they invested heavily in a great many others and by this 
means brought vast areas of the economy under their control. 

The four main zaibatsu were Mitsui, Mitsubishi, Sumitomo, and 
Yasuda, but there were many smaller concerns as well, All of them 
developed after the Meiji restoration (1868). Some, such as Mi- 
tsui, Sumitomo, and Kónoike, developed from old and wealthy mer- 
chant families; others, such as Mitsubishi, Yasuda, Okura, Asano, 
and Kawasaki, were developed by new families. All zaibatsu had 
banks that they used as a means for mobilizing capital. The se , 
batsu had grown large before 1900 but their most rapid growth 
occurred in the 20th century, particularly during World War I 
when Japan's limited engagement gave it great industrial and com- 
mercial advantages. i 

In 1946, after the end of World War II, the Allied occupation 
authorities ordered the saibatsu organizations dissolved. St 
owned by the parent companies was put up for sale, and individ 
companies of the zaibatsu empires were freed from the control o 
parent companies. The management of the individual companies, 
however, was not radically changed and to some extent the co- 
ordination and control of the previous organization remained. 
After the signing of the Japanese peace treaty in 1951, there a 
a tendency to regroup companies in organizations similar to : 
saibatsu, in part because it was believed that larger units of enu 
be would increase Japan’s strength in competing DA. nud 

ets. e vB 

ZAMA, BATTLE OF (202 s.c), the decisive battle of m 
Second Punic War between Rome and Carthage; fought at 3 SI 
not precisely identified in north-central Tunisia. (For backerowr 
see Punic Wars.) The battle was called Zama by Com by 
Nepos about 150 years later, Margaron (otherwise unknown). vy: 
Polybius, and Naraggara (modern Saqiyat Sidi Yusuf) by R 
The name Zama probably belonged to more than MR dd 
African town.. A place called colonia Zamensis at Sidi ES 
Jadidi (31 mi. NW of Kairouan) is generally rejected, bu B 
Zamas (unless Zama Maior and Zama Regia are one and the sam 2 
are to be found farther west at Al Jamah and Sab‘ Bi'ar- ial 
bal camped in this area before advancing westward to the à 
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battlefield, which probably lay in a plain called Dhira‘ al-Matnan, 
a few miles southwest of Sicca Veneria (Al Kaf in Tunisia). 

Scipio (q.v.), the Roman commander, had advanced southwest 
up the valley of the Bagradas (Majardah) River, partly to cut 
Carthage off from its economic base but chiefly to meet Masinissa 
(q.v.) and his invaluable Numidian cavalry. When the two men 
joined forces (at Naraggara?), they turned eastward and camped 
opposite Hannibal (q.v.), who had advanced westward from Zama, 
hoping to engage Scipio before Masinissa’s arrival. Each com- 
mander had 35,000—40,000 men, and each drew them up in three 
lines. Hannibal placed his first line of mercenaries behind a 
screen of elephants and light troops; Libyans and Carthaginians 
formed his second line; the third line, kept at some distance from 
the others, comprised his veterans from Italy; on the wings were 
the cavalry. The battle opened with an elephant charge, which 
Scipio thwarted by leaving lanes in his ranks down which the 
beasts were forced. The Carthaginian cavalry was driven off 
by the Roman; possibly it yielded deliberately, hoping to entice 
the superior Roman cavalry from the field. When the infantry 
closed, Scipio saw that Hannibal’s third line was stationary, and 
he realized that he could not outflank the enemy. The first Roman 

.line (hastati) broke the Carthaginian mercenaries, and then, sup- 
ported by their second line (principes), they broke the enemy’s 
second line. Scipio then skilfully broke off the battle, and both 
sides re-formed. Scipio lengthened his front by bringing up his 
two rear lines on the flanks of the Aastati; Hannibal, to avoid 
being outflanked, probably put the survivors of his first two lines 
on the flanks of his veterans. Then battle was joined again. It 
was decided when the victorious Roman cavalry, who had broken 
off their pursuit just in time, suddenly swept up in the rear of 
Hannibal’s line. Ancient writers give the Roman dead as 1,500, 
the Carthaginian as over 20,000. The battle and the war were 
over, and the course of world history decided in favour of Rome. 
See also Roman History. 

See H. H. Scullard, Scipio Africanus in the Second Punic War, ch. 8 
and app. 4-5 (1930) ; and on the identification of the Zamas, L. Déroche, 
"Les Fouilles de Ksar Toual Zammel et la question de Zama,” Mélanges 
d'archéologie et d'histoire, 1x, pp. 55 ff., esp. 85 ff. UM HS) 

. H. Sp. 

ZAMBEZI, one of the largest rivers of Africa, rises in a 
bog on the South Equatorial Divide, just within the northwestern- 
most part of Zambia, and flows to the Indian Ocean in a course 
about 1,700 mi. (2,740 km.) long, of which 190 mi. (300 km.) are 
in Angolan territory and the last 520 mi. (840 km.) in Mozam- 
bique. The remainder of the course lies partly in Zambia, and be- 
tween Katima Molilo and Feira forms the boundary between 
Zambia and South West Africa (the Caprivi Strip), Bechuanaland, 
and Rhodesia, 

From its source its direction of flow is at first north until it 
clears Kalene Hill Mission and reaches the Angolan border. By 
this point it has already become a strong stream, flowing in a 
granite bed about 50 ft. (15 m.) wide and, in the dry season, 
having a flow of about 250 cu.ft. per sec. In Angola its course is 
over Kalahari sand and outcrops of old crystalline rocks. Crossing 
the Zambian border, the river flows over outcrops of Karroo beds, 
forming rapids in a few places. Passing the post of Balovale, it 
enters the Barotse Plain at the Luena Flats. The headwater basin 
may be considered to end there; the tributaries of this part of 
the course include the Luena (right bank) and the smaller Che- 
fumage, The largest headwater tributary is the Lungwebungu, 
Which is thought to have long navigable stretches in the 300 mi. 
(480 km.) of its course. Coming in on the left bank, the Kabompo 

ver is also a strong stream, 250 mi. (400 km.) in length; the 
Luena, deriving from the sand veld in the east, brings to the main 
Valley great quantities of sand and alluvium, The Barotse Plain 
extends from the Luena confluence southward to the Lueti con- 
fluence, a little more than 100 mi., its width varying from about 
50 mi. in the north to about 10 mi. in the south. The sandy plain 
ìs inundated during the summer floods, and the Rozi (or Rotse) 
People leave the plain until the floodwaters have subsided, when 

ey return to pasture their cattle on the lush grasses and cultivate 
ir crops on the sandy mounds. 

Passing out of the Barotse Plain at Sioma the Zambezi enters 
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a stretch of rapids beginning at the Gonye Falls and ending a 
little over 70 mi. downstream at Katima Molilo. These rapids 
are the result of the exposure of the underlying Karroo lavas 
by the erosion of the river. Below Katima Molilo the river enters 
a sand plain extending to the Mambova Rapids, where the lava is 
again exposed. In this plain, on which is situated the village of 
Sesheke, the gradient of the river is only a few inches to the 
mile, and the course meanders excessively. In the wet season 
the floodwaters spill over the banks to cover the floodplain for 
miles on either side, but especially to the south, where the Zambezi 
floodwater mingles with that of the Kwando (g.v.). From the 
Mambova Rapids to the lip of the Victoria Falls (g.v.) the average 
gradient of the river is about 3 ft. to the mile. 

Below the falls, for nearly 60 mi., the river flows through the 
Batoka Gorge, cut in basalt to depths varying from about 350 ft. 
(105 m.) to more than 800 ft. (245 m.). At the eastern end of 
the gorge, which is a few miles above the Matesi confluence, the 
river enters a great fault trough (the Gwembe trough) trending 
northeast for nearly 300 mi. Below the Kafue confluence the 
faulting bends round to the east, forming the second part of the 
trough (the Chicoa trough), in which lie the frontier towns of 
Feira and Zumbo and, farther east, Chicoa. In the Gwembe and 
Chicoa troughs at two places the river cuts through two projec- 
tions of the basement rocks, the one at Kariba, just below the 
Sanyati confluence, and the other at Mpata, a few miles above 
the Luangwa confluence. In the Kariba Gorge the river has been 
dammed (see KARIBA, LAKE). The largest of the river's tribu- 
taries, the Kafue, comes into the main valley about 40 mi. below 
Kariba. The Kafue also rises on the South Equatorial Divide, 
flowing southwestward, draining the depression of the Lukanga 
Swamp in its course, and appearing to be making for the Zambezi 
in the Sesheke area. Then suddenly the river bends eastward, 
cuts the Meshi Teshi gap through a low range of hills, and flows 
through the Kafue Flats before eroding a gorge through the north- 
ern wall of the Gwembe trough to join the main stream. 

Below Cahora-bassa, which in the local African language means 
“break the load" (river transport being possible below this point), 
the Zambezi passes into the Tete Basin, leaving it about 40 mi. 
below Tete at the Lupata Gorge. In this gorge, which is in places 
500 ft. deep, eroded in hard Cretaceous rhyolitic lavas, the river 
is about 600 to 900 ft. wide. Below the gorge it enters on its 
last tract—across the Mozambique Plain—on which it spreads 
out in places to a width of as much as 5 mi., dividing in the low- 
water season into many channels, which have to be well known 
by the pilots who navigate the flat-bottomed stern-wheel river- 
boats. It is in this tract that the Zambezi receives the Shiré 
River, which issues from Lake Nyasa. 

At the coast the river forms a delta. The widest (eastern) 
channel divides to form the main mouth of the Zambezi (Portu- 
guese Boca do Zambeze) and a smaller, northern mouth known 
as the Muselo River. The western channel forms a larger mouth 
known as the Inhamissengo River and a smaller one, the Melambe 
River. These mouths are obstructed by shallowly covered sand- 
bars. The only distributary by which navigation is possible is to 
the north of the main part of the delta, where the Chinde River, a 
narrow distributary leading out from the head of the delta, pro- 
vides a rather shallow harbour and a channel to the main river free 
Írom serious obstruction. Along this channel the woodburning 
stern-wheelers laboriously transport their cargoes upstream to the 
riverside quays from the Sena Sugar Estates at Luabo and Mar- 
romeu to Tete. 

The regimen of the Zambezi at Livingstone is closely related 
to the rainfall of the tropical zone. The maximum flow is in March 
or April, the monthly discharge being of the order of 8,000,000 
ac-ft.; the low flow is in October or November with a discharge 
of about 640,000, the annual discharge averaging 37,000,000. At 
Kariba the records of the decade 1948-57 showed a low flow in 
October or November of about 750,000 ac-ít., a high flow in March 
or April of about 9,000,000, and an annual discharge ranging from 
17,000,000 to 79,000,000, with an average of 47,000,000. At 
Kariba the highest flood recorded was on March 5, 1958, when 
the flow was computed at 568,000 cu.ft. per sec, p 
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See also references under “Zambezi” in the Index. 


BisLrocRAPHY.—David and Charles Livingstone, Narrative of an 
Expedition to the Zambesi and Its Tributaries, etc. (1865) ; A. St. H. 
Gibbons, Africa from South to North Through Marotseland (1904) ; 
J. H. Wellington, Southern Africa, vol. i (1955). (J. H. Wy.) 


ZAMBIA (formerly NortHERN Ruopesta), a republic of 
central Africa and a member of the Commonwealth of Nations. 
It lies wholly inland, bounded north by the Democratic Republic 
of the Congo and by Tanzania (Tanganyika), east by Malawi and 
Mozambique (Portuguese East Africa), south by Rhodesia and 
South West Africa, and west by Angola. The total area of 290,587 
sqmi. (752,621 sq.km.) includes about 3,000 sq.mi. (7,800 sq.km.) 
of lakes. The capital is Lusaka (q.v.). 


PHYSICAL GEOGRAPHY 


Geology and Structure.—The oldest rocks of Zambia con- 
sist of gneisses, schists, quartzites, phyllites, and many other rocks 
associated with somewhat later granites and gneisses. These rocks 
are overlain by Precambrian conglomerates, sandstones, and dolo- 
mites, represented by the Bwana Mkubwa series of the Katanga 
System. The ores of the Zambian copper belt are part of the 
mineralization of these formations. In the latest Precambrian de- 
posits of shales, sandstones, and limestones formed the Kundelungu 
series at the top of the Katanga System. From the Carboniferous 
to the early Jurassic tillite, sandstones, shales, and later lavas of 
the Karroo System were formed. At present they cover compara- 
tively small portions of the plateau surface. The lavas form the 
surface in the Victoria Falls area in which the falls and the 
60-mi. (100-km.)-long gorge below them are eroded. Later forma- 
tions include the Cretaceous conglomerates and limestones in which 
dinosaur remains have been found. Quaternary and Recent de- 
posits include redistributed Kalahari sand as well as alluvium in 
the depressions of the plateau surface and in basins on the floors 
of the rift valleys. 

Relief and Drainage.—Though the geological formations have 
not been folded since the Archean Period, large-scale faulting has 
profoundly affected the surface features. In the early Cretaceous 
a southwest-northeast trending fault formed the Luangwa Trough 
and west-east faulting the Feira-Chicoa Trough. These wide- 
spread rifting movements have broken up what was more or less 
even plateau surface. The Zambian highland lies to the south of 
the Congo-Zambezi watershed which coincides with the northern 
boundary of the territory as far east as the Congo pedicel and 
then continues northeastward in the Muchinga watershed which 
divides the Luangwa and Chambeshi (Chambezi) drainage sys- 
tems. This broad watershed links the Zambian with the Malawi 
highlands and also with the Bemba upland to the south of Lake 
Tanganyika. In addition to local ranges the highland surface of 
Zambia contains depressions, of which the most significant are the 
Bangweulu and Chambeshi flats and the Lukanga swamps and the 
Kafue Flats. The Kafue Flats, which extend east-west for about 
150 mi. (240 km.) and have a maximum width of about 50 mi. (80 
km.), have taken on added significance because of the polder 
project by which the flats may be drained and irrigated. In 
Barotseland the surface is formed of Kalahari sand over which 
the Zambezi (q.v.) flows to form the seasonally inundated Barotse 
Plain. To the northwest of the Muchinga watershed the north- 

' western part of the country occupies the greater part of the 
Luapula Basin, which contains the Chambeshi and Chozi head- 
water basin, the Bangweulu (g.v.) swamps, the Mweru Wantipa 
(swamp), and, along the western border, the Luapula River and 
Lake Mweru. Two striking features are the Victoria Falls (q.v.) 
on the border with Rhodesia and the Kalambo Falls on the 
Kalambo River near the northern boundary. 

Physiographic Regions.—On the basis of the foregoing fea- 
tures five more or less distinct physiographic regional types may 
be recognized: (1) the highlands of more than 4,000 ft. (1,200 m.) 
in altitude, including the Lunda upland (named after the Bantu 
group) merging eastward into the Muchinga watershed (between 
the Chambeshi and Luangwa drainages) and the Bemba upland 
(named after the Bantu group in the middle of this area); (2) the 
midland, lying between 2,000 and 4,000 ft., covering most of the 
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PRINCIPAL CITIES AND PHYSICAL FEATURES OF ZAMBIA 


western and central part of Central Province; (3) the Rift Valley, 
represented by the Luangwa-Luano Trough; (4) the Kalahari sand 
surface—in Zambia the Barotseland sand surface; and (5) the 
drainage basin, in which erosive, depositional, and tectonic features 
may occur, including part of the Luapula Basin and the Mweru- 
Wantipa fault zone lying between Lakes Mweru and Tanganyika. 
Climate.—The fact that it lies wholly within the tropics has 
an important effect upon climatic conditions in Zambia but the 
general height of the terrain is equally important. There are three 
seasons: the cool, dry winter months of May to July; the hot, dry 
months of August to October; and the warm months of summer 
rain from November to April. Temperatures are closely related 
to altitude and less closely to latitude. On the Zambian Plateau 
Lusaka, at an altitude of 4,191 ft. (1,277 m.) has a lower winter 
temperature than Abercorn (5,474 ít. [1,668 m.]) in the eastern 
highlands. Temperatures over the whole country vary from 16° 
to 27° C (60° to 80° F) in the cool season and from 27° to 38^ C 
(81? to 100° F) in the hot season. Although the pattern of rain- 
fall over the whole of Zambia is fairly uniform there is consider- 
able variation in the amount. The northern parts of the plateau 
have annual amounts of generally between 40 and 55 in. (1,000 
and 1,400 mm.), decreasing southward to about 30 in. (760 mm. 
at Lusaka. Below Lusaka rainfall is between 20 and 30 in. Ex- 
cept for occasional falls in August, rainfall is mainly confined to 
the November-April wet season. 
Vegetation.—The natural vegetation of Zambia, which re- 
flects the climate of the country, is mainly savanna with small areas 
of tropical grassland and swamp but no desert, although the 
Kalahari sand covers the western marginal areas. The savanna 
may consist of tree growth so dense as to be almost forest or 50 
widely dispersed as almost to constitute grassland. In areas be- 
tween about 3,500 and 5,000 ft. (1,060 and 1,500 m.)—the greater 
part of the country—the savanna is dominated by the deciduous 
Brachystegia-Isoberlinia woodland. Mixed savanna, including the 
evergreen woodland, and high-grass woodland, is found in parts 9 
North-western Province, in Central Province, and on the centr 
plateau. Another type of savanna, the mopane woodland, W! i 
which are generally associated the baobab, the knobthorn, an 
species of doum palm, is found in the hot, dry valleys 9 i 
Zambezi and Luangwa rivers. There are Rhodesian teak fore 
in Barotseland. Pure grassland occurs on parts of the high dai 
and on the Kalahari sand to the west of the Barotseland floodplain. 
Swamp vegetation is found on the Barotse Plain, in the Iu 
and Busanga depressions, in the Kafue Flats, and in the Bangwe 
and Mweru Wantipa depressions. imates 
Animal Life. —Among the mammals of Zambia the Pees) 
are represented by the smaller and larger galagos (bush ead 
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the vervet, colobus, white-throated grivet monkeys, the chacma, 
Rhodesian and yellow baboons. The carnivores include the lion, 
leopard, cheetah, spotted and brown hyena, hunting dog, caracal, 
serval, civet, genet, several mongooses, zorilla (or striped pole- 
cat), several species of otter, and the black-backed and side- 
striped jackals. Elephants are found in certain areas such as the 
Luangwa Valley. The hippopotamus is found in the major rivers 
and the giraffe only in Barotseland and in the Luangwa Valley. Of 
the Bovidae family the following antelopes are found: the eland 
(including Livingstone's eland), roan and sable antelopes, gemsbok, 
blue wildebeest (and, in the Luangwa Valley, Cookson's wilde- 
beest), Lichtenstein's hartebeest, tsesebe, common and sing-song 
waterbuck, red lechwe, sitatunga, puku, impala, bushbuck, yellow- 
backed duiker, steinbok, greybush, klipspringer, and Sharpe's 
grysbok. Among other animals of note are the ant bear (or aard- 
vark), Temminck's ground pangolin (or scaly anteater), South 
African and Angolan hedgehog, a giant rat, and an epauleted fruit 
bat. There is a wealth of bird life and more than 150 species of 
reptiles have been recorded. Insect life abounds. 

National Parks and Reserves.—The Kafue National Park, 
covering an area of about 8,650 sq.mi. (22,404 sq.km.) in the 
Kafue River Basin, contains representatives of most of the game 
of Zambia, including, in the extreme north, the red lechwe, of 
which altogether only 30,000 are believed to exist, and the sita- 
lunga. In the Luangwa Valley Reserve, a little less than 5,000 
sqmi, (12,950 sq.km.) in area, the altitude is lower (below 2,000 
ft. [600 m.]) ; at Nsefu's, Luambe, and Chilongozi camps visitors 
are conducted through the reserves on foot. In the Chilomgozi 
Reserve Thornicroft's giraffe is peculiar to the area. Smaller 
reserves include the Lukusuki overlooking the Luangwa Valley 
from the east, the Lunga in Western Province, the Lusenga Plain 
Reserve to the southeast of Lake Mweru, the Mweru Marsh Re- 
serve, to the northeast of Lake Mweru, the Sumbu to the south- 
west of Lake Tanganyika, and the Fort Rosebery Reserve to the 
south of Fort Rosebery. (J. H. WN.; X.) 


HISTORY 


Radiocarbon dating of primitive tools excavated near the 
Kalambo Falls on Lake Tanganyika and near the Victoria Falls 
shows that men have lived in Zambia since 300,000 s.c. The 
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famous skull and bones of Homo rhodesiensis, discovered in the 
Broken Hill mine in 1921, are at least 25,000 years old. : 

About 10,000 years ago there was a movement of people into 
the country from the northeast, and the late Stone Age began 
4,000 years later, the people being of the Bushman type. They 
have left many paintings on the walls of caves. About 2,000 
years ago, Negroid ironworkers from the south settled in the 
Zambezi Valley, and excavations show that between a.D. 600 
and 950 there lived near Kariba a trading community whose mem- 
bers wore gold ornaments, well-woven cloth, and copper bangles, 
and used glass beads of Indian origin. 

The first of Zambia's modern tribes, the Tonga, arrived about 
A.D. 1500, and most of the others came down from the north- 
west between then and 1700. These Bantu peoples were metal- 
workers, farmers, and sometimes cattle owners. It is estimated 
that at least 100,000 tons of copper were produced from the 
Katanga copper belt region in pre-European times. It was traded 
in the form of copper crosses. 

The recorded history of Zambia begins in 1798 when Francesco 
José Maria de Lacerda e Almeida, the Portuguese governor of 
Sena in Mozambique, who was searching for a coast-to-coast 
route, penetrated as far as Chief Kasembe’s capital on Lake 
Mweru. The first crossing of the continent, from west to east, 
was in fact accomplished by two Portuguese half-castes, Pedro 
João Baptista and Amaro José, between 1802 and 1811, but no 
official notice seems to have been taken of this. A last attempt 
by the Portuguese government to achieve the coast-to-coast route 
failed in 1831, when another expedition was again turned back by 
Chief Kasembe. 

Meanwhile, the second, northward migration of Bantu tribes 
fleeing from Zululand had begun. The Ngoni (q.v.) crossed the 
lower Zambezi during an eclipse of the sun in November 1835 
and moved on northeastward. One section of this tribe finally 
settled on the Lake Nyasa-Luangwa watershed near the future site 
of Fort Jameson. In the west, the Kololo (Makololo), a Suto 
(q.v.) people, under their chief Sebituane crossed the upper Zam- 
bezi and made themselves masters of Barotseland. It was prob- 
ably about this time that Arab slave traders from Zanzibar, some 
of whom were based on Lake Nyasa, began to penetrate Zambia, 
and until the end of the century the peaceful agricultural peoples 
were continuously decimated by slavers, who included half-caste 
Portuguese and Mwambari from Angola, and by the Bemba and 
Ngoni peoples which allied themselves with the slavers. 

David Livingstone reached the upper Zambezi in 1851 and dis- 
covered the Victoria Falls in 1855. He subsequently explored 
the whole of the Zambezi Basin and the plateau to the south of 
Lake Tanganyika, dying at Chitambo's village near Lake Bang- 
weulu on May 1, 1873. The missionary François Coillard had 
established himself in Barotseland by 1886. Except for some 
hunters and prospectors, no other Europeans reached the territory 
before 1890, when Cecil Rhodes’s emissaries arrived in Barotseland 
to make a treaty with the paramount chief, Lewanika. The latter 
had sought Queen Victoria’s protection in 1887 and, as the charter 
of the British South Africa Company (q.v.) included (though 
vaguely) responsibility for the lands north as well as south of 
the Zambezi, it was with the company that treaties were con- 
cluded during the 1890s by most of the chiefs in Zambia; the 
company administered the country until it became a protectorate 
of the crown in 1924. 

_ The two men responsible for obtaining these treaties were Joseph 
Thompson and Alfred (later Sir Alfred) Sharpe, who between them 
explored almost the entire country. Only the warlike Bemba re- 
fused to negotiate, and it took several years to drive the Arabs 
out of the Bemba country and to pacify the Bemba. By orders in 
council of 1899 and 1900 the western and eastern halves of the re- 
gion were administered by the company as separate protectorates, 
called Northwestern and Northeastern Rhodesia respectively. In 
1911, however, they were amalgamated as Northern Rhodesia (the 
name the country retained until it achieved independence), and 
Livingstone, near the Victoria Falls, became the first capital. 

Meanwhile, missionaries, miners, settlers, and traders had be- 
gun to move in, and by 1911 there were about 1,500 Europeans 
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in the country. The lead-zinc-vanadium mine at Broken Hill had 
been discovered in 1902, and copper was found at Bwana Mkubwa 
soon after the railway from Bulawayo (in Southern Rhodesia) 
reached the border of the Belgian Congo in 1909. During World 
War I Northern Rhodesian troops fought in the long campaign 
against German colonial forces, and many thousands of porters 
were recruited to keep them supplied. 

By 1924, when the development of the copper belt was about 
to begin, there were 4,000 Europeans in the country. Under its 
agreement with the crown the British South Africa Company was 
able to retain its mineral rights, and between 1924 and 1960 it 
reaped a rich reward for its early and completely unprofitable en- 
deavours. During this period, entirely as a result of its output of 
copper, Northern Rhodesia became a relatively progressive and 
prosperous country. In 1935 the capital was moved from Living- 
stone to Lusaka. By 1952 the annual revenue of the country had 
reached Z£25,000,000 and its European population (living mostly 
in the copper belt) was 43,000. 

Political development had followed the pattern usual in British 
African dependencies with a population of European settlers. By 
exerting continuous pressure over the years the Europeans had 
achieved considerable power in the central government, but the 
Africans were barely represented and did not yet have the vote. 
After 1930, under the system of indirect rule, Africans had been 
given increasing powers in local government. Their political edu- 
cation and their executive and judicial powers in tribal government 
were in fact in advance of those experienced by Africans in South- 
ern Rhodesia. However, though territorial self-government was 
the aim, Africans were not yet thought ready to play a responsible 
part in national affairs. 

In 1953 the Federation of Rhodesia and Nyasaland was estab- 
lished (see RHODESIA AND NYASALAND, FEDERATION Or). This 
move was welcomed by the European settlers in Northern Rho- 
desia, who had long advocated closer union with Southern Rhode- 
sia; but it was generally opposed by Africans, who feared domina- 
tion by the Europeans in Southern Rhodesia. 

Constitutional progress in Northern Rhodesia continued, and 
gradually more power was conceded to the Africans. The national- 
ist movement was divided between the United National Indepen- 
dence Party (UNIP) and the African National Congress (ANC), 
and during the 1950s there was a good deal of friction between 
the parties, accompanied by intimidation and periodic disorder. 
By 1962 the Africans had an elected majority in the Legislative 
Council. Various constitutional devices were tried in order to 
protect the position of the European minority, but the Africans 
continued to insist on the principle of “one man, one vote.” The 
federation was dissolved on Dec. 31, 1963. In January 1964 full 
internal self-government was granted. UNIP, led by Kenneth 
Kaunda (b. 1924), was returned to power with a large majority; 
and in October 1964 Northern Rhodesia became an independent 
republic within the Commonwealth, with Kaunda as president and 
Zambia as its name. 

In January 1965 proposals for a transitional development plan 
were announced, emphasizing education, defense, and agriculture. 
In November 1965 the Ian Smith government in Rhodesia (as 
Southern Rhodesia was now called) illegally declared Rhodesia 
(q.v.) independent, and sanctions were in consequence imposed on 
that country by Britain. Zambia was placed in a very difficult 
position, since all its communications were through Rhodesia and 
most of its consumer goods were supplied from there. In the 
following months Britain, the United States, and other friendly 
countries, gave considerable economic aid to Zambia, including an 
airlift of essential oil supplies. Active steps were also taken to 
begin the reorientation of Zambia’s communications northward to 
the coasts of East and West Africa. Meanwhile, Zambia had to 
continue to buy essential consumer goods from Rhodesia in spite 
of sanctions. Zambia led the rising demands made on Britain by 
African countries throughout 1966 to take more effective steps, 
including force if necessary, to end the Rhodesian rebellion. In 
December the UN Security Council adopted a resolution, proposed 
by Britain with the support of the rest of the Commonwealth, to 
impose mandatory sanctions on Rhodesia. (K. G. B.) 
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POPULATION 

The census of 1961-63 showed the population of Zambia to be 
3,493,590, of whom 3,409,110 were Africans. In 1956 the African 
population was 2,172,304 and in 1946 it was estimated at 1,660.. 
000; it had thus more than doubled in less than 20 years, The 
1961-63 census showed the non-African population to comprise 
74,640 Europeans, 7,790 Asians, and 2,050 other non-Africans, 
At the 1956 census there were 65,277 Europeans, of whom more 
than one-third (classified as Europeans) had been born in South 
Africa and just over one-quarter in the United Kingdom; about 
one-sixth were natives of Zambia. At the 1951 census the Euro- 
pean population had been 37,079; it had thus more than doubled 
in ten years. During the period 1951-61 the European birth rate 
averaged 30 per 1,000. More than half the European population 
is concentrated in the area of the copper belt. 

The chief towns (1963 census of Africans, 1961 census of non- 
Africans) are; Lusaka (100,260; 10,400), Kitwe (101,570; 9,880), 
Ndola (76,800; 10,620), Chingola (50,690; 1,660), Luanshya 
(66,160; 1,960), Broken Hill (40,570; 4,160), and Livingstone 
(28,840; 4,600). (See also table.) 

The African population of Zambia is Bantu, belonging to the 
eastern, western, and central divisions of the Bantu peoples; more 
than 70 tribes are distinguishable. The eastern Bantu (including 
the Chewa and Nsenga), located in the extreme eastern part of the 
country, are an agricultural people cultivating maize (corn) and 
sorghum. They follow matrilineal descent and practise uxorilocal 
marriage. The western Bantu (the Luvale, Luchazi, Ndembu, 
Chokwe, etc.), in western Zambia, are also agricultural, growing 
cassava and bulrush millet. They follow matrilineal descent and 
practise virilocal marriage. The central Bantu (in the northern 
part of the country the Bemba, Bisa, Lala, etc., and in the southern 
part the Lenje, Ila, Tonga, etc.) are located between longitude 
25° E and the Luangwa River and extend southward from Lake 
Tanganyika to the Zambezi. The northern group subsist upon 
finger millet or sorghum, follow matrilineal descent, and practise 
initial uxorilocal marriage. The southern group keep cattle but 
subsist mainly upon maize (corn). They also follow matrilineal 
descent but have a relatively free choice in marriage residence, 

Several peoples who established kingdoms by conquest in Zambia, 
such as the Lozi (Barotse), the tribes of the Luapula Valley, and 
the various Ngoni kingdoms, are mixed tribally and cannot easily 
be fitted into the various classifications. Before the establishment 
of British control, some tribes, notably the Bemba and the Lunda 
of the Luapula Valley, were highly centralized chiefdoms under 
powerful rulers. Most tribes, however, were organized in small, 
autonomous units led by chiefs with limited powers. Some tribes 
held initiation ceremonies for both boys and girls; there was belief 
in magic and witchcraft; and their religion was essentially the 
ancestor cult. However, the influence of Western European civili- 
zation upon the African tribes has become increasingly strong, 
Many Africans have settled in the towns, and tribal customs have 
tended to disappear. A number profess Christianity and a few 
are Muslims. 

There are more than 30 different African dialects but the four 
main languages are Tonga, Bemba, Nyanja, and Lozi, Bemba, 
widely spoken in the north, has become the lingua franca of the 
copper belt. Most of the Europeans are of British origin; cm 
English is the language of the administration. (See further BANT 
LANGUAGES and articles on the major tribal groups.) 

(j. C. Mr; X) 


ADMINISTRATION AND SOCIAL CONDITIONS 


Constitution and Government.— The president of the r 
public of Zambia is both head of state and commander in chic m 
the armed forces. He is elected by the electorate each po 
general election takes place. The cabinet which, subject 0 e 
president's powers as head of state, is responsible for Quer a 
policy, consists of the president as chairman, the vice-pres! Abs 
and a maximum of 16 ministers. The vice-president, WhO ie 
leader of the National Assembly, and the ministers are UU 
by the president from among the members of the Nationa 5 
bly. Parliament, whose normal life is five years, consists © 
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Political Subdivisions of Zambia 
Population 
(1961-63 census) 
Provinces r 
gamy Total Non- 

d 48,798 | 364, 580 | Mongu. - 
pe 44:900 | 494850 | 22,670 | Broken Hil : 
iem 26,682 | 487750 | 2,90 | Fort Jameson 
Dod: 19,521 | 359480 | 560 | Fort 
Northern | - 57076 | 564030 | 990 
North-western 49582 | 211460 | 770 | Solwezi 
Southern . : | 32928 | 467530 | 9,020 | Livingstone 
Southern > + l| 32097 | 543760 | 47,500 | Ndola . 

Total | 290,587 | 3,493,590* | 84,480¢ | Lusaka 


ery 
president and the National Assembly of 75 members, elected 
from single-member constituencies on a basis of universal suf- 
frage for persons aged 21 and over. The president may nominate 
up to five additional members. A bill cannot become law until 
it has been passed by the National Assembly and has received 
the president's assent. Any amendment to the constitution re- 
quires the support of two-thirds of all members of the assembly at 
the second and third readings of the relevant bill. The House of 
Chiefs has an advisory function and also considers bills and other 
matters submitted to it by the president. The constitution con- 
tains a bill of rights which lays down the fundamental rights and 
freedoms of the individual, 

Zambia is divided into eight provinces (see table), each admin- 
istered by a resident minister responsible for the coordination of 
government policy; the provinces in turn are divided into dis- 
tricts, In the later 1960s local government consisted of two city 
councils (Lusaka and Kitwe), six municipal councils, 23 town- 
ship councils, and 34 rural councils, All members of local coun- 
tils are elected except for the district secretary, who is nomi- 
nated to city, municipal, and township councils. The councils are 
empowered to levy local taxes, borrow money, manage housing 
projects, and control most of the public services in their respec- 
live areas. 

Living Conditions.—By the later 1960s more than 300,000 
people were estimated to be in paid employment in Zambia, the 
main occupations being mining (more than 50,000) and agriculture, 
With a growing volume of people in secondary industry. There 
were more than 20 trade unions with an estimated membership in 
excess of 75,000; the largest was the Zambia Mineworkers' Union, 
with approximately 32,000 members. Conditions of work were 
laid down in the Employment Act, Minimum Wages Act, Work- 
men’s Compensation Act, Apprenticeship Act, and the Employ- 
ment of Women and Young Persons Act. Monthly wage rates for 
Zambians ranged from a minimum of Z£5 10s. 6d. ($15.47 U.S.) 
for a farm labourer to about Z£85 ($138) for a skilled artisan. 

Health and Welfare.—The country has more than 300 gov- 
ernment, mission, mining, and industrial hospitals and clinics with 
a total of around 10,000 beds. The chief diseases are smallpox, 
malaria, and tuberculosis. Social welfare services are provided 
by the government, local authorities, and voluntary bodies. The 
government is concerned with, among other things, probation, child 
iR pees services, and care of the physically and mentally handi- 
apped, 

Justice. —In Zambia justice is administered by a Court of Ap- 
peal, a High Court, subordinate courts (divided into four classes), 
and local courts. All have civil and criminal jurisdiction. Crim- 
inal cases tried by subordinate courts are subject to review by 
the High Court. 

Education.—In 1966 over 100,000 children entered school at 
the lowest. elementary level; 10,000 entered the lowest secondary 
level; and over 300 students entered the newly established Uni- 
Versity of Zambia in addition to those sent to overseas univer- 
sities. The development plan provided for sufficient places for 
Primary education for every child aged seven; places in upper 
Primary schools for all urban children and for 7596 of children 
2 rural areas; and expanding secondary schooling and teacher 
taining by 1970. 

Defense.—At the same time the army comprised three regular 
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infantry battalions of the Zambia Regiment with supporting serv- 
ices. The Zambia Air Force was organized into three squadrons. 
Tn addition there were two territorial infantry battalions and two 
auxiliary air force squadrons, with a training wing for pilots and 
technicians. 

THE ECONOMY 


The economy of Zambia is based on its prosperous copper min- 
ing industry. The national four-year development plan, launched 
in 1966, was aimed at raising the standard of living for both rural 
and urban peoples. 

Despite aid from the United States, Britain, and other coun- 
tries, Zambia’s economy was adversely affected by the imposition 
of sanctions against Rhodesia after November 1965 (see above). 
In particular, exports of copper and imports of coal for the copper 
refineries were reduced after a dispute with the Rhodesia Rail- 
ways management over transit payments and the use of trucks. 
The production of copper had to be curtailed. Despite the devel- 
opment of other routes and a program for coal production in 
Zambia, the position had not been rectified in late 1966. 

Production.—A griculture.—The chief agricultural product is 
maize (corn), sales of which to the Grain Marketing Board (an 
independent commission established by the government, like the 
Cold Storage Board referred to below) in 1966-67 exceeded 337,- 
000 short tons. Next in importance is tobacco, most of it Vir- 
ginia tobacco, grown by commercial producers on state-owned 
farms; annual production in the late 1960s was around 15,000,000 
]b. Attempts were being made to increase the output of Turkish 
and Burley tobacco, which require little capital investment and 
give good yields and can thus be grown by farmers with limited 
resources. Other important cash crops are peanuts (groundnuts) 
and cotton, the latter processed at a ginnery in Lusaka. Products 
grown solely for local consumption include cassava, millet, sor- 
ghum, and rice. Encouragement has been given to small farmers 
by means of various improvement programs, by efforts to provide 
a better extension service, and by increased credit facilities, and 
other financial inducements. There were also increased credit 
facilities to encourage large-scale commercial farming, hitherto 
wholly European. 

In the later 1960s there were nearly 1,300,000 cattle, about 
190,000 sheep and goats, and 70,000 pigs. About 54,000 cattle 
were slaughtered annually by the Cold Storage Board and licensed 
butchers, and the estimated annual production of milk was over 
4,000,000 gal. 

Forestry and Fisheries Woodland covers more than half the 
total area of Zambia. Progress in establishing forest reserves 
and protected forests has been slow. The main products are saw- 
logs, poles, and firewood, the most important timber being Rho- 
desian redwood. 

The fishing industry plays a significant part in the economy 
of rural districts, Fish in large quantities are found in Lakes 
Kariba and Tanganyika and in the Bangweulu and Mweru Wantipa 
swamps, as well as in the Kafue, Luapula, and Zambezi rivers. 
The fish is transported by road, either dried or on ice. 

Cooperatives —After independence the development of coop- 
erative enterprise was greatly encouraged. At the end of 1965 
there were 474 registered cooperative societies with a member- 
ship of 49,724 and share capital of Z£858,028 ($2,402,500). The 
main types of societies were marketing, consumer, thrift, artisans 
and fishing and farming cooperatives. ‘ 

Mining.—The total value of all minerals produced in the later 
1960s was in excess of Z£182,000,000 ($509,600,000) annually 
(compared with about Z£14,000,000 just after World War II), of 
which copper (blister and electrolytic) accounted for by far ‘the 
largest proportion. The copper belt is the second largest source of 
copper in the world after the U.S.; and as the U.S. consumes the 
bulk of its own production and also imports copper, Zambia is ef- 
fectively the largest supplier of copper to the world market. Other 
important minerals are zinc, lead, manganese, and cobalt. There 
are townships at each mining site, and ore is processed at several 
mining centres that Possess smelters and electrolytic refineries 
Most mining companies conduct large-scale prospecting over k 
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wide area, and an important coal mine was opened at 
Nkandabwe in 1966. 

Manufacturing and Power.—There has been a 
steady growth of secondary industries, and a wide range of goods 
is now manufactured, including cement products, iron and steel, 
and tiles, There are also industries connected with sawmilling, 
such as joinery and furniture manufacture; the processing of food 
and drink, including sugar; and the manufacture of blankets and 
plastics. A textile mill is being established at Kafue. In the later 
1960s the gross annual output of the manufacturing industry was 
around Z£34,000,000 ($95,200,000). Installed capacity of elec- 
tric power in Zambia was in excess of 400 Mw.—some supplied 
by the Kariba hydroelectric project (see KARIBA, LAKE), some by 
copper belt thermal stations, and some from the Victoria Falls 
hydroelectric station. Plans were being made to establish a hydro- 
electric station near the Kafue Gorge, just above the confluence 
of the Kafue with the Zambezi. 

Trade and Finance.—The chief export of Zambia is copper 
(the amount made available being regulated in order to help bal- 
ance the world supply), followed by maize and tobacco. Car bat- 
teries and blankets are among other exports, The main imports 
include wheat, gasoline, fertilizers, cotton and rayon fabrics, motor 
vehicles, and clothing. 

The Bank of Zambia is empowered to issue its own currency, 
control banking, deal in gold and foreign currencies, and exer- 
cise exchange-control functions. There are a number of commer- 
cial banks. 

By 1966 the annual revenue totaled more than Z£122,000,000 
($342,000,000), half of which came from mineral royalties and 
copper export tax and a quarter of which came from income tax. 
The remaining sources of revenue included customs and excise 
duties, nonrecurrent grants and loans, licences, and interest on 
investments, Current expenditure amounted to Z£80,000,000 
($224,000,000). The main items of expenditure were the servicing 
of the public debt, education, public works, law and order, and 
defense. 

Transport and Communications.—There were about 21,200 
mi. (34,000 km.) of roads in Zambia in the mid-1960s, of which 
840 mi. (1,350 km.) were of bitumen standard (class 1). About 
57,000 motor vehicles were in use. The railway runs from Living- 
stone on the Rhodesian border to Ndola on the Congo border. 
Branch lines to the copper belt run from Ndola, which is also con- 
nected with the Congo’s railway system. There are about 650 mi. 
(1,050 km.) of permanent way. A private company operates a 
passenger and freight service, by road and river, along the Zambezi 
from Livingstone to Mongu. There are international airports at 
Livingstone, Ndola, and Lusaka. Outlying districts are served 
by subsidiary airfields. 

Postal and telegraph services include a direct radio and cable 
service to the United Kingdom. The country has nearly 30,000 
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telephones. Radio broadcasting centres are at Lusaka and Kitwe, 
programs being broadcast on medium- and short-wave transmitters 
in English and in the main African vernacular languages. A tele- 
vision service covers the area of the copper belt and Lusaka. 
(An. Hx.; X.) 
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ZAMBOANGA, a peninsula on the western side of the island 
of Mindanao, Philippine Islands. Most of the peninsula was in- 
cluded in the former province of Zamboanga, which is now divide! 
into the provinces of Zamboanga del Norte (pop. [1960] 281409) 
and Zamboanga del Sur (pop. 742,404). The border between the 
provinces is marked by a range of mountains, which culminates in 
Mt. Dapiak (8,420 ft. [2,566 m.]) in the northeast, Major stan 
of high-grade Philippine mahogany and other hardwoods are as 
there. Rice, corn, and coconuts are leading crops while go 
and tropical fruits are secondary; the cultivation of coffee da 
cacao began to increase after 1950. Gold, long known in d 
anga del Sur, was not produced commercially after 1941. di 
both soft and hard, is mined in limited quantities near Mad 
Zamboanga del Sur. Dipolog, a trading and fishing centre ld 
north coast, and Pagadian on the south coast are the peri 
provincial capitals. After 1948 there were substantial c e 
of pioneer settlers from northern islands to these PU 
pecially to the central portion of Zamboanga del Sur. See ET 
ISLAND. } re south- 
ZAMBOANGA, CITY OF, a chartered city on the he 
western tip of Mindanao Island, Republic of the Philippines. (vil- 
city is actually an extensive area that comprises 82 barrios 
lages) in addition to the administrative centre (población). ET 
population (1960) of the city was 131,489, with 24,891 t pro- 
boanga población. The city has a good port on Basilan Strai do 
tected by Basilan Island; its large wharf accommodates 
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jsland and oceangoing vessels. Zamboanga exports Philippine 
mahogany and other fine hardwood; it is also a centre for process- 
jng and exporting copra. 

A native settlement had long existed on the site when the Span- 
ish town was founded in 1635. Fort San Pedro, which protected 
the harbour and was a centre for expeditions against the Moros 
both under the Spanish and the American regimes, stands as a na- 
tional monument. The beauty of the población with its Spanish- 
style buildings, two fine: hotels, excellent beaches, mountainous 
backdrop, and a climate cooler and less rainy than Manila's make 
this a favourite tourist spot. It is a centre for Moro handicrafts, 
a collecting point for shells (exported or used locally for button 
manufacture), and a modest fishing port. (R. E. HE.) 

ZAMIA, a genus of cycads that comprises about 30 species 
of small fernlike plants, native to tropical and subtropical Amer- 
ica, They have a turniplike, mostly underground stem sur- 
mounted by a crown of leaves, one to two feet long, surrounding 
large fruiting cones. The crushed stems yield starch used for 
food, after washing to extract an alkaloid. Two species, Z. 
floridana and Z. pumila, known as coontie or comfortroot, occur 
in southern Florida. See GvMNosPERMs: Cycadales. 

ZAMORA, an episcopal city and the capital of the province 
of Zamora, Spain, lies on the right bank of the Duero (Douro) 
River, and at the junction of railways from Salamanca, Medina 
del Campo, and Astorga, 130 mi. NW of Madrid. Pop. (1960) 
42,060. In the early period of the Christian reconquest Zamora 
was a place of strategic importance. Ferdinand I of Castile and 
León in 1061 gave it to his daughter Doña Urraca. After his death 
in 1065 his son Sancho II disputed possession with Urraca and 
laid seige to the city, but without success, although the famous Cid 
Rodrigo Díaz de Vivar was among his warriors. Zamora became 
subject to Alfonso VI in 1073. The city occupies a rocky height 
overlooking the Duero, a little below its confluence with the Val- 
deraduey. The river is crossed by a fine 14th-century bridge of 16 
pointed arches. The citadel of Zamora dates from the 8th century. 
The small but beautiful Romanesque cathedral, one of four 12th- 
century churches, was completed about 1175. 

ZAMORA PROVINCE, an inland province, is one of the three into 
which the former province of León was divided in 1833. It is 
bounded west by Portugal and Orense, north by León, east by 
Valladolid, and south by Salamanca. Area, 4,077 sq.mi. (10,559 
sq.km.). Pop. (1960) 301,129, The province is traversed from 
east to west by the Duero; the Tormes also skirts the southwestern 
boundary for about 25 mi. Except in the northwest, where it is 
entered by two outlying ridges of the Cantabrian Mountains, the 
Sierra de la Culebra and Sierra de Pefia Negra, the surface is a 
level or slightly undulating plateau; its lowest point is 1,070 ft. 
Its plains, especially the Esla Valley, yield much grain and pulse; 
wine and flax are also produced, and on the higher grounds merino 
sheep and goats are reared, Three railway lines traverse the prov- 
ince and meet at Zamora City. Other towns include Benavente 
and Toro, Spanish nationalists occupied Zamora in 1936. 

ZAMOYSKI, a great Polish family which provided some emi- 
nent statesmen in the last centuries of the independent kingdom 
and several politically active figures later. It is a branch of the 
family of Laénihski, which was settled in the 15th century at 
Laénin in Mazovia. Tomasz Laźniński bought in 1447 an estate 
called Zamość in the Chelm Province, and his sons Frortan (d. 
1510) and Macrey began to use the name Zamoyski. Florian's 
grandson SrANISLAW (1519-1572) was the first senator in the 
family, whose rise to power dates from his son Jan: 

Jan Zamoyski (1542-1605), born at Skokówka on March 19, 
1542, was educated in France and Italy. At the University of 
Padua he wrote a treatise De Senatu Romano (1563), which won 
him fame’as a humanist. Returning to Poland in 1565, he was 
appointed secretary to King Sigismund II. After Sigismund's 
death (1572), he became one of the best-liked leaders of the no- 
bility. Opposing the magnates who wished to offer the throne to 
the Austrian Habsburgs, he supported the candidature of the 
French prince Henry (see PorANp: History: The Elective Kings); 
and after Henry’s flight from Poland, he supported the anti-Habs- 
burg Stephen (q.v.) Bathory. One of the latter’s closest collabo- 
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rators, he was made chancellor in 1578 and grand hetman (com- 
mander in chief of the armed forces) in 1581. He soon became 
one of the richest Polish magnates. 

Zamoyski energetically helped Stephen Báthory in his efforts 
to strengthen the royal power, He also distinguished himself dur- 
ing the war of 1579-82 against Muscovy. 

After Stephen Bathory’s death Zamoyski opposed the Habsburg 
candidature of the archduke Maximilian (brother of the Holy 
Roman emperor Rudolf II) and contributed to the election of 
Sigismund III (q.v.). When Maximilian tried to seize Cracow by 
force, Zamoyski routed his forces at Byczyna (Jan. 14, 1588) and 
took him prisoner. Yet from the very beginning of Sigismund 
III's reign Zamoyski passed to opposition. The king feared the 
hetman's power, and Zamoyski in turn treated the king as a pawn. 
Open conflict broke out during the Sejm (Diet) of 1592, when 
Zamoyski knew that Sigismund was plotting to cede the Polish 
crown to the Habsburgs in exchange for their support of his right 
to the Swedish throne. Zamoyski failed to dethrone Sigismund, 
but obtained for himself a free hand in Moldavia, He installed a 
hospodar dependent on Poland in Moldavia and also, temporarily, 
subjected Walachia to Poland. 

In 1600, during the war for Livonia, Zamoyski recaptured some 
strongholds from the Swedes. The rigours of the campaign, how- 
ever, were too much for him, and he resigned the command in 
1602. He died at Zamość on June 3, 1605. 

ANDRZEJ ZAMOYSKI (1716-1792), of the seventh generation 
from Maciej, was one of the authors of a plan for a general reform 
of the state. He expounded it on May 16, 1764, at the session of 
the Sejm preceding the election of King Stanislaw Poniatowski: he 
postulated improvement of the parliamentary system, limitation 
of the role of the magnates, and abolition of serfdom. On his 
own lands he replaced serfdom by a system of tenancy. He was 
appointed chancellor in 1764, but resigned in 1768 in protest against 
Russian interference in Polish affairs. In 1776 the Sejm authorized 
him to codify judicial procedure. Under this pretext, he sought to 
carry out his general reform, but his plans were rejected by the 
Sejm in 1780. 

Andrzej's son STANISLAW KOSTKA ZAMOYSKI (1775-1856) re- 
ceived the Austrian title of count in 1820; and this title was borne 
by his sons ANDRZEJ (1800-1874) and WrApvsLAw (1803-1868). 
Andrzej was sent on a mission to Austria during the Polish insur- 
rection of 1830-31 against Russian rule. After the failure of the 
insurrection he settled on his lands at Klemensów, devoting him- 
self to social and economic activities and winning great popularity 
among the gentry. In 1858 the Russians agreed to the creation of 
an Agricultural Society in Poland; and Zamoyski, who had done 
most to promote it, was elected its president. The aim was to 
modernize Polish agriculture, the backwardness of which Zamoyski 
attributed to serfdom. During the patriotic manifestations of 
1861-62 Zamoyski tried to oppose the preparing of an armed 
struggle, but took part in drafting a petition from the Agricultural 
Society to the Russian emperor Alexander II, demanding autonomy 
for Poland. He refused, however, to collaborate with Aleksander 
Wielopolski (g.v.) to whom the emperor entrusted civil authority 
in Poland. The Agricultural Society was dissolved in 1861. In- 
surrection broke out in January 1863, and Zamoyski was exiled in 
September. His brother Wladyslaw, meanwhile, after being aide- 
de-camp to the grand duke Constantine (viceroy of Poland), had 
taken part in the insurrection of 1830-31. Subsequently emigrat- 
ing to England, he there represented Prince Adam Jerzy Czartory- 


-ski (g.v.). He organized Polish contingents with the Sardinian 


Army against the Austrians in 1848-49; and in 1855, during the 
Crimean War, he commanded a Polish cavalry division in the 
Turkish Army. 

The second Andrzej’s son FRANCISZEK Tomasz, who obtained 
Russian recognition of his family's title of count in 1884, was the 
father of Maurycy (1871-1939), who was Poland's minister of 
foreign affairs in 1924 (from January to July). (A. Za.) 

ZAMUCAN, a group of tribes of South American Indians con- 
stituting an independent linguistic stock and occupying an area 
lying west of the Paraguay River in the Paraguayan and Bolivian 
Chaco. The most important tribes are the Zamuco proper (from 
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whom the name Zamucan derives), the Guarafioca, the Chama- 
coco, the Tsirakua, and the Moro. Livingina subdesert area, they 
are seminomadic hunting people, only a few of whom practise 
agriculture. They construct flimsy temporary huts made of mats 
and, like all Chaco tribes, make bags and clothing from the fibres 
of the Bromelia plant. They are divided into limited bands con- 
sisting of a few families under the loose authority of a chief. The 
Chamacoco have a cult devoted to the worship of a Supreme God- 
dess, mother of the universe, and propitiate the spirits by singing 
and dancing. At the close of the initiation ceremonies for young 
men, masked men impersonate spirits at a great feast. Women 
are not allowed to observe these rites lest they die. Diseases are 
treated by shamans who are held to be in close touch with the 
supernatural world. 

The ancient Zamucos have disappeared. Chamacoco who have 
come under the influence of white men have lost their aboriginal 
culture and are dwindling in number. The Tsirakua and the Moro 
of the northern Chaco and of Chiquitos (Bolivia) have remained 
hostile to whites and are practically unknown to anthropologists. 
See also INDIAN, LATIN-AMERICAN. 

See G. Boggiani, “I Ciamacoco," Bolletino della Società geografica 
italiana, ser. 3, vol. 7, pp. 466-510 (1894) ; A. Métraux, “Ethnography 


of the Chaco,” Handbook of South American Indians, vol. i (1946). 
(A. Mx.) 


ZANESVILLE, a city of southeastern Ohio, U.S., 55 mi. (86 
km.) E of Columbus at the confluence of the Muskingum and Lick- 
ing rivers; the seat of Muskingum County. Zanesville's outstand- 
ing landmark is a Y-shaped concrete bridge completed in 1902 to 
connect the east bank of the Muskingum with both sides of the 
Licking on the west bank. The site was on the route of Zane's 
Trace, a road from Wheeling, W.Va., to the Ohio River opposite 
the town of Limestone, now Maysville, Ky., cleared by Ebenezer 
Zane under an act of Congress of 1796. Zane, who received land in 
payment for opening the road (later a part of the old national 
road), staked out a section at the present city but later sold it to 
his son-in-law John McIntire who, seeing the advantages of the 
waterpower and transportation facilities, laid out the town in 1799 
and named it in honour of Zane. Through McIntire's efforts it 
became the county seat in 1804 and from 1810 to 1812 was also 
capital of Ohio. It was incorporated as a city in 1850 and has a 
council-manager form of government, in effect since 1958. 

From the early 19th-century stoneware industry grew several 
pottery and tile plants that made Zanesville “the clay city” from 
1890 to 1930. After World War II its industry became more di- 
versified, including not only a large tile plant but also plants for 
the manufacture of glass, electrical equipment, sheet metal, alloy 
steel, batteries, farm machinery, and cement. Zanesville also has a 
branch of Ohio University (see OH10: Education); Muskingum, a 
Presbyterian college chartered in 1827, is located 16 mi. (26 km.) 
E at New Concord. The city has a municipal auditorium and sta- 
dium, radio and television stations, and an art institute. Asa 
result of the 1913 flood in the Muskingum Valley, Congress au- 
thorized a network of 14 reservoirs which was completed in 1938; 
the Dillon dam and reservoir, 4 mi. N of Zanesville on the Licking 
River, was completed in 1960. 

The novelist Zane Grey (g.v.), a descendant of Ebenezer Zane, 
was born in Zanesville. For comparative population figures see 
table in Ogro: Population. (N. F. S.) 

ZANGI (Zenci; Imap AL-DiN Zancı) (1084-1146), atabeg 
(regent) of Mosul, whose capture of Edessa in 1144 proved to be a 
turning point in the history of the Crusades (q.v.), was the son 
of Aksonkor, a Turkish Mameluke who held high office under the 
Seljuk sultan Malik Shah. Appointed governor and atabeg of 
Mosul by the Seljuk sultan Mahmud in 1127, Zangi extended his 
authority over various districts in Iraq and Syria, including Aleppo 
(Halab) and Hama. He thus succeeded in reestablishing a united 
Muslim block capable of stopping the crusaders, The strength of 
the crusaders, whose earlier expansion in Syria had been made pos- 
sible by Muslim disunity, depended greatly on their possession of 
Antioch and Edessa. These two crusading counties were to bear 
the brunt of Zangi’s military pressure. In 1135 he retook from the 
crusaders several places in the county of Antioch. In 1137 he 
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trapped Fulk, king of Jerusalem, in the fortress of Ba'rin (Mont. 
ferrand), but allowed him and the count of Tripoli and their men 
to go free. In the same year the arrival of a Byzantine army in 
Syria forced him to abandon some captured cities. After the de- 
parture of the Byzantine army and a bloody conquest of Baalbek 
(1139) Zangi besieged Damascus, the Syrian capital, which was in 
the hands of a minor Muslim dynasty. Although that campaign 
ended in failure it nevertheless established a clear line in the policy 
of unification of Muslim territories, which was successfully pur- 
sued by Zangi’s successor, Nureddin (g.v.). 

The greatest triumph in Zangi’s career was the capture of 
Edessa; the first county established by the crusaders (1098), it 
became the first major victim of Muslim reconquest. Zangi was 
assassinated at Qal‘at Jabbar, Mesopotamia, on Sept. 14, 1146. 

See K. M. Setton (ed.), A History of the Crusades, vol. 1 (1955), 

(A. S. Ex.) 

ZANGWILL, ISRAEL (1864-1926), Jewish man of letters 
best known for his tales of modern ghetto life and his Zionist 
activities, was born in London on Jan. 21, 1864, to East European 
immigrant parents. After some years in Plymouth and Bristol his 
parents returned to the East End of London, where Zangwill was 
educated at the Jews’ Free School, later serving as a teacher there 
and simultaneously working for a London University degree. He 
soon turned from teaching to literature, drawing upon his intimate 
knowledge of Jewish immigrant life in East London in all its facets 
as his principal source, In addition to novels he published numer- 
ous stories, dramas, poems, and essays on general as well as Jewish 
themes. A recognized leader in Jewish affairs, Zangwill was presi- 
dent (1905-25) of the Jewish Territorial Organization for the Set- 
tlement of the Jews Within the British Empire (see Z10NISM). 
He died at Midhurst, Sussex, Aug. 1, 1926. 

The Children of the Ghetto (1892), the first and perhaps the 
most successful of his series about ghetto life, is less a novel than 
a gallery of portraits of the variegated Jewish immigrants of 
Whitechapel in their struggle to earn a livelihood and acclimatize 
themselves to their new environment. The impact of new condi- 
tions and ideas upon the old patterns of Jewish life is portrayed 
with sympathetic insight. Further episodes drawn from past as 
well as contemporary Jewish life are described in Ghetto Tragedies 
(1893), The King of Schnorrers (1894), The Dreamers of the 
Ghetto (1898), and Ghetto Comedies (1907). His last essays, 
mainly apologies against attacks on Jews and Judaism, were col- 
lected in The Voice of Jerusalem. (1920). 

See M. Wohlgelernter, Israel Zangwill (1964). (D. Pa.) 

ZANJAN (ZeNJAN), a city and district of northwestern Tran, 
on the railway connecting Teheran and Tabriz, about midway 
between the two. Pop. (1964 est.) 62,549, mainly of Turkish 
stock. The city was formerly the capital of the extended province 
of Khamseh but in 1938 became part of the first ostan (province), 
Gilan. It lies in an open valley and was once the focus of several 
land routes and the seat of a lively caravan trade, It has been 
reduced, however, to a mere station on the highway and railway. 
There is comparatively little irrigation in the district, but rainf 
is sufficient for abundant harvests of grain. 1 í 

About 20 mi. (32 km.) SE of Zanjan City js the village ^h 
Soltaniyeh (Sultaniyeh), which under the later Tl-khans was E 
capital of Iran, rivaling Tabriz in size and wealth. dn 
KHANS.) It was founded by Arghun (1284-91) and enlarge! y 
Ulja'itu (1304-16), who moved the capital there and whose TE 
nificent mausoleum is practically the only remaining eidem 
Soltaniyeh's former magnificence and a masterpiece of IH 
architecture, Its dome, 168 ft, (51 m.) high, rests on an s 
brick structure decorated with blue faience. H. p 

ZANTE (ancient Greek ZAkynTHOS; modern Greek RÀ rd 
THOS; Latin ZACYNTHUS), southernmost of the Ionian hioc 
(q.v.) west of Greece, is about 22 mi. (35 km.) long and Moe 
(18.5 km.) broad. Area 155 sq.mi. (402 sqkm.). Pop. ga 
35,499. It constitutes a nomos, or department, of Greece, v 
includes the small Strophades (Strofadhes) Islands, 28 P a j 
south, Zante lies 9 mi. S of Cephalonia, forming with it, 
and Ithaca (gq.v.), a crescent-shaped group, the crest PS is of 
merged limestone ridge facing the Gulf of Patras. 
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somewhat irregular oval shape, indented by a deep inlet at its 
south end. A wide fertile central plain is skirted on the west by 
bare limestone hills 1,000 to 1,200.ít. high, which fall gently 
landward, but with steep sea clifís culminating northward in Mt. 
Vrakhionas (2,480 ft. [756 m.]). On the east the plain is also 
limited by a low ridge, the highest point being the conspicuous 
Skopos (1,542 ft. [470 m.]). These hills are heavily cultivated, 
as is the central plain, The peculiar dwarf vine, which produces 
the currant (from Corinth), is the staple export of Zante, Earth- 
quakes are frequent and have been, at times, disastrous, especially 
those of 1514, 1893, and 1953. There are oil springs on the coast 
and in the bed of the sea near Cape Skinari on the north; in the 
south there are bituminous wells in a swamp near the coast village 
of Keri, mentioned by Herodotus. These still yield pitch. 

The capital, Zante (Zakinthos; pop. [1961] 9,506), is on the 
east coast, on the site of ancient Zacynthus. It is the seat of a 
bishop, and shows distinct traces of Zante’s long Venetian occupa- 
tion, including the fortress and the Roman Catholic church of S. 
Marco, The town was ruined (earthquake) in 1953, but has been 
rebuilt. 

Traditionally Zacynthus belonged to Odysseus (Ulysses), king 
of Ithaca; it is called “wooded Zacynthus” in the Odyssey. It 
was said to take its name from an Arcadian chief, Zacynthus, and 
to have been colonized by Achaeans from the Peloponnese. It 
figures occasionally in history as a base for belligerents. Thus 
during the Peloponnesian War and again in 374 s.c. the Athenians 
used it; in 357 it was the headquarters of Dion on his expedition 
against Syracuse; in 217 it was seized by Philip V of Macedonia. 
The Romans captured it in 211 but lost it again to Philip; in 
191, to keep it out of the hands of the Achaean League, they an- 
nexed it themselves. In 86 it was raided by Archelaus, general 
of Mithradates of Pontus. Under the Romans, Zante was included 
in the province of Achaea, later in Epirus. In the 12th century 
it passed to the Norman kings of Sicily; after 1194 it belonged 
to the Orsini counts of Cephalonia and was united to the princi- 
pality of Achaia 1324-57. After remaining from 1357 to 1482 
in the hands of the Tocco family (except for a brief Turkish oc- 
Cupation in 1479-81) it became a Venetian possession. In 1797 
it was ceded to France, and after a short occupation by the Rus- 
sians was brought under British protection; in 1864 it was ceded 
with the other Ionian Islands to Greece. During World War II, 
it was occupied by Italy. See also IONIAN ISLANDS. 

ZANZIBAR, an island republic of East Africa, comprising 
two large islands, Zanzibar and Pemba, with smaller islands. In 
April 1964 the People’s Republic of Zanzibar merged with the 
Republic of Tanganyika to form a single sovereign state, the 
United Republic of Tanzania (q.v.). 

ZANZIBAR, the principal seaport of the island of Zanzibar. 
Pop. (1958) 57,923. It lies on the western side of the island 
about 22 mi. (35 km.) from the nearest point on the east coast 
of Africa. Probably the oldest building in the city is the minaret 
of a mosque, which is decorated with a double chevron pat- 
tern of the same kind as at Zimbabwe (g.v.). The former Arab 
fort was constructed shortly after the expulsion of the Portuguese 
(1698) out of the materials of a Portuguese church and stone 
house, The Anglican cathedral (Christ Church) was built (1873— 
79) on the site of a former slave market, and the Roman Catholic 
St. Joseph’s Cathedral is located in densely packed bazaars. There 
are numerous mosques of a plain and unpretentious design. The 
former sultan’s palace stands on the sea front. Close to it is the 
Beit-el-Ajaib (House of Wonders), built by Sultan Barghash 
(1870-88) and now used as government offices. Many of the 
Streets are narrow and winding. Characteristic of some important 

Ouses are their massive brass-studded doors with lintels and 
doorposts elaborately carved in Arabic and Indian motifs. 

In the harbour is a safe and spacious roadstead for vessels, with 
à minimum depth of five fathoms and a concrete wharf 800 ft. (244 
m.) long capable of berthing ships up to 400 ft. (122 m.). 

(J. M. Gv.) 

ZAPAROAN, a linguistic group of the Andean-Equatorial 
family that includes a number of South American Indian tribes 
Occupying the  Peruvian-Ecuadorian montaña between the 
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Marañon, Napo, and Pastaza rivers. These peoples lacked several 
characteristic cultural features of South American tropical forest 
Indians. They grew manioc and sweet potatoes but relied more 
on hunting and fishing than on horticulture. Their main hunting 
weapons, used also in warfare, were the blowgun and spear; they 
fished with nets and drugs. Their settlements often consisted 
of an extended patrilineal family occupying a pole-and-thatch com- 
munal house. Communities were rather isolated from each other 
and situated along small streams that were not conducive to canoe 
travel. Aboriginally, cannibalism was an attribute of warfare. 
The Zaparoan groups were usually victims of more aggressive 
tribes who lived along the main rivers. Religion was based on 
shamanism (g.v.) and involved features such as urn burial and 
scaffold burial, endocannibalism, and the ritual use of tobacco, 
Datura, and other narcotics. 

See J. H. Steward (ed.), Handbook of South American Indians, 
vol. 3 (1948) ; J. H. Steward and L. C. Faron, Native Peoples of South 
America (1959). (L..C. Fa.) 

ZAPATA, EMILIANO (1877?-1919), Mexican revolution- 
ary leader, and agrarian reformer, was born in Anenecuilco, More- 
los; the exact date of his birth is 
unknown. A small landowner in 
his village, Zapata at an early age 
$ was looked upon by the govern- 
ment of Pres. Porfirio Diaz as a 
troublemaker, and consequently 
was once imprisoned and once 
impressed into the army. At the 
outbreak of the revolution 
against Diaz led by Francisco 
Madero (1910), Zapata became 
the rebel leader in Morelos. Af- 
ter Madero became president, 
Zapata continued to rebel because 
he believed that the new adminis- 
tration would not institute land 
reform, He maintained his op- 
position to the government dur- 
ing the presidency of Victoriano 
Huerta and, after the break be- 
tween rival generals Pancho Villa 
and Venustiano Carranza (1914), 
co-operated with Villa for some 
time. Though that association 
came to an end in 1915, Zapata 
continued his fight against Car- 
ranza. At the height of his suc- 
cess he controlled Morelos and 
large parts of adjoining states, but he never attempted to expand 
his revolution beyond the confines of familiar territory. In those 
areas under his control he destroyed the haciendas, often burning 
the buildings, and gave land to his followers; he also attempted 
to establish schools and social services. He was ambushed and 
killed April 10, 1919, by Jesús Guajardo, acting under orders from 
Pablo González, a general allied with Carranza. (C. C. Cv.) 

ZAPOROZH'YE, an oblast of the Ukrainian Soviet Socialist 
Republic, U.S.S.R., was formed in 1939. Area, 10,425 sq.mi. 
(26,799 sq.km.). Pop. (1959) 1,463,849. The oblast lies on the 
northern shore of the Sea of Azov and stretches inland across the 
coastal plain, the Azov Uplands (which attain a maximum height 
of 1,070 ft. [326 m.]), and the Dnieper plain to the Dnieper River 
including a very small part of its right-bank area. The whole 
oblast lies within the steppe zone, although much of the natural 
grass cover has been plowed. The climate is dry (rainfall aver- 
ages about 15 in. [381 mm.] a year) and many of the rivers are 
seasonal. The rainfall usually comes in heavy summer downpours 
and gully erosion is serious. 

Of the 1959 population, 57% (828,892) were urban dwellers, 
living in 10 towns and 22 urban districts the largest being 
Zaporozh’ye, Melitopol’, and Berdyansk (known from 1939 to 
1958 as Osipenko). In these towns most of the industry is con- 
centrated, particularly the large metallurgical industry of 
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Zaporozh’ye and the engineering of Melitopol’ and Berdyansk. 
Elsewhere industry is chiefly concerned with processing local agri- 
cultural produce, Agriculture is highly developed, although liable 
to suffer from drought. More than three-quarters of the oblast is 
under the plow, mostly under grains, notably winter wheat and 
maize (corn), Potatoes, melons, and other vegetables are also 
important; sunflowers form the chief industrial crop. There are 
a number of vineyards and fruit growing is significant, especially 
around the larger towns. Dairying predominates in the north of 
the oblast and sheep rearing in the Azov coastal plain. 
(R. A. F.) 

ZAPOROZH'YE, a town and oblast centre of the Ukrainian 
Soviet Socialist Republic, U.S.S.R., stands on the left bank of the 
Dnieper, just below its former rapids, 280 mi. (451 km.) SE of 
Kiev. Pop. (1959) 434,638. In 1770 the fortress of Aleksan- 
drovskaya was established to ensure government control over the 
Zaporozh'ye Cossacks, whose headquarters was on Khortitsa Is- 
land in the Dnieper atthis point. The settlement of Aleksandrovsk 
became a town in 1806. In 1910 its population was 38,000. It 
was renamed Zaporozh’ye in 1917. The growth of the town dates 
from the construction of the Dnieper barrage and hydroelectric 
station, then the largest in the world, which was completed in 1932; 
its capacity is 558,000 kw. In World War II the dam was de- 
stroyed, but subsequently reconstructed. On the basis of the 
power a large metallurgical industry developed, with the big 
Zaporozhstal integrated coking-iron-steel plant, factories specializ- 
ing in high-grade steels made in electric hearths, ferroalloys, and 
aluminum smelting. Zaporozh’ye has one of the largest strip 
rolling mills of the U.S.S.R. Coke by-products supply an im- 
portant chemical industry, making sulfate of ammonia and fer- 
tilizers. Transformers and combine harvesters are manufactured 
and other products include foodstuffs, clothing, shoes, and artificial 
leather. (R. A. F.) 

ZAQAZIQ, AZ (Zacazic), a town of Lower Egypt, capital 
of the governorate of Ash Sharqiyah in the eastern part of the 
Nile Delta, 47 mi. (76 km.) NNE of Cairo by rail. Pop. (1960) 
124,417. It is one of the few major towns of the Delta with no 
ancient background, dating from the middle of the 19th century 
when cotton growing spread into the eastern part of the Delta. 
The town grew up at the junction of canals created to supply irri- 
gation water to the new cotton areas. It stands on a branch of 
the Sweet Water Canal (Tur‘at as Suways al Hulwah) and on Al 
Mo'iz Canal, about a mile north of mounds marking the site of 
the 4th-dynasty city of Bubastis. It is an important road and 
railway junction and one of Egypt’s leading cotton markets. It 
also possesses a grain market, and industries include cotton gin- 
ning, oilseed pressing, and soap manufacture. (A. B. M.) 

ZARATHUSTRA: see ZoRoASTRIANISM. 

ZARIA, a city of Nigeria, capital of Zaria Province in the 
Northern Nigeria region. It lies 2,000 ft. (610 m.) above sea 
level in open country, southwest of Kano and north of Kaduna, 
the regional capital. Pop. (1963) 166,170. 

Zaria has four main areas: the old walled city, the walls of 
which are 15 mi. (24 km.) long; Tudun Wada, which houses the 
city’s overflow; Sabon Gari, the “African strangers’ settlement”; 
and the township for the non-African community. The old walls 
have eight gates, and the market is still held on the ancient site. 
Ahmadu Bello University was founded in Zaria in 1962. To it 
was attached the Institute of Administration established there in 
1954, a development of the clerical training college (founded 
1946). The university also absorbed the northern branch of the 
College of Arts, Science and Technology, opened in 1957. The 
first Northern Nigerian newspaper, Gaskiya ta fi Kwabo (Hausa 
for “Truth is worth more than a penny”), was launched in Zaria 
in 1939. 

The city lies on the main railway from Lagos to Kano with 
branch lines to other parts of Northern Nigeria. The Lagos-Kano 
road also passes through Zaria. Air services are liable to inter- 
ruption during the rainy season, June to October. The town is 
the centre of the cotton-growing area of Northern Nigeria. 

Zaria was one of the original seven Hausa states (see Hausa). 
See also NIGERIA; NORTHERN NIGERIA. (K. J. B.) 


ZAPOROZH'YE—ZEAMI MOTOKIYO 


ZARLINO, GIOSEFFO (1517-1590), Italian composer and 
writer on music, was the most learned and celebrated music theo. 
rist of the mid-16th century. Born in Chioggia on March 22, 1517 
he entered the church, taking deacon's orders in 1541, Already d 
prodigy of learning, he then moved to Venice to study music with 
Adriaan Willaert. In 1565 he became music director of St. Mark's, 
Few of the works he composed during his duties have survived, 
but he seems to have been an estimable composer, and J. P. 
Sweelinck was among his pupils. In 1583 he was offered the 
bishopric of Chioggia, but the Venetian Senate persuaded him to 
remain in Venice, and he retained his post at St. Mark’s until his 
death on Feb. 14, 1590. 

Zarlino’s first and greatest treatise, /stitutioni harmoniche 
(1558), brought him rapid fame. It gives a shrewd account of 
musical thinking during the first half of the 16th century, together 
with some conventional repetition of outmoded formulas and some 
remarkable anticipations of the future. Zarlino adopts the Ptole- 
maic tetrachord (tone, minor tone, and diatonic semitone; see 
Greek Music [Ancient]: Theory) and stresses the importance 
of the major and minor third. He continues this striking proph- 
ecy of modern thought by renumbering the modes, placing the 
Ionian pair first and the Aeolian last; these modes later became 
the major and minor scales of classical tonality (see MopEs, Musr- 
CAL). He also gives one of the two earliest accounts of double 
counterpoint, and detailed advice on the underlay of words, 
Dimostrationi harmoniche (1571) consists of five dialogues be- 
tween Willaert and four friends, who supposedly met at the mas- 
ter's house in 1562; the discussion amplifies much of the material 
of the Zstitutioni. 

In 1581 Zarlino's former pupil Vincenzo Galilei, the theorist of 
the Florentine Camerata (see Barni, Giovanni), violently at- 
tacked his teacher in the Dialogo della musica antica et della 
moderna, wrongly proposing the Pythagorean tetrachord (two 
greater tones and limma) and setting out the monodic doctrines 
of his circle. Zarlino replied with Sopplimenti musicali (1588), 
and he collected his works into a complete edition in 1589. The 
Sopplimenti reinforces and develops his previous theories. One 
passage prophetically suggests equal temperament (for the lute); 
another gives valuable descriptions of early organs. He strongly 
decries the recitative of the Camerata, insisting that music has 
its own laws and should not abandon them in order to imitate the 
spoken word. Galilei, and later G. M. Artusi, continued to at- 
tack Zarlino's ideas long after his death. 

See S. Chiereghin, “Zarlino,” Rivista musicale italiana, xxxvii (1930) ; 
O. Strunk (ed.), Source Readings in Music History (1950). 

(B. L. TR.) 

ZAYSAN, LAKE (Ozero Zaysan), in the Kazakh Soviet 
Socialist Republic, U.S.S.R., is situated in a valley between the 
Altai Mountains on the northeast and the Tarbagatay on the south, 
at an altitude of 1,266 ft. (386 m.). Its area is 695 sqmi. (1,800 
sq.km.), and its surface is dotted with islands; it is 62 mi. 
km.) long, 19 mi. (30 km.) wide, and has a depth of 29 ft. (88 
m.). It receives the drainage of ten rivers, including the Chémyy 
Irtysh (Black Irtysh) and the Kenderlyk; the Irtysh forms the 
northwestern outlet of the lake. Roach, perch, carp, trout, ant 
sturgeon abound during the fishing season May to August. There 
is a steamship service between Topolév Mys on the south at 
and Karakas on the north shore, and barges ascend the Chérnyy 
Irtysh into Mongolia. (G. E. Wn. 

ZEAMI (Seam1) MOTOKIYO (1363-1443), 
playwright, critic and actor of the Japanese nó theatre. pee 
of the almost equally celebrated dramatist KANAMI Krvo' idus 
(1333-84), he first attracted attention when at the age of 1 
performed before the shogun Yoshimitsu at the Imakumano uml 
in Kyoto. Yoshimitsu was so captivated by the youthful a jo 
that he extended his patronage to the nō, and this shogunate C 
nection (which was maintained for 500 years) enabled the Bs d 
shake off the crudities of its past and to develop as à complex 
aristocratic theatre. (See No DRAMA.) E 

After his father's death in 1384, Zeami became the chief por 
in the nd, He not only continued to perform brilliantly but 3 
about 200 plays, 124 of which have remained in the no 
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ZEBRA—ZECHARIAH 


In his later years Zeami's concern over the future of the no moved 
him to write for the guidance of later men a number of treatises 
on the “secrets” of the medium. His old age was darkened by the 
death of his son and intended successor, and by his exile to the 
island of Sado imposed in 1434 (for reasons now unknown) by 
the tyrannous shogun Yoshinori. Zeami returned to Kyóto at the 
end of his life, probably after Voshinori's death in 1441. 

Zeami's success as a dramatist was closely linked to his career 
on the stage. The rigorous discipline he later prescribed for nō 
actors in such works as Kadensho (1440-02) and Shikadósho 
(“Book of the Way of the Highest Flower,” 1420) doubtless re- 
fects the training he himself received. The actor, Zeami said, 
must master three basic roles—the warrior, the woman, and the 
old person, including the singing and dancing appropriate to each. 
The proper training can enable him to display high and higher 
“fowers” of acting artistry, until he reaches complete mastery. 
The two main elements in nó acting were monomane and yügen. 
Monomane meant “an imitation of things" and was the represen- 
lational aspect of the nó. An actor portraying a demon, for ex- 
ample, had to seem convincingly demoniacal. However, yūgen, 
the symbolic aspect of the nó, not only took precedence over the 
requirements of monomane but became the touchstone of excel- 
lencein the no. Zeami wrote, “The essence of yugen is true beauty 
and gentleness" and described in various essays how these might 
be achieved. But the final object of yzgen was not mere outward 
beauty; it had to suggest behind the text of the plays and the 
noble gestures of the actors a world impossible to define yet ulti- 
mately real. Such plays as the lovely Matsukaze have a mysteri- 
ous stillness that seems to envelop the visible or audible parts of 
the work. In others of Zeami’s dramas there is less yiigen and 
more action, and occasionally even realism. 

Zeami wrote his plays bearing in mind the ability of the actors 
of his day and the tastes of his audiences. On occasion he would 
freely revise his father's or his own earlier works to make them 
fit changed conditions. However, so great did Zeami's prestige 
become that later actors hesitated to alter a word of his texts, 
and the result was the fossilized state of the nō in later centuries. 

BrsurocnAPRY.—Arthur Waley, The Nó Plays of Japan (1921) ; Noël 
Peri, Le NÔ (1944) ; Seami's Sixteen Treatises, trans. by Shidehara and 
Whitehouse in Monumenta Nipponica (1941-42) ; W. T. de Bary (ed.), 
Sources of Japanese Tradition, pp. 283-303 (1958), with extracts from 

mi's writings, including SAtikadósho. (Dp. K.) 

ZEBRA, a horselike animal with a distinctive coat pattern of 
dark and light stripes, The several species, all confined to Africa, 
belong to the same genus as horses, Equus (see Equipar). The 
true or mountain zebra (Equus zebra), now much reduced, is pre- 
Served in small numbers in Cape of Good Hope Province, and 
there are some in South West Africa and southwest Angola. The 
Stripes are vertical on the neck and body, horizontal on the legs, 
and extend to the feet. The horizontal stripes of the hind legs 
extend up onto the haunches, but short, vertical stripes occupy 
ble of the haunches, producing a characteristic “grid iron” 

ern, 

The many local races of a larger species, Burchell's zebra, or 
bonte-quagga (E. burchelli), constitute the common zebra of 

frica. The vertical body stripes become oblique on the haunches, 
Where they join the horizontal stripes of the legs, so that there is 
no "grid iron” pattern on the haunches. There is a progressive 
change in coat pattern and colour from the northern to the south- 
em limits of the bonte-quagga's range, corresponding with the 
change in the terrain frequented by the herds of zebras: the stripes, 
Stronger and extending to the feet in zebras in the wooded country 
of the north, become weaker and indistinct on the legs, with the 
ight-brown stripes appearing between them, as the forest thins to- 
Ward the south. At the extreme south of the range, the now extinct 
typical burchelli race had prominent shadow stripes and unstriped 
egs and belly, The extinct quagga (q.v.), which had stripes only 
on the head, neck, and forequarters, is regarded by some as the 
extreme southern form of Æ. burchelli. Grévy’s zebra (E. grevyi) 
m northern Kenya, parts of Ethiopia, and Somaliland, is a larger 
Species with long ears and very narrow black and white stripes; 
the belly is white but the leg stripes extend down to the feet. 

bras have no fixed mating season; gestation lasts 11 to 13 
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months. The hybrid resulting from crosses with the domestic 
horse is not as valuable as the mule and ass. Zebras have some- 
times been broken to harness, but have never been truly domesti- 
cated. (L. H. M.) 

ZEBULUN (Zesvron; in the Douai version of the Bible, 
ZABULON), a tribe of Israel, named after the sixth son borne by 
Leah to Jacob (Gen. 30:20). The fertile territory occupied by 
the tribe lay roughly northeast of the plain of Jezreel. The some- 
what obscure text of Gen. 49:13 seems to imply that at one time 
Zebulun extended to the seacoast and marched with Phoenician 
territory. The tribe appears to have furnished valiant warriors, 
and it receives special mention in the Song of Deborah for its mar- 
tial exploits (Judg. 5:14, 18). See TWELVE TRIBES OF ISRAEL. 

ZECHARIAH, BOOK OF (in the Douai version of the 
Bible, PRoPHECY OF ZACHARIAS), the 11th in order of the 12 Minor 
Prophets of the Old Testament (see PRoPHET). The prophet 
Zechariah (mentioned outside this book only in Ezra 5:1 and 6:14) 
was associated with Haggai (see Haccat, Book or) in arousing the 
people of postexilic Israel and their governor, Zerubbabel, to re- 
build the Temple, an act of faith which, the prophets believed, 
would inaugurate a new and better age (8:9-13). Zechariah’s 
career began in the second year (520 s.c.) of Darius I, king of 
Persia (1:1), just one month before Haggai delivered his two final 
addresses (Hag. 2:10, 20), and presumably ended in the fourth 
year (518 B.C.) of Darius, two years later (7:1). 

Contents.—The book that bears Zechariah’s name (in which, 
by general agreement, only ch. 1-8 are actually to be attributed 
to him) exhibits the following broad outline: 


1:1-6 preface 
1:7-6:8 eight visions received during one night in 520 B.C. 
6:9-15 the coronation of the messianic king 
7-8 genuine oracles of a later date 
7 an answer to a question of ritual 
8 prophecies of the future glory of Jerusalem 
9-14 two anonymous collections from a much later period 
9-11 miscellaneous oracles (*Deutero-Zechariah") 
12-14 two brief apocalypses (*Trito-Zechariah"), with the 


misplaced section 13:7-9 


The eight night visions, which constitute the core of the book, 
have as their background the political disturbances that shook 
the Persian Empire on the accession of Darius I (see Persian His- 
TORY : Achaemenid Empire), although 1:11 seems to show that the 
trouble had largely subsided by the time Zechariah began his ac- 
tivity. For Zechariah, as for Haggai, the shaking of the empire 
was a sign that God was on the point of intervening to restore the 
independence of Israel; the visions deal with various aspects of 
the restoration. 

The first vision (1:717) is of four horsemen, who report that 
the quiet that now prevails is only a prelude to the restoration that 
is shortly to take place. The second (1:18-21) pictures four horns 
(representing oppressive foreign rulers) which are cut off by four 
smiths, The third (2:1—5), describing the work of a man with a 
measuring line, prophesies the enormous increase of population 
that Jerusalem may expect in the future. In the fourth (3), sepa- 
rated from the third by an interlude of different literary char- 
acter (2:6-13), the high priest Joshua, representing the commu- 
nity, is formally acquitted of sin and restored to divine favour. 
Ch. 4, which contains the fifth vision, is somewhat confused, but 
the two olive trees in verses 3 and 11 are evidently Joshua and 
Zerubbabel. The next two visions—of the flying scroll with the 
curse upon it (5:1-4), and the woman called Wickedness who is 
carried off in an ephah (5:5-11)—portray symbolically the moral 
purification of Israel. Finally, the eighth vision (6:1-8) repre- 
sents the chariots of Yahweh going forth to do his will in the four 
quarters of the earth. 

The incident recorded in 6:9-15 was apparently part of an 
abortive attempt to crown Zerubbabel as messianic king in a lib- 
erated and newly constituted Israel (“the Branch" is taken to mean 
Zerubbabel as a descendant of David). The present confusion of 
the text and Zerubbabel's subsequent disappearance from the his- 
torical scene are sufficient testimony to its failure. The most at- 
tractive oracles in the book are found in ch. 7 and 8, which speak, 
in the spirit of the older prophets, of the superiority of just deal- 
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ing to ritual fasting (7:5-10; cf. 8:16-19), and of Jerusalem’s 
glorious future, when men from all the world will come to worship 
there (8:20-23). 

Ch. 9, which begins the section attributed to other hands than 

Zechariah’s, is thought by many to refer to the conquests of Alex- 
ander the Great (verses 1-8), the hopes of an imminent establish- 
ment of the messianic kingdom (verses 9-12), and subsequent dis- 
illusionment with Greek rule (verses 13-17): The unifying motif 
of 10:1—11:17 and the displaced section 13:7-9 is the word "shep- 
herd." In addition to the brief oracles 10:1 and 11:1—3, this 
passage contains a denunciation of foreign (probably Ptolemaic) 
rulers together with a promise of their overthrow and a return of 
Jewish exiles to the Holy Land (10:3-12); an enigmatic parable 
in which the prophet plays the role of a good shepherd who is 
rejected by his people (11:4-14 plus 13:7-9); and a parable 
concerning a worthless shepherd (i.e. governor) whom God will 
punish (11:15-17). 

The collection that begins with ch. 12 contains (in addition to 
the misplaced 13:7-9) two brief apocalypses. The first (12:1- 
13:6) pictures a united assault of all nations upon Jerusalem, 
which is delivered by supernatural intervention and then proceeds 
to mourn for some unnamed martyr, after which the land is 
purged from superstition of all kinds. The second apocalypse 
(ch. 14), obviously from another hand, also describes, though 
in quite different language, the final battle with the heathen, 
the establishment of God's kingdom, and the purification of 
Jerusalem. 

Themes.—Although, like Haggai, Zechariah had a major inter- 
est in the reconstruction of the Temple and the restoration of its 
worship, his field of concern was much larger than mere building 
and ritual; his message contained an ethical element, lacking in 
Haggai, which stamps him as a true spiritual successor of the great 
preexilic prophets to whose teaching he explicitly refers (1:4-6; 
7:7-12; 8:16-17). In common with most of the postexilic proph- 
ets, he was confident that God was about to restore the lost 
honour and prosperity of his people (8:3-15) and make the land 
of Israel the religious centre of the world (2:11; 8:23). At one 
time he seems to have felt that this was to be accomplished by 
the coronation of Zerubbabel as king (6:9-15). The fantastic, 
symbolic language in which Zechariah expresses his ideas, and the 
baroque profusion of angelic figures in his visions, tend to dif- 
ferentiate him from the earlier prophets and mark him as a fore- 
runner of the later apocalyptic writers. Particularly striking is his 
introduction, in 3:1, of the person of Satan, though in the role of 
man’s accuser (as in Job 1-2) rather than of God's enemy (as in 
I Chron, 21:1). 

Literary History.—As early as the middle of the 17th century, 
students began to recognize that ch. 9-14 differ markedly, both in 
style and historical background, from the earlier part of the book. 
The fact that 11:12-13 is quoted in Matt. 27:9-10, but attributed 
to Jeremiah, gave rise to the first doubts about the “authenticity” 
of these chapters, but led to the belief throughout most of the 
19th century that they came from a period earlier than Zechariah. 
They were commonly attributed to the 8th century B.c. Careful 
study of the literary relationships and historical allusions, however, 
has led the majority of modern scholars to the view that they re- 
flect a much later age than Zechariah’s, although there is no gen- 
on agreement as to the precise period (or periods) to which they 
elong. 

Since this second portion of the book is divided into two dis- 
tinct sections by the occurrence of the word “oracle” in 9:1 and 
12:1, and the same word occurs at the beginning of the immedi- 
ately following (and actually anonymous) book of Malachi, it 
seems probable that these three anonymous collections of oracles 
were at one time all appended for convenience to the genuine 
oracles of Zechariah. Later, when it seemed desirable to have 
exactly 12 Minor Prophets, the third collection (which is homo- 
geneous and easily interpreted) was elevated to the status of a 
“book” with a separate, though artificially contrived, title (see 

Matacut, Book or), while the other two, full of exegetical and 
historical enigmas, came to be thought of as an integral, though 
mysterious, part of the prophecies of Zechariah himself. 


ZEDEKIAH—ZEELAND 


Even within the two collections, the contents are not homoge- 
neous and may derive from several authors and different historical 
situations. 

Ch. 9-14, with their curious mixture of historical allusion and 
apocalyptic fancy, are among the most obscure in the Old Testa- 
ment but are of special interest because of the number of Passages 
in them to which reference is made in the New Testament: 9:9 
(Matt. 21:5); 11:12-13 (Matt. 27:9-10); 12:10 (John 19:37); 
13:7 (Mark 14:27); 14:21 (Revised Standard Version—the al. 
lusion is not apparent in older English versions—John 2:16) 
See also BIBLE. 

BisLrocRAPHY.—M odern commentaries in English are by G, A. Smith 
(1898, 1927), S. R. Driver in the New Century Bible, vol. ii (1906), 
H. G. Mitchell in the International Critical Commentary (1912), and 
R. C. Dentan in The Interpreter's Bible (1956) ; in German there are 
commentaries by F. Horst (1936, 1954) and K. Elliger (1956). 

(R. C. Dz) 

ZEDEKIAH (Hebrew, “righteous is Yah[weh]”), the name 
of four figures in the Old Testament, of whom only one, the last 
king of Judah, is important. 

Zedekiah, son of Josiah, succeeded his older brothers Jehoahaz 
II and Jehoiakim and his nephew Jehoiachin in 597 s.c. (events 
related in II Kings xxiv, 17-xxv, 26; Jer. xxxix, 4-8, and lii, 1- 
11; and II Chron. xxxvi, 10-21). The Babylonian Chronicle (see 
BABYLONIA AND ASSYRIA), which relates the main political and re- 
ligious events of the 7th and 6th centuries from the Babylonian 
viewpoint, records the siege of Jerusalem in the 7th year of Nebu- 
chadrezzar (597 B.c.) and the capture of the city in the 2nd day 
of Adar (March 16) of that year. Its king, Jehoiachin, was cap- 
tured and carried to Babylon, where he was maintained as a hos- 
tage, and Nebuchadrezzar set up in his place Mattaniah, his uncle, 
with the throne name Zedekiah. Zedekiah held his position as a 
vassal under an oath of allegiance, but under local pressure he 
began an intrigue with Moab, Edom, Ammon, Tyre and Sidon 
which the prophet Jeremiah vigorously denounced (Jer. xxvii 
et seq.; Ezek. xvii, 11-21). à 

In the 9th year of Zedekiah, as a result of his conspiracy with 
Egypt to revolt against the Babylonians, a Babylonian army lay 
siege to Jerusalem, An Egyptian army came to assist Zedekiah, 
and there was a temporary withdrawal of the Babylonians, but 
with the retreat of the Egyptians the siege was renewed. During 
the siege Jeremiah constantly urged patient submission to the 
dominion of the Babylonians, which he regarded as an expression 
of the will of God, but the royal officials and Jewish notables de- 
nounced him and demanded his execution for his bad influence on 
the morale of the people (Jer. xxxviii, 4). y 

Some Jews deserted to the Babylonians during the siege, and 
Jeremiah, accused of desertion, was imprisoned. King Zedekiah, 
though he surreptitiously sought the advice of Jeremiah (Jer. 
xxxvii, 3 et seq.), did not follow the advice because he feared the 
princes. ; " 

After six months of siege a breach was made in the city wa B 
and Zedekiah and his men fled by night toward the Jordan e 
but they were soon captured in the Jordan valley. He and his leat 
ers were taken before King Nebuchadrezzar at Riblah, in ‘Syma; 
where Zedekiah's sons were slain in his presence, and he, à oue 
vassal, was blinded and carried in chains to Babylon, where hew! 
imprisoned until his death. The walls and houses of un 
Jerusalem were destroyed, its temple was sacked and burne! ie 
the people, except for the poorest of the land, were deporte pe 
Babylon. Judah lost its status as a kingdom and became à p» à 
lonian province under the governor Gedaliah, with a new capit 
Mizpah (perhaps modern Tell en-Nasbeh, about 8 mi. 


Jerusalem). me 
icti i . iv, pP. 
See The Interpreter's Dictionary of the Bible, er Pas 


(1962). $ f the 
ZEELAND, the most southerly maritime province (i960) 
Netherlands. Area 1,042 sq.mi. (2,700 sq.km.). Pop. eit 
283,465. Zeeland has a remarkable geographical structure. d 
consists of Zeeuwsch-Vlaanderen, a strip of the Flanders 7 further 
south of the Westerschelde and bordered by Belgium, an! 

of six former islands: Schouwen-Duiveland, Tholen, 4 of 
Beveland, Walcheren, South Beveland, and St. Philipslan? 


ZEEMAN—ZEEMAN EFFECT 


these, none has preserved a true insular character; all are con- 
nected to each other or to North Brabant by dams or bridges. 
Zeeland is drained by the Scheldt Estuary. 

The map of Zeeland has changed continuously. In the Middle 
Ages each island consisted of a number of smaller islands, which 
were gradually increased by alluvial deposition and united by dikes. 
In time there were many inundations, some of which took away 
substantial areas; significant names are those of the Verdronken 
(Drowned) Land of South Beveland and of Saaftinge at the east- 
ern ends of the Oosterschelde and Westerschelde, respectively. 
The history of Zeeland (more than that of any of the other ten 
Dutch provinces) is marked by the permanent struggle against the 
sea, which is indicated by the heraldic device of Zeeland: Luctor 
et emergo (“I struggle and I emerge”). 

With the exception of small parts of the western coast, which 
have dunes, all the islands as well as Zeeuwsch-Vlaanderen—for 
the greater part lying below sea level—are protected against the 
sea by dikes, with a total length of about 250 mi. (400 km.). In 
spite of these the province was struck very seriously by the great 
flood disaster of Feb. 1, 1953, which killed more than 1,800 per- 
sons and caused enormous material damage. To avoid future 
calamities the Dutch government started the execution of the 
Delta Plan (see NETHERLANDS, THE: Physical Geography: Dikes 
and Polders), which includes the construction of large enclosing 
dams of the sea channels Haringvliet, Brouwershavensche Gat, 
and Oosterschelde. This project is changing not only the geo- 
graphical structure of Zeeland but also its economic and social 
conditions: the construction of the new dikes and bridges is mak- 
ing it possible to drive directly from central Holland (espe- 
cially from Rotterdam) to the islands that were previously rather 
isolated. 

Zeeland is the fifth smallest Dutch province; it is the smallest 
in population. There are not many industries, and no large towns. 
Flushing (Vlissingen), with 29,141 inhabitants (1960), is the 
largest; it has an important shipbuilding industry. The pro- 
vincial capital is Middelburg (pop. 21,982). Goes (14,896), 

the chief town of South Beveland, is a centre of education, trade, 

and commerce. Other towns include Terneuzen and Sas van 

eh both in the industrial area alongside the Ghent-Terneuzen 
anal, 

Agriculture in Zeeland is important. Of the cultivated land, 
mainly consisting of sea-clay soils, the greater part (6795) is 
used for arable farming, 29% for grassland, and 4% for horti- 
culture. Farming is highly mechanized with efficient methods for 
manuring and weed control. Yields per acre are high. A large 
variety of crops is grown: cereals (wheat, barley, oats), potatoes 
(for both consumption and seed), sugar beet, and other cash 
Crops, such as flax (especially in Zeeuwsch-Vlaanderen), rapeseed, 
maw seed, and caraway. Onions are intensively grown. The 
Strong pedigree draft-horses, bred in Zeeland, are well known. 
Fruit farming is of great importance, in particular in South 
Beveland, known as "Zeeland's fruit garden.” 

Considerable changes occurred on the islands of Walcheren and 
Schouwen-Duiveland after the devastation of World War II and 
the flood disaster of 1953. In both areas, after repair to the dikes, 
extensive rural reconstruction was carried out including land real- 
location, improved drainage, and the building of new roads and 
farmhouses, more adequately placed near the farmland. A number 
of farmers from Zeeland settled in the Northeastern Polder of the 
Zuider Zee reclamation scheme; the land they left was used to 
enlarge other small farms. All these measures have resulted in 
a thoroughly rationalized agriculture. 

Oyster breeding and mussel culture are a major part of the 
fishing activity; the chief centre is Yerseke. This means of sub- 
Sistence is seriously threatened by the Delta Plan, which calls 
for the flooding of the sea channels, where the mollusks are bred, 
with fresh water. Other fishing villages are Bruinisse, Philip- 
Pine, Terneuzen, and Hontenisse. Seaside resorts with pleasant 
Surroundings in the dunes are Renesse, Haamstede, and Burgh on 
Schouwen; Domburg on Walcheren; and Cadzand in Zeeuwsch- 

laanderen. The only railway in Zeeland runs from Roosendaal 
(North Brabant) through South Beveland to Middelburg and to 
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Flushing on Walcheren. Ferryboats connect many parts of Zee- 
land. (C..A.. P. T.; H. J. Ke.) 

ZEEMAN, PIETER (1865-1943), Dutch physicist awarded 
the Nobel Prize for Physics in 1902 with Hendrik Antoon Lorentz 
for work on the influence of magnetism on radiation, was born at 
Zonnemaire, Zeeland, on May 25, 1865. He studied at the Uni- 
versity of Leiden, where he taught from 1890 to 1900. In 1900 he 
was appointed professor of physics at the University of Amster- 
dam, and in 1908 director of the Physical Institute in that city. 

Zeeman's best-known work in physics is the so-called Zeeman 
effect (g.v.), the splitting of spectral lines in a magnetic field, 
which he discovered in 1896. The theoretical explanation was first 
given by Lorentz soon after the effect was observed. This phe- 
nomenon was used by astronomers for the detection of magnetic 
effects at the surface of the sun. Later Zeeman worked on the 
propagation of light in moving media, making observations in 
water, quartz, and flint. He died in Amsterdam on Oct. 9, 1943. 

See N. H. de V. Heathcote, Nobel Prize Winners in Physics . . . 
(1953). 

ZEEMAN EFFECT is the splitting of a spectral line into 
components of slightly different frequency when the light source 
is placed in a magnetic field (see SPECTROscoPv). The effect has 
had considerable influence on the development of quantum theory; 
its importance continues in studying the properties of electrons and 
atomic nuclei, in measuring the magnetic fields of stars, in attain- 
ing low temperatures, and in measuring nuclear magnetic moments 
(see NucLEAR MOMENTS). 

The effect had been sought after it was discovered that the 
polarization of light was affected by a magnetic field (Faraday 
effect; see ELECTROMAGNETIC Waves: Origin of Electric Wave 
Concept). It was first observed in 1896 by Pieter Zeeman (q.v.) 
as à broadening of the yellow sodium lines from a flame held be- 
tween the poles of a strong magnet. H.A. Lorentz (q.v.) theorized 
that the light emission arises from the vibration of an electron 
about the centre of an atom at a frequency equal to that of the 
spectralline. The theory predicted that each line would become 
three (a triplet) in a magnetic field, with a frequency separation 
proportional to the field and of the same magnitude for all lines. 
Lorentz also predicted that the components would be polarized, 
which Zeeman soon verified. Subsequent observations at higher 
field strengths and with sharper resolution indeed revealed triplets 
with frequency separation proportional to the field and of magni- 
tude such that the charge-to-mass ratio e/m deduced for the emit- 
ter was the same as had been observed for cathode rays (see 
ErECTRON). Direction of polarization corresponded to a negative 
charge, lending further support to Lorentz' notion of a vibrating 
electron. 

The classical Lorentz theory, however, failed to hold. It was 
found that so-called normal Zeeman triplets were rare; separations 
between components were found to differ for different lines, and 
the number of components usually exceeded three (anomalous 
Zeeman effect). These difficulties in the classical theory of the 
electron were resolved through quantum theory, according to which 
each atom exists only in specific discrete energy states, each spec- 
tral line being emitted by transition of the atom from one state to 
another. Each state is characterized by an angular momentum 
(also quantized). In a magnetic field each energy state (with J 
units of angular momentum) is split into 2J + 1 substates equally 
separated in energy. Systematic observation of Zeeman effects 
showed that the angular momentum quantum number J is always 
one of the series of integers 0, 1, 2, .. . if the number of electrons 
in the atom is even, but is one of the series 3,$,$, . . . if the num- 
ber of electrons is odd. 

A. Landé (1923) found that the magnitude of the energy sepa- 
ration in most cases could be represented by two components 
of angular momentum, one for normal Zeeman splitting and an- 
other for splitting twice as great. The half-integral quanta and 
angular momentum with double splitting led S. A. Goudsmit and 
G. E. Uhlenbeck (1925) to postulate that each electron has an 
intrinsic spin angular momentum of 4 quantum unit that has 
double the normal Zeeman splitting (see QUANTUM MECHANICS: 
Electron Spin). 
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The next few years led to the determination of the energy levels 
in a great many spectra and to their identification in terms of 
angular momenta, largely on the basis of the Zeeman effect. A 
simultaneous development in quantum mechanics replaced the 
definite orbits of the original quantum theory by probability dis- 
tributions for the positions of the electrons in an atom. It was 
then possible to compute many details of atomic spectra, including 
relative intensities of a Zeeman pattern which the older theory 
could not provide. 

A modification of the conventional Zeeman effect is known as 
the Paschen-Back effect, which occurs when two or more energy 
levels lie so close that under intense magnetic fields their separate 
Zeeman patterns overlap. The observed patterns are distorted 
to become a kind of normal Zeeman triplet in which each simple 
Zeeman component is replaced by a group of lines related to that 
originally observed in the absence of a magnetic field. The 
Paschen-Back effect reveals no more information than the Zeeman 
effect at lower intensities and is usually difficult to achieve. 

At the other end of the scale is the Zeeman effect of hyperfine 
structure. Hyperfine structure is a close splitting found in some 
spectral lines due to the angular momentum of the spinning nu- 
cleus with the electrons of the atom. In a magnetic field each 
component of the hyperfine structure pattern is split into its own 
close Zeeman pattern. With moderately intense fields this mag- 
netic splitting is larger than the original hyperfine structure in- 
tervals, producing a Paschen-Back effect of hyperfine structure 
that can be used to identify the angular momenta of electrons and 
nucleus, 

The Zeeman effect of hyperfine structure has been particularly 
fruitful; high precision obtainable from direct measurement of 
the energy splittings allows comparison of hyperfine structure 
when the atomic electrons are in different configurations, permit- 
ting interpretation of the chemical properties of atoms in different 
compounds. In addition, accurate measurement of nuclear mag- 
netism has led to deductions concerning the angular momenta of 
nuclear protons and neutrons (see NUCLEUS). 

Once the magnitude of the Zeeman splitting has been deter- 
mined for a given energy state as a function of magnetic field 
strength, the observed splitting may be used to measure the 
strength of the field. The process has been extended by coupling 
the observed Zeeman frequency to the generator producing the 
field to achieve automatic feedback control of the field strength. 
Application to stellar spectra has shown some stars to have strong 
magnetic fields. The Zeeman effect has also been applied some- 
what indirectly by means of its property of orienting atoms and 
nuclei to achieve very low temperatures (see Low-TEMPERATURE 
Puysics: Adiabatic Demagnetization). 

Classical Theory.—Classical physics considered light as a dis- 
turbance in the ether, consisting of an electric component and a 
magnetic component perpendicular to each other and to the di- 
rection of propagation of the ether wave. It could be produced 
by an oscillating electric or magnetic charge of the same frequency 
as the wave. In the case of the Lorentz model of the atom each 
spectral line was considered to be due to the motion of an electron 
that had been set oscillating under the influence of the net positive 
charge of the rest of the atom. For any given atom the motion 
would stay in a plane and the emitted light would be plane polar- 
ized with the electric vector in the plane of the motion (see LIGHT: 
Polarization and Electromagnetic Theory). In a light source con- 
sisting of large numbers of atoms there would be motion in all 
possible directions equally distributed, and the resultant light 
would be unpolarized. In a magnetic field the electron would 
undergo a force at right angles to its motion and to the field, 
and would rotate about an axis through the centre of the atom 
parallel to the field while maintaining its vibratory motion through 
the centre. The composite motion of the two frequencies would 

show sum and difference frequencies (analogous to the side bands 
of radio) so that each spectral line would become a triplet. 

The polarizations and intensities would depend on the relative 
orientations of observer, field, and original vibration. If the origi- 

nal vibration happened to be in the direction of the field it would 
emit no light in this direction, since the light must be due to an 
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electric oscillation at right angles to the emission. Hence the emis. 
sion parallel to. the field is due to the component of motion per- 
pendicular to the field. If the original vibration is considered as 
the resultant of two rotations in opposite directions, but in phase 
the extra rotation due to the field will add to one original rotation 
and subtract from the other. The resultant will be a circular mo- 
tion with frequency equal to the sum of the two frequencies, and 
also a circular motion in the opposite sense with the difference 
frequency. The light emitted in the direction of the field will con. 
sist of two displaced lines, one of which is circularly polarized in a 
left-handed sense, and the other with right-handed polarization, 
Whether the sum frequency is right- or left-handed would depend 
on the sense of the induced rotation, which would depend on 
whether the emitting electron had a positive or negative charge, 
Zeeman pattern observations showed that the charge on the elec- 
tron is negative. 

If observation is made perpendicular to the field, the polariza- 
tions are somewhat different. In this case the induced rotation 
is now seen edgewise and appears to be a vibration perpendicular 
to the field, of comparatively low frequency. If the original vi- 
bration happened to be perpendicular to the field the composite 
motion would again emit a sum and difference frequency, but in 
this case the light would be plane polarized with electric vector 
perpendicular to the field. If the original motion was parallel to 
the field the only light emission polarized perpendicular to the 
field would be that due to the induced rotation, of frequency too 
low to be observed; the only emission polarized parallel to the 
field would be that due to the original motion, consisting of the 
original frequency only, 

In summary, light observed in a direction parallel to the field 
is a doublet with circular polarization, while light observed per- 
pendicular to the field is a triplet, with outer components c plane 
polarized perpendicular to the field and central component m po- 
larized parallel to the field. 

The magnitude of the frequency of induced rotation is given 
by Larmor’s theorem, according to which the motion of an elec- 
tron in a magnetic field is the same as in the absence of the field 
if viewed by an observer rotating about an axis parallel to the field 
with angular velocity eH /2mc; where e and m are the charge ant 
mass of the electron, H the strength of the magnetic field, and c 
the velocity of light. To a stationary observer the induced ro- 
tational frequency is Av = eH/4zmc. Hence, by classical theory 
the Zeeman shift should be proportional to the field strength, and 
since it is independent of the original motion it should be of the 
same magnitude for all spectrum lines. " 

Quantum Theory.—The difficulties encountered in the classi- 
cal interpretation of Zeeman data led to fundamental revision In 
concepts of atomic structure. N. H. D. Bohr (9.9) developed a 
model of the hydrogen atom that gave very satisfactory agree- 
ment with the observed wavelengths of spectral lines (see AN 
Bohr's Atomic Theory). Spectroscopic phenomena such as the 
Zeeman eífect were interpreted in terms of transitions of the 
energy states of atoms. tic 

The energy of interaction between an atom and à magne je 
field arises through the energy dependence of the magnetic dn 
moment of the atom in different. orientations with respect to 
field (see Drrore Moments). A magnetic dipole may be is d 
of as consisting of two magnetic poles of opposite polarity à sho 
distance apart; the dipole moment is the product of pole str 
and separation. In a magnetic field the poles are acted on per 
posite directions, and the dipole undergoes a torque that 
to align it antiparallel to the field, as in the case of a com 


needle. However, in the atomic case not all orientations fist 
ntization, 
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magnetic dipole moment for each state involved in the 
Bohr's concept of the atom assumed that electron theory, 
in orbits to constitute a current that, according to classic: of 
produced a magnetic moment proportional to the product 
current and the enclosed area, Bohr showed that the 
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momentum of the circulating electrons (which was quantized) 
was more fundamental than the equivalent current. The mag- 
netic moment related to the angular momentum of the electrons is 
given classically by the Larmor rotation per unit field. In quantum 
theory, however, the (gyromagnetic) ratio of magnetic moment 
to angular momentum is given the classical value only for that 
part of the angular momentum due to the orbital motion of the 
electrons, and has double this value for the part due to electron 
spin. 

Phe energy of interaction of a magnetic moment of strength y in 
a magnetic field of strength H is AE = —yH cos 0, where @ is the 
angle between the direction of the moment and the field. From 
the value of u this is AE = —(eh/4 mmc) X HwWJ(J + 1) cos 6, 
which is the expression for the change in energy of a Bohr atom in 
a magnetic field to be compared with the experimentally observed 
Zeeman effect. 

Experiment shows that each energy level is split by the magnetic 
field into 27 + 1 equally spaced new levels centred about the origi- 
nal level; and the spacing between the magnetic levels varies with 
the quantum numbers of the levels in the atom. Thus cos @ is re- 
stricted to discrete values (space quantization) such that the angu- 
lar momentum, considered as a vector of magnitude //(J + 1) 
in quantum units, can have as component in the direction of the 
field only one of the values J, J — 1,7 — 2,..., —J. The com- 
ponent is called the magnetic quantum number M; i.e., cos 0 — 
M/VJ(J +1). 

The importance of the Zeeman effect is now evident: since M 
for a given level has 2/ + 1 possible values, the J of the level is 
found experimentally by counting the magnetic sublevels. If the 
number of electrons in the atom producing the spectrum is even, 
J is always an integer, but if the number is odd, J is half-integral. 
This distinction is explained by the intrinsic spin of the elec- 
tron with quantum number }; ie. spin angular momentum 
V(4)(%) 4/27. In spectroscopy this permits assignment of the 
spectral lines to the stage of ionization of the atom; i.e., neutral 
atom, first ion with one electron missing, second ion with two 
electrons missing, and so on, according to whether J is integral 
or half-integral. 

The fundamental equation for the magnetic interaction energy, 
AE = —uH cos 8, can be rewritten substituting the magnetic 
quantum number M for cos @ and expressing y in terms of ug = 
(eh/4«mc), called the Bohr magneton; 


AE = gus MH 


The quantity g, called the g-factor, has been introduced to take 
care of the variation in Zeeman splitting found for different kinds 
of levels. Systematic observation showed that the value of the 
E-factor depends on the relative proportion of orbital and spin 
angular momentum present. 

Applications.—In addition to the determination of atomic and 
nuclear g-factors the Zeeman effect has been found useful in the 
Measurement of magnetic field strengths, especially in astronomical 
Sources. A few stars are known with magnetic fields of several 
thousand gauss, but most show no observable Zeeman patterns, 
On the sun marked splitting is found in the sunspots, but on the 
Test of the surface the splitting is considerably less than the Dop- 
pler width, corresponding to only a few gauss and measurable only 
by the polarization at the edges of spectrum lines (see SPEC- 
TROSCOPY, ASTRONOMICAL). 

In the laboratory, electron or nuclear resonance is more appro- 
Priate for precision measurements (see ELECTRON PARAMAGNETIC 

ESONANCE; NUCLEAR MAGNETIC RESONANCE). These methods 
reduce the problem of field strength measurement to frequency 
Measurement, which is more convenient, and they also permit au- 
tomatic stabilization of the field by a feedback (g.v.) method 
Sn on frequency control Conversely, measurement of the 

Tequencies exhibited by a sample in a known field is in favorable 

Ee a very sensitive method of chemical analysis. It has been 
AUN also that the slight shifts in frequency of a given nuclear 
or atomic moment in different compounds can provide valuable 
information about molecular structure. 
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See also STARK EFFECT; also references under “Zeeman Effect 
in the Index. 

BrisLiocRAPHY.—P. Zeeman, Researches in Magneto-Optics (1913) ; 
H. E. White, Introduction to Atomic Spectra (1934); J. C. van den 
Bosch, “The Zeeman Effect,” Handbuch der Physik, vol. 28 (1957); 
F. A. Jenkins and H. E. White, Fundamentals of Optics, 3rd ed. (1957) ; 
D. J. E. Ingram, Spectroscopy at Radio and Microwave Frequencies 
(1955) ; C. R. Quade, “Zeeman Effect in Molecules,” Am. J. of Phys., 
32:634-8 (1964). (Ma. S. F.) 

ZEISS, CARL (1816-1888), German industrialist who gained 
a worldwide reputation as a manufacturer of optical instruments, 
was born in Weimar on Sept. 11, 1816. In 1846 he opened at Jena 
a workshop for microscopes and other optical instruments. Hav- 
ing the foresight to recognize early that progress in building better 
microscopes would depend on a better scientific foundation, he en- 
gaged as research worker Ernst Abbe (g.v.), professor of physics 
and mathematics at the University of Jena. Subsequently Abbe 
became a partner in the firm. Abbe and Zeiss engaged Otto Schott, 
a glass chemist who, in 1882 and the following years, invented and 
developed about 100 new kinds of optical glasses and new types of 
heat-resisting glasses. After the death of Zeiss in Jena on Dec. 3, 
1888, Abbe, then sole owner of the Carl Zeiss firm, donated his firm 
and his share in the glassworks to the Carl Zeiss Foundation. In 
1923 Schott joined his share to the foundation. In 1945, after 
World War II, the board of management and about 100 scientists 
and technicians of the Carl Zeiss firm of Jena were evacuated to 
West Germany by U.S. forces. They reestablished in West Ger- 
many the Carl Zeiss Foundation at Heidenheim, with the Carl 
Zeiss factory at nearby Oberkochen and the Schott glassworks at 
Mainz, independent of the Jena works in Communist-controlled 
East Germany. (K. A. Ba.) 

ZEITZ, a town of East Germany in the Bezirk (district) of 
Halle, German Democratic Republic, lies on the Weisse (White) 
Elster River about 30 mi. (48 km.) SSW of Leipzig on the Leipzig- 
Gera railway. Pop. (1964) 46,524. The upper town stands on a 
precipice. Historic buildings include the 16th-century town hall, 
the 12th-century Michaeliskirche, and the 17th-century Moritz- 
burg Castle. The town has iron foundries, a hydrogenation plant, 
and machinery, piano, textile, mineral oil, leather, furniture, and 
baby carriage enterprises. Lignite is mined nearby. Otto I 
founded the bishopric of Zeitz in 968; it was transferred to Naum- 
burg on the Saale in 1028. The town’s charter was confirmed in 
1278. It belonged to the duchy of Saxe-Zeitz until 1718, and 
passed to Prussia in 1815. 

ZEIYANIDS (Bent Zetvan): see ABD-AL-WADD DYNASTY. 

ZELAYA, JOSE SANTOS (1853-1919), Nicaraguan presi- 
dent who governed the country with an iron hand for 16 years, 
1893-1909, is remembered for his efforts to unite Central America 
by force. In 1893 Zelaya came to power through a successful Lib- 
eral revolt which ended a prolonged period of Conservative domi- 
nance. In 1907 he helped oust the government of neighbouring 
Honduras and installed his ally, Miguel Dávila, as president there. 
Zelaya’s subsequent efforts to foment a revolution in El Salvador 
brought the area to the verge of war and led to the Washington 
conference of 1907. His opposition to United States intervention 
in Central American affairs and his continued efforts to exert his 
hegemony over his neighbours led to a progressive worsening of 
U.S.-Nicaraguan relations. When in 1909 Zelaya executed two 
U.S. soldiers of fortune who held commissions in a revolutionary 
army, the United States broke off diplomatic relations. Zelaya 
resigned in favour of a fellow Liberal and left the country. He 
died in exile in New York City on May 17,1919. (R. M. Sc.) 

ZELAYA, a large department (nearly 38% of the total na- 
tional area) in Nicaragua. It embraces the Caribbean lowlands, 
most of the eastern slopes of the central highlands, and the Corn 
Islands. Area 22,816 sq.mi. (59,094 sq.km.). Pop. (1963) 88,- 
963, of which two-thirds was rural. The region has most of the 
country’s timber, principally mahogany, pine, cedar, dyewood, and 
lignum vitae, which is cut and floated down rivers for domestic 
use and export. Western Zelaya has many gold and silver mines, 
two of which (Bonanza and Siuna mines, served only by air trans- 
portation) produce half of the nation’s gold. The departmental 
capital Bluefields is the country's principal port on the Caribbean. 
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Near the mouth of the Escondido River, which is navigable for 42 
mi. (68 km.) to Rama, Bluefields is connected by a modern high- 
way with Managua, 175 mi. (282 km.) away. (CF. J.) 
ZEMSKI SOBOR (literally “Land Assembly”), the political 
institution described in Russian documents of the 16th and 17th 
centuries as an “assembly of the whole nation.” These assem- 
blies were summoned by the tsar or—during an interregnum—by 
the highest civil authority whenever they might be necessary. 
They comprised (1) the ecclesiastical and monastic authorities, 
headed by the metropolitan of Moscow (later patriarch of Russia) ; 
(2) the Council of Boyars, the highest administrative authority; 
(3) representatives of the landowning classes; and (4) the freemen 
of various urban communities. Yeomen farmers were represented 
only in 1613, Landless peasants took no part in politics. Urban 
areas with few freemen elected only landowning representatives. 
Elections to each category of representatives were held sepa- 
rately. A report of the election proceedings, signed by the electors, 
was then taken to Moscow. Occasionally electors supplied their 
representatives with a list of local needs. The tsar usually opened 
the assembly with a speech explaining why it had been summoned. 
Each group met separately to consider proposals. Decisions were 
unanimous; dissentients were allowed to register protests. 
Historians differ in the importance they attach to the assemblies 
and as to whether representatives were elected or appointed, and 
whether in either case rank or merit was the deciding factor. The 
assemblies’ decisions strengthened the government and helped to 
ensure popular support for its action, The first Zemski Sobor is 
thought to have taken place in 1549, to discuss aspects of internal 
policy, followed by another in 1550 (in Vladimir), on the war with 
the khanate of Kazan. A famous assembly in 1566 voted to con- 
tinue the Livonian War against Poland. The assembly of 1575 
appointed the Tatar princeling Simeon Bekbulatovich grand 
prince, That of 1580 looked into the question of peace with Po- 
land. In 1584 Tsar Fedor I’s accession was endorsed. In 1598 
the assembly elected Boris Godunov tsar. During the Time of 
Troubles assemblies were frequent, but not fully representative. 
The assembly of 1613—the most representative of all—elected 
Michael Romanov tsar and remained in being for almost three 
years. Assemblies were summoned in 1616, 1618, 1619, and 1621, 
assisting the government to reform the country’s fiscal, administra- 
tive, and military organization. In 1632 the assembly authorized 
extra taxes for the war with Poland. In 1642 the possibility of 
conflict with the Turks in view of the Cossacks’ seizure of Azov 
was discussed. In 1648-49 the promulgation of Tsar Alexis’ new 
Code was confirmed. In 1651 and 1653 foreign policy as affected 
by the incorporation of the Ukraine was under review. In 1682, 
a gathering of Muscovite authorities was twice substituted for a 
full assembly. The establishment of the autocracy put an end to 
these national assemblies. 
See J. L. H. Keep, “The Decline of the Zemsky Sobor,” Slavonic and 
East European Review, 86 (1957). (N. AN.) 
ZEMSTVO (plural Zemstva), a Russian institution for local 
self-government which, in the closing decades of the Imperial re- 
gime, played an important part in social and cultural work as well 
as in the reform and revolutionary movement (see Russian His- 
TORY). The earliest zemstva were introduced in the 16th century; 
but, though their members were elected, they had none of the char- 
acteristics of autonomous self-government. The modernized 
zemstva were established by the statute of Jan. 13 (new style; 1, 
old style), 1864, which created zemstvo institutions on two levels— 
district and province. Each district and provincial zemstvo con- 
sisted of an assembly and an executive board. Members of the 
district assembly were elected by the population voting in three 
separate electoral colleges: (1) individual landed proprietors; (2) 
urban population; and (3) peasant village communes, The right 
to vote in the first and second college was conditional on ownership 
of a specified area of land or of property of equal value. The third 
college consisted of delegates chosen by the village assemblies 
(volostnye skhody), comprising peasants alone. District assem- 
blies elected the provincial assemblies; both assemblies were chosen 
for three years and met once a year. Each appointed an executive 
board to carry on its work when it was not in session. 
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The function of the zemstva was to minister to local needs, but 
their activities and their revenue were narrowly circumscribed 
The zemstva were introduced gradually and, in 1914, were func- 
tioning in 43 central provinces of European Russia. The Russian 
bureaucracy was hostile to them—as it was to any manifestation 
of independent public endeavour. The law of June 24 (NS; 12 
O.S.), 1890, reorganized the zemstvo franchise on the class prin. 
ciple and constituted the nobles in each district into a separate 
electoral college electing together 57% of all the members of the 
district assemblies; since the latter continued to choose the pro- 
vincial assemblies, the nobility’s predominance in the zemstva was 
assured. Simultaneously control by crown officials over the 
zemstva was greatly extended. 

In spite of the restrictive legislation, the zemstva greatly ex. 
panded the network of their schools, hospitals, and other services, 
They agitated for constitutional reform and, in 1904-05 and again 
in 1917, were in the forefront of the revolutionary movement, 
This is particularly true of their numerous hired employees— 
teachers, doctors, statisticians, agronomists, and so on, Important 
in this respect was the Union of Zemstva established during the 
Russo-Japanese War and revived during World War I. The 
zemstva were reorganized on a democratic basis after the March 
Revolution of 1917, but were abolished at the end of the year 
after the Bolsheviks’ advent to power. | 

See T. I. Polner, V, A. Obolenskii, and S. P. Tíürin, Russian Local 


Government During the War and the Union of Zemstvos (1930); M. T. 
Florinsky, Russia: a History and an Interpretation (1953). 
(M. T.F) 

ZEN (Cn’an in Chinese, “Zen” being the Japanese pronuncia- 
tion; abbreviated from ch’an-na, Sanskrit dhyana) is a school of 
Buddhism claiming to transmit the spirit or essence of Buddhism, 
which consists in experiencing the enlightenment (bodhi) Buddha 
possessed. Zen thus refuses to follow blindly the instructions or 
teachings given by the Buddha during his long years of travel. Zen 
regards words or letters as merely indicative of the goal where the 
Buddhist life starts and ends. 

Zen is legendarily thought to have originated in India and to 
have been taken to China in a finished form by Bodhidharma early 
in the 6th century a.p. Actually it originated in China, beginning 
with Hui-neng (638-713), regarded as the sixth Chinese patriarch. 
It was he who strongly upheld the awakening of prajna (“wis 
dom”) against the idea of the all-importance of dhyana, and this 
marks the beginning of Zen as it has been understood since, The 
practice of dhyana may finally bring out prajna but it is not to be 
thought of as the goal of Zen; what Zen proposes is the awakening 
of prajna from the depths of consciousness where it ordinarily lies 
dormant. 

Prajna stands against vijnana. If vijnana is taken to mean rela- 
tively limited human knowledge, prajna corresponds to an intui- 
tion of the highest order. Hui-neng’s emphasis on the ae 
of prajna, as opposed to the one-sided mental absorption in the 
tranquilizing practice of dhyana that was the prevailing tendency 
in his day, led to a revolutionary movement in the history 0 
nese Buddhism. ika 

In Indian philosophical thought Nagarjuna’s Madhya 4 
school (see BuppHism: Schools of Buddhism: Literature of. if 
Mahayana) points out the significance of prajna, which sees a 
the abyss of sumyata (“emptiness”). What most conspicuo ta 
distinguishes Chinese Zen from all the types of philoso 
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thought originating in India is its complete lack of conte at 
abstract metaphysical speculations. Zen demonstrates E 0), 


acteristic feature in the form of questions and answers v frm 
which are refreshing and full of vivacity because they Sp gent 
life itself and deal with it directly without any intermediary 
such as intellection or symbolization. 

There are no references in the mondo to any © 
usually considered religious or spiritual, such as argi- 
revelation, sin or guilt, forgiveness, etc. 
ing, theorizing, sermonizing, or trying to explain. estion 
it urges its follower to find in himself the answer to any i ques 
raised from within himself, because the answer is where E not 
tionis. The Zen master would say, *My words are mine 
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yours and do not belong to you, All must come out of your own 
being.” 

Tae. far from repudiating Buddhism as a whole, as is some- 
times imagined, lives within the framework of Buddhist teaching, 
which consists of two factors: prajna and karuna (“love”). Thus 
Zen also upholds the karuna aspect of the Buddhist experience— 
ie., the creating agent that produces all kinds of contrivances to 
help fellow beings to come to the realization of frajna. 

A monk asked the master, “What kind of person is one before 
he experiences enlightenment?” “He is an ordinary man just as 
we all are,” he was told. “What then after the enlightenment?” 
asked the questioner. “His head is covered with ashes and his face 
smeared with mud,” The monk further asked, “What does all this 
finally amount to?” The answer was, “Not much, just so.” 

“The head covered with ashes and the face smeared with mud” 
js typical Zen phraseology. It means that a Zennist works hard 
in every walk of life for the general welfare of humanity. “Have 
a cup of tea" is another popular Zen expression symbolizing the 
Zennist's social concern. In Zen, as in all other schools of Bud- 
dhism, karuna and prajna cooperate like the two wheels of a cart. 

A monk taking leave of Hsueh-feng (822-908) visited Ling-yun 
and asked, “How was the world before Buddha appeared?" Ling- 
yun raised the kossa (an instrument originally used to brush away 
insects, now a kind of religious implement). “How is the world 
after Buddha's appearance?" the monk demanded. Ling-yun 
raised the hossu as before. The monk went back to Hsueh-feng, 
who asked him, “Why do you come back so soon?" The monk 
told the master all about his encounter with Ling-yun, adding that 
he altogether failed to understand the latter. Hsueh-feng said, 
“You ask me and T'll tell you.” When the monk repeated the first 
question Hsueh-feng also raised the hossu. When the second one 
was asked Hsueh-feng threw the Aossu down. Thereupon the monk 
bowed and the master struck him. In this incident the use of the 
hossu is prajna, whereas the master’s striking is karuna. 

Zen flourished in China in the T’ang (618-906) and Sung (960- 
1279) periods and began to show signs of decline in the Ming 
(1368-1644). It was transmitted to Japan in the 12th and 13th 
centuries, and there it is a living force today, its adherents num- 
bering approximately 4,500,000. Considerable interest in Zen was 
seen in the West during the decades immediately following World 
War II, perhaps in part reflecting a general awakening of interest 
in Asian life and culture. 

See also BuppHism; and references under “Zen” in the Index. 

(D. T. Sv.) 

ZEND-AVESTA: see ZoROASTRIANISM. 

ZENGER, JOHN PETER (1697-1746), American colonial 
printer, was the defendant in the famous case that established the 
first important victory for freedom of the press in the colonies. 
Born in Germany in 1697, he went to New York in 1710, and 
from r7:1 to 1719 served an apprenticeship with the printer 
William Bradford. In 1720-22 he lived in Chestertown, Md., 
later he worked in partnership with Bradford, and in 1726 Zenger 
established his own printing business. 

On Nov. 5, 1733, he published the first issue of the New-York 
Weekly Journal, the political organ of a group of New Vorkers 
Who opposed the policies of the colonial governor, William Cosby. 
For a year the paper continued scathing attacks on the governor 
until, in Nov. 1734, Cosby issued a proclamation condemning the 

divers scandalous, virulent, false and seditious reflections" and 
Offering a reward for the apprehension of their author. On 
Nov. 17, 1734, Zenger was arrested for libel and until the follow- 
ing August remained in prison, continuing to edit the Journal 
from his celi. When his case finally came to trial on Aug. 4, 
1735, he was defended by a noted Philadelphia lawyer, Andrew 
Hamilton. Hamilton offered to prove the truth of the statements 
in Zenger’s paper but, in accordance with English law, the judge, 
a supporter of the administration, refused to allow that procedure; 
Instead, he instructed the jury simply to decide whether the state- 
ments in question had actually been printed and to leave the de- 
Cision as to whether they were libelous to the court. Hamilton, 
however, urged the jury to consider itself competent to make that 
decision and stated Zenger’s cause so eloquently that it returned 
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a verdict of not guilty. This early recognition of the right of 
juries to decide whether statements said to be libelous actually 
were libelous was an important step toward the freedom of the 
press from censorship by a biased judiciary, although for many 
years the principle was not established as a legal precedent. 

Zenger subsequently served as public printer in both New York 
and New Jersey. His account of the trial was published in 1736 
in the Journal and was widely circulated both in the United States 
and in England. He died July 28, 1746. 

See Vincent Buranelli (ed.), The Trial of Peter Zenger (1957). 

ZENITH TELESCOPE, a form of telescope specially devised 
for the accurate determination of latitude. It is used in geodetic 
surveys and, at fixed stations, for measuring the variation of lati- 
tude. 

The usual form of the instrument consists of a telescope which 
is free to move in the plane of the meridian about a horizontal 
east-west axis. The telescope can be clamped to this axis, which 
can be rotated, end for end, about a vertical axis. Thus, if the 
telescope points to a certain distance north of the zenith it will 
point to the same distance south of the zenith after reversal. A 
sensitive level is used for finding the difference in inclination of 
the telescope to the vertical in the two positions. 

Two stars of known declination ô; and ô, are chosen which 
transit within a few minutes of one another, one north and the 
other south of the zenith at nearly equal zenith distances. If gis 
the latitude, the respective zenith distances are 6, — $ north and 
$ — à» south, so that the small difference between them is ôi + ôo 
— 2$. Settings of a micrometer wire are made on each star in 
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turn, the telescope being rotated from the north to the south 
direction between the two observations. The distance that the 
wire has to be moved measures the quantity 6, + 6, — 2 and 
hence determines ¢. 

The method described is generally known as the method of An- 
drew Talcott, who used it in boundary surveys (1834). It is 
characteristic of the Talcott method that the derived latitude de- 
pends upon the accuracy of the level, of the micrometer and of 
the assumed star positions, but is independent of a precisely grad- 
uated circle. The correction for refraction is nearly zero because 
the north and south measures are made at nearly the same altitude. 

The floating zenith telescope, designed by B. Cookson, employs 
a basin of mercury for rotating the telescope and for fixing the 
position with respect to the vertical. Trails of a pair of stars 
are obtained close together on a photographic plate. 

The photographic zenith tube, which is used at a number of ob- 
servatories, makes use of a reflecting basin of mercury to define 
the vertical. Exposures made in two positions of the lens and 
photographic plate determine the zenith distance and the latitude. 
(See TrwE MEASUREMENT: Practical Determination of Rota- 
tional Time: Photographic Zenith Tube.) (W. Mz.) 

ZENO ( ? -491), Eastern Roman emperor 474-491, was by 
birth an Isaurian from Rousoumblada in Asia Minor and was orig- 
inally named Tarasicodissa. The emperor Leo I, feeling that the 
Germans of Aspar (g.v.) had become too powerful, enlisted the 
help of Isaurian warriors led by Tarasicodissa. Leo married his 
daughter Ariadne to him in 466 or 467 and changed his name to 
Zeno. He also appointed him consul in 469 and master of the sol- 
diers. After the overthrow of Aspar in 471 and the death of Leo 
in 474, the son of Zeno and Ariadne reigned as Leo II. He was 
only seven years old, and after appointing his father co-emperor he 
died in that same year. 

Zeno made a lasting peace with the Vandals in Africa but quickly 
encountered difficulties at home. An lsaurian called Illus, his most 
trusted adviser, conspired with Basiliscus (g.v.) to overthrow him; 
and Zeno with many of his Isaurian followers was obliged to flee 
to Isauria. For 20 months Basiliscus reigned at Constantinople, 
but as a heretic he was highly unpopular. With the help of Illus, 

who had changed sides, Zeno was able to return to the capital in 
August 476. Illus again gained much influence in the government, 
being consul in 478 and soon a patrician; but in 484 he rebelled in 
Asia Minor, and, although severely defeated, he held out for four 
years in the fortress of Cherris in Isauria. In 488, however, the 
place was betrayed and Illus beheaded. Zeno was also troubled in 
these years by revolts of the Ostrogoths under Theodoric (q.v.); 
but in 488 he appointed Theodoric to take the place of Odoacer in 
Italy, and the Ostrogoths went to Italy in that year. The rest of 
the reign was free from revolts and invasions; but there were bitter 
disputes between the Catholics and the Monophysites. Zeno 
hoped to reconcile them by ignoring the Council of Chalcedon 
without, however, contradicting it. Hence, in 482 he addressed 
a letter known as the Henotikon to the church in Egypt, in which 
he reaffirmed the doctrines of the Council of Nicaea and made a 
slighting reference to Chalcedon, The Henotikon was acceptable 
to the Monophysites and brought a measure of religious peace 
to the east, but involved a schism with Rome (see Papacy: The 
First Six Centuries: The Acacian Schism). His lack of funds, his 
inclination to heresy, and his Isaurian birth made Zeno unpopular 
throughout his reign. He died on April 9, 491, and was succeeded 
by Anastasius. 

See J. B. Bury, History of the Later Roman Empire, vol. i, ch. 10, 
12 (1923); E. Stein, Histoire du Bas-Empire, vol. i, ch. 11 (1959), 
vol. ii, ch. 1 (1949). (E. A. T) 

ZENO or Erra (b. probably c. 500 B.c.), Greek philosopher, 
regarded as the inventor of “dialectic” in virtue of his method 
of indirect argumentation, was famous for the paradoxes whereby, 
in order to recommend the Parmenidean doctrine of the existence 
of "the one" (i.e., indivisible reality), he sought to controvert 
the common-sense belief in the existence of “the many" (ie., 
distinguishable qualities and things capable of motion). Zeno was 
the son of a certain Teleutagoras and the pupil and friend of 

Parmenides. In Plato's Parmenides, Socrates, "then very young," 
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converses with Parmenides and Zeno, *a man of about forty"; but 
it may be doubted whether such a meeting was chronologically 
possible. Plato's account of Zeno's purpose (Parmenides, 173 
et seq.), however, is presumably accurate. In reply to those who 
thought that Parmenides' theory of the existence of "the one” in- 
volved inconsistencies, Zeno tried to show that the assumption of 
the existence of a plurality of things in time and space carried with 
it more serious inconsistencies. In early youth he collected his 
arguments in a book, which, according to Plato, was put into 
circulation without his knowledge. 

Of the paradoxes used by Zeno to discredit the belief in plurality 
and motion, eight survive in the writings of Aristotle and 
Simplicius. They are commonly stated as follows: 


1. If the existent is many, it must be at once infinitely small and 
infinitely great—infinitely small, because its parts must be indivisible 
and therefore without magnitude; infinitely great, because, for any 
part having magnitude to be separate from any other part, the inter- 
vention of a third part having magnitude is necessary, and, for this 
third part to be separate from the other two, the intervention of other 
parts having magnitude is necessary, and so on ad infinitum. 

2. Likewise, the many must be numerically both finite and infinite— 
numerically finite, because there are as many things as there are, neither 
more nor less; numerically infinite, because, for any two things to be 
separate, the intervention of a third thing is necessary, and so on ad 
infinitum. (An alternative interpretation of either or both of these 
arguments would have Zeno referring to the intervention of a part 
within rather than between each part.) 

3. If all that is is in space, space itself must be in space, and so on 
ad infinitum. 

4. If a bushel of corn turned out upon the floor makes a noise, each 
grain and each part of each grain must make a noise likewise; but, in 
fact, it is not so. 

5. Before a body in motion can reach a given point, it must first 
traverse the half of the distance; before it can traverse the half, it 
must first traverse the quarter; and so on ad infinitum, Hence, for a 
body to pass from one point to another, it must traverse an infinite 
number of divisions. But'an infinite distance (which the paradox does 
not distinguish from a finite distance infinitely divided) cannot be 
traversed in a finite time, Consequently, the goal can never be 
reached. 

6. If the tortoise has the start of Achilles, Achilles can never come 
up with the tortoise; for, while Achilles traverses the distance from 
his starting point to the starting point of the tortoise, the tortoise 
advances a certain distance, and while Achilles traverses. this distance, 
the tortoise makes a further advance, and so on ad infinitum. Conse- 
quently, Achilles may run ad infinitum without overtaking the bs 
(This paradox is virtually identical with the preceding one, the only 
difference being that there are two bodies instead of one moving towal 
a limit. The "infinity" of the premiss is an infinity of subdivisions 
of a distance which is finite; the “infinity” of the conclusion Js an 
infinity of distance.) 5 ^ 

7. So long as anything is in a space equal to itself, it is at rest. 1 
arrow is in a space equal to itself at every moment of its flight an 
therefore also during the whole of its flight. Thus the flying arrow 
at rest. n 

8. Two bodies moving with equal speed traverse equal ipse 
equal time. But, when two bodies move with equal speed, m fiers 
directions, the one passes the other in half the time in which it D is 
a body of equal length, which is at rest. (The concealed point ^ 
almost certainly, that the actual division of an instant is implied. 


It will be seen that Zeno made use of three premisses: i 
that any unit has magnitude; second, that it is infinitely divisi i 
and third, that it is indivisible. Yet he incorporated argum 
for each: for the first premiss, he argued that that which a 
to or subtracted from something else does not increase oF 4 
crease the second thing is nothing; for the second, that - ak 
being one, is homogeneous and that therefore, if divisible, ird 
not be divisible at one point rather than another; for the | dd 
that a unit, if divisible, is divisible either into extended d fist 
which contradicts the second premiss or, because of t rea 
premiss, into nothing. He had in his hands a very powertiy a 
plex argument in the form of a dilemma, one horn of pen to 
posed indivisibility, the other infinite divisibility, both ere a 
a contradiction of the original hypothesis. Thus, in pe 
hypothesis of motion, paradoxes 5 and 6 postulated : j 
divisible stretches, paradoxes 7 and 8 indivisible, stretches. 
method had great influence and may be summarize! 
he continued Parmenides’ abstract, analytic manner, ductio 
from his opponents’ theses and refuted them by /e0M yi 
absurdum. Yt was probably the two latter characteris 
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Aristotle had in mind when he called him the inventor of dialectic. 

Zeno may have been arguing against actual opponents, Pythago- 
reans who believed in a plurality composed of numbers that were 
thought of as extended units. This is controversial. It is not 
likely that any mathematical implications (e.g., doubts about using 
infinitesimals in geometry) received attention in his lifetime. But 
in fact the logical problems which his paradoxes raise about a 
mathematical continuum are serious, fundamental and inade- 
quately solved by Aristotle. 

By Plato's time. at least, Zeno's paradoxes had been applied 
to another problem which was to be of much importance in philos- 
ophy. This was the problem of predication. In the Parmenides 
we are told that the first argument of Zeno’s book reduced “the 
many” to absurdity by showing that they are simultaneously “like 
and unlike." Socrates claims that this is a commonplace in the 
case of changing particulars (as the Phaedo had pointed out, the 
same individual is, relatively, both tall and short); what would 
be a marvel, he suggests, would be to show that it held in the 
case of universals—if unity, say, were many or plurality one. 
This leads in the Sophist to the doctrine of the communion or 
mingling of the Platonic forms, which amounts to tackling the 
problem of class-inclusion instead of class-membership. At the 
same time both dialogues can turn the tables on Eleatic monism. 
For when Zeno had argued that the "unit" of the pluralists was 
self-contradictory, he had referred to the units into which total 
reality was supposed to be divided. Plato (following the lead of 
Gorgias) simply uses the same arguments against the unitary 
reality itself, Since this now contains differences, the "not-being" 
which Parmenides had asserted to be impossible finds a place as 
"difference": “A is-not B" means “A is different from, or other 
than, B." 

See also references under *Zeno (of Elea)" in the Index. 

BrisLr0cRAPHY.—H. Diels and W. Kranz, Fragmente der Vorsokra- 
tiker, i, 7th ed. (1954) ; H. D. P. Lee, Zeno of Elea: a Text, With Trans- 
lation and Notes (1936); J. Burnet, Early Greek Philosophy, 4th ed. 
(1930) ; G. Calogero, Studi sull’ eleatismo (1932) ; R. Mondolfo, Prob- 
lemi del pensiero antico (1935) ; F. M. Cornford, Plato and Parmenides 
(1939). For treatment of Zeno's mathematical and philosophical prob- 
lems about the continuum, see B. Russell, Principles of Mathematics 
(1903), Our Knowledge of the External World (1926) ; F. Cajori, *His- 
tory of Zeno's Arguments Against Motion," Amer. Math. Mon., vol. 
xxii (1915). (A. C. Lp.) 

ZENO rue Stoic (c. 320-c. 250 B.c.), sometimes also called 
ZENO THE PHOENICIAN, founder of the Stoic philosophy, was a 
native of Citium in Cyprus, who came to Athens as a youth and, 
although refusing an offer of citizenship, remained there until his 
death. After studying under Crates the Cynic, under Stilpo the 
Megarian and in the Old Academy, he began to teach in the Stoa 
poikile (“painted stoa” or “porch”). His Life by Diogenes 
Laértius (vii, 1) contains an outline of his teaching which was 
dogmatic, prophetic and paradoxical rather than philosophical in 
the manner of his Greek predecessors. Dividing philosophy into 
logic, physics and ethics and taking as his criterion of truth the 
katalebtike phantasia (“indubitable impression"), he made 
ethics central and taught that happiness lies in conforming the 
will to the divine reason which governs the universe. None of his 
many treatises on logic, physics, ethics and rhetoric, written in 
harsh but forceful Greek, is extant save in fragmentary quotations. 


BrBrrocmAPHY.—A. C. Pearson (ed.), Fragments of Zeno and 
Cleanthes (1891) ; J. von Arnim (ed.), Stoicorum veterum fragmenta, i 
(1905) ; R. D. Hicks, Stoic and Epicurean (1910) ; E. R. Bevan, Stoics 
"hd Sceptics (1913); H. Gomperz, Die Lebensauffassung der grie- 
chischen Philosophen (1927) ; A. Jagu, Zenon de Cittium (1946); M. 
Pohlenz, Die Stoa, 2 vol., 2nd ed. (1955), Stoa und Stoiker (1950). 

(A. R. C..D.) 

ZENOBIA (SEPTIMIA ZENOBIA; Palmyrene BATHZABBAI) (d. 
after A.D. 274), queen of Palmyra 267 or 268-272 and briefly ruler 
of the eastern part of the Roman Empire. She was the daughter 
of Antiochus, probably an important Palmyrene, and married the 
dynast Odaenathus (g.v.). He and his eldest son (by another 
wife), Herodes or Herodianus, were assassinated in 267 or 268, 
and Zenobia, who may have been responsible, became regent for 
her own young son Wahballat (called Vaballathus in Latin, Athe- 
nodorus in Greek) and virtually ruled Syria. For the events of 

er regency, see PALMYRA: History. On her capture by the em- 
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peror Aurelian (late 272), Zenobia saved her life by blaming her 
advisers, who were executed, and was exhibited in Aurelian's 
triumph (274). She then married a senator and lived as a Roman 
matron at Tibur (Tivoli); Vaballathus' fate is unknown, but two 
other sons, Herennianus and Timolaus, probably went to Italy 
with Zenobia. 

Roman writers, especially the authors of the Augustan History, 
were much impressed by Zenobia's career as a second Cleopatra, 
and recount, not always reliably, her dark beauty, energy, luxury, 
and chastity. She studied Greek literature with the philosopher 
Cassius Longinus, and took some interest in religious matters; 
her relations with the Jewish community in Palmyra were usually 
good, and she enabled Paul (q.v.), of Samosata, the worldly 
bishop of Antioch, to avoid deposition for heresy until 272. She 
also passed into Arab tradition as the murderous queen al-Zabba', 
who ruled from Tadmor (Palmyra) to the Euphrates. 

For bibliography, see PALMYRA. 

ZENODOTUS or E»nuzsus (fl. c. 280 B.C.), Greek gram- 
marian who made the first critical edition of Homer, lived in the 
reigns of the first two Ptolemies. He was a pupil of Philetas of 
Cos, and the first superintendent of the famous library at Alexan- 
dria, where he arranged the work of the epic and perhaps of the 
lyric poets. After comparing different manuscripts of Homer, 
he obelized (deleted) doubtful lines, transposed others and made 
emendations. His edition, knowledge of which is derived almost 
entirely from later scholia on Homer, was severely criticized by 
Aristarchus, but had some influence on the poetry of Zenodotus' 
younger contemporaries, Callimachus and Apollonius of Rhodes. 
It was he who divided the 7liad and the Odyssey into 24 books 
each. He compiled a Homeric glossary, and besides editing the 
Theogony of Hesiod he published studies of Pindar, traces of which 
survive in a papyrus from Oxyrhyncus (no. 841). He is also said 
to have written epic poetry. 

BisLi0cRAPHY.—D. B. Monro, Homer’s Odyssey Books xii-xxiv, pp. 
436-439 (1901) ; Christ-Schmid-Stáhlin, Die nachklassische Periode der 
griechischen Litteratur, pp. 259-260 (1920); J. E. Sandys, A History 
of Classical Scholarship, 3rd ed., vol. 1, pp. 119-121 dads Ver 

ZEOLITE, a numerous and complex family of hydrous alumi- 
num silicate minerals containing one or more of the alkali and 
alkaline earth metals. Natural and synthetic zeolites have been 
much used as water softeners, and occasionally as absorbent ma- 
terials (see Base Exchange, below) with increasing application in 
industrial sieving processes as molecular sieves to separate mole- 
cules of different sizes (as various hydrocarbons) and molecules 
of the same size but different electrical properties (as water and 
natural gas). The name is derived from the Greek words for “to 
boil” and “stone” in allusion to the distinctive property of ap- 
pearing to boil when heated. The effect is a consequence of the 
easy fusibility and at the same time, loss of considerable amounts 
of water of crystallization. 

Species.—The most important species belonging to the family 
are identified in the accompanying table. 


Zeolite Family 
System of 

crystallization Emu. 
Natrolite Orthorhombic | NasAlsSisO10-2H20 
Mesolite | Monoclinic ^ | NasCaz[AloSis:o]s -8H20 
Thomsonite | Orthorhombic | NaCas{AleSi2(Al,Si)Oiol2 -SH4O. 
Gonnardite | Orthorhombic | (Ca,Na)s [(ALSi)sC1o]a -6H20 
Scolecite _ Monoclinic CaAlsSisOro -3H20 
Edingtonite | Tetragonal BaAlsSisOio -3H20 
Heulandite | Monoclinic CaAloSi:Ois -6H20 
Stilbite _ Monoclinic CaAloSirOis -7H20 
Epistilbite Monoclinic CaAlaSieOis -SH20 
Brewsterite | Monoclinic (Sr,Ba,Ca)AlaSieO16 -SHaO 
Laumontite | Monoclinic Ca [AlSizOe]2 -4H2O 
Gismondite | Orthorhombic | CaAlaSizOs -4H20 
Mordenite Orthorhombic | (Ca,Ka,Naz) [AlSisCiz]a -7HsO 
Phillipsite Monoclinic KCaAlsSisOis -6H20 
Harmotome | Monoclinic BaAlsSisOie -6H20 
Gmelinite Hexagonal (Naz Ca) AlaSisOr2 -6H20 
Chabazite Hexagonal Nas) AlzSiOnz -6 
Levynite Hexagonal Cr O 
Faujasite Cubic NasCo [AlsSicOrs}2 -16H20 


The similar mineral analcite (q.v.), NaAlSi,0,.H.O i 
: -0.), NaAISi;0,.Hs0, somet: 
classified as a member of the zeolite family, in Chis article a 
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garded as a feldspathoid (g.v.). Identification of the different 
species of zeolite commonly requires careful measurements of 
their optical properties, and in the case of many fine-grained types, 
the use of X-ray diffraction. Zeolites in many localities exhibit 
strikingly developed crystals; however, they occur in nondescript 
granular masses or as disseminated grains in many other locali- 
ties. Most varieties are translucent to white in colour, although 
a few range through flesh tints, brown, yellow and red. The re- 
fractive indices, birefringence, specific gravity (2.0-2.4), and 
hardness are all relatively low. The zeolites are further distin- 
guished by the fact that they are readily decomposed in hydro- 
chloric acid with the separation of silica. 


BY COURTESY OF AMERICAN MUSEUM OF NATURAL HISTORY 
RADIATING GROUP OF NATROLITE CRYSTALS FOUND IN WEST PATERSON, N.J. 


Crystal Structure.—Several striking features of the zeolites 
are directly controlled by the crystalline make-up. The essential 
structural scheme for all species is a rather open but tightly 
linked framework of the silicate [SiO,] and aluminate [AIO,] 
tetrahedral groups or clusters of atoms (see MINERALOGY). How- 
ever, the metal ions, such as sodium or calcium, and the water 
molecules are relatively loosely bound within the large voids in 
the frameworks. In most zeolites the voids are interconnected 
so as to yield well-defined channels on an atomic scale through the 
crystals, Thus, the low specific gravities are explained by this 
structural porosity, which also accounts for their ability to serve as 
molecular sieves. 

Zeolitic Dehydration.—The behaviour of the crystal water 
of zeolites is so distinctive it is commonly referred to as zeolitic 
dehydration. The amount of water contained in a zeolite depends 
upon the humidity and temperature of the environment, as well 
as upon its own composition and structure. At temperatures be- 
low about 200° C. most zeolites lose and regain water reversibly 
with little or no change in the essential aluminosilicate frame- 
work. Most other hydrated crystalline substances, on the other 
hand, do not exhibit this reversibility and for many the funda- 
mental structure is destroyed if the water is lost. 

Base Exchange.—Zeolites also have the property of base ex- 
change. If, for example, a sodium zeolite is placed in a calcium- 
tich solution the loosely bound sodium atoms terid to diffuse 
through the zeolitic channels into the solution. Calcium ions tend 
to diffuse into the crystal. The process is reversible and the 
original zeolite may be regenerated by replacing the calcium solu- 
tion by one of sodium. Many other bases such as potassium, 
strontium, barium, lithium, ammonium, silver and copper are also 
exchangeable. It is by reason of this property of base exchange 
that zeolites have been used as water softenets in the permutite 
process, and as absorbent materials. (See also Cortow: Jon Ex- 
change or Base Exchange; WATER; WATER SUPPLY AND PURIFICA- 
TION : Softening.) 

Occurrence.—Zeolites apparently are stable under a wide range 
of conditions in hydrous environments. They are abundantly 
found as alteration products in igneous and metamorphic rocks, 
associated with ore deposits, and in ancient and recent sediments. 
Zeolites have been made artificially up to very high temperatures 

and pressures if sufficient water is present. The most notable 
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occurrences of zeolite are the beautifully crystallized cavity lining 
in basalt and diabase, as at Bergen Hill, New Jersey; Westfield 
Mass.; and the Lake Superior copper district. Abundant granular 
zeolites also occur dispersed in such rocks as alterations of feld. 
spar. They occur also in feldspathoidal syenites, gneisses and 
some granites. See also CHABAZITE; HEULANDITE; NATROLITE; 
PnuiLLIPSITE; SCOLECITE; STILBITE. (D. M. H) 
ZEPHANIAH, BOOK OF (called Sopxontas, the Grecized 
form of the Septuagint and the Vulgate, in some English ver. 
sions of the Bible), the ninth of the 12 Minor Prophets of the 
Old Testament (Hosea, Joel, Amos, Obadiah, Jonah, Micah, 
Nahum, Habakkuk, Zephaniah, Haggai, Zechariah, Malachi), 
Nothing is known of the life and person of Zephaniah, The title 
(1:1) carries his genealogy back four generations, to his great- 
great-grandfather, Hezekiah; there is nothing, however, to indicate 
that this Hezekiah is the king of Judah of that name (c. 715-c, 


686 B.C.). 
Contents.—The book may be outlined as follows: 
IRI title 
1:2-6, 8-13 the day of doom upon the world (2-3) 
and upon Jerusalem (4-6, 8-13) 
1:7, 14-18 the day of the Lord 
2:1-3 invitation to repentance 
2:4-15 oracles against foreign nations 
2:4-7 Philistines 
2:8-11 Moab and Ammon 
2:12 Ethiopia 
2:13-15 Assyria 
3:1-7 threat against Jerusalem 
3:8-13 judgment of the wicked and deliverance of the rem- 
nant 
3:14-20 deliverance and glory of Israel 


Though it is generally agreed that Zephaniah, writing about 640- 
630 B.c. (see below), was the author of most of the book, its 
present form is the result of a compilation later than the prophet 
himself; this may be concluded from the three parts (threats, 
oracles against foreign nations, promises) which appear in its 
structure and in that of other prophetic compilations. Redactional 
elements which modify or expand the original prophecy may be 
detected in 1:2-3, which generalizes an utterance directed against 
Jerusalem; 1:7 is probably displaced from its original position 
before 1:14. The conception and language of 1:17-18 appear 
somewhat stilted and conventional in comparison with the pre- 
ceding lines, and these verses may be redactional. In 2:8-11 may 
be heard echoes of prophetic passages concerning Moab and 
Ammon found elsewhere (Jer. 49:1-6; Ezek. 25:1-11) referring 
to these people’s predatory attacks on Judah after the Baby 
conquest of 597 m.c.—that is, 50 years after Zephaniah hinh 
hence they áre probably later than this event. The passage 3:9-2 
is probably redactional entirely or in great part, since it refers to 
the defeat and oppression of Israel in terms which seem to pre- 
suppose the catastrophe of 587 m.c. (dispersion in foreign lands, 
3:10, 20). Nap: 

Time of Writing.—In spite of these signs of editoria s 
neither the attribution of the substance of the book to Zephani 
nor the date of it early in the reign of Josiah is pee 
Zephaniah reflects the conditions of 640-630 B.C. as eet zi 
known to have been. There is no allusion to the religious ré x 
instituted in 621 B.c, under Josiah on discovery of what von 
believed to have been the Book of Deuteronomy (1I Kings n 
23:25). On the other hand, there are references to the s rs 
stitions—astral cults and the cults of Baal and of the An 4 
god Milcom (1:4-5)—that were current during the reign essor 
Manasseh (sole king from 687/686 to 643/642) and his his ré 
Amon and during the early years of Josiah, who began e 
in 641/640. 

Zephaniah knows the Philistine cultic practice 0 
the threshold of the temple (1:9; I Sam. 5:5). 
time of practical unbelief (1:12). Like Jeremiah, amo 
of superstition than of antisocial vices, although these are us 
the sins of Judah (3:3). He anticipates Jeremiah's Be is 
tion of priests and prophets (3:4; Jer. 2:8). me iden- 
focused upon Jerusalem, with which Judah is practica i and 
tified, and he gives interesting details concerning the ga 
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quarters of Jerusalem of the monarchy (1:10). Zephaniah ex- 
hibits an awareness of an approaching crisis of history—the col- 
lapse of the Assyrian Empire after 626 B.c., preceded by signs of 
decay. The decline of Assyria opened a period of 30 to 40 years 
of widespread conflict in which Judah and other small kingdoms 
suffered terribly. 

It no longer seems possible to identify the catastrophe of the 
“day of the Lord” (see below) in Zephaniah with the invasion 
of the Scythians (c..625) mentioned by Herodotus. Detailed 
knowledge of the history of the period shows that this "invasion" 
left little or no trace, and the reality of the fact itself is ques- 
tioned by some historians. 

Themes.—The dominant theme of the book is the “day of the 
Lord," which the prophet sees approaching. It does not seem 
possible to answer the question whether Zephaniah conceives this 
event historically or eschatologically. (See Last JUDGMENT; 
EscHATOLOGY: Historical Eschatologies: Old. Testament Escha- 
tology.) The ancient Israelites did not put the question in these 
terms, nor does it seem that at this period of their history they 
were capable of a sharp distinction between history and escha- 
tology. Historical crises were interventions of Yahweh in the 
course of events, theophanies which manifested his power and his 
judgment; they were terminal in the sense that they marked 
the end of an epoch. Even in such historical events as the vic- 
tory of Barak and Deborah, the theophany (Judg. 5:4-5) is de- 
scribed in terms suggesting eschatological language. 

Zephaniah is thoroughly in the prophetic tradition in affirming 
that the coming catastrophe is a judgment on the sins of Judah; 
he is so faithful to the tradition that he shows little originality. 
The day of the Lord (1:14-18) comes from Amos 5:18-20 and 
Isa. 2:10-21. It is possible that Zephaniah's resumption of the 
theme of "the day of the Lord" influenced his younger contem- 
porary Jeremiah in Jeremiah's presentation of the same theme 
without the phrase (Jer. 4:5-6:26). Zephaniah’s denunciation 
of pride and praise of humility (2:3, 10; 3:11) echo Isa. 2:10-17. 
The conception of the “remnant” (3:12-13) resumes the well- 
known theme of Isaiah (1:9; 10:20-21; etc.); but the concep- 
tion in Zephaniah is very probably editorial, since the remnant 
appears as “humble and lowly” (3:12), words which were fre- 
quently used in the postexilic community of Judah (i.e., after 
587) to designate the devout. Like the remnant of Isaiah, the 
remnant is purified by judgment (3:13; Isa. 1:25-27). The de- 
liverance and glory of Israel in the redactional lines 3:14-20 are 
similar in language and thought to passages in Isaiah. 

Influence.—Zephaniah is neither quoted nor mentioned by al- 
lusion in the New Testament. His description of the day of the 
Lord, however, has entered deeply into the popular conception 
of the “day of judgment,” not so much directly as through the 
great medieval hymn Dies irae (“Day of Wrath”). This hymn, 
in turn, seems to have drawn its inspiration not directly from 
Zephaniah but from the selections from Zeph. 1:14-15 employed 
in the responses of the office of the dead. See also BIBLE. 

Brstiocrapny.—T. Henshaw, The Latter Prophets, pp. 136-143 
(1958) ; Charles L. Taylor, Jr, and Howard Thurman in The Inter- 
breter’s Bible, vol. vi, pp. 1007-34 (1956); A. George (trans.) in 
La Sainte Bible (1952). (J. L. McK.) 

ZEPHYRINUS, SAINT, pope from c. 199 to 217, suc- 
ceeded Victor I, He is known only from unfriendly information 
Supplied by the Roman priest Hippolytus (Philosophumena ix, 2), 
who had a quarrel with his successor, Calixtus I. Hippolytus 
Paints Zephyrinus as a weak man “unskilled in the church’s rules,” 
dominated by his deacon, Calixtus. Zephyrinus is venerated as a 
martyr; his feast day is Aug. 26. (F. X. G.) 

ZEPPELIN, FERDINAND, Gnar von: see AIRSHIP: Evo- 
lution of the Airship. 

ZERMATT, a mountain village (5,315 ft. above sea level) 
at the head of the Mattervisp valley and at the foot of the Matter- 
horn, in the canton of Valais, Switz. It had (1960) 2,731 per- 
manent inhabitants, German-speaking and Roman Catholics. The 
Originally Romance population seems to have been Teutonized 
during the 15th century, 

Zermatt is an all-year-round resort, especially popular for winter 
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sports and for summer mountain climbing, and is reached by rail 
from Brig. Cars are not allowed in Zermatt; the valley road stops 
at St. Niklaus and only a mountain track continues to the village 
which can accommodate about 5,500 tourists. There are cable 
cars, ski and chair lifts to notable mountain heights. (T. Br) 

ZERNIKE, FRITS (1888-1966), Dutch physicist, was 
awarded the 1953 Nobel Prize for Physics for his outstanding con- 
tributions to optics, and especially for his introduction of the 
method of phase-contrast microscopy (see Microscope: Phase 
Contrast). The technique permits the study of living cells without 
the need for staining them. He was born in Amsterdam on July 16, 
1888. He was educated in the University of Amsterdam, and 
obtained his doctorate there in 1915. He then worked in the De- 
partment of Astronomy in the University of Groningen as pro- 
fessor extraordinarius of mathematical physics and theoretical 
mechanics, becoming full professor in 1920. His researches con- 
tributed to optics and to other branches of physics, His earliest 
work in optics was concerned with problems relating to astronomi- 
cal telescopes, and in 1934 he published a diffraction theory of the 
Foucault knife-edge test for the figure of telescopic mirrors, this 
work being notable for the discovery of the so-called polynomials 
of the phase-contrast method. He quickly realized that this 
method could be applied to the microscope and its use in micros- 
copy led to revolutionary advances, proving most valuable in medi- 
cal and biological research. In 1952 Zernike was awarded the 
Rumíord Medal of the Royal Society. He died in Groningen, 
Neth., on March 10, 1966. (D. McK.) 

ZERO, in mathematics, a number symbolized by 0, a cipher. 
If a is any number, then zero has the following properties: 
a+0=a;aX0=0. If a is any number except zero, then 
a = 1; and 0/a = 0. Division by zero is undefined; thus zero 
behaves like the natural numbers (positive whole numbers) except 
that it cannot be used as a divisor. The full development of the 
concept of zero has been credited to the Hindus, from whom 
Arabic scholars seem to have taken the notion. Medieval Latin 
writers on arithmetic translated or transliterated the Arabic word 
as zephyrum; this in Italian took on such forms as zeuero, zepiro, 
and became contracted to zero. The term was borrowed as zéro 
by the French, who contributed it to the English language. See 
also NUMERALS AND NuMERAL Systems: The Concept of Zero. 

See O. Neugebauer, The Exact Sciences in Antiquity, 2nd ed. (1957) ; 
Gi Reid, From Zero to Infinity, 3rd ed. (1965). 

ZEROMSKI, STEFAN (1864-1925), the most popular Po- 
lish novelist of the first quarter of the 20th century, much admired 
for his style, at once naturalistic and lyrical, was born at Strawczyn 
on Nov. 1, 1864. After attending the Gymnasium at Kielce 
and the veterinary college in Warsaw he worked at first as a resi- 
dent tutor in country houses and then as assistant librarian at the 
Polish Museum at Rapperswil, near Ziirich, Switz. (1892-96), 
and at the Zamoyski Library in Warsaw (1897-1903). From 1905, 
while living at Naleczow, he furthered the cause of education for 
the masses and was arrested by the Russian authorities in 1908 
for these activities. Zeromski subsequently lived in Paris (1909- 
12), at Zakopane in the Polish Tatra Mountains, and in Warsaw, 
where he died on Nov. 20, 1925, 

Zeromski’s first short stories were published in 1889. His first 
novel, Syzyfowe Prace (‘“Sisyphean Labours”), appeared in 1897. 
Popioly (three volumes, 1904; English translation, Ashes, 1928) 
finally established his reputation. Zeromski’s work has been criti- 
cized for its verbosity, conventional psychology, and muddled 
politics, but his absolute intellectual integrity and passion for social 
justice are redeeming virtues. These qualities are particularly 
noticeable in his last work, Przedwiośnie (‘‘Springtime,” 1925), 
concerned with the first fruits of national independence. 

(L. R. Lr.) 

ZETKIN, CLARA (1857-1933), German Socialist, feminist, 
and finally Communist, was born at Wiederau in Saxony on July 5, 
1857, the daughter of a village schoolmaster named Eissner. Edu- 
cated under the feminist Auguste Schmidt at the Leipzig Teachers’ 
College for Women, she became a Socialist under the influence of 
a Russian revolutionary, Osip Zetkin (1848-89), whom she mar- 
ried. Having joined the Social Democratic Party of Germany in 


962 


1881, she took part in the Paris convention of 1889 which founded 
the Second International (see INTERNATIONAL, THE). In 1892 
she began editing the Socialist women’s newspaper Gleichheit, 
from Stuttgart. A cofounder of the International Socialist Wom- 
en’s Congress (1907), she was a member of the Social Demo- 
crats’ Control Committee from 1907 to 1917. An enthusiast for 
the Russian revolutionary movement since her first visit to St. 
Petersburg (1878), she became a friend of Rosa Luxemburg (q.v.). 
During World War I she organized the first international women’s 
conference against the war, at Bern in neutral Switzerland, in 
March 1915 and served a term of imprisonment on her return to 
Germany. 

A cofounder in 1916 of the Spartakusbund, a left-wing group 
that split off from the Social Democratic Party, Clara Zetkin 
joined the Independent Socialists in 1917 and the newly created 
Communist Party of Germany in 1919, being a member of the lat- 
ter party’s Central Committee from 1920, A member of the 
Reichstag from 1920, she was elected to the presidium of the Ex- 
ecutive Committee of the Third International in 1921 and lived 
mainly in Moscow from 1924, as her health and her eyesight de- 
teriorated. She was constantly reelected to the Reichstag, how- 
ever, and as its senior member she presided over the opening of its 
penultimate session under the Weimar regime (Aug. 30, 1932). 
A worshiper of Lenin and of the U.S.S.R., she was a fluent public 
speaker and a good organizer; she was also a lover of nature and 
music and had an understanding of art and literature. She died 
at Arkhangelskoe, near Moscow, on June 20, 1933. A volume of 
selections from her speeches and writings was published in East 
Berlin in 1957. 

See L. Dornemann, Clara Zetkin (1957); O. K. Flechtheim, Die 
K.P.D. in der Weimarer Republik (1948). (O. K. F.) 

ZEUS was the sky- and weather-god of the ancient Greeks 
whose name and functions correspond to those of the Latin Jupi- 
ter and of the Sanskrit Dyaus-(pitar) (see Vepic RELIGION). Al- 
though the ancients did not guess at the etymology of the two 
names, they recognized the former of these equations. Hence also 
Zeus was assimilated to the sky-gods of foreign peoples, and, 
though he himself was definitely of the weather-sky alone, these 
other gods included solar deities. This accounts, for example, for 
the repeated assertion that the Egyptians worshiped him—their 
own god Amon-Re is meant. It is curious that Zeus seems hardly 
to have been identified at any time with the Hebrew Yahweh, 
whom he really resembles in many ways, both in his original func- 
tions and in his later moral development. Zeus is the one god 
whom the Greeks certainly brought with them into Greece (see 
Greek RELIGION). It is highly likely that he was their chief god 
from the beginning, before he became the consort of Hera, or en- 
tered the varied pantheon familiar from Homer onward. His 
original partner, if he had a partner, may have been Dione (see 
DopowA). Certainly in Homer he is the father, i.e., the natural 
ruler, of gods and men alike (the word “father” has no necessary 
connotation of physical relationship). This position he never 
loses, at least in theory, although in a given district he is often 
overshadowed by locally important deities. 

Development.—As a sky-god, Zeus develops two principal 
spheres of activity, one physical, the other moral. As regards his 
material operations, all meteorological phenomena lie within his 
province. He is naturally the sender of thunder and lightning, 
and his traditional weapon is the thunderbolt, that imaginary mis- 
sile by which the effects of lightning were explained before the 
nature of electricity was known. He also sends rain and winds 
and, consequently, calm and fine weather, for like all Greek gods 
he is bivalent. There was a time when he had no very marked 
personality. Traces of this period are to be found in the occa- 
sional cult of a Zeus Kappotas (“flown down”) or Kataibates 
("descended"); in other words of a meteoric stone in which the 
power or mana of the sky was embodied. As a rule, however, 
Zeus is a definite person who can be seen “gathering the clouds” 
on the hilltops. But Greek thought concerning the gods was not 
a logical system; thus, other and generally lesser deities are often 
said to control, or even to be, the winds, or to make the sea stormy, 
and so forth, 
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It is around the person of Zeus 
that his rich mythology gathers, 
There are especially the many 
tales of his love affairs, which are 
but variants of the immemorial 
theme of the union of Father Sky 
with Mother Earth, though in the 
final form of the stories not all 
his consorts are earth-goddesses, 
It is thus natural that among his 
many titles is that of Farmer 
(Georgos), for obviously the 
farmer is dependent upon the 
weather for his crops. It is no 
less natural that a considerable 
part of Zeus's ritual has to do 
with weather magic. His holy 
place on Mt. Lykaion in Arcadia, 
which among other signs of great 
antiquity retained at least traces 
of human sacrifice, possessed a spring whose water his priest used 
to stir with an oak branch (the oak was Zeus's sacred tree) in time 
of drought. It is alleged by Pausanias that when this rite was per- 
formed with the proper accompaniment of prayer and sacrifice, a 
mist arose from the spring, became a cloud and sent the desired 
rain. 

This idea perhaps also explains why Zeus seems occasionally to 
quit the sky altogether and visit the earth. He is Katachthonios 
(“subterranean”) from Homer onward, and so tends to be identi- 
fied to some extent with his brother Hades. In Athenian cult his 
most ancient festival is the Diasia, at which, on Anthesterion 23 
(i.e., about March), a pig was sacrificed and the god had the 
euphemistic title Meilichios. This title, whose approximate mean- 
ing is “easily entreated,” appears in Ozolian Locris as applied to a 
group of gods otherwise unnamed who, according to Pausanias, 
were worshiped at night. Zeus himself is represented on several 
monuments in the form of a large snake, a typically underworld 
creature. Plainly this cult was connected with the fertility of the 
soil, which, incidentally, explains why it was a feast day. Given 
that the propitiation of the power in question was properly car- 
ried out, good results might reasonably be expected; therefore it 
was fitting to make merry with one’s kin and to give the children 
little presents. Whatever the original relation between Zeus and 
Meilichios, their identification brought Zeus a step nearer to be- 
coming a universal god, although he never completely achieved 
this. 

Zeus’s moral development, too, was in part the result of his 
celestial nature, in part also of his position as head of the divine 
family. It is characteristic of the sky-gods of many peoples to 
develop an interest in the conduct of mankind, which they are 
able to observe from their exalted position, somewhat as a man 
with good eyesight can observe much that goes on over à fairly 
wide area if he stands on a hilltop. Sky-gods are besides often 
credited with prodigiously acute vision involving the possession of 
multiple eyes and the like; they often also have supernatura 
powers of hearing. Zeus shares these powers and characteristics 
Now and again he has more than the normal number of d 
Pausanias testifies to a very old image of him at Argos which ha 
three, two normally placed and the third in the middle of the fore- 
head. But such symbolism is rare, for Greek taste disliked mon- 
strosities, and especially monstrous gods. $ 

In general the Greeks simply state that Zeus sees everything, 
sees and governs all, beholds and notes all that men do, and M 
like; or that he has innumerable spies to go about the earth an 
bring him word of what happens there, or that his daughter Jus- 
tice (Dike) performs a similar office, reporting misdoings to et 
father, who punishes the guilty. The earliest and most Qu 
istic form of Zeus's vengeance on the ungodly is to sen Pf 
weather, as sky-gods regularly do. Often he hurls a thunderbo" 
at an offender, thus incidentally furnishing the skeptical with ie à 
argument against divine intervention in human affairs, for lig) 
ning strikes objects incapable of any wickedness, On occasion, 
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in Hesiod (Works and Days, 243), he sends an epidemic to punish 
an erring community. Such an act might still be connected with 
his weather functions, if the very common ancient idea that dis- 
ease was caused by certain atmospheric conditions may be sup- 
posed to have been already current in the 8th century B.c. But 
the conception of Zeus as a god who is interested in morality, re- 
warding good conduct and punishing evil, is of early and rapid 
development, and surpasses the original, comparatively narrow 
idea of the god’s nature and powers. 

By the time of Aeschylus, Zeus is the sternly righteous governor 
of the world. Aeschylus himself, one of the deepest thinkers of 
his age, admits the god’s name to be conventional, and claims 
that it is he “who guides men to wisdom, who establishes the law 
that by what we undergo we shall learn,” and is incomparable, 
like no one but himself (Agamemnon, 176-178; 163-165). The 
Stoics, especially, used the name Zeus to denote the chief god of 
their system, who alone is unaffected by the recurrent ekpyroseis 
(“conflagrations”) which destroy all else, is immanent in every- 
thing, and is to be found everywhere in the universe save in “what 
the evil do in their folly.” These speculations are the nearest 
purely Greek approach to monotheism; for what may be called 
exclusive monotheism, that which denies the name of “God” to 
any but one Being, is foreign to Greek and indeed to all native 
European thought. Therefore the Greeks continued to worship 
other gods besides Zeus, although to the most thoughtful minds 
these tended strongly to become the subordinates of their “father.” 
Indeed, already in Homer's time, Zeus's superiority is so marked 
that, in the poet’s somewhat naive figure, if there were a tug of 
war between Zeus and the rest, all the other deities could not with 
their combined strengths pull him down from heaven, whereas he 
could pull all of them up to him, and earth and sea with them. 

Tt need hardly be said that such lofty ideas as those involved 

in monotheistic speculation did not belong either to mythology 
or to ordinary cult. It is true that in the former Zeus is often 
a dignified figure. He intervenes in human affairs to guide them 
according to his will, overawes the lesser gods with his superior 
power, and is even the author of individual destinies (see FATE). 
He is also, however, the central character of numerous stories 
of a kind very little to his credit, for he is involved in innumerable 
love affairs. These tales anciently reflected a cosmic union of 
Sky and Earth or a ritual sacred marriage, but their meaning had 
apparently been forgotten quite early, and this for two reasons. 
Tn the first place, the earlier tellers of the myths felt that the 
gods were not subject to the same rules of conduct as mortals, just 
as nobles were free from the restrictions applied to commoners. 
Later storytellers, such as the Alexandrians and their Latin fol- 
lowers, believed in the traditional gods and their doings hardly 
more than modern Europeans do, and so were unhampered by 
moral scruples such as those of Pindar, for example, who refuses 
credence to certain legends which, he feels, attribute unworthy 
conduct to the gods. 
„Political Importance.—It is but natural that the “father,” 
lord" and *king" of the gods should share in the government of 
human communities, and Zeus is in fact concerned in the organi- 
zation of every collectivity, from the smallest and simplest to the 
largest. He, with his consort Hera, is deity of marriage, under the 
title of Teleios (i.e., *Accomplisher"; feminine form, Teleia). 
Zeus is also worshiped in various capacities as a household god. 

In some of these cults, it is likely that he had displaced a less- 
known deity. Distinct traces of an ancient clan organization sur- 
vive in classical Greece in the phratry (phratria, literally 
brotherhood”) into which all legitimate children were admitted 
and which had a common cult of Zeus Phratrios. As Patroios, 
Zeus was claimed as an actual ancestor by various groups of real 
or alleged kin. The title patroios, however, is not peculiar to 
him; it was shared by many gods, notably by Apollo, who is the 
batroios of all Athenians. They, being the ancestors of the 
Tonians, claimed descent from Ion, son of Apollo. The term 
Patroios has another sense, however, in which it is attached espe- 
cially to Zeus as guardian of the rights of kinship and especially 
of parentage. 

Plato would have any citizen who does not interfere to prevent 
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an assault on a parent or grandparent fall under the curse of Zeus 
in this capacity. Certain rights of property, also, are under the 
protection of Zeus as Klarios (“He of the estate”) and Horios 
(“He of the boundary”); to larger communities he is likewise 
often Polieus; i.e., god of the city-state. He is, indeed, the patron 
of several states, including Olympia, but is not the only god to 
hold such an office. His widest function in this respect is ex- 
pressed by the title Panhellenios, or god of all Greeks. Early evi- 
dence for this title is lacking, however, for the most conspicuous 
temple of Zeus’s worship under that epithet dates from the time 
of the Roman emperor Hadrian, although the hill called Panhel- 
lenion on the island of Aegina (Aigina) had an old shrine said 
to have been founded by Zeus’s son Aeacus, ruler of Aegina. Zeus 
was worshiped as Bulaios (“He of the council") in many places, 
including Athens, where he shared the title with Athena. Finally, 
as Horkios ("He of the oath"), he was commonly invoked in 
solemn asseverations. Plainly, some at least of these functions 
are not without significance for his moral development. 

Identifications.—As well as being equated with various foreign 
sky-gods, Zeus is sometimes found in unexpected conjunction with 
other types of non-Greek deity. The most remarkable instance 
of this is the development of the so-called Zeus of Crete. Accord- 
ing to all the evidence, this deity should be a god of normal Minoan 
type; i.e., a sort of embodiment of the year and of its changing 
vegetation, annually born, growing and dying in order to be reborn 
the next year. No being less like the immortal weather-god could 
well be imagined, and how the two came to be identified is a puzzle. 
A minor oddity is the compound deity Zenoposeidon (i.e., Zeus- 
Poseidon), worshiped at Mylasa (Milas) in Caria. He is one of 
the very few deities in whom a foreign god is equated with more 
than one Greek divinity. 

Zeus in Art.—lf certain featureless objects connected with his 
cult are left out of account, the earliest surviving type of Zeus 
in art (7th century B.C.) depicts a bearded man, naked, in a strid- 
ing attitude, his uplifted right hand holding a thunderbolt, while 
on the extended left arm is perched an eagle, the bird of Zeus. 
Two chief characteristics are always his in art. He is regularly 
of human form, a mature man of stalwart build, and his usual 
though by no means his only symbols are the thunderbolt and the 
eagle. Later (from about 500 B.C.) he is shown now and then 
in full armour. This does not mean that he was imagined as 
a war-god, but rather that, being a king, he is on occasion a com- 
mander in battle. But perhaps the most characteristic statues and 
other representations of Zeus show him seated, holding a sceptre 
in one hand, often, but not always, his thunderbolt in the other, 
and regularly with the eagle in attendance. This was the pose on 
which Phidias based his great chryselephantine statue at Olympia. 
Pausanias describes this famous image as seated, crowned with 
an olive wreath, with the personification of Victory in the right 
hand and a sceptre with the eagle in the left. In this attitude, of 
which there were numerous minor variations, Zeus is definitely 
the enthroned monarch. 

See also references under “Zeus” in the Index. 

BisLrocnaPHY.—A. B. Cook, Zeus, 3 vol. (1914-40) ; M. P. Nilsson, 
Geschichte der griechischen Religion, 2nd ed., vol. i, pp. 389 ff. (1955) ; 
L. R. Farnell, Cults of the Greek States, vol. i, pp. 35-178 (1896). For 
the Zeus of Crete, see M. P. Nilsson, The Minoan-M ycenaean Religion, 
2nd ed., pp. 534 ff. (1950). (H. J. R.) 

ZEUXIS (fl. near end of Sth century B.c.), one of the best- 
known Greek painters, described himself as a native of Heraclea, 
probably the town in south Italy. He was, according to one ac- 
count, a pupil of Demophilus of Himera in Sicily, the other state- 
ment being that he was a pupil of Neseus of Thasos. Afterward 
he appears to have resided in Ephesus. His recorded works are 
of the following subjects: Zeus surrounded by deities; Eros 
crowned with roses; Marsyas bound; Pan; Centaur family; infant 
Heracles strangling the serpents in presence of his parents, Alc- 
mene and Amphitryon; Alcmene, possibly identical with the previ- 
ous subject; Helen; Penelope; Menelaus; athlete; old woman; boy 
with grapes; grapes, not identical with the previous subject. There 
are also references to someone looking like *a Boreas or a Triton 
such as Zeuxis drew," and to monochromes and plastic works in 
clay by him. 
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In ancient records it is said that Zeuxis, following the initia- 
tive of Apollodorus, used shading, as opposed to the older method 
of outline, with flat washes of colour, such as had been practised 
by Polygnotus and others of the great fresco painters. The effect 
would appear strongly realistic, as compared with the older 
method, and to this was probably due the origin of such stories 
as the contest in which Zeuxis painted a bunch of grapes so like 
reality that birds flew toward it. He seems to have been a panel 
rather than a wall painter, preferring small compositions, often 
a single figure. (C. M. Rn.) 


ZÉZERE, the chief Portuguese tributary of the Tagus River 
(q.v.), rises in the Serra da Estréla at over 6,200 ft., thus draining 
the highest massif of the country, and is about 150 mi. long. It 
is an antecedent, following a tectonic trough, with deeply incised 
meanders in its middle course. From Belmonte for more than 
60 mi. it flanks the southern side of the serra and it is thought 
that at one stage in its evolution it continued southwestward 
to Nazaré where a submarine canyon exists seaward. Its present 
course turns south near Figueiré dos Vinhos to join the Tagus at 
Constância. In its upper course it plunges 5,000 ft. and its 
gorges are utilized by hydroelectric power stations; there is also 
one (of 172,000 kw. installed capacity) at Castelo do Bode, 5 mi. 
from the Tagus. (J. M. Ho.) 

ZHDANOVY, a town and port of the Donetsk oblast of the 
Ukrainian Soviet Socialist Republic, U.S.S.R., is 6 mi. inland from 
the northern coast of the Sea of Azov, on the estuary of the 
Kalmius and Kalchik rivers. Pop. (1959) 283,570. The town was 
founded as Mariupol in 1779 and was renamed Zhdanov in 1948 
for Andrei Aleksandrovich Zhdanov (1896-1948), the Soviet 
statesman who was born there. Connected by rail to the Donets 
Basin (Donbass) coalfield in 1882, it has developed as the chief 
port for the Donbass and one of the largest ports of the U.S.S.R. 
Among the Soviet ports on the Black and Azov seas, it is second 
only to Odessa and handles a quarter of the total freight turnover. 
A dredged channel links the port to the open sea. The principal 
imports are iron ore from Kerch in the Crimea, manganese from 
Chiatura in Georgia, cement, and timber. Exports include coal, 
steel, machinery, salt, and grain. On the basis of Kerch iron ore 
and Donbass coal a large-scale, fully integrated iron- and steel- 
works (the Azovstal works) was established at Zhdanov. Zhdanov 
has a coke-chemical plant and also ship repairing, fish canning, 
and flour milling. The coastal position favoured the development 
of Zhdanov as a resort. (R. A. F.) 

ZHIKATSE (Sutcatse), second largest town in Tibet, next 
in importance to Lhasa. The town, which is a trading centre near 
the confluence of the Nyang Chhu (Nienchu) and the Brahmaputra 
(Tsangpo) rivers, is the centre of a small farming area. It had an 
estimated population in 1953 of 20,000 (exclusive of priests). 
Zhikatse was the capital of the Tsang district, administered by a 
high political officer. North of the town was the self-contained 
religious-political centre, Trashi Lhiimpo, a large monastery with 
about 3,300 lamas. The head of the monastery was the Panchen 
Lama, sometimes called the Tashi Lama, who prior to Chinese 
military domination and the flight of the Dalai Lama into India, 
wielded equal spiritual authority with the Dalai, but not temporal 
power. (See Tet.) A wall surrounds Trashi Lhümpo and 
within the enclosure are many temples and dormitories. The 
former are decorated with gilded roofs and spires, and contain 
images that are adorned with jewels and precious metals. A 
highway joining Zhikatse with Gyangtse and Lhasa was completed 
in Noy. 1955. 

Eight miles northwest of Zhikatse is Nartang, an old cultural 
centre of Tibet. Its temple is one of three places where the 
Tibetan Buddhist scripture was printed. The Nartang edition of 
the Buddhist scripture, printed from wooden blocks, is generally 
considered more complete than the Lhasa Potala edition. 

(T.-L. S.) 

ZHITOMIR, an oblast of the Ukrainian Soviet Socialist Re- 
public, U.S.S.R., formed in 1937. Area 11,506 sq.mi.; pop. (1959) 
1,603,604. The oblast falls into two contrasted regions. (1) 
The northern half lies in the lowland of Polesie, broken only by 
the isolated Ovruch ridge; the lowland is swampy and forested, 
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with oak, hornbeam, and other deciduous trees. Considerable 
reclamation has taken place in the swamps since the late 19th cen. 
tury. (2) The southern half lies on the Volyno-Podolsk upland 
which there reaches 830 ft. and which falls to the lowland ina 
steep scarp face. Rivers are deeply incised into the upland, often 
exposing the granitic rocks of the Ukrainian shield and forming 
rapids. The upland is in the forest-steppe zone, but the natural 
vegetation has been largely removed by the plow. As a result, 
gully erosion has been serious and widespread. d 

More than a quarter of the population are urban dwellers, living 
in 8 towns and 39 urban districts. The largest, other than Zhitomir 
itself, are Berdichev (g.v.; [1959] 53,206) and Korosten. Most 
of the rural inhabitants are engaged in agriculture, especially on 
the upland. Grains, chiefly winter wheat and maize (corn), and 
sugar beet are the leading crops, and the oblast is one of the main 
sugar producers of the U.S.S.R. and the largest grower of hops, 
In the northern lowland, flax and livestock are more important, 
Industries are chiefly concerned with processing farm produce, 
but timber working is well developed in the north and the ceramic 
industry is also important. (R. A. F.) 

ZHITOMIR, a town and administrative centre of Zhitomir 
oblast in the Ukrainian Soviet Socialist Republic, U.S.S.R., is on 
the Teterev River, 103 mi. W of Kiev. Pop. (1959) 105,583, It 
is a road and rail junction, railway lines going north to Korosten, 
south to Vinnitsa, east to Kiev, and west to Novograd-Volynski; 
a main highway goes east to Kiev. The chief industries are con- 
cerned with agricultural and forest products and include meat 
and poultry processing, canning, hop drying, shoemaking, and the 
manufacture of furniture and musical instruments. There are 
granite and labradorite quarries near the town. Fuel is provided 
by the natural gas pipeline from Dashava in the western Ukraine. 
There are agricultural and teacher-training institutes. Zhitomir 
is said to date from 884, although there is no record of the town 
earlier than 1240 when it belonged to the Kiev principality. It 
passed to Lithuania (1320), to Poland (1569), and became Rus- 
sian in 1793. It was for long an important centre of trade and 
in pre-Revolutionary times was a seat of provincial government. 
During World War II it was occupied (1941-43) by German 
troops. (R. A. F.) 

ZHOB, the name of a district and of a river in the Quetta 
division of West Pakistan. 

Zhob district has an area of 10,475 sq.mi. (27,130 sq.km.) and 
a population (1961) of 87,686. Its headquarters are at Fort 
Sandeman (pop. [1961] 8,058). Most of the area is covered with 
hills but it is intersected in the south by the great valley of the 
Zhob River and in the north by the smaller valley of the Kunar 
and its tributaries, It is bordered on the east by the Suliman 
Range and on the north by the Toba Kakar Range, both about 
11,000 ft. (3,353 m.). The district is divided into three tehsils 
— Fort Sandeman, Hindubagh (known for its chromite mines), 
and Qila Saifullah. The population consists mainly of Pathans 
of the Kakar tribe; according to the Chinese traveler Hsüan 
Tsang, Afghan tribes were living there in the 7th century A.D. 

The Zhob River, rising east of Pishin, flows first eastward to 
Gwal, then northeastward till it meets the Gumal River at Khaju? 
Kach in South Waziristan. Its total length is about 219 mi. (352 
km.). The permanent, perennial stream first appears about 45 mi. 
(72 km.) from its source, but owing to the height of the steep 
bank the water cannot be used for irrigation until the Zhob reaches 
Samakhawal. Below this it is raised by artificial dams at sever: 
places. The Zhob Valley is important as the shortest route be- 
tween Quetta and the northwest frontier districts—a route noW 
followed as far as Fort Sandeman by a branch of the West Paki- 
stan railway. (K. S. Ap.) 

ZHUKOV, GEORGI KONSTAN TINOVICH ( 1896- 

), Soviet army officer and public official, was born near Me 
cow in 1896. Conscripted into the tsarist army in World H 
I, Zhukov joined the Red Army upon its formation in 1918 an 
served as a cavalry commander during the Russian civil war. 

Zhukov specialized in armoured operations at Frunze military 
academy after the civil war and also studied military science M 
Germany. He won recognition as an expert in the employment ? 
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grmour during the Soviet-Japanese clashes on the Mongolian- 
Manchurian border during the late 1930s. 

Appointed chief of the Red Army general staff shortly before 
World War II, Zhukov was soon relieved of that duty and put in 
charge of the defense of Moscow. He became the ranking mem- 
ber of Stalin’s personal supreme headquarters and figured promi- 
nently in the planning or command phase of nearly every major 
engagement of the war. Zhukov personally commanded the final 
assault on Berlin and remained in Germany as commander of 
Soviet occupation forces and Soviet representative on the quadri- 
partite allied control commission for Germany. 

Shortly after his triumphal return to Moscow in 1946, Marshal 
Zhukov was banished by Stalin to a series of regional commands. 
He returned to prominence as'a first deputy defense minister fol- 
lowing Stalin's death in 1953, and became defense minister in 
February 1955. With his election in July 1957 as a full member of 
the Presidium of the Communist Party Central Committee (he had 
been an alternate member from February 1956), Zhukov attained 
the highest level of personal authority ever permitted an active 
Soviet career officer. His political success was short-lived, how- 
ever; his dismissal as defense minister was announced on Oct. 26, 
1957, and he lost his Presidium post seven days later. 

(H. E. Ku.) 

ZHUKOVSKI, VASILI ANDREEVICH (1783-1852), 
Russian poet and translator, was one of Pushkin’s most important 
precursors in forming Russian verse style and language. The 
illegitimate son of a landowner and of a Turkish slave girl, he 
was born on Feb. 9 (new style; Jan. 29, old style), 1783, in the 
Tula province. Educated in Moscow, he served in the Napoleonic 
War of 1812, andin 1815 became a member of the tsar’s entourage, 
being appointed tutor to the heir to the throne in 1826. In 1841 
he retired to live in Germany, where he died at Baden-Baden on 
April 19 (N.S.; 7, O.S.), 1852. 

Like Pushkin (g.v.), Zhukovski was interested especially in per- 
sonal experience, romantic landscape, and folk ballads. His first 
publication was a translation of Gray’s Elegy (1802); indeed, the 
bulk of his work consists of free translations. He introduced to 
Russia such German and English contemporaries as Bürger, 
Schiller, Goethe, Scott, Byron, and Southey, as well as such classics 
as Homer's Odyssey (1849). 

See collected works ed. by V. P. Petushkova et al., with introduction 
by I. M. Selenko, 4 vol, (1959-60). (R. F. Hr) 

ZIEGFELD, FLORENZ (1869-1932), U.S. theatrical pro- 
ducer, who brought the revue (g.v.) to spectacular heights under 
the slogan “Glorifying the American Girl,” was born in Chicago, 
Ill, on March 21, 1869. He first became active in the entertain- 
ment field during the World’s Columbian Exposition (Chicago, 
1893) and later managed Sandow the strongman. In 1896 he 
turned to theatrical management. One of his first promotional 
campaigns was on behalf of a French beauty, Anna Held. His 
press releases about Miss Held’s milk baths catapulted her to 
fame and set a pattern of star-making through publicity. In 1907 
he produced in New York City his first revue, The Follies of 1907. 
Its combination of seminudity, pageantry, and comedy was re- 
Peated successfully for 23 more years, until the Depression ended 
these annual spectacles. Among the stars developed by Ziegfeld 
were Marilyn Miller, Will Rogers, Leon Errol, Bert Williams, and 
Eddie Cantor. In addition to the Follies, Ziegfeld also produced 
Sally (1920), Show Boat (1927), Rio Rita (1927), and Bitter 
Sweet (1929). Ziegfeld married Anna Held in 1897, and after 
their divorce in 1913 married the actress Billie Burke. He died 
in Hollywood, Calif., on July 22, 1932. 

For the Ziegfield Theatre and its design see THEATRES (StRuc- 
TURES), (S. W. H.) 

ZIEGLER, KARL (1808- _), German organic chemist, 
Shared the 1963 Nobel Prize for Chemistry with Giulio Natta 
(q.9.) for work in macromolecular chemistry. Ziegler was born 
at Helsa, near Kassel, on Nov. 26, 1898. He obtained his doc- 
torate at Marburg University (1923) and subsequently taught 
at the Universities of Frankfurt am Main, Heidelberg, and Halle. 
His university research brought the discovery (1933) of a method 
of Producing compounds containing large rings of carbon atoms, 
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using conditions of high dilution—a method applicable to the syn- 
thesis of musk perfume. He developed (1942) the use of n- 
bromosuccinimide for brominating olefins. 

In 1943 Ziegler became director of the Kaiser Wilhelm (later 
renamed the Max Planck) Institute for Coal Research, at Miil- 
heim. There, after World War II, he concentrated on organic 
compounds of aluminum. He demonstrated that ethylene could 
be added stepwise to the aluminum-carbon bond of aluminum tri- 
alkyls, permitting the synthesis of higher aluminum trialkyls from 
which alcohols for detergents could be obtained. He discovered 
a smooth synthesis of aluminum trialkyls from aluminum metal, 
hydrogen, and olefins. He also found that nickel would catalyze 
the exchange of groups attached to aluminum by ethylene, thereby 
liberating higher olefins; and that, by electrochemical techniques, 
many other metal alkyls could be prepared from aluminum tri- 
alkyls, the most important being lead tetraethyl, a gasoline anti- 
knock additive. 

Ziegler's most important discovery was made in 1953. He and 
a student, E. Holzkamp, set out to repeat a preparation of higher 
aluminum alkyls by heating ethylene and aluminum triethyl; un- 
expectedly they obtained a complete conversion of the ethylene 
monomer (CH, = CH;) to the dimer, butene-1 (CHCH CH = 
CH3). The explanation was found in the presence of a trace of 
colloidal nickel derived from the catalyst used previously in the 
autoclave for hydrogenation experiments. This led to the dis- 
covery that substances made by mixing organometallic compounds 
with compounds of certain heavy metals permitted the fast poly- 
merization of ethylene at atmospheric pressure to a linear polymer 
of high molecular weight having valuable plastic properties (other 
processes used high pressure and produced a partly branched poly- 
mer). The catalyst derived from aluminum alkyl and titanium 
tetrachloride proved especially useful and formed the basis of 
nearly all later developments in manmade plastics, fibres, rubbers, 
and films derived from such olefins as ethylene and butadiene. 
See, for example, RUBBER: Development of Synthetic Rubber. 

(H. W. B. R.; X) 

ZIELONA GORA (German GRÜNBERG), a town in western 
Poland, capital of the wojewodztwo (province) of the same name, 
is situated on lowland among morainic elevations, about 6 mi. 
(10 km.) W of the Oder and 89 mi. (144 km.) NW of Wroclaw 
(Breslau) on the Wroclaw-Szczecin (Stettin) railway. Pop. 
(1960) 54,291. Among the few surviving buildings of historic 
architectural interest are the 15th-century Gothic church of St. 
Hedvig and the 17th-century town hall. Local viticulture and 
weaving are traditionally important. Metal and chemical indus- 
tries are developing. The town dates from the 13th century. At 
first part of the principality of Zagan-Glogow, it was in 1329 
rendered as tribute to Bohemia and in the 16th century passed 
to the Habsburgs. It was seized by Prussia in 1742 and returned 
to Poland in 1945. 

ZIELONA Gora wojewodztwo was created in 1950 from formerly 
German territory added to Poznan province in 1945 and is bounded 
west by the German Democratic Republic. Area 5,604 sq.mi. 
Pop. (1960) 782,332. The province has a varied postglacial land- 
scape, the sandy soils being well wooded. There are rich deposits 
of brown coal. Industrialization is low but textiles, machinery and 
food are produced. The larger towns are Gorzow Wielkopolski 
(g.v.), Nowa Sol, Zary, Zagan, Gubin, and Swiebodzin. 

(T. K. W.) 

ZIFTA, a town of Lower Egypt in the muhafaza (governorate) 
of Al Gharbiyah, about 49 mi. (79 km.) N of Cairo by rail. Pop. 
(1957) 28,387. The town lies on the west bank of the Damietta 
branch of the Nile almost in the centre of the delta and is an im- 
portant road and rail junction. The Ziíta Barrage, spanning the 
Nile 2 mi. (3.2 km.) below the town, was built in 1903 and has 
50 sluices, each 15 ft. (4.6 m.) wide, and a 36-ft. (11 m.) naviga- 
tion lock. There is an auxiliary weir below it to stagger the change 
in level between the water above and below the barrage and ease 
the pressure of water on the upstream side. This barrage itself 
serves as an auxiliary to the Mohammed Ali Barrage 54 mi. (87 
km.) upstream and raises the water level 10 ft. to supply two 
irrigation canals serving the north and northeastern part of the 
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delta. The rich agricultural surrounding land produces cotton, 
corn (maize), and wheat, and the town has a produce market, a 
cotton ginnery, and a secondary technical institute. (A. B. M.) 

ZIGGURAT, a pyramidal, stepped, temple tower most com- 
monly built in the major cities of Mesopotamia (Iraq) from about 
2200 until 500 &.c. Approximately 25 ziggurats are known, about 
equally divided among Sumer, Babylonia, and Assyria, the three 
ancient centres of power in Mesopotamia. Two known in Elam 
(Iran) are within the Tigris-Euphrates river basin. Ziggurats 
are built with a solid core of sun-dried bricks and faced with kiln- 
baked bricks; they are square or rectangular, averaging 170 ft. 
(52 m.) square or 125 X 170 ft. (38 X 52 m.). None is pre- 
served to its original height. Ascent in many ziggurats is by 
an exterior triple stairway; in one instance there is a spiral ramp. 
However, in almost half of those recorded, no means of ascent 
was discovered. 

The best-preserved ziggurat is at Ur (q.v.). The largest, at 
Choga Zambil in Elam, is 335 ft. (102 m.) square and 80 ft. (24 
m.) high, less than half its estimated original height. The best 
known is the seven-staged tower of Babel at Babylon (see BABEL, 
Tower or). The temple on its summit, according to Herodotus, 
contained a couch and golden table but not a statue of the god, 
since it was thought that the god himself came to this "divine 
house on the mountain." 

See also BABYLONIA AND Assyria: Archaeology, Architecture 
and Art: Historical Periods; BORSIPPA. 

See Seton Lloyd, Ruined Cities of 
Iraq (1944); Sir Charles Leonard 
Woolley, Ur of the Chaldees (1929, 
1965). (R. C. Ha.) 

ZILE, a town of northeastern 
Turkey, a district centre in Tokat 
il (province). Pop. (1965) 26,- 
152. It is in the western margin 
of a plain crossed by the Yesil 
Irmak River and is an important 
agricultural and commercial cen- 
tre on the Sivas-Samsun railway. 
Chief crops are cereals and sugar 
beets, the latter being processed 
at the sugar refinery in nearby 
Turhal. 

As ancient Zela, the place is fa- 
mous for the victory of Julius 
Caesar (47 B.C.) over Pharnaces 
II, son of Mithradates VI of 
Pontus, recorded in the con- 
queror’s words Veni, vidi, vici 
(“I came, I saw, I conquered”), 

v (N. Tv.; S. En.; E. Tu.) 

ZILINA, a town of the Cen- 

tral Slovak kraj (region), Czech., 
lies on the Váh River at its con- 
fluence with the  tributaries 
Kysuca and Rajcanka, about 125 
mi. (201 km.) NE of Bratislava. 
Pop. (1961) 34,258. The 19th- 
century "iron railway" between 
Košice and Silesia runs via Zilina, 
where the main line from Brati- 
slava joins it. Zilina is now im- 
portant as a rail junction and 
trunk roadintersection. The town 
has a 14th-century Romanesque 
Gothic church and a museum, 
Textile, timber, and food-process- 
ing industries are traditional, and 
there is manufacture of cellulose 
and plastic goods, In 1960 the 
country's only college of trans- 
port engineering was transferred 
from Prague to Zilina. 


BY COURTESY OF (TOP AND BOTTOM RIGHT) THE TRUSTEES OF THE BRITISH MUSEUM; PHOTOGRAPH (LEFT) PATELLANI— 
(ABOVE) STAIRCASE LEADING TO THE ACROPOLIS AT ZIMBABWE 
RIGHT) CAST OF A ZODIAC BOWL IN WOOD AND (BOTTOM RIGHT) FEMALE 
FERTILITY FIGURE IN SOAPSTONE (ABOUT 16 IN.), BOTH FOUND AT ZIMBABWE 
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The Váh Valley below Zilina is fertile and hydroelectric Power 
has been developed on the river. About 10 mi. (16 km.) below 
Zilina are the limestone crags of Sulovske Skaly, weathered into 
grotesque shapes. Limestone scarps provided sites for spectacular 
fortress building: Strečno, Stary Hrad, Lietava, and Süloy castles, 

2 (H. G. S.) 

ZIMBABWE, an anglicized form of the Shona (q:v.) word 
dzimbahwe (literally "stone houses," modern meaning "chiefs 
graves") usually used for a group of stone ruins about 17 mi, SE 
of Fort Victoria, Rhodesia. More than 100 similar ruins are 
known from the granite areas of Rhodesia and adjoining parts of 
Bechuanaland (Botswana) and the Republic of South Africa, 
Every Shona chieftainship has its dsimbahwe, a venerated place 
where tribal representatives gather for intercession with ancestral 
spirits. The Fort V. a ruins are typical. The floor of a val- 
ley is covered with a maze of stone walls about 8 ft. (2.4 m,) high, 
At the highest point stands a so-called temple, roughly elliptical 
and surrounded by a stone wall (maximum height 32 ft, [10 m] 
and 17 ft. [5 m.] thick in places); it was built dry without founda- 
tions although the ground was leveled before building. Within 
the temple is a conical tower, a truncated cone of dry stonework, 
apparently solid, about 18 ft. (5,5 m.) in diameter at the base and 
31 ft. (9.4 m.) high. Secondly, there are the "acropolis" ruins on 
the top of a granite hill about 230 ft, (70 m.) high and about 4 
mi. N of the temple. The form of building is determined by the 
shape of the hill; in effect it is a series of enclosures set end to 
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end along the axis of the hill. The penultimate enclosure east- 
ward is at the foot of boulders 60-70 ft. (18-21 m.) high, forming 
a small but impressive natural theatre. This place, according to 
the son of a chief who lived there in 1890, is the only one properly 
called Zimbabwe and it was there that a group of famous soap- 
stone figures of birds (now in museums at Cape Town, Bulawayo, 
Salisbury, and Berlin) stood. They may have been memorials of 
dead chiefs. 

There is little doubt that Zimbabwe was the most important 
dzimbahwe in the country before the invasion of warlike bands 
from Zululand in the early 19th century destroyed the Shona con- 
federation. In consequence, Zimbabwe was not spoken of among 
the Shona and it is almost impossible to obtain any traditional in- 
formation about the place. Although Portuguese writers of the 
16th and 17th centuries mentioned various places called Zimbaoe, 
itis very doubtful if any of these refer to Zimbabwe. Zimbabwe 
is thus something of an archaeological problem, complicated by 
disturbances made by treasure seekers in the 1890s. 

Although such ruins were described by C. Mauch in 1874 and 
investigated by T, Bent in 1891, the first really systematic inves- 
tigation was made by D. Randall-MacIver in 1905. In 1929 G. 
Caton-Thompson made detailed excavations and from 1947 on- 
ward careful archaeological work was done on Rhodesian ruins, 
including excavations at Zimbabwe itself in 1958 and extending 
into the 1960s. The excavators have shown that the stone walls 
at Zimbabwe were often adjuncts to huts built of local clays, so 
that much of the area was given over to dwellings. In the western 
enclosure on the “acropolis” the 1958 excavations disclosed layers 
of huts built one above the ruins of another and overlying still 
earlier occupation floors. The eastern enclosure of the “acropolis” 
seems to have had a religious function. 

Among relics excavated are objects made of talc schist—an easily 
carved local stone—in the form of bowls, eaglelike birds on tall 
pillars, and stylized human figurines. Of great chronological im- 
portance are a few shards of imported wares—Ming Celadon and 
Nankin porcelain, Persian faience, and Arab glass. Many varieties 
of imported glass beads were also found. The vast majority of 
relics were, however, locally made: pottery, copper-wire orna- 
ments, iron tools and weapons, as well as gold objects. 

Radiocarbon dates (see RADIOCARBON DATING) show that Zim- 
babwe Hill was first occupied in the 3rd century A.D. by some of 
the earliest Iron Age people in Rhodesia. Thereafter the site 
seems to have been abandoned, not to be reoccupied until about 
the 9th (or 10th) century. Stone walls were first built on the 
hill during the 11th century, from which time there was continuous 
Occupation until destruction occurred (probably during the 1830s 
or 1840s). Informed anthropological opinion is that these ruins 
are the product of a local African culture subject to little external 
influence. See also ArRICA: Archaeology. 

BisurocmAPHY.—R. N. Hall, Great Zimbabwe (1905); D. Randall- 
Maclver, Mediaeval Rhodesia (1906) ; G. Caton-Thompson, The Zim- 
babwe Culture (1931) ; R. Summers, K. R. Robinson, and A. Whitty, 
Zimbabwe Excavations 1958,” Occ. Pap. Natn. Mus. Sth. Rhod., vol. 3, 
No. 23A (1959) ; R. Summers, Zimbabwe: a Rhodesian M ystery (1964). 

(R. F. H. S) 

ZIMMERMANN, ARTHUR (1864-1940), German foreign 
Secretary during part of World War I, was the author of a sensa- 
tional proposal to Mexico to enter into an alliance against the 
United States. He was born Oct. 5, 1864, at Marggrabowa in East 
Prussia. After a career in the consular service he won transfer to 
the diplomatic branch in 1901 and was promoted to undersecretary 
1n 1911. Because of the retiring nature of Gottlieb von Jagow, 
Who became foreign secretary in 1913, Zimmermann conducted a 
large share of the relations with foreign envoys. As acting secre- 
tary in Jagow’s absence he participated, with the emperor William 
Il and with the chancellor Theobald von Bethmann Hollweg, in 
Germany’s decision of July 5, 1914, to support Austria-Hungary if 
that power's contemplated action against Serbia, after the assassi- 
nation of the archduke Francis Ferdinand at Sarajevo, should lead 
to war between Austria-Hungary and Russia. Zimmermann 
drafted the telegram to Vienna embodying this decision, which 
Precipitated the crisis that culminated in the outbreak of war. 

When, in 1916, the German High Command insisted on the re- 
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sumption of unrestricted submarine warfare as the only remaining 
weapon to defeat the Allies, even at the risk of provoking the 
United States into belligerency, Jagow resigned and on Nov. 25 
Zimmermann, who was regarded as “pro U-boat,” was appointed 
to succeed him. In an effort to nullify, or at least to reduce, U.S. 
intervention in Europe by engaging U.S. arms and energies else- 
where, Zimmermann planned to embroil the U.S. in war with 
Mexico and Japan. In pursuit of this goal, on Jan. 16, 1917, he 
sent a secret telegram in code (through the German ambassador 
in Washington, D.C.) to the German minister in Mexico, authoriz- 
ing him to propose an offensive and defensive alliance to Pres. 
Venustiano Carranza. The offer included “an understanding on 
our part that Mexico is to reconquer her lost territory in Texas, 
New Mexico and Arizona.” Carranza was also asked to “invite 
the immediate adherence of Japan." Intercepted and decoded by 
British Admiralty Intelligence, the telegram was made available to 
Pres. Woodrow Wilson, who caused it to be published on March 1, 
1917. In convincing Americans of German hostility to themselves 
it became one of the principal factors leading to the U.S. declara- 
tion of war against Germany five weeks later. 

Zimmermann lost office just after Bethmann Hollweg in the 
summer of 1917 and never held it again. He died in Berlin on June 
6, 1940. 

See Barbara W. Tuchman, The Zimmermann Telegram (1958). 

(B. W. T.) 

ZINC is an important metal of commerce and, together with 
copper and lead, forms the group known as base metals. It is a 
metallic element (symbol Zn, atomic number 30, atomic weight 
65.37). Zinc was known in Roman times in combination with 
copper forming the alloy brass, but the individual metal was not 
isolated until much later. The earliest authenticated use of the 
word “zinc” to describe the metal is by Paracelsus (c. 1490-1541), 
who described it as a bastard form of copper. In De re metallica 
Georgius Agricola (1494-1555) apparently refers to zinc metal un- 
der the name “contrefey” but in other works he uses “zincum” 
to refer to an ore found in Silesia. The term “spelter,” previously 
employed for commercial grades of zinc, came into use in 1661; it 
was derived from the Dutch word spiauter, which meant both 
zinc and pewter. 


OCCURRENCE AND PRODUCTION 


Zinc in the metallic state is not known to occur in nature, but 
zinc minerals are found in quantities economically feasible for 
mining in many parts of the earth’s surface. Among the elements 
composing the earth’s crust, zinc is estimated to rank 24th in order 
of abundance. The chief ore of zinc is zinc blende or sphalerite, 
ZnS, and this ore is the source of at least 90% of the metallic zinc 
produced today. Most commercial deposits of zinc ore occur in 
limestones and dolomites and are considered to have been formed 
as cavity fillings or replacements deposited by hydrothermal solu- 
tions of igneous origin. Sphalerite is almost always accompanied 
by galena, the sulfide of lead. It may also be found in association 
with copper or other base metal sulfides. Oxidation products of 
sphalerite, smithsonite or calamine, ZnCOQ3, and hemimorphite, 
Zn,(SigO;)(OH)2"H2O, occur in many deposits; and in certain 
areas, such as North Africa, are worked commercially. Zincite, 
ZnO, willemite, Zn5SiO,, and franklinite, (Fe,Zn,Mn) (Fe,Mn)50,, 
are found, especially at Ogdensburg, N.J., where they form a 
unique and formerly important commercial deposit. With the 
development of greatly increased production in Quebec and New 
Brunswick in 1964, Canada became the main producer of zinc ore, 
followed by the United States. The U.S.S.R., Australia, Peru, 
Mexico, and Japan are next in order of importance. Other signifi- 
cant sources of supply occur in Poland, West Germany, the Demo- 
cratic Republic of the Congo, Italy, Spain, Yugoslavia, and Swe- 
den. Up to the 1950s small quantities of blende were mined in 
the United Kingdom, but afterward commercial production prac- 
tically ceased. 

The established methods of metallic zinc production have rela- 
tively heavy treatment costs. In consequence, zinc metal pro- 
ducers demand high-grade concentrates. After mining, therefore, 
sphalerite deposits are crushed and concentrated in flotation cir- 
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cuits often of considerable complexity, and every effort is made to 
separate lead, copper, and any other values as separate concen- 
trates. The zinc concentrate finally produced must contain at least 
50% zinc, or else it is heavily penalized. 

The metallurgy of zinc and hence its history is dominated by the 
fact that its oxide is not reduced by carbon below the boiling 
point of the metal. In consequence the metal could not be made 
in either blast or reverberatory furnaces, the conventional equip- 
ment used to produce most other major metals. Until these dif- 
ficulties were overcome at the beginning of the 18th century, zinc 
metal as such was unknown in commercial quantities, 

Brass (q.v.), an alloy of zinc and copper, was developed by the 
Romans. Biblical allusions to brass in the Old Testament refer 
to bronze, the alloy of copper and tin. The method the Romans 
used to produce brass was to heat a mixture of zinc and copper 
oxides or zinc oxide and metallic copper, with carbon in a closed 
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crucible. The zinc vapour produced during the reduction dis- 
solved immediately in the metallic copper present and did not 
exist separately for any appreciable length of time. This method 
was used for producing brass in Europe until the beginning of the 
18th century. 

Credit, as the first European to produce metallic zinc as a 
separate entity in commercial quantities, must go to’ William 
Champion, who in 1738 obtained patent protection for a furnace 
fitted with an external condenser. He built a small plant at 
Warmley, near Bristol, Eng., which eventually contained 31 of 
these furnaces and, in 1760, produced over 200 tons per year of 
metallic zinc. Where Champion obtained his initial knowledge is 
not known. There is evidence that in both China and India the 
need for an external condenser was recognized, and metallic zinc 
was produced in quantity prior to the 17th century. The *Malabar 
tin" described by Libavius in 1597 was apparently zinc, Detailed 
knowledge of the furnaces used is not available, It is also not 
known whether Champion obtained his knowledge directly or in- 
directly from the t. To Champion, however, must be given 
the credit for the first published details of a commercial furnace 
capable of producing metallic zinc. His furnace consisted of a 
relatively large crucible fitted with a vertical pipe projecting into 
the crucible to about two-thirds of its height and leading down- 
ward to a separate crucible below. Roasted zinc carbonate ore 
mixed with carbon was placed around the pipe in the upper crud- 
ble and heated. When the temperature was sufficiently high for 
the reduction of zinc oxide by carbon to take place, zinc vapour 
was formed and passed down the central tube to condense as liquid 
zinc in the cooler crucible below. This method, termed distilla- 
tion per descensum, was known as the English method. It was 
used in Great Britain until the middle of the 19th century, when it 
was displaced by the horizontal retort process developed in Silesia 
and modified in Belgium, which used less fuel and made less 
exacting demands on the operating labour. In this process, pipes 
made of refractory clays, usually oval in section and sealed at 
one end, are used instead of crucibles. These pipes or retorts are 
built in horizontal rows in a furnace. In the mouths of the re- 
torts, which protrude through the furnace wall, clay condensers 
are fitted, which are sufficiently cool to condense the zinc in the 
vapour leaving the retorts. At the end of each distillation period, 
usually of 24 hours’ duration, the condensers are removed from 
the mouths of the retorts. The spent charge is pulled out of the 
retorts, A fresh charge is introduced, the condensers are replaced, 
and the distillation cycle is repeated 

Until about 1880, smithsonite (calamine) was the source of 
practically all the zinc produced, but then zinc blende (sphalerite) 
began to be used, the sulfide being roasted to oxide before being 
charged to the retorts. Although zinc sulfide is the most plentiful 
zinc mineral, in most deposits it is so intimately mixed with other 
sulfides, particularly galena, that the classical methods of me- 
chanical separation failed to separate the zinc blende. _ This 
problem was finally solved by the technique of froth flotation, a 
process that requires the ore to be first crushed to very A 
particles. The process depends upon the fact that the mineras 
tend to resist wetting by water. The gangue, or earthy cod 
ents, are wetted much more readily. Consequently, when Qu. 
ore is strongly agitated in a suspension of small air buble 
water, the mineral portion tends to cling to the bubbles and to T! 
to the surface as a froth. The earthy constituents are wetted 4 
sink to the bottom. Thus a most valuable concentration of it 
mineral constituents can be made. Most commercial zinc co 
centrates are now produced by this flotation process (see 
METALLURGY; ORE DRESSING). 

Ordinary hearth roasting of these flot ies when 
duces a very fine calcine, which gives rise to difficulties is 
treated in horizontal retorts, It was therefore found neces 
to agglomerate the roasted product by a sintering process. 
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retorts. Considerable improvements have been made in the fur- 
nace construction and methods of firing, mechanical charging and 
discharging of retorts have been introduced at some plants, and 
a larger common condenser fitted. The process still essentially 
involves a large amount of arduous labour and suffers from being 
intermittent in operation. 

The construction and operation of large continuously operated 
retorts offers considerable difficulties, but these were successfully 
overcome in New Jersey, U.S., where, by 1929, vertical retorts had 
been developed constructed of silicon-carbide bricks; the charge 
consisted of briquets made of a mixture of zinc oxide and bi- 
tuminous coal. 

Another continuous method was perfected in 1931, and a plant 
was built, based on electrothermic reduction using a novel con- 
denser in which the retort vapours were sucked through molten 
zinc. A powerful competitor to thermal reduction methods, which 
is now firmly established, is the electrolytic process by which 
zinc is deposited from highly purified zinc sulfate solutions. This 
process has been widely adopted where power is cheap and plenti- 
ful, conditions that are essential since the power requirement of 
the process is considerable. To produce one ton of zinc electro- 
lytically requires a power consumption of approximately 4,500 
kw-hr. A later advance made in Avonmouth, Eng., has solved 
the problem of condensing zinc from low tenor (low metallic con- 
tent) gases. This enables blast furnaces to be employed for zinc 
production for the first time. These furnaces differ from conven- 
tional blast furnaces in that the zinc metal is not tapped in the 
liquid state from the bottom of the furnace, but is obtained by 
condensation from the gases leaving the top of the furnace. A 
further development of the process permitting the simultaneous 
smelting of lead and zinc from low-grade mixed ores and concen- 
trates went into production at Swansea, Wales, in 1960. Although 
not adopted in the United States because of the availability of 
high-grade ores and inexpensive electrical power and natural gas, 
the application of this process is growing, and in the 1960s ten 
furnaces were in operation or construction in various parts of 
the world, each capable of producing over 50,000 tons per year. 

As with zinc mining, the production of zinc metal is carried 
out in many parts of the world, In the second half of the 20th 
century the total annual world production of primary zinc metal 
was estimated to be 3,800,000 metric tons. The major producing 
countries were: United States, U.S.S.R., Japan, Canada, Belgium, 
France, Poland, Australia, and Germany. The production was 
made by the various processes in the following proportion: electro- 
lytic 47%, horizontal retort 30%, vertical retort 11%, electro- 
thermic 7%, blast furnace 5%. 
As a result of these varied meth- 
ods of production, zinc is com- 
mercially available in the grades 
listed in Table I. 

The application of zinc metal 
has widened considerably, due to 
the production of high-purity, 
also known as special high-grade, 
zinc, This is one of the purest 
metals produced on a commercial 
scale and contains over 99.99% 
zinc. High-purity zinc was first 
produced electrolytically, and is 
how made by a number of com- 
Panies using the electrolytic 
Process and taking precautions to 
Purify the zinc sulfate solution 
used and to avoid the entrain- 
ment of lead by using anodes of a 
lead-silver alloy giving reduced 
Corrodibility. In 1929 a redis- 
tillation method was developed. 
The furnace consisted essentially 
of two columns built of silicon- 
carbide trays placed vertically 
one above the other. The lower 


969 


TABLE I.—Commercially Available Grades of Zinc 


Ge Minimum percent 


Process of zinc 
Horizontal retort . Prime western 98.0 
Vertical retort 2 Prime western 99.8 
Electrolytic (normal) . Electrolytic 99.95 
Electrolytic high grade High-purity 99.99 
“Refluxed” high grade High-purity 99.99 


part of the first column is heated. Impure zinc is fed continu- 
ously into the upper part of the column and is vaporized as it flows 
down through the heated trays below. The volatile elements zinc 
and cadmium are vapourized whereas the less volatile impurities 
such as iron, lead, and copper are run off from the bottom of the 
column. After further purification by refluxing in the upper, un- 
heated part of the column the vapour, consisting of the zinc now 
freed from the less volatile impurities but still containing any 
cadmium present, is passed into a condenser. The metal is fed 
from this into the upper part of a similarly constructed column. 
There, all the cadmium, since it has a lower boiling point than the 
zinc, is driven off; and zinc of 99.99% purity is tapped from the 
bottom of the column. Furnaces producing 60 tons per day of 
high-purity metal are in operation in the United States and Europe. 


METALLIC ZINC 


Properties.—Freshly cast zinc has a bright silver-blue surface, 
but on storage in air it becomes grayish owing to the formation 
of a film of oxide which, being impervious and tenacious, protects 
the metal from further oxidation. Zinc crystallizes in the hex- 
agonal system. High-purity zinc is ductile and can be rolled into 
sheets and thin foil. Metal of prime western grade is not ductile 
when cold, but at temperatures above 100° C it can be rolled into 
sheets which are flexible at ordinary temperatures. Some of zinc’s 
atomic and physical properties are shown in Table IT. 

Because of the relatively high electrode potential .of zinc, it 
is anodic to iron. Thus, if iron and zinc in contact are exposed 
in most corrosive media, the zinc tends to be attacked preferen- 
tially and sacrificially. This, coupled with the fact that under 
atmospheric conditions zinc corrodes far less rapidly than iron, 
forms the basis for one of the greatest uses of the metal, the 
protection of steelwork in galvanizing and other protective 
processes, Commercial zinc of high purity, 99.99+%, is attacked 
neither by dilute sulfuric or hydrochloric acids nor by boiling water. 
The other, less pure, grades are attacked by these acids to a de- 
gree which increases with increasing impurity content. Boiling 
water attacks slightly these less pure grades by evolving hydrogen 
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TABLE II.—Atomic and Physical Properties of Zinc 


= 
Atomic weight . . . . . . 68.37 
Avante number V. $ O5 keh s 30 
[soto] 
Mas jc. 205 abso sisi T1086 0 OLSS D MERTZ ONCE TO 
Abundance% s > .. 2 . . 509 2713 39 4 05 
Density at 20°C g/ml > | 7.133 
Melting point,°G 2. 1002 419,5° 
Souci eat" aij /°C, at 20° C mn 
ific heat, cal , at 20° . 
ku: heat of li : id A DUC OW 
pecific heat of liquid, cal/g /" : 
Latent heat of fusion,‘cal/e > 244 
Latent heat of vaporization, cal/g | 419.5 
Electrical resistance ohm-cm, at 20* C. 
Parallel to crystal axis $a 
et licular to crystal axis 
Lattice parametersab2S C... | | am26609À  ¢=4.9468 Å 
Linear expansion coefficient 0° to 100° C 
Parallel tocrystalaxis . . . . — 60x10* 
perpendicular to crystal axis MEET Epio 
tronic * " . . s s s 
lectronic structure Ld 2 ? ? Z 107 
lonization potentials, v. 1st electron . — 9,36 
2ndelectron | 17.89 
3rd electron | 40.0 
Electrode potential, oU. O) ZnmZnt--2e-E*0.620 v. 


and forming zinc hydroxide, Zn(OH). Cold dilute nitric acid 
dissolves zinc as nitrate with evolution of oxides of nitrogen. Zinc 
is also soluble in sodium hydroxide and potassium hydroxide solu- 
tion, but not in ammonium hydroxide. 

Applications.— The largest single world use for zinc is for the 
protection of steel against atmospheric corrosion; in the U.S. this 
use ranks second to use in die-casting alloys, In the hot-dip proc- 
ess advantage is taken of the readiness with which zinc will alloy 
with iron, In this process sheets of steel or other steel articles 
are cleaned and then immersed in a bath of molten zinc. The 
steel is covered with a layer of zinc which gives extended protec- 
tion against atmospheric corrosion. (See GALVANIZED IRON AND 
STEEL.) For the same purpose, zinc coatings can be applied by 
spraying or can be deposited electrolytically. With such coatings, 
the protective action of the zinc is primarily due to its coherent 
oxide layer which protects it against further oxidation. This same 
property is used when galvanized sheets are used for roofing and 
other building purposes. Zinc's ability to protect ferrous ma- 
terials against corrosion is reinforced by electrolytic action, dis- 
cussed above. This principle is also utilized when zinc plates act- 
ing as anodes are connected to ships’ hulls or underground tanks 

, or pipelines which then are protected cathodically. 

The next-largest world use for zinc is for die-casting alloy; in 
the U.S. this use ranks first. In the die-casting (g.v.) process 
molten metal is injected, under pressure, into a steel die. In this 
die, the metal solidifies almost instantaneously, and the die can be 
opened and the casting ejected with great rapidity, The whole 
sequence can be operated automatically; therefore the process 
lends itself to the rapid production of very complicated parts. 
Zinc forms the basis for one of the best alloys for die casting when 
alloyed with 4% aluminum and 0.05% magnesium. It is essential 
in the formulation of this alloy that only high-purity zinc 
(99.99-1- 75) is used, and care is taken to prevent contamination 
by low melting-point metals such as lead, cadmium, or tin; other- 
wise the castings are subject to intercrystalline corrosion. Such 
an alloy melts easily, is very fluid, and does not attack the steel 
dies into which it is injected. It reproduces with precision the 
shape of the most complicated dies. The cast parts have good 
mechanical properties and can be plated or lacquered with little 
difficulty, For these reasons the automobile industry uses large 
quantities of zinc die castings, for radiator grills, carburetors, 
fuel pump and shock absorber bodies, door handles, instrument 
panels, and many other applications. Zinc die castings. are also 
used extensively in electrical appliances, business and light ma- 
chine tools, building hardware, and toys. 

Alloyed with copper, zinc forms the important group of alloys 
known as the brasses. With variation in the proportion of cop- 
per to zinc, these alloys offer a wide choice in physical properties. 
With copper at 70% and zinc at 30% the structure consists of a 
single metallographic phase. This material is very ductile, easily 
fabricated, and capable of taking a highly polished finish. As the 
zinc content is increased a second phase becomes visible in the 
metallographic structure, and stronger, more rigid alloys can be 
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produced. Although, in a number of fields, brass is being dis. 
placed to some extent by aluminum alloys. it still continues to 
rank as one of the most important commercial alloys, (See 
Brass.) 

Zinc can be readily rolled into sheet and in this form is used 
in building construction, giving long service at reasonable cost, 
A later development is the introduction of an alloy containing 
a small quantity of copper and titanium which impart improved 
stiffness and creep resistance. An important use of rolled zinc 
is in the production of dry battery cans. These cans form the 
container and one electrode of the Leclanché type of cell, which 
is the unit upon which most portable dry batteries are based, 

Zinc dust is made either by rapidly chilling zinc vapour or by 
atomizing molten zinc and is used as a reducing agent in chemical 
reactions, Apart from its direct application in the manufacture of 
dyestuffs.and other chemicals, it is used in the manufacture of 
sodium hydrosulfite, which is then used as a reducing agent, Other 
uses for zinc dust are in the precipitation of gold from cyanide 
solutions and, in sprayed form, in protective coating and in paints, 


CHEMISTRY 


Compounds and Uses.—In addition to its metallic state, zinc 
exists in the 4-2 oxidation state in which it forms compounds 
with the common anions. It is chemically related to cadmium 
and mercury, the resemblance to cadmium being especially well 
marked; all three are in group II b of the Periodic Table. Zinc 
is capable of isomorphously replacing many of the bivalent metals 
(e.g., magnesium, manganese, iron, nickel, cobalt, and cadmium) in 
certain salts. The ion Zn?* is colourless and has an ionic radius 
of 0.74 À. It exists in a hydrated form in neutral and acidic 
aqueous solutions; but the hydroxide is precipitated in alkaline 
solution. With excess base the hydroxide redissolves to form 
zincate ion ZnO;?-. The zinc ion forms many complex ions in 
aqueous solutions such as Zn(NH3),?* and Zn(CN)4?- as well 
as others. 

Zinc oxide is a white pigment of considerable industrial impor- 
tance. It is made by two processes, which produces oxides dif- 
fering somewhat in physical properties. In the direct process à 
controlled draft of air is passed through a heated bed of mixed 
roasted ore and coal. This mixture is sometimes in briquet form. 
Zinc vapour evolves in the bed and is oxidized above the charge 
by a second current of air. The oxide so formed is caught in 
filters formed by cotton or woolen bags. In the indirect process 
metallic zinc is boiled in heated retorts and the vapour issuing 
from the retorts is burned in a current of air. Oxide from the 
indirect process usually has better colour and texture although the 
covering power, when the oxide is used in paint, is not superior 
to that of the best direct oxide. Pigmentary zinc oxide is crystal- 
line and occurs generally in the form of particles of irregular shape. 

By controlling the conditions of production acicular crys à 
can be produced which give improved brushing characteristics 0. 
zinc oxide paint. H d 

Because of its relatively low cost, zinc oxide is widely Ue 
as a pigment for both indoor and outdoor application. Tt Hr : 
pigmentary strength somewhat superior to white lead, and ij 
the added advantage of being nonpoisonous and is not disc 
by hydrogen sulfide. It is also used in ceramics, Cosmetics, 
pharmaceuticals, and floor coverings. 

The rubber industry also consumes considera| 
zinc oxide, where it fills a number of uses, particul 
facture of motor car tires, where it provides high t 
ductivity and heat capacity, good adhesive characte! 
resistance to deterioration by sunlight. 

The average size of the particles can be contro 
the conditions under which the oxide is produced. N end 
terial has a particle size of 0.2u (1u = .001 mm.). With Eer 
terial this may be reduced to O.lu. Such material finds Men e 
tion in the rubber industry when fast curing is required. rticle 
other hand, a grade of large particle size ZnO (average pa 
size 0.44) is produced when a slow curing rate is desirable. mthe 

Zinc oxide has many interesting properties which arise ro! 
nature of its crystal lattice, which is built up of large 0XyEC? 
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and much smaller zinc atoms arranged in tetrahedra. In conse- 
quence the lattice has relatively large open spaces, in which many 
types of lattice defects can develop and atoms of various types 
be held interstitially. As a result zinc oxide can show marked 
properties as a semiconductor and phosphor and also exhibit elec- 
troluminescence, thermoluminescence, photoconductance, and 
photochemical properties. In the laboratory, it can be readily 
prepared by heating the nitrate or by heating the chloride in a 
current of steam. It is insoluble in water, but dissolves readily 
in all aqueous acids with formation of salts. It also dissolves 
in aqueous caustic alkalies including ammonia, thus forming zin- 
cates (e.g., Zn[OH]s). 

Zinc hydroxide, Zn(OH)s, is prepared as a gelatinous precipitate 
by adding a base to an aqueous solution of zinc chloride. When 
dried, it is a white powder insoluble in water but soluble in excess 
of alkali and in acids. 

Zinc peroxide is a compound of indefinite composition which 
contains hydroxide as well as peroxide. It is formed by the addi- 
tion of hydrogen peroxide to a suspension of zinc hydroxide. It 
is a valuable antiseptic, being odourless and nonirritant, and is 
much used in the treatment of skin complaints. 

Zinc chloride, ZnCl, is produced by heating metallic zinc in dry 
chlorine gas or by heating a mixture of zinc sulfate and sodium 
chloride, Zine chloride condenses as a white translucent mass and 
boils at about 700° C. Its vapour density at 900° C corresponds 
to the formula ZnCly. It is extremely hygroscopic and dissolves 
readily in water. A solution of zinc chloride is easily produced 
from the metal and hydrochloric acid; it cannot be evaporated to 
dryness without considerable decomposition of the hydrated salt 
into oxychloride and hydrochloric acid, but it may be crystallized 
as ZnClo'H,O. A concentrated solution of zinc chloride dissolves 
starch, cellulose, and a great many other organic substances; hence 
the application of the fused salt as a caustic in surgery and the 
impossibility of filtering a strong ZnCls solution through paper. 
Fused zinc chloride has the property of dissolving oxides of many 
metals, and is thus the basis of a number of fluxes used in metal- 
lurgy. For the same reason strong solutions of zinc chloride are 
used as a flux in soldering, The facility with which zinc chloride 
dissolves oxides to form oxychlorides is utilized in the manufac- 
ture of cements and in the preparation of fillings in dentistry. A 
solution. of the oxide in the chloride has the property of dissolv- 
ing silk, and hence is employed for removing this fibre from wool in 
the reprocessing of fabrics. Used alone or with phenol or chro- 
mium salts added, zinc chloride is used to preserve and fireproof 
timber. It is also used in battery making, vulcanizing fibre, gal- 
vanizing, oil refining, and in making fungicides. 

Zinc sulfide, ZnS, occurs in nature as blende (see SPHALERITE) 
and is artificially prepared as a white precipitate by adding am- 
monium or alkali sulfides or hydrogen sulfide to a solution of a zinc 
salt. It dissolves in mineral acids but is insoluble in acetic acid. 

Due to its high refractive index, zinc sulfide forms the pig- 
mentary basis of the white zinc sulfide pigments known as litho- 
pones, which contain up to 60% zinc sulfide and a balance of 
barium sulfate. These pigments have pigmentary strength su- 
perior to zinc oxides and white lead, are nontoxic, and do not dis- 
colour in the presence of hydrogen sulfide. The grade of lithopone 
most used contains 28%/30% zinc sulfide with a balance of barium 
sulfate. It is formed by precipitation at the same time of purified 
zinc sulfide and barium sulfate solutions followed by calcination 
of the precipitate at temperatures in excess of 600° C. This cal- 
cination causes a growth in particle size to about 0.5u and a cor- 
responding development in pigmentary strength. While lithopone, 
in all its forms, has been superseded in many applications, particu- 
larly by titanium dioxide, there are a number of fields such as that 
of water paints where it is still widely used. 

Luminescent zinc sulfide can be prepared by heating to high 
temperatures pure zinc sulfide with small controlled additions of 
other metals, such as copper or silver. 

Zinc sulfate, ZnSo,7H30, or white vitriol, is prepared by dis- 
Solving metallic zinc in dilute sulfuric acid, and then concen- 
trating and cooling the solution. On a commercial scale it is pre- 
pared by leaching roasted zinc ore or other zinc-containing 
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materials such as galvanizers’ skimmings with sulfuric acid. In- 
soluble material is removed by filtering. Iron is precipitated by 
oxidation in neutral solutions. Metals such as copper and cad- 
mium are removed by adding zinc dust. After filtering, the clean 
purified liquor is concentrated by evaporation and then allowed 
to crystallize. The hydrated salt crystallizes as colourless 
orthorhombic prisms which are usually small and needle-shaped. 
They are stable in air and very soluble in water, On heating, 
the heptahydrate loses water molecules in successive stages to 
form finally anhydrous zinc sulfate, which, on further heating 
above a red heat, is converted into zinc oxide. Zinc sulfate, like 
magnesium sulfate, unites with the sulfates of the potassium-group 
metals and of ammonium, to form crystalline double salts ZnSO, 
R,SO,6H;0, which are isomorphous with each other and the 
magnesium salts. 

The main application of zinc sulfate is in the manufacture of 
rayon where it is used to promote corrugation of the fibre, An- 
other use which is gaining in importance is in agriculture. It is 
added, when required, to fertilizers for the treatment of soils 
which are deficient in zinc. As a spray, it is used to control cer- 
tain plant diseases, particularly those in the citrus industry. It 
is used in wood preservation, flotation reagents, glue manufacture, 
rubber, and in the paint and varnish industries. 

Zinc carbonate, ZnCOs, occurs in nature as the mineral smith- 
sonite (calamine). The normal carbonate can be prepared by the 
action of excess carbon dioxide on freshly precipitated zinc hy- 
droxide, but the addition of sodium carbonate to a solution of zinc 
salts in general produces a white basic carbonate. The basic car- 
bonate is used as a pigment and in the manufacture of porcelain 
and pottery. 

Analysis.—Zinc is precipitated from a neutral solution of its 
salts by hydrogen sulfide as the sulfide ZnS, a white precipitate 
appreciably soluble in dilute mineral acids but insoluble in acetic 
acid. For precipitation from sulfuric acid or hydrochloric acid, 
concentration is very critical: in the case of sulfuric acid, a sig- 
nificant amount of zinc will remain in solution even with an acidity 
as low as 0.01N. The precipitate from sulfuric acid is more com- 
pact and more easily filtered than that from hydrochloric acid solu- 
tion. Ammonium sulfide precipitates the metal completely even 
in the presence of ammonium salts and free ammonia. The pre- 
cipitate when heated in air is converted to the oxide, which is yel- 
low when hot and white when cold; if it is moistened with cobalt 
nitrate solution and reheated, it exhibits a green colour after cool- 
ing. 

Zinc can be separated quantitatively by precipitating it from 
a formic acid solution containing ammonium formate and am- 
monium citrate, By this means zinc can be separated from such 
metals as iron, aluminum, and manganese. The precipitated zinc 
sulfate may then be dried and ignited to form zinc oxide for gravi- 
metric estimation; the ignition must be carried out slowly to 
avoid loss of zinc from reduction with carbon from the filter 
paper, but the final temperature must be about 950° C to ensure 
complete decomposition of any sulfate formed, without loss of 
zinc oxide, which is appreciably volatile above 1,000° C. Zinc may 
also be precipitated as zinc ammonium phosphate (NH,ZnPO,), 
which is then filtered on a Gooch crucible and dried to a constant 
weight at 105° C, or ignited and weighed as the pyrophosphate 
ZnsP50;. Small amounts of zinc may be precipitated as zinc mer- 
curic thiocyanate and weighed as such, Zinc may be determined 
volumetrically by titration in a dilute mineral acid solution with 
a standard potassium ferrocyanide solution, using either uranyl 
acetate as an external indicator or dimethylnaphthidine as an in- 
ternal indicator. Titration with ethylenediaminetetraacetic acid 
has been used with various indicators; the interference of many 
other elements may be eliminated with appropriate screening 
agents; e.g., that of aluminum, calcium, and magnesium by the 
addition of ammonium fluoride. 

Several physical methods are used extensively for the estimation 
of small quantities of zinc. Colorimetric methods, e.g., with 
dithizone, are widely used since expensive equipment is not essen- 
tial. Polarographic methods are widely used and atomic absorp- 
tion spectrometry is becoming of increasing value. The above 
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methods are also used in the estimation of impurities and alloying 
constituents in zinc and its alloys: spectrographic methods, par- 
ticularly those using direct-reading equipment, are of major im- 
portance in the routine analysis of these materials. X-ray fluores- 
cence spectrometry is proving valuable in the analysis of ores. 

These physical methods have largely replaced the standard 
chemical methods, since the former offer much greater speed and 
simplicity, little or no chemical processing being required in most 
cases. 

Pharmacology and Therapeutics.—Zinc is used in medicine 
in the form of various salts, most of which are antiseptic, astrin- 
gent, irritant, caustic, or toxic. Some of the less irritating salts 
are used as emetics, but, for the most part, internal use of the 
zinc salts should be avoided except upon a doctor’s advice, Zinc 
preparations are used locally in alcoholic or watery solutions, as 
washes for eyes, ears, wounds, or ulcers, For these purposes zinc 
sulfate is, as a rule, in dilute solutions of 1% or less. Ointments 
and dusting powders are made commonly with zinc oxide or 
stearate. Zinc chloride is made in hard pencils by mixing it with 
plaster of Paris. These are caustic and are used for the destruc- 
tion of various abnormal tissues and also for such purposes as 
destroying horn growth in calves. The irritant and caustic salts 
of zinc are very dangerous if taken internally. 

Zinc is used in medicine in combination with other therapeutic 
agents or in their preparation. An example is its use in insulin 
therapy for diabetics. 

See also references under "Zinc" in the Index. 

BrsnrocnAPHY,—For chemistry of zinc: J. W. Mellor, A Compre- 
hensive Treatise on Inorganic and Theoretical Chemistry, vol. 4 (1923) ; 
M. C. Sneed et al, Zinc, Cadmium and Mercury, vol. 4 in Comprehen- 
sive Inorganic Chemistry (1955). For metallurgy of zinc: Zinc and Its 
Alloys, Circular of the Bureau of Standards, No. 395 (1931); C. H. 
Mathewson (ed.), Zinc: the Science and Technology of the Metal, Its 
Alloys, and Compounds (1959) ; Metallurgy of Lead and Zinc, Ameri- 
can Institute of Mining and Metallurgical Engineers, vol. 121 (1937). 
For history of zinc: Zinc and Spelter, Zinc Development Association 
MERO egre production statistics see the Britannica Book of the Year. 

2. (S: W-K. M.) 

ZINCIRLI (ZzNjmr1, Senyjirtt) HUYUK, an archaeologi- 
cal site amid the foothills of the Anti-Taurus Mountain Range in 
the Gaziantep i of southern Turkey. The site contains the re- 
mains of the Early Iron Age city of Sam'al, one of the so-called 
“late Hittite” city-states which perpetuated their own brand of 
more or less Semitized southern Anatolian culture for centuries 
after the downfall of the Hittite Empire (c. 1190 B.c.). Numer- 
ous communities of such Hittito-Aramaean description are re- 
corded in Assyrian annals as hovering for centuries on the brink of 
a precarious independence, until they were finally brought under 
steady Assyrian domination by Sargon II (722—705 B.c.). 

Zincirli was excavated between 1888 and 1892 and in 1902 by 
the German Oriental Society under the direction of C. Humann, 
F. von Luschan, and R. Koldewey. An oval-shaped mound was 
found to be occupied by a walled citadel, with a monumental gate- 
way on the south side. The inside was divided by additional par- 
tition walls into different sections and contained several buildings 
of conspicuous size, notably the so-called upper and lower palaces 
showing the characteristic composite bit Milani architectural type. 
This set pattern, which the Assyrians appreciated and imitated, 
involved separate units of rooms centring around a portico, con- 
nected by cloisters and open courts. The immediate surroundings 
of the citadel, where the city itself was located, were enclosed 
by a perfectly circular fortification wall topped by 100 towers. 
At a late date, probably in the Assyrian period, a second similar 
wall had been constructed a few yards distant. Three large gates 
in these walls, notably the main one to the south, were decked with 
considerably Assyrianized late Hittite sculptures of great interest, 

as were the citadel gate and the palaces themselves, Hieroglyphic 
Hittite inscriptions were present, and the identity with ancient 

Sam'al was confirmed by a victory inscription of the Assyrian 
king Esarhaddon from 670 m.c. It was subject also to extensive 
periods of Aramaean domination. 

Little can be said of other stages in the history of the Zincirli 
site. Its importance as a settled community came to an end with 
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the downfall of Assyria in the late 7th century B.C.. See also Hn. 
TITES. ax, 
BisrrocRAPHY.—C. Humann et al., Ausgrabungen in € 
(1893-1943); J. Garstang, The Hittite Empire, pp. aeaa tsp 
S. Lloyd, Early Anatolia (1956). (J; PL) 
ZINCITE, a mineral consisting of zinc oxide, is usually found 
in platy or granular masses. Its blood-red colour and 
yellow streak are characteristic, as is also its common association 
with black franklinite and white calcite. Notable specimens occur 
at Franklin and Sterling Hill, near Ogdensburg, N.J. (see Zinc), 
Zincite, ZnO, crystallizes in the dihexagonal pyramidal class of the 
hexagonal system. Distinct crystals are rare; they are hemimor- 
phic and consist of a single basal plane and a hexagonal 
mid. There may be a perfect basal parting. The hardness is 4 to 
4.5 and the specific gravity 5.7. Manganese may partially replace 
zinc. (L: S. Ru; X) 
ZINDER, the second largest town in the Republic of the Niger 
and a cercle (administrative division). Pop. (1959) 14,891, At 
the junction of the country’s main north-south and east-west Toads, 
on the border of regions peopled by sedentary Hausa and nomadic 
Fulani and Tuareg, the town comprises two African quarters, 
Birni and Zengu, linked by the administrative quarter, Birni, 
the oldest, has kept part of its old walls, within which may be 
seen the 19th-century palace of the sultan: Zengu, originally a 
camp for Tuareg caravans, is the trade quarter, with a lively mar- 
ket where merchants from the neighbouring regions meet, particu- 
larly for peanut (groundnut) trading. DOS 
Zinder was the capital of a dynasty established in the 18th 
century, which freed itself from the sovereignty of Bornu (q.9.) 
in the middle of the 19th century. The town was occupied by 
French troops in 1899, and it was the capital of the French colony 
during 1922-26. Its growth dates from the period between the 
two world wars, when nomads settled there. Zinder is chiefly a 
commercial town, having no industries except for some leather 
handicrafts. It has an airport. T 
ZINGARELLI, NICOLA ANTONIO (1752-1837), one of 
the principal Italian composers of operas and religious music 
his time, was born at Naples on April 4, 1752. He studied at the 
conservatory at Loreto and earned his living in his youth às a 
violinist. His first opera, Montesuma, was successfully produced 
at the San Carlo Theatre in Naples in 1781. Alsinda, given’ at La 
Scala, Milan, in 1785, was the first of a series of his operas that 
were produced there until 1803. -— 
In 1789 Zingarelli was invited to Paris to compose Antigone 
to a libretto by J. F. Marmontel for the Opéra. The French Rev- 
olution drove him to Switzerland, and from there he returned to 
Milan, where in 1792 he was appointed music director of t 
cathedral. His later works for La Scala included the comic 
Il mercato di Monfregoso (1792), based on a play by Goldoni, 
which became popular in Germany, and Giulietta e Romeo anm 
after Shakespeare, held to be his finest work, From 1794 to! 
he was music director at Loreto, where he composed a large nU 
ber of sacred works (still in manuscript) and continued t0 | 304 
operas for production in Milan and other Italian cities. An 
he was music director at the Sistine Chapel in Rome, Where. 
composed cantatas on poems by Tasso and Dante. He NE 
two operas for production in Rome; the second of these, ie 
(1811), achieved great popularity. This was the last of 1 
operas. ó 
His patriotic allegiances brought him into conflict with Napo 
leon I. In 1811, having refused to conduct a Te Deum in p 
of the emperor's son, the “king of Rome,” he was arres music 
taken to Paris—where Napoleon, an admirer of. Zingarelli S P 
released him with a pension. In 1813 he was director of Ael t 
Collegio di Musica in Naples and in 1816 succeeded Pai: r 
music director of the cathedral there. In 1829 he B i 
sacred work for the Birmingham Festival, conducted by well 
Michele (later Sir Michael) Costa. Other pupils of Zingal orre del 
Vincenzo Bellini and Saverio Mercadente. He died at Tora g 
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to eastern Asia. The various parts of the plants are usually more 
or less aromatic. Forty genera and about 900 species are recog- 
nized. Among the economic species are ginger (g.v.), cardamom 
(q.v.), Melegueta pepper (see GRAINS OF PARADISE), and turmeric 
(q.v.), the latter used in making curry powder. Various species of 
Alpinia, Hedychium, Phaeomeria, and other genera are cultivated 
for ornamental purposes. 

ZINNIA, a genus of the aster family (Compositae), contain- 
ing 12-17 species of stiff-stemmed herbaceous plants, perennial 
where they are native—from the southern United States to Chile, 
being especially abundant in Mexico—but annual elsewhere. The 
numerous garden varieties grown for their showy composite blos- 
soms (with disk and ray flowers in terminal heads; see Compost- 
tae) are derived from Zinnia elegans. The stems and the leaves, 
stalkless and opposite one another in pairs along the stems, are 
slightly hairy. The flower heads, single or double, occur in a wide 
range of colours except blue. Classes range from dwarf compact 
liliputs, about 1 ft. tall, with cone-shaped double flowers about 1 
in, across, to giant forms up to 3 ft. tall, with flowers up to 6 in. 
across, varying in fullness and form, different types having shaggy, 
quilled, and curled petals. Less known are Z. angustifolia and Z. 
linearis, from 1 to 14 ft. tall, with small blossoms in shades of 
yellow and orange. Zinnias may appear ungainly and coarse in 
habit, but they have redeeming qualities: they flower freely and 
long, and bear up under full sun, drought, and neglect, as few other 
garden plants do.  Plantlets may be set outdoors or seed may be 
sown directly outdoors after danger of frost is passed. 

ZINOVIEV, GRIGORI EVSEEVICH (1883-1936), So- 
viet statesman, one of the first of the Bolsheviks, prominent in 
Lenin's time and a victim of one of Stalin's purges. He was born 
of lower middle-class Jewish parentage, in September 1883, at 
Elizavetgrad in the Ukraine. He had no formal education, but 
during travels abroad in 1902-05 attended lectures on law at Bern 
University. In 1901 he joined the Russian Social-Democratic 
Labour Party and Lenin's radical /skra organization within that 
party (see LENIN). After the party split in 1903 he adhered to 
the Bolsheviks. He was an agitator among the St. Petersburg 
workers during the revolution of 1905 (see Russtan History) and 
became a member of the party’s Central Committee after the Lon- 
don Congress in 1907. He was arrested in 1908 but shortly re- 
leased because of ill health. Zinoviev was Lenin’s principal col- 
laborator in the period 1909-17, living in France, in Austria, or in 
Switzerland. He took part in the struggles against the militant 
Bolsheviks who opposed Lenin’s leadership and also against the 
Mensheviks and L. D. Trotski. He was active in directing Bolshe- 
vik organizations in Russia and the activities of the Bolshevik 
deputies in the Duma. During World War I he tried to organize 
the "internationalists" among the European Socialists. 

Zinoviev returned to Russia with Lenin after the March Revolu- 
lion of 1917, but though he remained on close personal terms with 
Lenin he supported L. B. Kamenev (q.v.) in opposing Lenin’s and 
Trotski's plan for an early seizure of power by the Bolsheviks; and 
At the Central Committee's decisive meeting. on Oct. 23 he voted 
with Kamenev against the planned coup d'état, He resigned from 
the Central Committee after the November Revolution and, with 
other: right-wing Bolsheviks, demanded the establishment of a 
Coalition government of all Socialist parties. He soon reverted 
to Supporting Lenin, Head of the Petrograd party organization 
and chairman of the Petrograd soviet, he became a candidate 
member of the Politburo in 1919 and a full member in 1921. 

Chairman of the Executive Committee of the Communist In- 
ternational from 1919 to 1926, Zinoviev was alleged to have writ- 
ten the “Zinoviev Letter" containing instructions to British Com- 
Munists on subversive activities. The “exposure” of this letter in 
the London press in 1924 was believed to have precipitated the 
downfall of the first Labour government of Great Britain. 

In the struggle for power during Lenin's illness and after his 
í th in 1924, Zinoviev at first attempted to secure the leadership 
or himself and then, together with Kamenev and Stalin, opposed 

totski. But after Trotski's defeat Zinoviev and Kamenev turned 
Against. Stalin and soon allied themselves with Trotski. As a result 
^f Stalin’s final success Zinoviev was dismissed from all his leading 
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positions in 1926, Thrice expelled from the party (1927, 1932, 
and 1934), he was sentenced in 1935 to ten years' imprisonment, 
allegedly for "moral complicity" in the assassination of S, M. 
Kirov (1934). The chief defendant at the first show trial (1936) 
of the Great Purge, he was shot on Aug. 25, 1936. — (L. B. Sc.) 

ZINZENDORF, NIKOLAUS LUDWIG, Grar von 
(1700-1760), German religious leader, the founder of the Herrnhut 
Brüdergemeine (see MORAVIAN CHURCH), tried to create a Chris- 
tian brotherhood transcending confessional barriers. He was born 
of noble Austrian descent at Dresden on May 26, 1700. A god- 
child of P, J. Spener, he was strongly influenced by Pietism (q.v.) 
and was educated at A. H. Francke's Pádagogium in Halle (1710- 
16). In preparation for state service he studied law at Wittenberg 
University but spent his free time on theology. During his Grand 
Tour in Germany, the Netherlands, and France he became 
acquainted with the members of other religious denominations, in- 
cluding Roman Catholics. 

Zinzendorf wanted to become a Lutheran pastor, but in defer- 
ence to his family's wishes he entered the service of the Saxon 
court at Dresden in 1721. In the following year, however, he 
bought part of his grandmother's estate about 40 mi. E of Dresden 
so that he could combine religious activities there with his official 
work, Just at this time some members of the Unitas Fratrum, 
having left Moravia in search of freedom of worship, were intro- 
duced to Zinzendorf, who granted them asylum. This was the 
beginning of the Herrnhut coramunity, a settlement built on Zin- 
zendorf’s estate by the refugees. 

Zinzendorf gradually became absorbed in the problems and pos- 
sibilities of Herrnhut, and in 1727 he ceased work in Dresden. 
Under his inspiration Herrnhut accepted on May 12, 1727, a rule 
and constitution as the Erneuerte Briidergemeine (“Renewed 
Brotherhood"), which welded them together as a community within 
the local Lutheran parish. Zinzendorf regarded the Brotherhood 
as a church within a church (ecclesiola in ecclesia), not as a sepa- 
rate denomination, but his allegiance to the Augsburg Confession 
was doubted. In 1734 he was pronounced an orthodox Lutheran 
after being examined in theology at Stralsund (then under Sweden) 
and was ordained at Tübingen. Opposition to him and to the 
Brotherhood continued, and in 1736 he was banished from Saxony. 

He settled in the Wetterau, where he formed another Brother- 
hood community at Herrnhaag. Meanwhile, he made friendly 
contacts with Frederick I of Prussia and with John Potter, arch- 
bishop of Canterbury, both of whom advised him to be consecrated 
as a bishop for the Brotherhood. On May 20, 1737, he was con- 
secrated at Berlin by Daniel Ernst Jablonski, bishop of the Unitas 
Fratrum and Lutheran court chaplain. As bishop, Zinzendorf or- 
dained Peter Böhler, who later strongly influenced John Wesley. 
In 1739 Zinzendorf left for a missionary journey to the West 
Indies, and in 1741-43 he was in Pennsylvania. In 1744-45, be- 
lieving that all Christians, fundamentally one in their devotion to 
Christ, should yet remain faithful to their own church, he intro- 
duced into the Brotherhood the concept of “tropuses,” of which 
there were to be three: Lutheran, Reformed, and Moravian. Later 
he tried to initiate an Anglican "tropus" in England. 

In 1747 Zinzendorí's banishment from Saxony was rescinded, 
and in 1748 the Moravians in Saxony were recognized as accept- 
ing the Augsburg Confession. From 1749 to 1755 Zinzendorf 
lived chiefly in London, where the Moravians' status had been 
regulated by act of Parliament (1749). In 1750 the community of 
Herrnhaag was dispersed, after a period in which the Moravian 
devotion to the saving death of Christ had degenerated into an 
unhealthy erotic concentration on the Passion. The last five years 
of Zinzendorf’s life were spent mostly at Herrnhut, where he died 
on May 9, 1760. 

To Zinzendorf was due the renewal of the Unitas Fratrum as 
the Moravian Church. Part of his influence on it is seen in 
his deep personal devotion to Christ, in the many hymns he wrote, 
in his prayer books drawing on Christian liturgy both Eastern and 
Western, and in his Losungbücher containing a text for meditation 
for each day of the year. His theory of education exemplified in 
the school and orphanage at Herrnhut was far in advance of his 
time. 
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BrsriocraPuy.—Hauptschriften, ed. by E. Beyreuther and G. Meyer, 
6 vol. (1962-64) ; Geistliche Gedichte, 4 vol. (1748-52). See also E. 
Beyreuther, Der junge Zinzendorf (1957), Zinzendorf und die sich 
allhier beisammen finden (1959), Zinzendorf und die christenheit 
(1961), Studien zur theologie Zinzendorfs (1962) ; P. Baumgart, Zin- 
sendorj als Wegbereiter historischen Denkens (1960); J. R. Weinlick, 
Count Zinzendorf (1956); A. J. Lewis, Zinzendorf, the Ecumenical 
Pioneer (1962); H. H, Meyer, Child Nature and Nurture According 
to Zinzendorf (1928). 


ZION, in the Old Testament a topographical designation of the 
eastern hill of the two hills of ancient Jerusalem, the site of the 
Jebusite city captured by David (II Sam. 5:6-9) and established 
as his royal capital. Some scholars believe that the name also 
belonged to the "stronghold of Zion" taken by David (II Sam. 
5:7), which may have been the citadel of the city of Jerusalem. 
The Temple of Solomon was built on the hill north of the city. 
Josephus in the 1st century A.D. identified Zion with the western 
hill of Jerusalem, where most of the city lay in his day, and this 
transfer of the name was retained until modern times. The east- 
ern hill (the modern Ophel) was not included in the walls of the 
16th-century fortifications and is still covered with fields and vine- 
yards. It was not until the late 19th and early 20th centuries 
that the site of Zion was identified and generally accepted. 

Zion appears in the Old Testament 152 times as a title of Jerusa- 
lem; over half of these occurrences appear in two books, Isaiah 
(46 times) and Psalms (38 times). Zion appears seven times in 
the New Testament, five times in quotations from the Old Testa- 
ment. Zion does not appear in the books from Genesis to I Samuel 
inclusive, Ezra, Nehemiah, Esther, Job, Proverbs, Ecclesiastes, 
Ezekiel, Hosea, Jonah, Nahum, Habakkuk, Haggai, and Malachi. 
It occurs in the Apocrypha four times in Ecclesiasticus, three times 
in Baruch, and eight times in I Maccabees. 

The name is overwhelmingly a prophetic and poetic designation 
infrequently used in ordinary prose. It usually has emotional and 
religious overtones and is rarely neutral. It is not clear why the 
name Zion rather than the name Jerusalem should carry these 
overtones, although the name Jerusalem itself is highly charged 
also. It is possible that the name Zion was a familiar name used 
by the people of Jerusalem and Judah; central cities sometimes 
acquire nicknames with emotional connotations. “Zion” “the 
dweller of Zion,” “the sons and daughters of Zion” designate the 
[oer of the city and sometimes the entire population of 
Judah. 

The etymology and meaning of the name are obscure. It ap- 
pears to bea pre-Israelite Canaanite topographical name of the hill 
upon which Jerusalem was built; the name "mountain of Zion" is 
common. In biblical usage, however, “Mount Zion" often means 
the city rather than the hill itself. 

The religious and emotional quality of the name arises from the 
importance of Jerusalem as the royal city and the city of the Tem- 
ple. The city recapitulated in itself several of the basic themes 
of Israelite belief. Mount Zion is the place where Yahweh dwells 
(Isa. 8:18; Ps. 74:2), the place where he is king (Isa. 24:23; Mic. 
4:7). It is his holy mountain upon which he has installed his king, 
David (Ps. 2:6). It is the place where his name is (Isa. 18:7), 
which he has loved (Ps. 78:68). It is therefore the seat of the 
action of Yahweh in history, He founded Zion (Isa. 14:32), treats 
Zion kindly (Ps. 51:18), delivers it (Ps. 69:35), chose it (Ps. 
132313), loves its gates (Ps. 87:2), has mercy on it (Ps. 102 213), 
builds it (Ps. 102:16), appears on Zion (Ps. 84:7), is jealous for 
it (Zech. 8:2), blesses from it (Ps. 128:5; 134:3), roars against 

his enemies from it (Amos 1:2; Joel 3:16). The deliverance of 
Israel comes from Zion (Ps. 53:6). Yahweh's fire, the fire of his 
anger and judgment, burns on Zion (Isa. 31:9). 

The city of Jerusalem is personified as a woman and addressed 
or spoken of as “the daughter of Zion,” always in a context charged 
with feeling aroused by either of two ideas which stand in oppo- 
sition to each other: the destruction of Jerusalem or its deliver- 
ance. The daughter of Zion is left like a booth in a vineyard (Isa. 
1:8). Jeremiah hears a shriek of panic; it is the voice of the 
daughter of Jerusalem crying that she dies at the hands of mur- 
derers (Jer. 4:31). 

The title appears six times in the second poem of Lamentations 
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(Lam. 2:1, 4, 8, 10, 13, 18); Yahweh has disgraced the 
daughter of Zion, she is invited to cry and wail at her down. 
fall, and she is addressed by the pathetic title "virgin daughter of 
Zion.” But it is by the same title that Jerusalem is addressed 
when her deliverance is announced (Isa. 62:11). She scofis at 
the Assyrian when he attacks (Isa. 37:22; II Kings 19:21). Micah 
invites her to arise and thresh her enemies (Mic, 4:13), and Zepha- 
niah calls on her to cry out with joy at her deliverance (Zeph. 3; 
14). Zechariah invites her to rejoice that Yahweh is coming to 
resume his dwelling with her (Zech. 2:10) and to exult that her 
king comes to her (Zech. 9:9). 

Mount Zion is identified with “the recesses of the north,” the 
mountain of Canaanite mythology where the gods dwell (Ps, 48; 
2). It is on Zion that Yahweh will “finish his work," his deeds 
of judgment and salvation (Isa. 10:12), and where he will estab- 
lish his glory as a protecting canopy (Isa. 4:5). Hence Mount 
Zion is a place of security. The nations which attack Mount Zion 
will be scattered (Isa. 29:8) and those on Mount Zion will escape 
disaster (Isa. 37:32; II Kings 19:31; Joel 2:32; Obad. 17). 
Those who trust in Yahweh are, like Mount Zion, immovable (Ps, 
125:1). 

Zion is an object of threat to the preexilic prophets, Micah 
calls it a city built with blood and predicts that it will be plowed 
like a field (Mic. 3:10-12), and the oracle was remembered in 
the time of Jeremiah (Jer. 26:18). The attack upon Jerusalem 
related in Jer. 26 shows that in his time Jerusalem and Zion were 
regarded as inviolable not only from attack but also from the 
judgment of Yahweh. This superstitious sense of security was 
shattered by the destruction of Jerusalem by the Babylonians in 
586 B.C., and the spiritual crisis of the disaster is reflected in the 
sadness of Ps. 137, But, as this Psalm avows, the Israelites could 
not forget Zion, and in postexilic prophecy it is the scene of 
Yahweh’s messianic salvation. Zion seemed to be a place sought 
by none (Jer. 30:17), and it could say that Yahweh had aban- 
doned it (Isa. 49:21). - But it is to Zion that the exiles shall be 
restored (Jer. 3:14), and there they will find Yahweh (Jer. 31: 
6). The "Zion songs" of Deutero-Isaiah (49:14-50:3; 51:1-52: 
12) assure the exiles of the restoration of Zion, and the poems of 
Trito-Isaiah (60-61) describe the glory of the city in almost mytho- 
logical language. Zion is invited to rouse itself, to put on strength 
(Isa. 52:1-2). It is in Zion that Yahweh places salvation (Isa. 
46:13). Zion is redeemed in judgment (Isa. 1:27), it is filed 
with judgment and righteousness (Isa. 33:5). The restored Zion 
is once again the city of Yahweh, the Zion of the Holy One of 
Israel (Isa. 60:14). In a passage attributed to both Isa. (2:14) 
and Mic. (4:1-3) Zion becomes the highest of all mountains, 
a place to which all the peoples of the earth throng as to a source 
of revelation; for instruction comes out of Zion, and the word ol 
Yahweh from Jerusalem. it has 

While the name of Zion is rare in the New Testament, it s 
been very frequently used in Christian literature and hymns d 
designation of the heavenly city or of the earthly city of Chris 
faith and fraternity. du 

Since the 19th century Zionism is the name given to them A 
ment to establish a national home for the Jews in Pdl d 
movement which issued in the establishment of the state of Ist 
(proclaimed on May 14, 1948). 

See also JERUSALEM. m 
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Jerusalem in the Old Testament (1952) ; H. Vincent and A. McK.) 
Jérusalem de l'Ancien Testament (1954-56). lk hi d as its 
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tine, the ancient homeland of the Jews (q.v.), which is Zionism 


Hebrew Eretz Israel (“the Land of Israel”). 
originated in eastern and central Europe in the lat ee 
19th century, it is in many ways a continuation of the ae ewish 
deep-felt nationalist attachment of the Jews and of s hills ul 


expression in many important parts of their liturgy. 
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Early History.—At the end of the middle ages a number of 
“messiahs” came forward with the claim to lead the Jews back to 
Palestine, and they were generally received with great enthusiasm 
by their fellow Jews. The most important of these messiahs were 
David Reubeni and his disciple Solomon Molcho in the first part 
of the 16th century and in the 17th century Sabbatai Zebi (q.v.), 
who proclaimed himself the Messiah in Turkey in 1648. Most 
European Jews believed in Sabbatai's mission and many continued 
to do so even after he had become a Muslim. 

The age of the Enlightenment in the second half of the 18th 
century, with its growth of religious toleration and its general uni- 
versal and liberal ideas, laid the foundations in western Europe 
and North America for the emancipation of the Jews and their par- 
ticipation as citizens in the life of the nations in the midst of 
which they lived and whose members they became. The conse- 
quence was less emphasis among the Jews on traditional religious 
attitudes and more on assimilation of western secular culture. 
This movement emerged also in Germany where Moses Men- 
delssohn (1729-86), a philosopher and a friend of the great Ger- 
man writer Lessing, emphasized the spiritual and universal aspects 
of Judaism. He and a group of like-minded fellow Jews, most of 
them residents of Berlin and Kónigsberg in Prussia, wished to win 
the Jews over to modern western civilization. The younger Jew- 
ish generation gladly seized the opportunity of intellectual enrich- 
ment and civic freedom which the new movement, originally called 
by the Hebrew name Haskala (“enlightenment”), offered to them. 
Many went the way of complete assimilation, including the aban- 
donment of the faith of their fathers. Others found their place 
as citizens of the Jewish faith in the new liberal and equalitarian 
societies emerging in the 19th century in western Europe and 
North America. Still others applied the new scholarship learned 
from western civilization to a study of the Jewish past and pro- 
duced, especially in Germany, works of lasting value in the re- 
discovery and reinterpretation of the ancient heritage. Some 
wealthy Jews—among them Sir Moses Montefiore and the Roth- 
schild family—tried to help their coreligionists in less fortunate 
lands, especially in eastern Europe and in the middle east, by 
establishing schools for them and by introducing them to agricul- 
ture and to various trades. For reasons of religious piety, a small 
number of Jews, supported by donations from outside, settled in 
Palestine. 

The interest in a return of the Jews to Palestine was kept alive 
in the first part of the 19th century more by Christian millenarians, 
especially in Great Britain, than by Jews themselves. Among the 
few Jews pleading then for a Jewish settlement or state was the 
American Mordecai Manuel Noah (1785-1851), who in 1813 be- 
came U.S. consul in Tunis and later high sheriff and surveyor of the 
port of New York. In 1825 he acquired Grand Island in the 
Niagara river and invited the Jews of the whole world to create 
a Jewish state, Ararat, there. In 1844 he pleaded with the Chris- 
tian world in Discourse on the Restoration of the Jews to help 
the Jews resettle in Palestine. More important but not more suc- 
cessful were the attempts by Lord Shaftesbury, Sir Laurence Oli- 
phant and others in Great Britain to create a Jewish state in 
Palestine. Some political writers thought of a Jewish state in the 
Holy Land as a means of assuring the overland route to India. 
Others were inspired by religious or mystic ideas, “anxious to 
fulfill the prophecies and bring about the end of the world,” as 
was the eccentric Oliphant, who was accompanied on one of his 
visits to the middle east by Naftali Herz Imber (1856-1909), a 
Hebrew poet of Polish origin, famous in the history of Zionism as 
the author of “Hatikwa” (“The Hope"), which became the Zion- 
ist national anthem, and of “Mishmar Hajarden” (“The Watch 
on the Jordan"), a popular nationalist song. 

These early sympathies with the return to Zion in the English- 
speaking world found their best literary portrayal in George Eliot's 
novel Daniel Deronda (1876). A German socialist, Moses Hess 
(1812-75), influenced by the example set by the unification of 
Italy, gave the first theoretical expression to Zionism among Jews, 
Rome and Jerusalem (1862; Eng. trans., 1918). This short book, 
which contained many thoughts later widely accepted by Jewish 
nationalists, combined ethical socialism, fervent nationalism and 
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religious conservatism. Hess believed that the historical ideal of 
the Jewish people could be realized only in their own historic 
homeland. He insisted that a moral and spiritual regeneration 
must precede the settlement there. He hoped that France, which 
he venerated as the home of the Revolution, would protect the 
Jewish settlement because it would wish to see the bridge across 
the middle east held by a friendly people. Hess’s book attracted 
no attention when it appeared. Only decades later was it rediscov- 
ered by the Zionist movement, which had by then developed in 
eastern and central Europe. 

The Love of Zion Movement.—Whereas in western Europe 
the Jews became in the 19th century an integral part of the na- 
tions whose citizens they were and fully adopted their language 
and culture, the Jews in eastern Europe, then identical with the 
Russian empire, lived as a separate community with their own 
language, Viddish, their own civilization and their own economic 
structure. They did not enjoy political or legal equality with the 
Russians (see Pate). Further, under the reactionary regime which 
set in after the reform age of Tsar Alexander II (1855-81), all 
hopes for Jewish emancipation were dashed. A wave of bloody 
pogroms, instigated or tolerated by the government, threatened 
Jewish lives and property. As a result large-scale emigration to 
western Europe and to the United States started. A very small 
trickle of Jewish youth from Russia also went to Palestine and 
founded there the first agricultural settlements, In 1882 Leo 
Pinsker (1821-91), a physician in Odessa, published Auto-emanci- 
pation (Eng. trans., 1891), an appeal in German to the western 
European Jews to save the Jewish people from persecution and 
the misery of dispersion. He applied the ideas of 19th-century 
European nationalism and secularism to the Jews and propagated 
the necessity of concentrating them territorially, in Palestine or 
elsewhere. He found no echo among the western European Jews. 
But in Russia a small group, which took the name Hovevei Zion 
(“Lovers of Zion"), gathered around him and formed a committee 
in Odessa to promote the settlement of Jewish farmers and artisans 
in Palestine. Though these early settlements were able to survive 
only with the help of Baron Edmond de Rothschild of Paris, they 
laid the foundations of practical Jewish colonization in Palestine. 

The most prominent among these early Zionists was Asher 
Ginzberg (1856-1927), whose essays written under the pen name 
Ahad Haam (“One of the People") became classics of the mod- 
ern Hebrew language which they helped to create. Ahad Haam 
denied that the majority of the Jewish people could be settled in 
Palestine, the smallness of the country and the fact that it was 
inhabited by a large native population seeming to him to be insur- 
mountable obstacles, But though Palestine according to him 
could not become a Jewish state, he believed in the creation of a 
Jewish cultural centre there, a place for the regeneration of 
Judaism, from which spiritual influences would radiate into all the 
many lands where Jews continued to live and which would awaken 
in their hearts a true “love of Zion.” 

This early Hebrew renaissance in Russia also produced several 
great Zionist poets, among them Hayyim Nahman Bialik (q.v.) 
and Saul Tchernihovsky (1875-1943). At the same time the Yid- 
dish language, an eastern European derivation from medieval 
German not to be confused with the ancient Semitic Hebrew 
tongue, was raised from a people’s vernacular to a medium of art 
by a number of writers, the first of whom was S. J. Abramovich 
(1835?-1917), who wrote under the pen name Mendele Mokher 
Sefarim (*Mendele the itinerant bookseller”). (See Yrpisu 
LANGUAGE; YIDDISH LITERATURE.) 

Political Zionism.—A new impetus was given to Zionism by 
Theodor Herzl (g.v.), an Austrian journalist. In the multina- 
tional pre-World War I empire of the Habsburgs with its violent 
nationality struggles the Jews found themselves in a difficult 
position, Except for eastern Europe, anti-Semitism (g.v.) was 
nowhere as strong as among the Austrian Germans, especially in 
Vienna where Herzl lived. The Dreyfus affair of the '90s and its 
attendant outburst of anti-Semitism (see France: History) which 
he witnessed in 1895 as a newspaper correspondent in Paris caused 
him to write a pamphlet, Der Judenstaat (The Jewish State, 
1896). He regarded assimilation as most desirable but, in view of 
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anti-Semitism, impossible of realization. Against their own wishes, 
he believed, the Jews were forced by pressure from outside to 
form a nation, As such they could lead a normal existence only 
through concentration in one territory. Herzl had no living ties 
with Jewish and Hebrew traditional values. He never desired 
the rebirth of Hebrew as the Jewish national language. In his 
novel Altneuland (1902) he depicted the future Jewish life in 
Palestine in terms of life as he had known it among the liberal as- 
similated central European Jews. In this novel, his testament to 
the movement, he rejected all narrow nationalism and demanded 
above all brotherly consideration for, and closest co-operation 
with, the Palestinian natives in a common homeland. 

Herzl molded Zionism into a political movement of world-wide 
significance. He became its indefatigable organizer, propagandist 
and diplomat. He convened in Aug. 1897 the first Zionist congress 
at Basel, Switz., which drew up a constitution for the movement. 
His friend Max Nordau (g.v.) participated in drawing up the 
“Basel program" of the movement which proclaimed that “Zion- 
ism strives to create for the Jewish people a home in Palestine 
secured by public law." To that end the movement was to pro- 
mote on suitable lines the colonization of Palestine by Jewish 
rural and industrial workers; to organize the whole of Jewry by 
means of appropriate local and international institutions, in ac- 
cordance with the laws of each country; to strengthen and foster 
Jewish national sentiment; and to obtain government consent 
where necessary to the attainment of the Zionist aims. 

The centre of the movement was established in Vienna, where 
Herzl published the official weekly Die Welt ("The World"). The 
congresses met every year until rgor and then every two years. 
Meanwhile Herzl entered into negotiations with the Turkish gov- 
ernment in order to receive a charter establishing Palestine's 
autonomy, but the Turkish government rejected the proposals. 
Only in England did Herzl find sympathy, and for that reason he 
established the financial instruments of the movement in London. 
In 1903 the British government offered an area of 6,000 sq.mi. 
to the Zionist organization in the uninhabited highlands of Uganda. 
This offer led to violent controversy and even a split in Zionist 
ranks. A minority under the leadership of Israel Zangwill (g.v.) 
was willing to accept the offer. Members of this minority founded 
in 1905 the Jewish Territorial organization with the aim of finding 
an autonomous territory for those Jews who could not or did not 
wish to remain in the countries in which they lived. The majority 
of the Zionists, most of them from Russia, insisted on Palestine 
as the only field of activity for Zionism, and the seventh Zionist 
congress in 1905 rejected any colonization outside Palestine and 
its neighbouring countries. In 1904 in the midst of this bitter 
debate Herzl, only 44 years old, died. 

Pre-World War I Zionism.—With the death of Herzl the 
leadership moved from Vienna to Germany, first to Cologne then 
to Berlin. Austrian and German Jews led the movement, but its 
mass strength came from Russia. At that time only a very small 
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minority of the Jews were organized in the Zionist movement, 
There was much opposition to Zionism in Jewish ranks, based 
partly on the conviction that the Jews had to become, or Were 
already, an integral part of the nations among whom they lived 
and to which they belonged, partly on religious orthodoxy which 
expected the return to Palestine only under divine guidance and the 
strict application of traditional religious laws and partly on the 
conviction that the Jewish people could exist as a distinct national 
group in the Diaspora (state of dispersion), especially in countries 
of Jewish mass settlement and Viddish folk culture. Among the 
last group was the Bund, a Jewish socialist party, founded in Russia 
in 1897. Jewish socialists were also organized as Zionists under 
the name of Poale Zion (“Workers of Zion"). Their first world 
conference was held in The Hague in 1907. 

Of greater importance was the question of the position of tradi- 
tional orthodoxy in the Zionist movement. In 1902 a number of 
Russian Zionists founded Mizrachi as the party of religiously or- 
thodox Zionists who insisted on the strict observance of Jewish 
religious laws in Palestinian Jewish life. The ideal of Herzl, on 
the other hand, had been a modern secular movement. The Zion- 
ist organization declared itself neutral in matters of religion, but 
from time to time the insistence of the religious groups upon ob- 
servance of Jewish religious precepts caused conflicts within the 
movement. 

Though Zionism represented only a minority of Jews, and in the 
western lands only a small minority, it was the only world-wide 
democratically organized part of Jewry. It developed an active 
propaganda through orators and pamphlets, created its own news- 
papers in many languages and gave an impetus to what was called 
a "Jewish renaissance" in letters and the arts. (See HEBREW 
LITERATURE.) At the same time the failure of the Russian revo- 
lution of 1905 and the wave of pogroms and the repressive meas- 
ures which followed it disillusioned many in regard to Jewish 
emancipation in eastern Europe. Again as in 1882, but now in 
growing numbers, Russian Jewish youth emigrated to Palestine 
to live there as pioneers in newly founded agricultural settlements 
in which they hoped to realize their nationalist and socialist ideals. 
They fought against the employment of “foreign” (Arab) labour 
and insisted on the use of Hebrew as the spoken language. 

The growth of the Jewish settlement in Palestine was due to the 
“practical” Zionists, who were opposed by the “political” Zion- 
ists who insisted on the granting of a charter as an essential pre- 
requisite for colonization. With the growing strength of the Young 
Turk nationalist movement in Turkey, especially after 1908, the 
prospects of obtaining a charter dimmed considerably. À But in 
spite of small financial means, urban development and agricultural 
settlement among the Jews in Palestine made steady progress. 
1914 there were about 90,000 Jews in Palestine, where the i 
majority of the population was Arabian. There were 43 Jewis 
agricultural settlements with 13,000 settlers, many of them sup- 
ported by Baron Rothschild. 4 

The situation changed with the outbreak of World War I. a 
ist work in Palestine came to a standstill. Turkey and b 
were at war. An opportunity offered itself for “political pea 
to reassert itself and to combine the old British sympathies ait 
Zionism with the opportunities of political warfare. As icis 
the centre of the Zionist movement shifted from Germany, ii 
key's ally, to London. The leadership passed to Jews of en 
origin living in London—among them Chaim Weizmann (qv) : 
Nahum Sokolow (g.v.). As a result of the Russian Revot 
Nov. 1917 and of the consequent civil war with its pogroms eh 
petrated by the White armies and because of the intensif? : 
tionalism of the various succession states of post-World Hoin 
Europe, great misery spread among eastern European Jews. from 
then on the financial and economic strength of Zionism came ae 
Jews in the United States, and the masses of its adherents 
1920 to 1938 came from Poland. 

The Balfour Declaration.—Weizmann and Sokol 
strumental in causing a letter to be written by Arthur 
four, then British foreign secretary, to Lord Rothsc 
2, 1917, declaring that “His Majesty's Governmen fon 
favour the establishment in Palestine of a national home 
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Jewish people, and will use their best endeavours to facilitate the 
achievement of this object, it being clearly understood that nothing 
shall be done which may prejudice the civil and religious rights of 
existing non-Jewish communities in Palestine, or the rights and 
political status enjoyed by Jews in any other country.” 

The British government hoped that a declaration in favour of 
Zionism would help to rally Jewish opinion, especially in the 
United States, to the side of the Allies, and that the settlement in 
Palestine of a Jewish population attached to Britain by ties of 
sentiment and interest might help to protect the approaches to the 
Suez canal and the road to India. The Balfour declaration fell 
short of the expectations of the Zionists, who had asked for the 
reconstitution of Palestine as “the” Jewish national home. In- 
stead, the Balfour declaration envisaged only the establishment 
“in” Palestine of “a” national home for the Jewish people. Never- 
theless the declaration aroused enthusiastic hopes among Zionists 
and seemed the fulfillment of Herzl’s hopes. It was endorsed by 
the principal Allied powers, and through its acceptance by the 
conference of San Remo in 1920 it became an instrument of British 
and international policy. The council of the League of Nations 
approved on July 24, 1922, a British mandate over Palestine which 
included the Balfour declaration in the preamble and various pro- 
visions dealing with facilitating Jewish immigration. The man- 
date had been officially interpreted in a statement of June 3, 1922, 
in which Winston Churchill, the British colonial secretary, an- 
nounced that the declaration did not mean “the imposition of a 
Jewish nationality upon the inhabitants of Palestine as a whole, 
but the further development of the existing Jewish community, 
with the assistance of Jews of other parts of the world, in order 
that it may become a centre in which the Jewish people as a 
whole may take, on grounds of religion and race, an interest and 
a pride.” His majesty’s government, he announced, had not con- 
templated at any time, as appeared to be feared by the Arabs, “the 
disappearance or the subordination of the Arabic population, lan- 
guage, or culture in Palestine." 

From World War I to World War II.—In the years after 1920 
Zionism increasingly concentrated upon building up Jewish urban 
and rural settlements in Palestine, perfecting autonomous organi- 
zations there and solidifying and intensifying Jewish cultural life 
and Hebrew education. Thus the basis was laid for a full-fledged 
national life. 

In March 1925 the Jewish population in Palestine was officially 
estimated at 108,000 and it was about 300,000 by the end of 
1935. The area of land in Jewish possession rose from 177 sq.mi. 
in 1914 to 500 sq.mi. in 1935, much of it acquired by the Jew- 
ish National fund (Keren Kayemeth) as the perpetual and 
inalienable property of the Jewish people. More rapid even than 
the rural expansion was the urban 
growth. 

Tel Aviv, founded originally 
in 1909 as a suburb of Jafía, 
had in 1935 a population of more 
than 100,000 and was a modern 
purely Jewish city which was also 
the centre of industrial develop- 
ment made possible by the influx 
of Jewish capital. The educa- 
tional system was crowned by the 
Opening of a Hebrew university 
in Jerusalem and of the insti- 
tute of technology in Haifa in 
1925. 

i In spite of this growth, Jew- 
ish immigration into Palestine re- 
mained relatively small until the 
rise and spread of Hitlerism in 
Europe. There seemed no pros- 
pect of a Jewish majority in Pal- 
estine. The birth rate of the 
Arabs in most years before 1933 
was larger than the annual Jewish 
immigration. Nevertheless the 
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Arab population of Palestine feared a future transformation of Pal- 
estine into a Jewish state which would either relegate the Arabs in 
their own homeland to the position of a minority of second-class 
citizens or drive them out. 

Responsible Zionist leaders tried to allay the fears of the Arabs 
and declared that it was not the intention of Zionism to deprive 
any Arab or Palestinian of his rights and properties. Some Zionists 
such as Arthur Ruppin and Judah Leon Magnes emphasized the 
necessity of winning the co-operation of the Arabs and hoped for 
the creation of a binational Palestine which would be the common 
homeland of both Palestinian Arabs and Jews. Only an extreme 
nationalist group, called revisionists, under the leadership of Vladi- 
mir Jabotinsky, demanded the transformation of the whole of Pal- 
estine within its largest historical frontiers into a purely Jewish 
state with an Arab minority. The revisionists agitated also for the 
creation of Jewish armed forces to fight for the creation of the Jew- 
ish state. 

From the beginning the Arabs in Palestine bitterly resisted Zion- 
ism and the British policy supporting it. Several times they rose 
in revolt, especially in 1929 and in 1936-39, claiming the right 
of national self-determination, as they represented the large ma- 
jority of the inhabitants, and demanding the preservation of Pales- 
tine as an Arab homeland. Therein they were supported by all 
the other Arabs. The British repressed the Arab rising for inde- 
pendence, but recognized the genuine character of Arab national- 
ism and Arab fears. The British government sent various 
commissions of inquiry and devised various schemes, culminating 
in the White Paper of May 17, 1939, to reconcile the irreconcilable 
demands of the Arab population and Zionism for the control of 
Palestine. 

World War II and Its Consequences.—Hitlerism and the 
large-scale extermination of European Jews led many Jews, above 
all in the United States, to embrace Zionism. In 1942 a Zionist 
conference in New York city demanded the establishment of a 
Jewish state in the whole of Palestine and unlimited Jewish immi- 
gration, This program was endorsed by the Zionist organization. 
At the same time Arab nationalists throughout the middle east 
intensified their demands for Arab rights. Britain submitted the 
case of Palestine first to Anglo-U.S. discussion for solution and 
later to the United Nations, which proposed on Nov. 29, 1947, 
partition of the country into an Arab and a Jewish state and the 
internationalization of Jerusalem. But the decision came through 
force of arms in a war between Zionists and Arabs. The state of 
Israel was proclaimed on May 14, 1948, and immediately recog- 
nized by the United States. Armistice lines were negotiated under 
UN auspices giving Israel more territory than provided by the UN 
resolution. Thus half a century after the first Zionist congress 
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and 30 years after the Balfour declaration Zionism achieved its aim 
of establishing a Jewish state in Palestine. 

The establishment of the state left several problems unsolved: 
its boundaries, its economic viability, its relationship to world 
Jewry, the settlement of the Arab refugees from its territory, its 
accommodation with the Arab world. The immigration of central 
European Jews brought to Palestine many talents, which gave a 
great impulse to the cultural and artistic life and to the moderniza- 
tion of economy. On the other hand after 1950 most immigrants 
came from non-European countries and the question arose whether 
the Jewish people of Israel would be predominantly of a European 
or of an oriental character, The economic existence of Israel was 
made possible by the yearly influx of hundreds of millions of dol- 
lars, supplied mostly by donations from Jews in the U.S., grants 
from the U.S. government and German reparation payments. Op- 
position to Zionism among Jews continued. In the U.S. it found its 
organized expression in the American Council for Judaism, founded 
in1943. But most Jews sympathized with and actively supported 
Israel, though they rejected the theory propagated by many Jews 
in Israel that the Jews outside Israel were living in "exile" and 
could live a full life only in Israel. Meantime the Arabs had in 
no way accepted the loss of their Palestinian lands. Arab threats 
of invasion of Israel, coupled with Egypt's extensive military prep- 
aration, led Israel in 1956 to mobilize its military forces and attack 
the Arab bases in the Sinai peninsula. The United Nations soon 
intervened and sent an emergency force to the area to keep watch 
along the troubled border. In spite of all these difficulties Israel 
made rapid progress in the creation of a Jewish nation in its ancient 
homeland. See further ISRAEL; PALESTINE; and references under 
“Zionism” in the Index. 


BisLrocmaPHY.—Reforts of the Palestine Commissions, Cmd. 5479 
(July 1937) and Cmd. 5854 (Oct. 1938) ; Statement of Policy on Pales- 
tine (Cmd. 6019, May 1939) ; Report of Anglo-U.S. Committee of In- 
quiry (March 29, 1946); Nahum Sokolow, History of Zionism, 1600- 
1918 2 vol. (1919) ; Alex Bein, Theodor Herzl, Eng. trans. by Maurice 
Samuel (1940) ; Ludwig Lewisohn, Theodor Herzl: a Portrait for This 
Age (1955); Ahad Ha’am, Essays, Letters and Memoirs, ed. by Leon 
Simon (1947) ; Leonard Stein, Zionism, rev. ed. (1934); Hans Kohn, 
Nationalism and Imperialism in the Hither East (1932) ; Israel Cohen, 
The Zionist Movement, rev. ed. (1946) ; Arthur Ruppin, The Jews in 
the Modern World (1934) ; Chaim Weizmann, Trial and Error (1949) ; 
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Claude Montefiore, Liberal Judaism and Jewish Nationalism (1917) ; 
Elmer Berger, Judaism or Jewish Nationalism (1957) ; Norman Bent. 
wich, Palestine (1934) ; Albert M. Hyamson, Palestine Under the Man- 
date, 1920-1948 (1950); Samuel Halperin, The Political World of 
American Zionism (1961); Barnet Litvinoft, To The House of Their 
Fathers (1965) ; J. B. Schechtman, The United States and the Jewish 
State Movement (1966). (H. Ko) 

ZION NATIONAL PARK, southwestern Utah, U.S., was 
established in 1919 to protect Zion Canyon from commercial en. 
croachment. The canyon was named by Mormon settlers in the 
1850s and explored by them in 1862. In 1937, the almost equally 
scenic Kolob Canyon area adjoining the park on the west and north 
was established as Zion National Monument. In 1957 the monu- 
ment, 48,640 ac., was added to the park, bringing the total area to 
147,035 ac. 

The canyon walls are of sedimentary origin. They grade from 
rust red at lower elevations to nearly white at the summits. For 
more than 200,000,000 years the region, of which the park is but 
a part, has gone through many climatic changes, The rock shows 
it was periodically submerged under a shallow sea or lake, then 
raised and eroded by rivers. At other times desert conditions pre- 
vailed. Fossils of fish, shells, dinosaur bones, and plant material, 
as well as animal tracks, have been found embedded and im- 
printed in the sandstone, There is also evidence that prehistoric 
cave dwellers lived in the area. 

Zion Canyon was carved by the Virgin River. Its floor is ap- 
proximately 4,000 ft. above sea level and 3,802 ft. below the 
park’s highest point at the top of West Temple, The Great 
White Throne, a giant monolith which stands close to the river, 
rises sheer to a height of 2,394 ft. 

Mule deer are more in evidence than most other mammals, but 
the park also provides sanctuary for mountain lions, bobcats, 
coyotes, marmots, and gray foxes. More than 150 species of birds 
have been recorded in the area, Cottonwood, willow, and box elder 
are dominant trees of the canyon floor, with Utah juniper and 
pifion (nut pine) in the middle elevations and ponderosa pine and 
Rocky Mountain juniper dominating at higher levels. (Dx. B.) 

ZIRCON, a mineral with the composition zirconium silicate, 
is a principal source of zirconium, For uses of zircon, see ZIR- 
CoNIUM: Uses. It is believed that the name comes from the 
Arabic zargun, and is essentially the same as jargon, the name 
given to one of the varieties of zircon. Zircon is usually brown, 
reddish, or gray, but may be colourless, blue, green, or yellow; 
sometimes zoned, Common zircon is opaque, but gem varieties 
are transparent. The high refractive index and the high dispersion 
cause zircon to approach the diamond in fire and brilliance. A 
colourless type has been called Matura diamond. Hyacinth or 
jacinth includes the clear transparent red, orange, and yellow vati- 
eties, while jargon includes the remaining colours. In some cases 
the colour may be removed by heating coloured stones under 
oxidizing conditions, while heating under reducing conditions may 
give an attractive blue colour. The gem varieties are found 
stream gravels and detrital deposits, especially in Indochina m 
Ceylon; they are also found in Burma, New South Wales, Aus i 
and New Zealand. Common zircon is obtained from beach ii A 
in the United States along the east coast of Florida, and in is 
tralia and French West Africa. It is an accessory constituen a 
acid igneous rocks and forms an important part of the p 
syenite of southern Norway. It occurs in large crystals in Ren 
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crystals and has a hardness of 7.5 and a specific 
The refractive indexes for normal zircon are O 3 
1.99. A rare type of zircon is isotropic and amorphous, j 
indexes of ren a lower ee M 6, and a specific can 
that may be as low as 3.94. This type is said to be in@ break- 
condition, that is the loss of crystallinity is attributed ie from 
down of the structure, possibly by radioactive bombardme? glow 
uranium or thorium impurities. Upon heating, this type ™ : 
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with an orange luminescence and may become crystalline. Because 
of the lower hardness, it is usually found in rounded grains and 
pebbles. Intermediate types of zircon are quite common. 

* See also Gem; HYACINTH; JARGON. (L.S. Rz.; X.) 

ZIRCONIUM, a metallic chemical element (symbol Zr, 
atomic number 40, atomic weight 91.22), occurs with titanium, 
hafnium, and thorium in group IVa of the periodic system, and is 
considered one of the “new” metals, Actually, M. H. Klaproth 
identified the element from its oxide in the mineral zircon in 1789, 
and metallic zirconium, probably an impure product, was made by 
J. J. Berzelius in 1824; but the next important advance did not 
come until 1925 when massive, ductile metal was made by two 
Dutch scientists, A. E. van Arkel and J. H. de Boer. Although the 
initial market for it was very limited, zirconium in massive form 
may be considered to have become commercial not long after 1925. 
In the middle 1940s, W. J. Kroll developed a cheaper process for 
making the metal. However, despite its interesting properties, 
zirconium probably would have remained of minor importance had 
not its use in nuclear reactors developed shortly before 1950. 

Ores.—Although new, zirconium actually is more plentiful than 
copper and several other common metals. It is obtained prin- 
cipally from two minerals: zircon, a zirconium silicate with the 
composition ZrSiO,4, and baddeleyite (brazilite), an oxide with 
the formula ZrOs. 

Zircon is found in beach sands in many parts of the world, par- 
ticularly in the U.S., Australia, India, and Brazil. In the U.S., the 
main source is the Florida beach sand mined primarily for titanium. 
Baddeleyite exists in quantity in Brazil, but no other important de- 
posits are known. A mixture of zircon and baddeleyite known 
commercially as "zirkite" is also shipped from Brazil. 

One characteristic of all zirconium ores, regardless of mineral 
or locality, is that they contain from about 0.7% to several per 
cent of hafnium, a metal similar in many ways to zirconium. In 
processing, hafnium (q.v.) usually moves with the zirconium and 
is found in the metal in about the same proportion as in the ore. 
It must be removed from zirconium intended for nuclear uses but 
is seldom objectionable when zirconium is used for other purposes. 

Production of Metallic Zirconium.—The steps from ore to 
metal can be given in outline only. Zircon will be used for illus- 
tration of the early stages. The grains containing zircon are sepa- 
rated from the non-zircon grains of sand by gravity methods such 
as use of shaking tables or, more commonly, spiral separators, with 
final separation by magnetic or electrostatic separators (see ORE 
Dressincs), The zircon portion is then mixed with carbon and 
heated in an arc furnace. In this step, the zirconium is converted 
to zirconium carbide and much of the silicon is lost by volatiliza- 
tion. The carbide is then heated in a stream of chlorine and is 
converted to the tetrachloride, ZrCl,, which passes out of the 
chlorinator as a vapour and collects as a white powder in a con- 
denser, The silicon chloride formed from the silicon remaining in 
the carbide is so volatile that it passes on through the condenser 
and escapes. In another process, 
the zircon concentrate is fused 
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droxide, NaOH) and the zirco- 
nium is separated from the sili- 
con as sodium zirconate. 

Kroll Process—The Kroll 
Process of making zirconium is 
based on the reduction of ZrCl, 
with magnesium or sodium, and is 
Similar to the Kroll process for 
Producing hafnium and titanium, 
A simple apparatus for perform- 
ing the reduction is illustrated in 
fig. 1.. The largest item is a cylin- 
drical stainless steel vessel on the 
outside of which are wound sev- 
eral electrical heating units. In- 
Side the vessel are two steel pots, HEATING ELEMENT 
A and B, and baffles that serve aS ris, 1.—KROLL PROCESS FOR MAK- 
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A is filled with zirconium tetrachloride and B with magnesium. 
The lower part of the furnace is heated sufficiently to melt the 
magnesium and the upper part is brought to a temperature that 
gives a suitable pressure of ZrCl, vapour. As the vapour from the 
subliming ZrCl, fills the vessel, it passes downward and comes in 
contact with the molten magnesium. The result is the reaction 


ZrCh + 2Mg — Zr + 2MgCl 


Gradually, the magnesium is converted to MgCl, and the zirconium 
formed sinks to the bottom of the pot. 

The top of the furnace is provided with a skirt that rests in 
molten metal in a circular channel extending around the top of the 
vessel. If the internal pressure exceeds atmospheric value, the lid 
rises and a little vapour escapes. If the internal pressure falls, as 
when the ZrCl, supply is exhausted, helium enters automatically 
from a side container to build up the pressure so the molten metal 
will not be sucked in. 

At the end of the run and after the equipment has cooled, pot 
B is transferred to another vessel where it is placed in an inverted 
position. The second vessel is evacuated and then heated so that 
the magnesium and MgCl, will drain out of the pot and also be 
eliminated by volatilization. 

Iodide Process.—The iodide deposition process, based on the 
thermal decomposition of metal halides and developed by van 

Arkel and de Boer, is essentially 
TO VACUUM PUMP " : A 
+ a refining operation that is capa- 
ble of converting impure and of- 
ten brittle zirconium into ductile 
metal that can be fabricated 
readily. The process will be de- 
scribed briefly on the basis of a 
glass containing vessel although 
industrial production usually is 
carried out in metal containers. 

Fig. 2 shows a simple appa- 
ratus. The zirconium to be 
refined is placed between the out- 
side wall and a cylinder of per- 
forated molybdenum sheet, or 
grid. The wire on which the 
metal is to be deposited is sus- 
pended from tungsten electrodes 
entering through the top, After 
the charge of impure zirconium 
has been put in place and the top 
sealed, the vessel is evacuated and 
heated for removal of gases. The connecting tube to the pump is 
then sealed off at A. Next, the iodine, which has been immersed in 
liquid nitrogen, is heated and driven over into the deposition bulb 
after which the connecting tube is sealed off at B and the side arm 
removed completely. 

The apparatus being ready for operation, the vessel is heated 
to about 275° C and the filament to about 1,300° C. Two reac- 
tions occur simultaneously; (1) iodine vapour unites with the 
zirconium charge to form Zrl,, which is also gaseous; and (2) 
molecules of ZrI, are decomposed on the hot filament with the 
result that the zirconium atoms attach themselves to the wire and 
the iodine atoms drift back to the zirconium charge and combine to 
form more Zrl, As the reactions continue, the filament grows 
into a bar of the desired size. Because of its crystalline appearance, 
the bar is called a “crystal bar." To remove it, the operator must 
cut open the glass container. 

Other processes for producing zirconium have been used, but, 
in general, they produce finely divided or granular metal. 

Melting and Fabricating.—Zirconium made as described 
above usually is melted before it is fabricated. In one type of 
operation, the sponge or crystal bar is formed into a thick bar 
that acts as one electrode of an arc melting furnace. The other 
electrode is the water-cooled copper crucible into which the zir- 
conium bar is melted. The arc plays between the bar and the pool 
of molten metal in the crucible. This method is called “con- 
sumable electrode melting.” The furnace shell is tight and con- 
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tains helium, argon, or a mixture of these two inert gases at a 
reduced pressure. 

Forging, rolling, and most other fabricating processes may be 
performed on zirconium without difficulty. Ingots are often 
worked hot in the initial stages. If the temperature does not 
exceed 700° C and if the outer layer is subsequently to be re- 
moved, the metal may be worked bare. Sometimes pieces to be 
worked hot are enclosed in a tight envelope of steel or other metal 
that is removed after the operation. Trouble may be encountered 
in drawing zirconium into tubes, rods, or wire because of its tend- 
ency to seize in the dies. Special lubricants have been developed 
for avoiding this trouble. 

Physical, Mechanical, Chemical Properties.—Many prop- 
erties of zirconium are affected in some degree by the presence of 
contaminating elements. Hydrogen, oxygen, and nitrogen are very 
effective in this respect and all three can be absorbed by zirconium 
in astonishing amounts. Hafnium has only a minor effect on many 
properties, but it is extremely detrimental in zirconium that is to 
be used in construction of nuclear reactors. Other elements also 
influence the properties of zirconium, but reasonable care during 
processing will prevent contamination by them. 

Some of the more common physical properties are listed in the 
accompanying table; two properties deserve special mention. One 
is the change of atomic arrangement at approximately 860? C. Be- 
low this temperature, zirconium is hexagonal close-packed with 
a = 3.231 Å and c = 5.147 A; above it, the structure is body-cen- 
tred cubic with a = 3.60 A. Many properties change value abruptly 
as zirconium passes through this temperature. For example, the 
electrical resistance decreases by about 15%. The property that 
is most important in nuclear uses is the capacity for capturing 
thermal (slowly moving) neutrons. Zirconium has an absorption 
cross section of only 0.18 barns (1024 barns = 1 cm?) for thermal 
neutrons and, accordingly, belongs in the very limited group of 
metals that have low cross sections and hence are suitable for use 
in nuclear reactors. However, as hafnium has a much larger cross 
section of 115 barns, a relatively small contamination with this 
element can raise the total cross section of zirconium above an 
acceptable value. (For comparisons of the properties of hafnium 
and zirconium, see HAFNIUM.) 

Zirconium has a number of interesting chemical properties. Its 
high capacity for absorbing several gases has been mentioned. At 
1,000° C, it will absorb oxygen until its volume has increased 
visibly, Beyond the solubility limit, zirconium combines with 
oxygen to form ZrO. It has such a strong affinity for oxygen that 
it will attack refractory crucible materials like MgO, BeO, and 
ThOg by taking their oxygen from them. For this reason, zirco- 
nium must be melted in cooled metal crucibles. Although oxygen 
leaves zirconium untarnished at room temperature, it produces a 
dark coating at temperatures of a few hundred degrees. Zirco- 
nium sponge may react explosively with moisture. The reactions 
of zirconium with nitrogen are similar but less spectacular. With 
hydrogen, zirconium reacts rapidly at 800° C to form the brittle 
ZrHs. As a result of the reaction, massive zirconium is converted 

to a granular condition, The granules can be ground to powder 
and, if desired, the hydrogen may be pumped off to leave a prod- 
uct suitable for powdered metallurgy processes. 

Zirconium has excellent resistance to nitric acid, even at 100° 
C, and withstands relatively high concentrations of other inor- 
ganic acids at room temperature. It is attacked by aqua regia and 
by moist chlorine and bromine gases. It is almost completely re- 
sistant to all but a few organic acids. Its resistance to high-pres- 
sure water at 300° C and above is good if the metal is pure. But 
some contaminating substances, especially small proportions of 
nitrogen, reduce its resistance seriously. The addition of 2 or 
3% of tin compensates for the bad effect of nitrogen almost com- 
pletely. Resistance to high-pressure water is important in pres- 
surized water reactors such as the one used in the U.S. submarine 
"Nautilus." In general, molten metals attack zirconium, but pure 
molten sodium has no effect on it at 500° C or higher. 

Knowledge of the chemical compounds of zirconium has been ob- 
tained, perhaps principally, from investigations of methods for 

making it in the pure state. Besides the Kroll process, several 
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Physical and Mechanical* Properties of Zirconium 


Density, at 20° C, g/cc. ODE? 2 6.50 
Melting point C1 5-410: Wid Irene, Te ie 1,830 
Electrical resistivity at 0° Cohmem. — .. . 41 x 104 
Thermal coefficient of resistance ohm/ohm/°C |. 44 x 107€ 
Thermal coefficient of linear expats cm/cm/*C . 5.89 x 107* 
Specific heat, at 20° C, cal/g/°C. . . . 0.066 
Hrane AO ES 10) deinen; 80 

Tensile strength psi. se ars 25,000 
Yield strength (0.002 offset) psi . 8,000 
Elongationin2in.. n . . 50% 
Modulus of elasticity psi 13.7 x 108 


*Mechanical values should be considered only as illustrative, since reported measure- 
ments vary considerably. 
metallothermic reactions have been used for reducing compounds 
to metal. They are illustrated by the reactions 


ZrO, + 2Ca —9 Zr + 2CaO 
ZrCl, + 4Na — Zr + 4NaCl 
Na;Zr;F;; + 8Na —9 2Zr + 13NaF 


An excess of reductant metal is used in all three reactions and 
all three produce zirconium in a powder or granular form. The 
second reaction has been used particularly for making zirconium 
to be refined by the iodide deposition method. 

Uses.—The most important use for zirconium is in nuclear re- 
actors for jackets for uranium fuel rods, for alloying with uranium, 
and for reactor core structures. In the sodium-graphite reactor, 
it has been used as a jacket around the graphite moderator blocks, 
A much smaller but important use, mainly as a powder, is as a get- 
ter for cleaning up residual gases in vacuum tubes. It has minor 
uses also in the electrical industry. Because of its high resistance 
to corrosion it has found increasing use in the fabrication of pumps, 
valves, heat exchangers, filters, and other chemical handling and 
processing equipment. 

As an alloying element, zirconium is important in the production 
of magnesium alloys and is used to a smaller degree as an addition 
agent to steel. 

Two uses of zirconium oxide are as a packed-in electrical in- 
sulating material and as an opacifier to reduce the transparency of 
glazes on ceramic objects and of enamels on metals. A small 
amount of oxide is used for crucibles and for chemical equipment 
and laboratory ware. 

Zirconium silicate (zircon) is used in molding sands, in cor- 
rugated ceramics used in heat exchangers and thermal insulators, 
and in refractories, Compounds have been used in treating fabrics 
for rot and weather resistance, floor waxes, leather tanning, an 
photographic flashbulbs, and in petroleum-cracking catalysts. 

Bretiocrapny.—G. L. Miller, Zirconium (Metallurgy of the Rarer 
Metals) (1954) ; T. E. Thorpe, Dictionary of Applied Chemistry, vol. & 
(1954) ; F. Ephraim, Inorganic Chemistry, 6th ed., rev. and enlarged 
by P. C. L. Thorne and E. R. Roberts (1954); W. B. Blumenthal, 
Chemical Behavior of Zirconium (1958); C. A. Hampel (ed), Røre 
Metals Handbook, 2nd ed. (1961) ; American Society for Metals, Zir- 
conium and Zirconium Alloys (a symposium) (1953), Metals Hand- 
book (1961); B. Lustman and F. Kerze (eds), The Metallurgy of 
Zirconium (1955); American Society for Testing and Materials, Cor- 
rosion of Zirconium Alloys (a symposium) (1964). (B. A. R) 

ZIRIDS, a Muslim Berber dynasty which ruled in North Africa 
from the 10th to the 12th century A.D. They were members of the 
Sanhaja clan and came to prominence in the mountains of Kabylia 
where they had their first capital, Ashir, Born enemies of ps 
Zenata nomads of the plains, they became allies of the Fatimlcs 
(q.v.) of Kairouan (Al Qayrawan). Their loyal support of the 
Fatimids led to their being nominated, in the person of Buluggin 
ibn Ziri, as viceroys of the kingdom of Kairouan when al-Muʻizz 
led his men against Egypt (972). 

Later, the Zirids broke with the Fatimids and declared them- 
selves independent (1048). As a punishment the Cairo rulers E 
to the Maghreb the Banu (Beni) Hilal, a robber nomad tribe, ed 
cision which had disastrous consequences for North Africa. | nal 
ArRICA: History: North Africa.) Cut off from its Hed 
routes to the East, the country sank into anarchy. The Zirids m 
fell back on Al Mahdiyah disappeared from history. In the Ate 
Maghreb their kinsmen, the Hammadids, who had founded be 
own capital, Al Kal‘a, grew in prosperity until they too oast 
menaced by the wave of Hilali invasion. Falling back on the c 
they founded Bougie. 
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A third group of Zirids, the Banu Khurasan, established a local 
dynasty at Tunis and saved the town from anarchy. Finally, a 
fourth branch established an independent dynasty at Granada in 
Spain. They were eventually driven out of that country by the 
Almoravids (g.v.). A new wave of Berber invaders, the Almohads 
(q.v.), swept away the Almoravids and, by their conquest of North 
Africa, put an end to the remnants of Zirid supremacy (1152). 

Heirs to the culture of the Fatimids, who themselves carried 
on the cultural traditions of the Aghlabids (q.v.), the Zirids pre- 
served a civilization that was deeply imbued with the spirit of 
the East. Sabrah-Mansuriyah, near Kairouan, Al Kal‘a, and 
Bougie were lovely cities. Tunis, Al Mahdiyah, Sfax (Safaqis), 
and Granada were cared for and beautified by them. But at the 
end of their reign the consequences of the rupture with the East 
were already apparent and Spanish-Moorish influence was spread- 
ing. (L. Go.) 

ZIRKEL, FERDINAND (1838-1912), German pioneer in 
microscopic petrography, was born in Bonn, May 20, 1838. 
Trained as a mining engineer, in 1863 he became professor of 
mineralogy at Lemberg. His famous Lehrbuch der Petrographie, 
first published in 1866, was written before he had learned the tech- 
nique of microscopic petrography, which H. C. Sorby was develop- 
ing in England, but when in 1868 he revisited the British Isles he 
became acquainted with Sorby, who demonstrated the new tech- 
nique to him. Returning to Germany, Zirkel busied himself in 
making thin sections of rocks. In 1870 he published an important 
work on the microscopic characters of basalts, dedicating it to 
Sorby. 

Named to the chair of mineralogy in Leipzig in -1870, Zirkel 
continued his studies in microscopic petrography and in 1873 his 
Mikroskopische Beschaffenheit der Mineralien und Gesteine made 
the new method of study available to all. Zirkel was engaged by 
Clarence King to describe the rocks collected on the survey of 
the 40th parallel in the western United States. Zirkel wrote the 
fourth volume (1876) of the report of the survey, thus introducing 
microscopic petrography in the U.S. During his long tenure of the 
Leipzig chair, Zirkel rewrote his Lehrbuch completely and it be- 
came one of the classics of geology, reappearing in three large 
volumes in 1894. Zirkel retired in 1909 and died in Bonn, June 
12, 1912. 

ZITHER, a musical instrument consisting of a flat, shallow 
soundbox across which the gut or metal strings are stretched from 
side to side. The zither is placed across the knees of the player 
or on a table. The strings nearest the player run above a fretted 
fingerboard against which they are stopped by the left hand to 
provide the notes of the melody; they are plucked by a plectrum 
worn in a ring on the right thumb. At the same time fingers of the 
right hand pluck an accompaniment on the farther strings, all of 
which remain unstopped. A common tuning for the Austrian, or 
Salzburg, zither is: five melody strings, tuned to a’, d^, g’, g, and c. 
The 29 accompanying strings are tuned chromatically in a repeated 
cycle of fifths (4.e., C, G, D, A, etc.). The round-sided soundbox 
of this zither and the two-lobed soundbox of the Mittenwald vari- 
ety date from the 18th century. " 

Older zithers (the alpine 
Scheitholt, etc.) have narrow rec- 
tangular soundboxes and fewer 
melody strings, and the three or 
more bass strings provide merely 
a drone-like accompaniment on 
tonic and dominant. Their age is 
unknown. They are found from 
Rumania to Scandinavia and Ice- 
land (e.g., the Swedish hummel, 
latterly influenced by the Aus- | 
trian zither, and the Norwegian 
langleib); a.French form is the 
miniature épinette des Vosges. 
With some of these instruments 
the melody strings are stopped by 
Pressing them against the frets 
with a short metal bar. This way 
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of playing is also preserved on the American variety, the Appala- 
chian, or mountain, dulcimer (g.v.). There are also, in both 
Europe and the U.S., zithers that are sounded with a bow. 

Following the usage of E. von Hornbostel and C. Sachs, the 
word “zither” is also employed by musicologists as a generic term 
for all stringed instruments that have a soundbox lacking any pro- 
jecting neck or arms. This class includes—besides true zithers— 
psalteries and dulcimers, as well as numerous oriental and primitive 
forms. See MUSICAL INSTRUMENTS. 

BrisriocmaPHy.—kK. M. Klier, Volkstiimliche Musikinstrumente in den 
Alpen (1956); H. Panum, The Stringed Instruments of the Middle 
Ages, Eng. trans. by J. Pulver (1941); C. Seeger, “The Appalachian 


Dulcimer,” Journal of American Folk-lore, no. 279 (1958). 
(A. C. Ba.) 


ZITTAU, a town of East Germany in the Bezirk (district) of 
Dresden, German Democratic Republic, lies near the frontiers of 
Poland and Czechoslovakia on the Neisse River, about 63 mi. (100 
km.) ESE of Dresden. Pop. (1964) 42,876. Four 13th- and 
15th-century churches still remain. There are training schools 
for the building trade, electric power management, and agricul- 
ture. Zittau is a railway and road junction, It is a centre of the 
textile industry; lignite is mined nearby. The town was founded 
about 1230 and received its municipal charter in 1255, 

ZITTEL, KARL ALFRED, Rirter von (1839-1904), Ger- 
man paleontologist who proved that the Sahara Desert had been 
land during the Pleistocene Ice Age, was born at Bahlingen, 
Baden, on Sept. 25, 1839. Educated at Heidelberg, Paris, and 
Vienna, in 1863 he was appointed assistant in the royal mineral 
cabinet of Vienna and became professor of mineralogy, geognosy, 
and paleontology at the Polytechnic School, Karlsruhe. In 1866 
he was made professor of paleontology at Munich, later becoming 
professor of geology and conservator of the geological collections 
until his death at Munich on Jan. 5, 1904. 

Zittel’s first research dealt with minerals and petrography. In 
1873-74 he was geologist of an expedition to Libya, during which 
he collected material for his conclusion about the Sahara. His first 
paleontologic paper appeared in 1861; later he accepted evolution 
and led in applying it to paleontology, especially in his studies of 
ammonites. He did not write extensively on theory, however, nor 
did he accept the neo-Lamarckian doctrines of Alpheus Hyatt and 
Edward Cope. In 1876 he began his studies of fossil sponges, 
which established their classification and laid a basis for that of 
modern forms. His principal contributions to vertebrate paleon- 
tology dealt with turtles and pterodactyls of the Bavarian litho- 
graphic limestones. One of his best-known works is the Ge- 
schichte der Geologie und Palüontologie (1899; History of Geology 
and, Pglaeontology, 1901). (C. L: FE; M. A. F.; X.) 

ZIZKA, JAN (c. 1376-1424), Bohemian military leader 
whose successes on the Hussite side against the German king 
Sigismund made him a hero of Czech nationalism. A member of 
the lesser gentry, he was brought up at the court of King Vaclav 
IV of Bohemia (the German king Wenceslas [g.v.]), in the trou- 
bles of whose reign he early lost the use of an eye. After serving 
with the Poles in the Battle of Grunwald against the Teutonic 
Knights (1410), he returned to Prague and began to emerge as a 
zealous follower of John Huss (q.v.) : 

When Vaclav IV died in 1419, the Hussites (q.v.) violently 
resisted the claims of his halfbrother, Sigismund, to the Bohemian 
throne (see Sicismunp, Holy Roman emperor). Already king of 
Hungary and German king, Sigismund was identified with the 
Catholic policy of the Council of Constance (q.v.) against Hus- 
sitism. During a temporary armistice between the citizens of 
Prague and Sigismund's partisans, ZiZka went to Tabor, the bibli- 
cally named stronghold of the most resolute Hussites, and there 
helped to organize a new military community, becoming one of its 
four hejtmané or captains of the people. It was he who devised 
the system of using farmers’ wagons to form mobile barricades, 
both for defense and for attack. When Prague subsequently ap- 
pealed for help against Sigismund, the Taborites marched forth 
and took up a position on the Vitkov hill outside the city (where 
the suburb of Žižkov now stands). There, on July 14, 1420, thanks 
largely to Zizka, they repelled an attack by Sigismund’s forces, 
which then had to abandon Prague. 
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Zizka continued fighting against Sigismund’s partisans. When 
the Estates of Bohemia and Moravia met at Caslav (June 1, 1421), 
he was made a member of the provisional government which they 
appointed. He summarily exterminated the extremist Adamite 
sect. Resuming his warfare against the Catholics, he captured a 
small castle near Litoměřice, which he kept for himself as the re- 
ward of his services, naming it “the Chalice” (in accordance with 
the devout practice of the Hussites). 

The loss of his remaining eye at the siege of the castle of Rabi 
made Zizka totally blind, but he retained his military command. 
He defeated an army led by Sigismund on Jan. 6, 1422, at Nébovid, 
near Kutna Hora, and on Jan. 10 at Némecky Brod. Early in 
1423, however, he seceded from the main body of the Taborites 
(whose republicanism—as well as their liturgical innovations 
—was objectionable to him) and set up a new force in conjunc- 
tion with another Hussite community, that of Horeb. As war 
broke out among the Hussites, he won a victory at Hořice on 
April 27 over the moderates of Prague and their noble supporters, 
the so-called Utraquists. After the Armistice of Konopiště (June 
24), he defeated the Utraquists again at Strachov, near Hradec 
Králové, on Aug. 4. 

In 1424 Zizka won more successes against his Hussite opponents 
at Skálice (Jan. 6) and at Malešov (June 7). He was threatening 
Prague when a truce was made between the Hussite factions on 
Sept. 14. Under his command, thé combined Hussite forces then 
marched against Sigismund's supporters in Moravia; but he died 
of the plague at Přibyslav on Oct. 11, 1424. 

UE euros G. Heymann, John Žižka and the Hussite Revolution 

ZLATOUST, a town of Chelyabinskaya (Chelyabinsk) 
Oblast’ of the Russian Soviet Federated Socialist Republic, 
U.S.S.R., stands on the Ay River and on the main Ufa-Chelyabinsk 
railway, where river and rail cut through the Uren'ga Range of the 
Urals, 65 mi. (105 km.) W of Chelyabinsk, Pop. (1959) 161,342. 

The Kosatur iron and copper works were established there in 
1754, the town of Zlatoust being created in 1865. Prerevolution- 
ary Zlatoust was noted for its engraved steel, knives, and swords. 
The town has remained one of the most important metallurgical 
centres of the Urals, with large-scale production of high-grade and 
stainless steels. Machine tools and clocks are also made. 

(R. A. F.) 

ZNOJMO (Ger. Znam), in the Brno Kraj (region) of Czech- 
oslovakia, is one of the most ancient and beautiful cities of 
Moravia, lying on the north bank of the Dyje River, 50 mi. (80 
km.) SW of Brno by rail. Pop. (1961) 23,737. The first mention 
of it isin the 11th century, and it was a stronghold of the Premyslid 
princes until the mid-13th century. Notable buildings include the 
ù 12th-century Romanesque chapel in the castle and the great Town 

&Hall (15th century) with its 250-ft. (76-m.)-high tower. The 
chduke Charles of Austria and Napoleon met at Znojmo after 

Battle of Wagram (1809) to arrange an armistice. 
jmo's wealth arose largely from the fertility of its neighbour- 
ind food-processing industries have always been important. 

(H. G. S). 
in astronomy and astrology a zone of the heavens 
e the paths of the sun, moon and principal planets. 
f the planets deviate only slightly from a com- 
ver on earth sees these celestial bodies moving 
e celestial sphere. The various configura- 
rere grouped at least as early as 3,000 B.c. 

ellations representing certain objects or 
Spent, goat, etc. Since the majority of 
crossed by the paths of the planets 
called this zone zddiakos kyklos, 
little animals." 

r the number of the “zodia- 

Some time before the 
mathematical astronomy 
itions. The "zodiacal 
the apparent orbital 
en from the neigh- 


tions of the fixed. 
in Mesopotamia 
animals like the ray 
the constellations 
represented animals, t 
“circle of animals,” or ta 
Originally neither the 
cal” constellations was accu 
Hellenistic period the develo 
in Mesopotamia resulted in aca 
signs,” numbering 12, became equal 
circle of the sun, the ecliptic. Their 
bouring constellations, are 
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Libra, the Balance 

Scorpio, the Scorpion 
Sagittarius, the Archer 
Capricornus, the Goat 
Aquarius, the Water Carrier sy 
Pisces, the Fishes x 


Aries the Ram P 
Taurus the Bull Yý 
Gemini, the Twins Jf 
Cancer, the Crab 6 
Leo, the Lion [9] 
Virgo, the Virgin Tf 
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The history of the symbols is unknown; they seem to appear first 
in Greek manuscripts of the late middle ages. 

In Babylonian astronomy the boundaries of these 12 signs were 
defined in such a fashion that the vernal equinox fell in the tenth 
or in the eighth degree of the first sign. Greek astronomers, how- 
ever, changed these definitions. Eudoxus of Cnidus (about 360 
B.C.) supposedly placed the equinoxes in the middle of the signs, 
Hipparchus (about 150 s.c.) placed them at the beginning and this 
practice remains standard in mathematical astronomy: celestial 
longitudes are counted from the “first of Aries" (0° Aries) east- 
ward. This point is defined by the intersection of ecliptic and 
equator. Since precession moves this point slowly westward, the 
zodiacal signs counted from the vernal point lost more and more 
their original relation to the constellations. At present the first 
of Aries lies in the constellation of Pisces. 

The concept of the zodiac and its pictorial representation 
reached Egypt early under Greek domination (3rd century B.c.), 
Here it amalgamated with the native sequence of constellations, 
the so-called 36 decans, each of which came to mean exactly one- 
third of a zodiacal sign. At about the same time there occurred 
the rapid development of astrological doctrines which combined 
Babylonian, Egyptian and Greek elements into one gigantic system 
of theories about powers of the celestial bodies and their mutual 
relations to the parts of the zodiac. In this Hellenistic form, the 
astrological concepts related to the zodiac spread to Rome, then 
to Byzantium and India, from where they returned, often with new 
additions, to the Islamic and Christian West. Their role in art 
and literature became particularly great in the Italian Renaissance. 
See ASTROLOGY; ASTRONOMY: Ancient Astronomy: Mesopotamia; 
Modern Descriptive Astronomy: The Seasons; see also references 
under "Zodiac" in the Index. (0. E. NJ) 

ZODIACAL LIGHT, a band of light in the night sky con- 
centrated along the zodiacal circle referred to by astronomers as 
the ecliptic. The light is seen in the west after twilight and in the 
east before dawn. It is easily visible in the tropics where the eclip- 
tic is approximately vertical to the horizon. In mid-northern lati- 
tudes, it is best seen in the evening in February and March and 
in the morning in September and October. nil 

The zodiacal light can be followed visually along the ecliptic 
from a point 30° from the sun to about 90°. Photometric meas- 
urements indicate that the band continues along the ecliptic to 
the region opposite the sun where a slight enhancement called the 
gegenschein (q.v.), or counterglow, is again visible. It is now 
known that there is some zodiacal light in all parts of the sky, 
even at the poles of the ecliptic; a part of the coronal light dur- 
ing a solar eclipse is actually the inner part of the zodiacal let 
One degree from the limb of the sun its intensity is about JO 
times as bright as the brightest region observable after twilig d 
but this intense coronal zodiacal light cannot be observed n in 
daytime because it is overwhelmed by the scattered light jn 
day sky. Outside the earth’s atmosphere, the zodiacal light Wo 
be visible nearly to the surface of the sun. Y " 

Zodiacal light probably is the reflection of sunlight um 
swarm of meteoric particles concentrated in the plane of Eas 
ecliptic. Its measurement at angles greater than 90° from the 
indicates that the swarm extends beyond the earth’s orbit. ine d 
part of the zodiacal light is thought to be due to an electron an 
which has a concentration of about 1,000 electrons per cubic sted 
timetre near the earth, The general physical picture sup 
is that of a spindle-shaped swarm of meteoric particles pets 
trated near the fundamental plane of the solar system. Su ation 
ticles would melt close to the sun and so the conc 
probably starts at about y} astronomical unit. Very sm: 
particles, smaller than 0.001 mm. in diameter, are blown di 
the solar system by radiation pressure; for larger particles, 
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is a spiraling in toward the sun which in astronomical time would 
sweep the region free. To maintain the particle swarm against the 
depletion of radiation pressure and loss by spiraling requires the 
addition of approximately one ton of dust per second. Possible 
sources of the dust are.the fragmentation of asteroids by collision 
and the disintegration of comets. (F. E. R.) 

ZOFFANY (Zorranji or ZAFFANM, perhaps originally Zaur- 
FELY), JOHN (Jowann) (1734-1810), Anglo-German painter 
of portraits, conversation pieces and theatrical scenes, was born in 
Frankfurt am Main and studied in Italy. He went to England 
about 1761, exhibiting at the Society of Artists from 1762 to 1769 
and at the Royal Academy (of which he became a founder- 
member) from 1770 to 1800. In 1772, at the expense of George 
III, he went to Florence, returning to England in 1779. From 
1783 to 1789 he was in India, where he painted many portraits. 
His first success was “Garrick in ‘The Farmer’s Return’ " (1762), 
as a result of which he painted a number of scenes of the theatre, 
many including portraits of David Garrick. The invention of this 
genre may be due to Zoffany, following a lead given by William 
Hogarth (q.v.). 

Among his best-known works are “Queen Charlotte and the Two 
Eldest Princes" (c. 1766), "The Members of the Royal Academy” 
(1772) and “The Tribuna of the Uffizi Gallery, Florence" (1772- 
80), all in the royal collection; “Mrs. Oswald" (c. 1770), a life-size 
full-length portrait (exceptional for Zoffany) in the National gal- 
lery, London; “Charles Towneley Among His Marbles” (1790) 
in Burnley (Lancashire) art gallery. Others are in the National 
Portrait gallery, London, at Edinburgh, Glasgow, Birmingham, 
Oxford, in the Garrick club, London, and elsewhere. Zoffany died 
at Strand-on-the-Green, Middlesex, on Nov. 11, 1810. 

See Lady Victoria Manners and G. C, Williamson, John Zoffany 
(1920) ; E. K. Waterhouse, Painting in Britain 1530-1790, ch. 24 (1953). 

(P. J. My.) 

ZOG I (Aumep Bey Zocu) (1895-1961), king of the Albanians 
from 1928 to 1939, was head of the Zogolli, one of the four ruling 
families of the Mati district. Born in the castle of Burgajet on 
Oct. 8, 1895, the son of Jemal Pasha, he was educated at a military 
school at Monastir (Bitola) and in Constantinople. He first dis- 
tinguished himself as a supporter of the prince of Wied in 1914 
During World War I he fought for the Austrians. He became 
minister of the interior (Jan.—Nov. 1920) and organized resistance 
to the Yugoslav incursions during the autumn. He was com- 
mander in chief of the national forces under the “Sacred Union” 
cabinet (Oct.-Dec. 1921), and again distinguished himself against 
the Yugoslavs. As minister of the interior in Jafer Ypi’s cabinet 
(Dec. 1921-Dec. 1922), he suppressed a serious insurrectionary 
movement in March 1922 and disarmed the lowlanders. Becoming 
prime minister in Dec. 1922, he governed with ability, pursuing a 
sound anti-irredentist and constructive policy. Toward the end 
of 1923 he was accused by the Democratic party of obstructing 
various progressive and agrarian reforms. After an attempt on his 
life, he resigned in Feb. 1924, but his influence remained. A revolt 
against him and his colleagues took place in June, and he sought 
refuge in Vugoslavia. But skilfully turning Yugoslav policy to 
his own advantage, he returned to Albania in Dec. 1924 and ousted 
his successor, Bishop Fan Noli. His election as president of the 
Albanian republic on Feb. 1, 1925, ushered in a period of internal 
tranquillity. He was proclaimed king at Tirane on Sept. 1, 1928. 
On April 27, 1938, he married Countess Geraldine Apponyi of 
Hungary. A son, Leka, was born to them on April 5, 1939. Three 
days later, on the Italian occupation of Albania, the king and queen 
became exiles in Greece. Later they went to France and in 1940 
to Great Britain. From London Zog encouraged a national under- 
ground movement in Albania, but his hopes were dashed by the 
establishment of a people's republic by Enver Hoxha. Zog left 
London for Cairo in Feb. 1946. He next moved to New York and 
later to Cannes, France. He died in Paris on April 9, 1961. 

ZOISITE, a rock-forming mineral of the epidote (g.v.) group, 
composed of calcium aluminum silicate, is a characteristic product 
of metamorphism, and of hydrothermal alteration of igneous rocks. 
In rocks rich in plagioclase, such alteration may produce saus- 
Surite, a mixture in which zoisite is the predominant mineral and 
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which is characteristic of gabbro (g.v.). The usual colour is white 
or gray, the hardness is 6.5 and the specific gravity 3.3. The 
formula is Ca,Al;(OH)(SiO,), and it crystallizes in the ortho- 
rhombic system. Crystals are usually prismatic, deeply striated 
parallel to their length, and have a perfect cleavage [oro]. Nor- 
mal zoisite has the optic plane parallel to the cleavage, while in 
zoisite containing more than 5% of iron replacing aluminum, a 
marked change in optical properties occurs. The optic plane be- 
comes [oor] and the refractive indices and the birefringence are 
higher. Substitution of manganese lowers the indices and gives 
the variety thulite, pink in colour and strongly dichroic. Thulite 
occurs at Telemark, Nor., and in the Piedmont region, Italy. 
Zoisite is not so common as clinozoisite and epidote. Its close 
relationship to these two monoclinic minerals of the epidote group 
is revealed if the crystallographic orientation of zoisite is changed 
so that the cleavage is basal [oor] and the prism zone made paral- 
lel to the b axis. ^ (L. S. Rr.: X.) 

ZOLA, EMILE EDOUARD CHARLES ANTOINE 
(1840-1902), French novelist and critic, founder of the Naturalist 
movement in literature, was born in Paris on April 2, 1840. Natu- 
ralized as a French citizen in 
1862, he was the only child of an 
Italian father and a French 
mother: Francesco Zola and Émi- 
lie Aubert. The heredity of this 
convinced believer in the power 
of inherited characteristics is of 
some interest. His father, who 
came of a Venetian family of 
churchmen and soldiers, served in 
the Italian artillery and hoped to 
become an officer in the engineers, 
but after the fall of Napoleon he 
soon found the oppressiveness of 
the Austrian regime intolerable. 
He left his native country and 
settled in France, where he went 
into practice as a civil engineer. 
He was a man of considerable 
energy and vision. His chance 
came when, thanks to the good 
offices of Thiers, he was entrusted with the task of building a canal 
to bring water to Aix-en-Provence—the “Plassans” of his son’s 
novels—and the family moved there in 1842. Five years later he 
died suddenly in Marseilles. 

The father’s family was remarkable for three types: the builder, 
the soldier, and the priest. It is arguable that they were all re- 
flected, and sometimes caricatured, in his son’s life and work: 
the builder in the novelist who constructed the vast Rougon-Mac- 
quart cycle of novels, the achievement for which he is chiefly 
remembered; the soldier in the controversialist who was always 
at loggerheads with one section or another of the public; and the 
believer in the man who displayed such a naive faith in science. 

Early Years.—Francesco Zola left his dependents in straitened 
circumstances, Mme Zola returned to Paris in 1857 in order to 
better supervise her interests in the canal. Her son joined her the 
following year. He finished his education at the Lycée Saint-Louis 
where, like other distinguished writers, he failed his baccalauréat 
examination in 1859. 

He spent the next two years in the vain search for employ- 
ment. The stories of the future novelist remaining all day in bed 
wrapped in an eiderdown because he had pawned his trousers or 
living on sparrows caught outside his attic window have no doubt 
been exaggerated, but these two years were a period of real hard- 
ship. They also provided him with a first-hand knowledge of how 
the poor lived, which was to be of great value to him as a novelist. 
He eventually secured a clerical post in a shipping firm and loathed 
it. His fortunes took a turn for the better in March 1862 when he 
moved to the sales department of the publishing house of Hachette. 
His first book, a collection of short stories called Contes à N inon, 
was published in 1864. It was followed in 1865 by a grim and 
sordid autobiographical novel, La Confession de Claude, which at- 
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tracted the attention of the police. There were no proceedings, but 
Hachette is said to have offered him the choice of giving up litera- 
ture or resigning. He had already begun to supplement his wages 
by free-lance journalism. In January 1866 he left the firm and for 
the rest of his life earned his living as a writer. 

Chief Works.—Thérése Raquin, a gruesome novel in which he 
first put his “scientific” theories (see below) into practice, ap- 
peared in 1867. Madeleine Férat, another experiment in scientific 
fiction, followed in 1868, but Zola was already turning his mind to 
a much more ambitious project, similar to that attempted by Balzac 
in his Comédie humaine. He claimed that the whole of the 
Rougon-Macquart cycle, described in the subtitle as “The Natural 
and Social History of a Family Under the Second Empire,” was 
planned before he began to write. This is not accurate. He origi- 
nally intended to write 10 novels, but in the course of production 
the number rose to 20. The first two novels were virtually com- 
pleted by 1870, and one had actually begun serialization in a 
magazine, but was interrupted by the outbreak of war. Zola mar- 
ried Gabrielle Eléonore Alexandrine Meley on May 31 of the same 
year. As he had two women dependent on him, he was exempt 
from military service and spent the war years outside Paris. 

The opening volume of the cycle, La Fortune des Rougon, was 
published in book form in 1871. It was followed by La Curée 
(1872), Le Ventre de Paris (1873), La Conquéte de Plassans 
(1874), La Faute de l'abbé Mouret (1875), and Son Excellence Eu- 
gàne Rougon (1876). The sales of these six novels were good with- 
out being sensational, but the appearance in 1877 of L'Assommoir 
(“The Dramshop"), the celebrated study of alcoholism, put the 
novelist in the best-seller class. He became the best-known writer 
in France. From this time onward his success was assured and 
some of the later novels outsold L’Assommoir. The remaining 13 
novels occupied him for another 16 years: Ume Page d'amour 
(1878), Nana (1880), Pot-bouille (1882), Au Bonheur des dames 
(1883), La Joie de vivre (1884), Germinal (1885), L'Oeuvre 
(1886), La Terre (1887), Le Réve (1888), La Béte humaine 
(1890), L'Argent (1891), La Débácle (1892), and Le Docteur 
Pascal (1893). The Rougon-Macquart had dealt with the past. It 
was followed by two much shorter cycles describing the present 
and the future; Les Trois Villes consist of three novels: Lourdes 
(1894), Rome (1896), and Paris (1898); and at the time of his 
death Zola was still working on Les Quatre Évangiles (“The Four 
Gospels"), three of which were published as Fécondité (1899), 
Travail (1901), and Vérité (1903). The final volume, Justice, 
was planned, but never written. 

Throughout his career Zola was a controversial figure, He was 
an ardent admirer and supporter, for instance, of the young Im- 
pressionists, publishing in 1867 a biographical and critical study 
of Édouard Manet. He did his best to keep the controversies 
going, partly because he enjoyed them and partly because he real- 
ized, with his flair for publicity, that it was an excellent way of 
promoting the sales of his books. As a young man he had used 
literary journalism as a means of propagating his theory of Natu- 
ralism, which in the main was an attempt to find a scientific basis 
for realism. His work was constantly denounced by the conserva- 
tive public as pornography. There was a more serious attack in 
1887. The publication of La Terre, one of his grimmest and most 
outspoken novels, was the occasion of an onslaught by five writers 
of the younger generation which appeared in Le Figaro under the 
title of “The Manifesto of the Five.” 

The year 1888 was marked by an upheaval of a different kind. 
Zola formed a liaison with Jeanne Rozerot, a laundress who was 
30 years his junior, A daughter was born in 1889 and a son in 
1891. Mme Zola took the blow hardly, but in time accepted the 
position and after her husband’s death recognized the children 
legally. The liaison brought Zola lasting happiness, but it was the 
end of the novelist. With the exception of La Béte humaine, there 
is a falling off in the later volumes of the Rougon-Macquart. Les 
Trois Villes have moments of power, but Les Quatre Evangiles are 
social tracts disguised as fiction, 

The Dreyfus Case.—Zola’s intervention in the Dreyfus Case 
(see DREYFUS, ALFRED) is the most celebrated episode of his 
career, but it is possible that his motives have been misinterpreted. 
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At an early stage in the proceeding he had decided that Dreyfus 
was innocent. On Jan. 13, 1898, he published a violent denuncia. 
tion of the French General Staff in the newspaper L'Aurore, Tt 
took the form of an open letter beginning with the words “Jace 
cuse." He was prosecuted for libel and found guilty. He ap. 
pealed. His conviction was quashed by the Cour de Cassation on 
April 2. There was a retrial at Versailles on July 18, Zola did not 
wait for the verdict. On the advice of his counsel and friends he 
fled to England. He spent 11 months there, writing Fécondité and 
being looked after by Henry Vizetelly, who in 1889 had been im- 
prisoned for translating his novels into English. He returned to 
France the following June when he heard that the Dreyfus Case 
was to be reopened with a possible reversal of the original verdict, 
His intervention was no doubt prompted to some extent by altru- 
istic motives, but there was almost certainly an element of vain- 
glory and a love of publicity. For it is a fact that in doing what 
he did he was simply behaving like one of his own Rougons who 
was inspired by a desire for publicity instead of money or power, 
Zola was in some respects almost a dual personality. His attack, 
which was no more than a series of assertions unsupported by ra- 
tional argument, suggests that he failed to distinguish between the 
life he had created in the novels and everyday life, or to see that 
the two were governed by very different laws. 

Death.—On Sept. 28, 1902, the Zolas returned to Paris from 
Médan where they always spent the summer months. A fire had 
been lighted in their bedroom. They slept with the windows closed. 
Owing to a defective flue or failure to sweep the chimney they were 
overcome in the night by carbon monoxide fumes. (The suggestion 
has been made that the “accident” might have been engineered by 
some of his political enemies, but the case must be regarded as not 
proved.) Zola was dead by the time help arrived, but his widow 
recovered after a few days in the hospital. He was given a public 
funeral and his remains are preserved in the Panthéon, the vast 
lay mausoleum reserved for France's great men. His reputation 
prevented him from becoming a member of the Académie Fran- 
caise, for which he stood unsuccessfully on no less than 19 occa- 
sions, 

Evaluation.—As a man and a writer Zola was in many respects 
a typical product of the 19th century. In common with most of 
the leading writers of the age his relationship with his mother was 
abnormal: she appears in the novels as the loved-and-hated figure. 
The loneliness and hardship of the early years of this only child are 
reflected in the orphans, waifs, and outcasts who are recurrent 
figures in his work, He was, however, most obviously a product 
of his age in his credulous faith in science and his uncritical ac- 
ceptance of scientific determinism, which was the prevailing philos- 
ophy of the later 19th century. He was particularly influenced by 
the views on environment and heredity held by Hippolyte Taine 
(q.v.). Zola maintained that naturalism was indigenous in F rench 
life and was fond of describing Diderot or even Montaigne as 
among its originators. He also claimed to base his practice as à 
novelist on Claude Bernard's Introduction à l'étude de la médecine 
expérimentale (1865), which he did not in fact read until 1878. 
In his essay on Le Roman expérimental (1880) he argued sen- 
ously that the novelist could perform the equivalent of laboratory 
or clinical tests on his imaginary characters which would provi 
valuable practical information about those weaknesses and vices 
that were the source of unhappiness and crime, Human naue 
he believed, was completely determined by heredity. Weak 
and vice were the result of an "organic lesion" in one member 9 
a family which was unfailingly transmitted to all his descendens 
It was only a fluke if any of them like his own Dr. Pascal Ros ; 
happened to escape. Once this was understood, he thought A 
the weaknesses could be eradicated by the combined eio 
medicine and education, that human nature could be perito ime 

The philosophy of determinism is not an inspiring one E E 
imaginative writer. No one today would accept Zola's cru e AY 
terpretation of the principle of heredity which he found a 
work of a Dr. Prosper Lucas, a forgotten 19th-century cle? 
who provided a model for Dr. Pascal Rougon, but there 15 f his 
doubt that in spite of its limitations, the subjective effect ‘apie 
belief that everything was scientifically determined, thal 
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was moving in a solid foursquare world, did give him the strength 
to carry out his immense undertaking. He uses his two families— 
the violent Rougons and the weak Macquarts—to give continuity 
to the cycle. At one level it is a documentary account of French 
life from the coup d’état which placed Napoleon III on the throne 
to the defeat of Sedan and its aftermath. In the course of the 
cycle he contrives to study all the main facets of life during the 
Second Empire. It would, however, be a mistake to think that the 
novels only exist at the documentary level. Zola used the Second 
Empire to create what he himself described as a “microcosm.” 
His aim was to make it an emblem of the human condition, to show 
fallen humanity engaged in the practice of the seven deadly sins, 
then to suggest a cure. The cycle rests on a system of symbols. 
All the principal Christian doctrines are transposed into Naturalist 
terms. The “organic lesion” is the Naturalist equivalent of origi- 
nal sin, Tante Dide, the ancestor of both families, is a modern 
Eve. Sin enters this world not through eating the forbidden apple, 
but through drinking from the forbidden bottle. "Redemption" 
is to come in the person of the child born of the “free union” be- 
tween Dr. Pascal Rougon, the Saviour-figure, and his niece. 

The twin sources of Zola’s inspiration were the philosophy of 
the Enlightenment and Romanticism. This explains the “black 
poetry” which derives from the conflict between the two. What 
saves him as a writer, what makes him a very considerable figure 
in the European novel, is his poetic vision, It is his picture not 
simply of the gimcrack Empire, but of a doomed world going down 
to destruction in flame, smoke, and ashes which gives his most 
memorable pages their sulfurous visionary quality. 

See also references under “Zola, Emile Edouard Charles An- 
toine" in the Index, 

BriLrooRAPHY.—P. Alexis, Emile Zola, Notes d'un ami (1882); R. 
H. Sherard, Emile Zola: a Biographical and Critical Study (1893); 
E. A. Vizetelly, Emile Zola: Novelist and Reformer (1904) ; H. Massis, 
Comment Emile Zola composait ses romans d'après ses notes person- 
nelles et inédites (1906); J. G. Patterson, A Zola Dictionary (1912) ; 
H. James, Notes on Novelists (1914; reprinted in The House of Fiction, 
1957) ; M. Josephson, Zola and His Time (1929) ; D. Le Blond-Zola, 
Emile Zola raconté par sa fille (1931) ; G. Robert, Émile Zola: Prin- 
cipes et caractères généraux de son oeuvre (1952); A. Wilson, Emile 
Zola: an Introductory Study of His Novels (1952; revised, 1965); 
M. Bernard, Zola par lui-méme (1952; translated as Zola, 1960); 
F. W. J. Hemmings, Emile Zola (1953; 2nd ed., 1966) ; H. Mitterand, 
Zola journaliste, de l'afaire Manet à l'affaire Dreyfus (1962) ; H. Guil- 
lemin, Présentation des Rougon-Macquart (1964). See also M. Turnell, 
The Art of French Fiction (1959) ; H. Levin, The Gates of Horn (1963; 
reprinted, 1966). The prosecution of Vizetelly put a stop to English 
translations of Zola for many years; but the revival of interest in his 
work in France after World War II was to some extent reflected in the 
English-speaking countries, and the main works became available in 
competent, up-to-date versions. (M. Tv.) 

ZOLLINGER, ALBIN (1895-1941), German-Swiss poet 
and novelist, was the leading figure in the revival of Swiss poetry 
between World Wars I and II. Born at Zürich on Jan. 24, 1895, 
he was by profession a primary school teacher. Except for four 
years (1903-07) in Argentina, Zollinger lived in or near Zürich, 
where he died on Nov. 7, 1941. Three-quarters of his work was 
written in the last ten years of his life, during which he consumed 
himself in creative activity. Following impressionist trends, he 
became a master of landscape description, inspired by a highly 
refined sensuous delight. He was also preoccupied with the burn- 
ing aspiration to reach beyond the narrow limits imposed by the 
nature of man. For these themes, and encouraged by the examples 
of Hölderlin, Rilke, and Thomas Wolfe, he created an effusive 
lyrical imagery (Gedichte, 1933; Stermfrühe, 1936; Stille des 
Herbstes, 1939; Haus des Lebens, 1939). His novels (Der halbe 
Mensch, 1929; Die grosse Unruhe, 1939; Pfannenstiel, 1940; 
Bohnenblust, 1942) and his Novelle, Das Gewitter (1943), are 
confrontations with the great movements of his epoch, and while 
his plots suffer from looseness, his language is rich and evocative. 

Brstiocraruy.—Briefe an einen Freund, letters selected by T. Vogel 
(1955) ; Gesammelte Werke, 4 vol, ed. by F. Hindermann, with an 
introduction by M, Frisch (1961-62). See also P. Häfliger, Der 
Dichter Albin Zollinger, with bibliography (1954) ; H. Banziger, Heimat 
und Fremde (1958). (A. Bx.) 

OMBA, the capital of Malawi, lies at 3.141 ft. (957 m.) 
above sea level on the lower slopes of the Zomba Mountain, about 


75 mi. (121 km.) S of Lake Nyasa (Malawi). Pop. (1966) 19,616, 
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including over 1,500 Europeans, Coloureds, and Asians. Zomba 
was established in 1885 near the great slave route which ran from 
the southern end of Lake Nyasa to the Mozambique coast. Shortly 
afterward it became the recognized seat of government. In 1900 
it was proclaimed a township, lost this status in 1932, and was 
reconstituted as a township in 1934. The old residency, completed 
in 1887, was designed to provide fortifications against attack by 
slave raiders. It still stands by the Mulungusi River on the perim- 
eter of the botanical gardens and is used as a hostel for government 
officers. Adjacent are the government secretariat (rebuilt in 1922) 
and the parliament building (1957). There are a European kinder- 
garten school and African and European hospitals. A small air- 
field is about 5 mi. (8 km.) from the town. Most of Zomba's 
inhabitants are employed by the government, but many work on 
the dairy farms and tobacco plantations in the surrounding district. 

ZONARAS, JOHN (f. ist half of the 12th century), Byzan- 
tine historian who provides valuable information on the 11th cen- 
tury. After holding high office in Constantinople under Alexius I 
Comnenus, he became a monk and retired to a remote island. His 
world history extends from the creation to 1118. He drew on 
a rich collection of sources, of which some, notably the first 21 
books of Dio Cassius' history, are preserved only through him. 
A Lexicon and theological writings are also attributed to him. 

(J. M. Hv.) 

ZONGULDAK, chief town of an il of the same name on the 
Black Sea coast of northwestern Turkey. In mid-19th century 
coal was discovered in the vicinity, and the town quickly grew 
from a small village to a large town with a population (1965) of 
60,865. Nearly 80% of the men of the area are engaged in work 
connected with the coal industry. Zonguldak has a well-equipped 
port, the country's third largest in terms of traffic and the largest 
in amount of coal loaded. A mining school is located on a prom- 
ontory extending into the Black Sea. The town is connected with 
Ankara by rail. 

ZONGULDAK IL, extending southeastward from the coast, is a 
well-forested, mountainous region. Area 3,331 sqmi. (8,627 
sq.km.) ; pop. (1965) 649,901. The ilis well-advanced industrially, 
with important steel and iron plants in Karabük (pop. [1965], 
47,660). An electricity-generating plant at Çatalağzı serves a 
large part of western Turkey and there is a state-owned firebrick 
factory in Filyos. The building of small sailing crafts is an old 
tradition at Bartin. (N. Tu.: S. Er.; E. Tu.) 

ZONING. Zoning is the legislative method of controlling 
the use of land through establishment of standards and require- 
ments concerning the use of land and buildings, the proportion 
of the lot to be covered by them and the density of population. 
Primarily applied in urban areas, it is accomplished by division 
of the city or county land area into zoning districts, each hav- 
ing specific conditions under which land and buildings may be 
legally developed and used. Inspired by architectural and urban- 
design controls introduced in European cities toward the end of 
the roth century, it has grown in breadth and evolved to become a 
major arm of the general process of city planning in the United 
States. 

Zoning of this kind is perhaps more widely accepted in the cities 
of the United States than elsewhere. Its acceptance has come 
about through constitutionally based interpretation of the state's 
police power—the power of regulation in the interests of protect- 
ing public health, safety and general welfare. The evolution of 
zoning in the United States has been away from strict architectural 
and site-planning controls toward regulation of the social functions 
to which land and buildings are put. Another important develop- 
ment has been toward the establishment of a rational balance be- 
tween amounts of land for various urban activities, and their 
distribution in relation to market forces and systems of transpor- 
tation and vehicular circulation, in the interests of a more compre- 
hensive and creative approach to city planning. While not alone 
an answer to urban growth problems, it is, combined with other 
city-planning techniques, a major instrument for gaining greater 
physical order in cities. 

Zoning in European Cities.—In accordance with long- 
established municipal powers, German and Swedish cities applied 
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zoning regulations about 1875 to new land being urbanized around 
the older city cores, as a way of controlling the heights and con- 
centrations of buildings to avoid problems of congestion. The 
German laws were particularly rigid and widespread, and led to a 
greater spaciousness and uniformity of development than would 
have occurred under earlier, more primitive building regulations. 
Much of the orderliness of German and Swedish cities, and the 
consistent quality of building line and height which is so apparent 
in contrast with typical U.S. cities, is due to the early establishment 
of detailed zoning regulations and their widespread application at 
the time of major building activity growing out of the Industrial 
Revolution, The detailed site planning by public agencies in ad- 
vance of development that is typical of northern European cities 
tends to obviate the need for the kind of zoning legislation de- 
veloped in the United States. 

England.—England’s development of zoning regulations stems 
from the passage of the Town Planning act in 1909, which had 
for its general object the control of urbanization of new land. 
Relating almost solely to new building development, and coming 
at a later date than in Germany, the English law was not as effective 
in achieving architectural control in the more centrally located 
sections of cities. The emphasis in the restrictions imposed in the 
1909 law, as stated in the original act, was on “securing the amenity 
of the area,” in addition to regulating space, height or character of 
buildings. These early British zoning regulations, while somewhat 
effective in controlling industrial locations and in establishing 
standards for residential development, have been supplanted by 
more direct government action in new towns and public housing 
construction and control of development rights. 

Latin America.—Few Latin-American cities passed zoning 
laws based on early European experience, The strong cultural ties 
with Spain discouraged a flow from other countries of practices 
related to urban affairs, and Spain, lacking the widespread urban 
expansion of northern European countries, had only limited experi- 
ence with zoning. Latin-American cities, on the other hand, were 
undergoing tremendous growth about the turn of the 2oth century, 
and could well have profited by the German and British experience. 
During the 1920s, however, many of the larger cities in Latin 
America began city-planning programs and introduced limited regu- 
lations on building height and intensity, patterned somewhat after 
those of Europe. Thereafter, city growth continued at such a pace 
and on such a wide scale that the early ordinances primarily gov- 
erning building design proved insufficient to provide the necessary 
control over land and building uses. Generally speaking, Latin- 
American cities in the latter 1950s still had not adopted zoning 
ordinances that adequately met their particular problems of urban 
development. 

The United States.—In the United States, particularly in Cali- 
fornia, the need for regulating urban activities that under certain 
conditions were nuisances, such as the operation of commercial 
laundries or brickyards, first motivated the early ordinances 
around the turn of the 2oth century. Two cases involving these 
businesses came before the courts in r9rr and 1915, and out of 
them grew the acceptance of municipal control over the location 
of nuisance-creating activities. Meanwhile, in New York city, 
problems directly related to the height and form of buildings and 
extent of land coverage gave rise to the passage in 1916 of the 
first comprehensive zoning ordinance. The New York ordinance 
went far beyond this “nuisance theory” of zoning, adding to it 
the idea of architectural control of building form to assure that 
skyscrapers did not usurp their neighbour’s light and air. It also 
established the basic principle underlying contemporary zoning 
throughout the United States—the “planning concept of zoning,” 
which views zoning as a positive means of promoting the welfare 
of the community by guiding physical growth along orderly lines. 
Accordingly, zoning regulations should be provided consistently 
throughout all areas of a city and covering all possible types of 
land uses. In this sense zoning has become a major instrument 
in the guidance of physical development of private land and the 
implementation of long-range municipal policies. 

An important step in furthering comprehensive zoning was the 
appointment of the Advisory Committee on Zoning in 1921 by the 
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then secretary of commerce, Herbert Hoover; the model zoning 
ordinance drafted by this committee was widely adapted. Many 
states followed its and New York’s example, and passed enabling 
acts to permit cities to establish such zoning ordinances, Among 
early significant court decisions upholding the ordinances in specific 
lawsuits brought against the cities by individuals who were affected 
were the Lincoln Trust Co. v. Williams Building Corp. decision 
which upheld in 1920 the New York ordinance applying the “nui. 
sance theory”; the case of Carter v. Harper, in 1923 in Wisconsin, 
which clearly set forth a concept of planning behind zoning; and 
the Village of Euclid v. Ambler Realty Co: case in 1926, which was 
the first decision of the U.S. supreme court on the constitutionality 
of a comprehensive zoning ordinance. 

Accepted almost universally in the United States are the follow- 
ing objectives of zoning: reduction of fire hazards, control of 
congestion in houses and neighbourhoods, assurance of light and 
air for comfort and health, conservation of stability of property 
values, consolidation of commercial districts, provision for off- 
street parking, control of height and bulk of buildings, position 
on the lot and, indirectly, control of density of population. Areas 
of control in which there was experimentation in the latter 1950s 
included zoning for exclusive agricultural and related land uses to 
prevent urban sprawl, refinements of proportioning and locating 
land uses in relation to market forces, greater flexibility to relieve 
the hardships and monotony caused by some of the earlier arbi- 
trary zoning patterns and restrictions, provision for combining 
various related land uses in planned unit developments, the offering 
of incentives for better site design and development standards 
through award of bonus allowances for floor area in relation to lot 
size, the concept of zoning by performance standards rather than 
by permitting or excluding specified types of activities, and possi- 
bilities of zoning for improving the appearance of cities. 

Zoning has inherent in it certain limitations, It cannot shape 
new areas or reshape old ones without other instruments for carry- 
ing out official general plans, such as urban redevelopment, sub- 
division regulations, capital improvement programing and the 
design and construction of influential public works. Yet, it is an 
instrument of great potentiality in systematizing urban develop- 
ment, providing a better functional and aesthetic order and, par- 
ticularly, in carrying out general plans for cities in all parts of the 
world. 

See also HovusiNG; City PLANNING. 

BisrrocnAPHy.—Edward M. Bassett, Zoning: the Laws, Administra- 
tion, and Court Decisions During the First Twenty Years (1936; rev. 
ed., 1940) ; Chamber of Commerce of the United States, Zoning di 
Civic Development (1950) ; “Land Planning in a Democracy,” Law am 
Contemporary Problems, vol. 20, no. 2 (spring 1956) ; National Indus- 
trial Zoning Committee, Principles of Industrial Zoning (1951) ; Dennis 
O'Harrow, Performance Standards in Industrial Zoning, National In- 
dustrial Zoning Committee (1954) ; Charles A. and Arden H. Rathkopf, 
The Law of Zoning and Planning: Comprehensive Citation of Cases, 
Excerpts From Court Decisions, Essential Forms, Model Zoning Ordi- 
nances, 2 vol., 3rd ed. (1956) ; E. C. Yokley, Zoning Law and Practice, 
and ed, vol. 1 (1953). (Œ. J. V) 

ZOO, a more or less parklike setting for the display of living 
animals. Zoos are favourite places of entertainment, Hd 
and education with city dwellers in many countries of the world. 
Originally intended to exhibit exotic animals, zoos have begun to 
display the more common types of domestic animals that urban 
children, cut off from nature, may be unfamiliar with. Many Ah 
have instituted children's zoos to provide small, tame animals. T 
youngsters to play with and to feed. Roadside zoos, often u 
to the display of local animals, and game farms along major an 
ways afford rest and recreation to travelers. Although some dud 
exhibit birds and fishes, exclusive settings for these animals 9 
called aviaries and aquariums (qg.v.). 

Zoos in general are growing and increasing. There are 
than 30 in the United States, and facilities for zoolo 1 
are available in such remote places as Khatmandu, Nep? those 
Lahore, Pakistan. Attendance and interest in zoos has risen: tl 
in Tokyo, Japan, Washington, D.C., and Lincoln Park, Chicas 
each have more than 4,000,000 visitors annually. cred ani- 

History.—The custom of keeping collections of living 
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king of the Chou dynasty, in the early part of the 12th century 
s.c. maintained near his palace a “garden of intelligence" in which 
were exhibited specimens from the various provinces in the empire. 
Inancient Egypt menageries were kept as adjuncts to the temples, 
but the Empress Hatasu in the 18th dynasty had a "garden of ac- 
climation" and sent a fleet to the land of Punt (the first expedition 
for live animals), that brought back dogs, monkeys, leopards and 
giraffes, An obelisk in the British Museum describes the capture 
of animals by Ashur Akbar, one of the early kings of Nineveh. 
The animals were brought to the capital and *by each animal was 
placed its name.” Solomon had his monkeys and peacocks, and 
Nebuchadrezzar his lions. 

Ancient Greeks maintained collections of birds, and later, of 
mammals; Aristotle kept a collection of live things secured for 
him by the men of Alexander's army. The Romans had collec- 
tions far exceeding in numbers anything of today, with hundreds 
of lions, tigers, and leopards. Most of these were used in the 
arenas in gladiatorial and other combats. In 29 B.c. Octavius 
Augustus, quite an amateur of natural history, maintained a col- 
lection of 420 tigers, 260 lions, 600 African animals including 
cheetahs, panthers, and other carnivores, 1 rhinoceros, 1 hippo- 
potamus, several seals, bears, elephants, eagles, and 36 crocodiles. 

During medieval times zoos were maintained sometimes as civic 
institutions as in Florence, but more often as private menageries of 
the nobility. In 797 the caliph of Baghdad, Haroun el Raschid, 
sent an elephant and some monkeys to the emperor Charlemagne. 
In the 13th century Marco Polo reported the collection of lions, 
tigers, leopards, hippopotamuses, and wild asses in Kubla Khan’s 
palace at Xanadu, and another menagerie with stables for elephants 
and rhinoceroses. Henry I (1100-35) established a royal menag- 
erie at Woodstock, Oxfordshire, Eng. Later this was transferred 
to the Tower of London, In 1829 the animals were taken over by 
the Royal Zoological Society, and this collection was the origin of 
the famous zoo at Regent's Park, London. Rulers in continental 
Europe maintained royal menageries at Madrid, Vienna, Versailles, 
and elsewhere. Pope Leo X had a menagerie in the Vatican. 
Monkeys and civet cats are listed, and he received an elephant as 
a present from Manuel I of Portugal. Zoos were established in 
1554 by the elector Augustus I at Dresden, by Frederick William 
in 1640 at Potsdam, by Prince Eugene of Savoy at Belvedere, 
Vienna, in 1716; and in 1752 the imperial menagerie was founded 
at Schénbrunn, Vienna, Louis XIV appropriated £5,400 a year for 
the upkeep of his menagerie at Versailles, which received presents 
of animals from numerous French emissaries abroad. Louis XV 
had little interest in the zoo, although in 1770 a two-horned rhi- 
noceros arrived, the first seen in Europe since Roman times. In 
1793 the Jardin des Plantes was established in Paris in connection 
with the Museum of Natural History. In the 19th century, zoos 
were established widely through- 
out the world. 

Africa,—In Egypt, the zoolog- 
ical garden at Giza, Cairo, con- 
sists of a beautiful park and a 
large collection, chiefly of African 
mammals, maintained by the gov- 
ernment. The zoological garden 
at Khartoum, Sudan, is main- 
tained by the municipality and is 
one of the few old-world zoos to 
which admission is not charged. 
The game department of the Su- 
dan controls the collection and 
from time to time supplies fine 
specimens to other institutions. 
The large zoo at Pretoria, S.Af., 
is supported by the government, 
and there is an excellent collec- 
tion also at Johannesburg. After 
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North America.—Many of the zoos in Mexico, Canada, and 
the United States are of considerable size. In Canada the Quebec 
Zoological Society exhibits a collection that is made up chiefly of 
Canadian species; Toronto includes numerous exotic species; at 
the annual Toronto Exposition a children's zoo is one of the most 
attractive features. In Mexico, kings of the Aztecs had zoological 
collections before the Spanish conquest, and a zoo is still main- 
tained at Chapultepec. There is also an excellent collection in 
Havana, Cuba, and a modern zoo in Santo Domingo, Dominican 
Republic, 

In the United States, nearly all large cities have zoological gar- 
dens, the first of these, at Philadelphia, having been founded in 
1859 and opened to the public in 1874; Cincinnati followed. Some 
of the larger zoos are in the Bronx (New York City), St. Louis, 
Detroit, Chicago—one in Lincoln Park and a magnificent display 
at Brookfield—and San Diego. These zoos exhibit some of their 
collections in open-air, barless pits of the type originated at Stel- 
lingen, Ger. These zoos are supported by grants from their respec- 
tive cities and from funds of local zoological societies, Some 
charge admission, the proceeds of which are devoted to the institu- 
tion. The profits from refreshment stands are sometimes used for 
the purchase of animals. The National Zoological Park in Wash- 
ington, D.C., was established in 1890 by Congress “for the advance- 
ment of science and the education and recreation of the people," 
and is supported by the federal government. The park itself con- 
sists of 175 ac. of hills and woods with Rock Creek flowing through. 
It contains several modern buildings and a large collection of 
specimens, 

South America.—At Buenos Aires there is an extensive col- 
lection maintained by the federal district. There are other notable 
zoos in Chile, and a small but beautiful zoological-botanical garden 
at Belém, Braz., specializing in Amazonian birds and animals, sup- 
plements the National Zoo in Rio de Janeiro. 

Asia.—The zoo at Alipore, Calcutta, was established in 1875 by 
the government of Bengal and is the largest in India, There is an 
outstanding zoo at Bombay, and an excellent one at Karachi, Pak.; 
and many of the princes maintain private collections. Djakarta 
and Surabaja in Indonesia have interesting zoos. There are good 
collections in Singapore and at Johore Bahru, Malaysia. Most of 
the Asiatic zoos destroyed by bombing in World War II were re- 
stored and some were improved after the war. In Japan there are 
three dozen zoological collections, large and small, as well as nu- 
merous private aviaries. Notable ones are at Tokyo, Nagoya, 
Kyoto, Osaka, and Kobe; the last named is on a hill overlooking 
the city and harbour. 

Australia and New Zealand.—There are large zoological 
gardens at Sydney, Melbourne, Adelaide, and Perth in Australia; 
smaller ones at Brisbane (Austr.) and at Wellington and Auckland 


(LEFT) FOX PHOTOS LTD.; (RIGHT) HEDRICH-BLESSING, OLSEN AND URBAIN, 


World War II zoos were estab- 
lished at Kinshasa, Kisangani, 
and Lubumbashi in the Demo- 
cratic Republic of the Congo. 


(LEFT) LONDON, ENG., ZOO, SHOWING TWO METHODS OF EXHIBITING ANI- 
MALS: A PEN FOR CAMELS PARTIALLY ENCLOSED BY A MOAT AND, IN THE 


BACKGROUND, AN AVIARY. (RIGHT) A SIMULATED BARNYARD AT THE CHIL- 
DREN'S ZOO, A SPECIAL COLLECTION OF SMALL, TAME ANIMALS AT THE 
BROOKFIELD ZOO, NEAR CHICAGO 
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in New Zealand. The one at Wellington has a well-selected group 
of New Zealand fauna. 

Europe.—Zoological gardens are favourite public institutions 
in many cities of Europe. In France a modern and model zoo was 
built at Vincennes for the Paris Exposition in 1937. The Jardin 
d'Acclimatation was founded in 1858 in the Bois de Boulogne. 
The old Jardin des Plantes in Paris was improved between 1918 
and 1939, with some new buildings and an outstanding vivarium 
for smaller animals. Switzerland has three zoos: at Basle, at 
Berne, and at Zurich; the Zurich zoo is attractively arranged in a 
series of terraces. In Germany, in the years between World Wars 
Tand II, a great deal of development was done in approximately 
20 zoos. The larger ones are at Berlin, Frankfurt am Main, 
Munich (the Geo-Zoo, so-called because the animals were grouped 
according to continent of origin), Dresden, Leipzig, and Cologne. 
The Hagenbeck Garden at Stellingen became an outstanding show- 
place and animal distributing centre. Smaller but attractive zoos 
are at Diisseldorf, Wuppertal, and Hanover. Several of these were 
destroyed by bombs during World War II but all except Diissel- 
dorf were restored, and some improved, after the war. Vienna 
boasts of the Schónbrunn, the oldest zoo in Europe. Budapest 
maintained an attractive collection with especially fine groups of 
European birds. At Antwerp a large menagerie was founded by 
the Royal Zoological Society in 1843. In England the most nota- 
ble zoo is the garden of the London Zoological Society in Regent's 
Park. The park is small but the collection has always been one 
of the finest. The society also has a large (about 650 ac.) open-air 
zoo at Whipsnade, where herds are maintained rather than indi- 
vidual specimens, Manchester, Bristol, Chester, and Paignton 
have smaller zoological parks, The Edinburgh Zoo, beautifully 
situated in hilly terrain, is famous for its extensive collection of 
penguins. The zoo in Dublin is famous for its lions—more than 
100 were born there during the 19th century. In both Amsterdam 
and Rotterdam important zoological gardens were established, the 
former being larger, and with a magnificent collection from the 
East Indies as well as a fine aquarium, The Skansen Zoo in Stock- 
holm is built on an elevated area reached by an escalator, and 
limits its exhibits to the fauna of Northern Europe. Moscow has 
the largest of the 25 zoos in the U.S.S.R., with superb collections 
of northern animals and a good representation of exotic species. 
This zoo is divided into two parts, one of small enclosures, and 
the other with large paddocks for herds of ruminants. In Rome 
there is a large and very popular zoo with a number of barless pits. 
Lisbon has a zoo specializing in the animals of Angola and Mozam- 
bique. There are zoos in Spain, at Barcelona and Jerez de la 
Frontera, and in Madrid parts of the original royal menagerie re- 
main, 

Management of Zoos.—The first object of a zoological garden 
is the exhibition of its collection to the public. A few animals 
well shown are immensely more attractive than great numbers 
inadequately housed and cared for. Considerable research has 
been done on conditions leading to the welfare of these animals. 
Studies in diet, ventilation, lighting, heating, artificial sunlight, 
glass penetrated by ultraviolet rays, and air conditioning have 
improved conditions in many zoos. Some maintain biological 
laboratories for research on various phases of animal life and 
diseases of animals in captivity, and many volumes of natural 
history have been based on studies made in zoos. As the welfare 
of animals depends in general upon the same conditions as the 
welfare of human beings, some of these studies are of value to 
medical science. 

A great deal of work has also been done in zoos on experimental 
animal behaviour. Some zoos are associated with museums that 
preserve animals that die in the zoo. Many species new to science 
have been described from captive specimens. 


BIBLIOGRAPHY. —G. Loisel, Histoire des Menageries de L'Antiquité 
à nos Jours (1912) ; H. Hediger, Wild Animals in Captivity, Eng. trans. 
by G. Sircom (1950) and Psychology of Animals in Zoos and Circuses, 
Eng. trans. by G. Sircom (1955); R., Bigalke, National Zoological 
Gardens of South Africa (1954) ; G. Schomberg, British Zoos (1957); 
L. S. Crandall, Management of Wild Mammals in Captivity (1964); 
International Zoo News (bimonthly magazine), Guidebooks are pub- 
lished by nearly all zoos. (W. M. My.) 
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ZOOGEOGRAPHY is the study of the geographical dis. 
tribution of animals. It is concerned with where different ani- 
mals are on the earth, how they got where they are, how and why 
geographical patterns have been formed, and what the patterns 
mean. The study is important since patterns of animal distribu- 
tion suggest, among other things, fundamental concepts about 
evolution, about the distribution of land and water and sometimes 
about climates thousands or even millions of years ago. 

A distinction should be made between the zoogeographical and 
ecological approaches to animal distribution. Zoogeography is 
concerned with broad geographical patterns; ecology, with local 
details of distribution and with animals’ relations to their en- 
vironments (see EcoLocy: Animal; ANIMALS, DISTRIBUTION oF), 
For example, grazing mammals occur in Africa and Australia (as 
well as elsewhere). How they are adapted for eating grass, and 
how the distribution of grasses limits the distribution of the dif- 
ferent grass eaters in different places are concerns of ecology. But 
in Africa the grass eaters are zebras and antelopes, etc., and in 
Australia they are kangaroos; these facts and their explanation 
are concerns of zoogeography. 

Although zoogeographers understand the importance of the en- 
vironment, they usually consider it in a rather general way, in 
terms of climatic zones and broad areas of forests and deserts; 
ecologists, on the other hand, are more concerned with local 
factors and “microclimates.” Ultimately, zoogeography utilizes 
ecology; however, it draws on ecological principles more than 
on details. 

This article is divided into the following sections: 

I. History 

Il. The Distribution of Animal Groups 
. Fresh-Water Fishes 
. Distribution of Fresh-Water Fishes 
. Amphibians 
. Reptiles 
. Birds 
Mammals 
. Summary of the Distribution of Mammals 
Faunal Regions 
1. Ethiopian and Oriental Regions 
2. Palaearctic and Nearctic Regions 
3."Neotropical Region 
4. Australian Region 
5. Transitional Areas 
IV. Animals on Islands and in Seas 

1. Distribution on Islands 
2. Distribution of Marine Animals 
V. Pattern of Distribution 
1. Factors Directing Distribution 
2. The Existing Pattern and Its Meaning 


I. HISTORY 


Historically, men always have been interested in the distribu- 
tion of animals they hunted or feared, Zoologists of the 18th a 
early 19th centuries worked out the broad patterns of distril i 
tion of conspicuous vertebrates; however, explanation of the ie 
terns was not possible until Darwin’s proof of evolution. 
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recognized (see below), but he thought the regions represented 
separate “centres of creation.” Darwin supplied the true explana- 
tion of them, based on evolution, 

Zoogeography and the discovery and proof of evolution are 
very closely connected. During the voyage of the “Beagle,” Dar- 
win found at different localities and in different habitats in South 
America species of animals which, though different, were basically 
alike, as if they had evolved in different parts of South America 
from common ancestors (as of course they had). And on the 
Galapagos Darwin found species different from but basically 
similar to South American species, as if the Galapagos species 
had evolved from South American ancestors; he also found 
slightly different species on different islands of the Galapagos 
archipelago, as if evolution had made many local modifications 
of a few original stocks. It was these observations more than 
anything else (although he had other evidence) that first con- 
vinced Darwin himself that species had evolved. 

Later, having proved the fact of evolution partly by patterns 
of distribution of animals, Darwin was able to explain the patterns. 
He showed that they were made by evolution of different animals 
in different places, and by some of the animals spreading from 
the places where they first evolved into other parts of the world. 
Darwin’s two chapters on “Geographical Distribution” in the 
Origin of Species are not only historically important but are still 
pertinent and fascinating essays on zoogeography. 

Alfred Russel Wallace, the co-discoverer with Darwin of evolu- 
tion by natural selection, also deduced the fact of evolution pri- 
marily from what he saw of animal distribution, especially in the 
Malay archipelago, Wallace is recognized as the great zoogeog- 
rapher, He formally organized the subject in a two volume work, 
The Geographical Distribution of Animals, in 1876. Darwin and 
Wallace laid the foundations of the subject. Since their time 
much has been added to the body of facts, but little has been 
added to the original principles, though zoogeographers are still 
confirming and extending them. 

Zoogeography is of necessity concerned primarily with verte- 
brates, because they are the best-known animals and because 
some of them have left revealing fossil records. Therefore, the 
principles of zoogeography have been worked out primarily by 
vertebrate evidence, Once formulated, the principles can then 
be re-examined and tentatively extended to invertebrates, though 
this has not been done extensively, Since fresh-water fishes, 
amphibians and mammals have sharply defined and very informa- 
tive patterns of distribution (mammals especially have an un- 
equaled fossil record), these classes of vertebrates will be specially 
stressed, Reptiles and birds will be treated more briefly. Dis- 
tribution on land and in fresh water will be considered first, then 
distribution in the sea. 

The facts of animal distribution can be presented in two ways. 
The distributions of different groups of animals (fishes, amphib- 
ians, reptiles, etc.) can be treated separately; Wallace called 
this "geographical zoology.” On the other hand, the world can 
be divided into regions according to animal distribution, and the 
regions can be treated separately; Wallace called this “zoological 
geography." It is logical to begin with the distributions and his- 
tories of separate groups, and then to divide the world into faunal 
regions and consider the compositions and histories of the differ- 
ent regional faunas. In the following discussion, the phrase "the 
main part of the world" is synonymous with the realm Megagea 
(see Faunal Regions below), which includes Africa, tropical Asia 
(with adjacent islands), Eurasia and most of North America (ex- 
cept tropical Mexico), 


Il, THE DISTRIBUTION OF ANIMAL GROUPS 


1. Fresh-Water Fishes.—For zoogeograpuic purposes, fishes 
that occur in fresh water are placed in three divisions, according to 
G. S. Myers (1938): primary, secondary and peripheral. 

The primary division consists of families or other groups of 
fishes that are strictly confined to fresh water, that ordinarily 
cannot or do not enter the sea, and that have probably been con- 
fined to fresh water so long that their present distributions are 
wholly the result of dispersal through fresh water. 
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The secondary division consists of families or other groups of 
fishes that are found chiefly in fresh water but that can enter the 
sea and survive there for a limited time, or are recently descended 
from fishes that could do so, so that their distributions may be 
partly the result of dispersal along coasts or across narrow ocean 

aps. 
k The peripheral division consists of families or other groups that, 
although found in fresh water, enter the sea freely or have been 
so recently derived from marine ancestors that their distributions 
may be largely the result of dispersal through the sea. 

Fresh-water fishes of the primary division are as closely confined 
to land masses as any animals and are therefore very significant in 
zoogeography. 

Existing primary-division fishes are bichirs (Polypteridae), in 
Africa; paddlefish (Polyodontidae), in China and eastern North 
America; bowfin (Amiidae), in eastern North America; lungfish 
(Ceratodontidae), in Australia and (Lepidosirenidae) in Africa 
and South America (the fishes listed thus far are relicts of old, 
nonteleost groups); Isospondyli (of half a dozen families) in 
Africa, mooneyes (Hiodontidae) in eastern North America, and 
Osteoglossidae widely scattered in the tropics (the osteoglossids 
are placed in the primary division with doubt) ; Ostariophysi (see 
below), dominant on all continents except Australia; mud min- 
nows (Umbridae), blackfish (Dalliidae), and pikes and pickerels 
(Esocidae) in temperate Eurasia and North America; trout 
perches (Percopsidae) and pirate perches (Aphredoderidae) in 
North America; and (of spiny-rayed teleosts) fresh-water basses 
(Centrarchidae) in North America, true perches (Percidae) in 
temperate Eurasia and North America, Nandidae widely scattered 
in the tropics, Pristolepidae in tropical Asia, and three families 
of labyrinth fishes (Anabantoidea) and the spiny eels (Mastacem- 
belidae) in tropical Asia and Africa. 

Existing secondary-division fishes are gar pikes (Lepisosteidae) 
in eastern North America and Central America; top minnows and 
viviparous minnows (Cyprinodontes, several families) in the 
warmer parts of Eurasia, Africa and especially the Americas; and 
Cichlidae in Africa, etc., and tropical and subtropical America. 

Peripheral fresh-water fishes include lampreys (Petromyzoni- 
dae), sturgeons (Acipenseridae), salmon and trout (Salmonidae), 
fresh-water eels (Anguillidae) and sticklebacks (Gasterosteidae), 
all of which occur in temperate Eurasia and North America (some 
of them elsewhere too); and other groups too numerous to list, in 
all parts of the world. 

2. Distribution of Fresh-Water Fishes.—Fresh-water fishes 
of the primary division are virtually confined to the great conti- 
nents and islands that have recently been connected to the conti- 
nents, Few or none of these fishes reach old or remote islands (in 
this article Australia is considered an island). A species of lung- 
fish is localized in southern Queensland, but it is a relict of a very 
old group, whose unknown remote ancestors may have reached 
Australia through the sea. One other Australian fish (an osteo- 
glossid) has been placed in the primary division, but it may be 
derived from a salt-tolerant ancestor that reached Australia more 
recently through the sea. All other Australian fresh-water fishes 
are certainly derived from marine or salt-tolerant ancestors that 
have entered Australian rivers from the sea. 

The geographical limits of primary-division fish faunas are very 
sharply defined. Many Asiatic primary-division fishes reach Su- 
matra, Java and Borneo (which were attached to Asia during 
relatively recent geologic time), but none extends across Makasar 
Strait to Celebes (except two or three species probably carried by 
man), and only a few, mostly small, perhaps slightly salt-tolerant 
forms extend east of Java (to the Lesser Sunda Islands) or east 
and north of Borneo (to the southern Philippines). Elsewhere 
in the world, many primary-division fishes reach the British Isles, 
Ceylon, Formosa, Japan and (off the northeast coast of South 
America) Trinidad; these are all recent continental islands which 
were separated from adjacent continents probably not more than 
10,000 years ago. 

Although primary-division fishes are numerous in Africa, none 
occurs on Madagascar, and although they are numerous in both 
North and South America, none occurs on the West Indies proper 
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(zoogeographically, Trinidad is part of South America, not one 
of the West Indies). Madagascar and the West Indies as well 
as the islands from Celebes to Australia have evidently not been 
connected to the great continents during the dispersal of most 
existing primary-division fishes. 

Secondary-division fishes, which have enough salt tolerance to 
cross narrow ocean barriers, do reach Madagascar, some of the 
West Indies and Celebes. Moreover, secondary-division fishes are 
relatively numerous in Central America, where primary-division 
fishes are relatively few. This fact suggests that Central America 
was either an island or a peninsula difficult for fresh-water fishes 
to reach not long ago. 

Although salt-water barriers determine the final limits of dis- 
tribution of true fresh-water fishes, climate is an additional limit- 
ing factor for many groups. Some great groups of fresh-water 
(as well as marine) fishes are confined to the tropical zone or 
nearly so. Characins, for example, are primary-division fresh- 
water fishes (including the carnivorous piranhas and many small 
aquarium fishes) which are numerous in tropical Africa and South 
America. They scarcely enter the north temperate zone (one 
extends north to the Rio Grande in North America) and do not 
even reach the northern edge of the south temperate zone of 
Africa and South America (below the tropics). Fresh-water (pri- 
mary division) catfishes, composing another chiefly tropical group, 
are abundant in the tropics of Asia, Africa and America, and rela- 
tively sparse in the temperate zones. Some catfishes do occur 
in eastern North America—there are nearly 20 species in the 
Mississippi—but this is exceptional. Most temperate regions 
have few species or none, whereas (for comparison) more than 
450 species are known from the Amazon. 

Some other fresh-water fishes (and some marine fishes) are 
confined to the north temperate zone or nearly so. The pikes 
and pickerels and the true fresh-water perches are strictly fresh- 
water families which are widely distributed across temperate 
Eurasia and North America but do not enter the tropics. The 
distribution of salmon and trout shows the limiting effect of zonal 
climate even more plainly. Salmonids, which occur in numbers 
in cool fresh waters around the north temperate zone, extend 
south to the southern edge of the temperate zone in Africa and in 
the northwestern corner of Mexico but do not enter the tropics. 
Since they are peripheral fishes, many of which spend parts of 
their lives in the sea, they are clearly limited by zonal climate 
rather than by physical barriers. 

Besides salt-water barriers and zonation of climate, one other 
thing has had a profound effect on the present pattern of distribu- 
tion of fresh-water fishes, and that is the evolution and dispersal 
of dominant groups. About seven-eighths of all existing primary- 
division fresh-water fishes belong to one dominant order, Ostario- 
physi. This order is divided into two suborders, Cyprinoidea or 
carplike fishes and Siluroidea or catfishes. The cyprinoids in turn 
are divided into two principal superfamilies: Characiformes, the 
characins (see above) and their allies; and Cypriniformes, which 
include the suckers (Catostomidae), carps and most fresh-water 
minnows (Cyprinidae) and allied families. 

The Ostariophysi as a whole are now dominant in fresh water 
on all continents except Australia (some catfishes occur in Aus- 
tralian rivers, but they are derived from stocks that have entered, 
and still occur in, the sea and that have re-entered fresh water in 
Australia and other isolated places). However the Ostariophysi 
of different continents are very different, and the differences seem 
to reflect two main periods of evolution and dispersal. 

Ostariophysi apparently originated in the old-world tropics, 
presumably during the Cretaceous period. Primitive Ostariophysi 
(characins and catfishes) may then have spread through the fresh 
waters of at least the warmer parts of all the continents except 
Australia. They reached South America and radiated there. 
Then, later, but perhaps still in the Cretaceous, cypriniforms 
began a second period of evolution and dispersal. They probably 

originated (from characins) in tropical Asia, and have spread 
from there in all directions that continuity of land has allowed. 
They have diversified and multiplied especially in tropical Asia 
and have spread in numbers to temperate Asia and Europe, ap- 
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FROM P. J, DARLINGTON, *ZOOGEOGRAPNY," (1957); REPRODUCED BY PERMISSION OF JOHN 
WILEY & SONS, INC. 
FIG. 1.—DISTRIBUTION OF DOMINANT FRESH-WATER FISHES. ARC AND AR- 
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parently replacing most older fishes in these places. The cyprini- 
forms have reached Africa and North America, where, although 
they have become numerous, they have not yet replaced other 
fishes to the extent that they have in Eurasia. These forms have 
not reached South America, where the older characins and cat- 
fishes are still dominant, and of course they have not reached 
Australia (except as introduced by man). 

Salt-water barriers, zonation of climate and evolution and 
spread—first of primitive Ostariophysi from the old-world tropics 
and then of cypriniforms from tropical Asia—seem to have been 
the principal factors that determine the main, existing, world-wide 
pattern of distribution of fresh-water fishes. The dispersal of 
successive dominant groups seems to have been most important 
of all. Because of it, the fresh-water fish faunas of the world 
form a pattern of concentric but very irregular zones (fig. 1). At 
the centre of the pattern, in Eurasia, is a zone of cypriniform 
dominance. Next to the centre, in Africa and North America, is 
a zone of mixed dominance, where cypriniforms occur with many 
other fishes. Farther away, in South America, is a zone which 
cypriniforms have not reached and which is dominated by more 
primitive Ostariophysi. And finally Australia, New Guinea and 
nearby islands (west to and including the Celebes), Madagascar, 
the West Indies (except Trinidad), and all other old or remote 
islands, lie in a zone which, though not more distant from the 
dispersal centre than is South America, is cut off from the centre 
by salt-water barriers impassable for strictly fresh-water fishes. 
In this zone the dominant fishes belong to peripheral groups. 

The South American lungfish, placed in the same family as the 
African lungfish (the Australian lungfish represents a different, 
older family), and most other primary-division groups of fishes 
in South America seem to be related to existing African fishes. 
Superficially, this fact suggests a former physical union and Sub" 
sequent separation of the land masses of South America an 
Africa. But analysis shows that the South American fishes do Tot 
represent the whole African fish fauna or any simple part of it; 
particularly, they do not represent a very ancient part, for, 3” 
though a lungfish is present in South America, the ancient den 
(polypterids) and some other presumably old African groups t í 
absent in South America. In fact, Soùth American fresh-wa d 
fishes represent fractions of the African fish fauna that are ET 
in probable geological age and in ecological requirements — 
is not what would be expected if South America and Africa pen 
formerly in contact, but rather what might result if a feW A 5 
reached South America with difficulty, at different times an od 
haps in different ways. Nowhere else in the world does the "n 
tribution of fresh-water fishes suggest continental drift: ST 
no relationship between the strictly fresh-water fishes of dica- 
America and Australia, or of Africa and Australia, and no arith 
tion (from fish fauna) that Madagascar has been connected P; 
any continent. (Small fishes of the family Galaxiidae occu! 


ZOOGEOGRAPHY 


fresh water in southern South America, southern Australia and 
the southern tip of Africa, as well as on New Zealand and some 
other islands, but some of them enter or even breed in salt water, 
and the family has probably dispersed through the sea.) The 
distribution of fresh-water fishes, though not consistent with 
continental drift, is consistent with the history of dispersal of 
successive dominant groups of Ostariophysi from the old-world 
tropics outlined above (see fig. 1). 

3. Amphibians.—Existing amphibians belong to three orders, 
all of which are very old (Early Mesozoic or pre-Mesozoic in 
origin). However, the distributions of the existing forms are 
probably products of more recent periods, perhaps Late Creta- 
ceous and Tertiary. 

Caecilians (order Apoda or Gymnophiona) are wormlike, land- 
burrowing or aquatic amphibians. They occur in tropical Africa 
(but not Madagascar); on the Seychelles Islands in the Indian 
ocean; in tropical Asia, Sumatra, Java, Borneo and the southern 
Philippines (but not the Australian region); and in tropical 
America from southern Mexico to northern Argentina. Their 
geographical history is unknown. 

Salamanders and Newts (order Caudata or Urodela) are found 
principally in the north temperate zone. A few occur in the edge 
of the tropics in southeastern Asia, and one stock of the northern 
family Plethodontidae extends through Central America into 
northern South America south to the Amazon region, but other- 
wise salamanders are absent in the tropics; they do not occur in 
the southern hemisphere or on any islands except recent conti- 
nental ones. 

In the north temperate zone, salamanders are very unevenly 
distributed. Most are concentrated in four separate areas: (1) 
Europe with adjacent parts of Africa (north of the Atlas moun- 
tains) and southwestern Asia; (2) eastern Asia and Japan; (3) 
western and (4) eastern North America. The geographical rela- 
tionships of different species of salamanders run in every possible 
direction in these four areas. Some occur both in Europe and 
eastern Asia; the plethodontid Hydromantes, in Europe and 
western North America; the family Proteidae, in Europe and 
eastern North America; one group of Triturus, in eastern Asia 
and western North America; the family Cryptobranchidae, in 
eastern Asia and eastern North America; and Ambystoma and 
certain members of the family Plethodontidae, in western and 
eastern North America, The geographical pattern called a relict 
pattern is formed when an old and diverse, widespread group of 
animals is depleted and survives in restricted areas. It has two 
main characteristics. The first is discontinuity: related forms 
tend to occur in widely separated areas, and fossils may occur 
far outside the ranges of the living forms (as is the case in some 
groups of salamanders), The second is diversity of geographical 
relationships: the geographical ties of surviving forms tend to be 
diverse and confused, reflecting extinctions and survivals rather 
than directions of dispersal. 

The geographical history of salamanders is unknown, but their 
relict pattern of distribution shows clearly that they are mainly a 
declining group. Nevertheless plethodontids have evidently 
spread into Central and South America in recent geologic time. 

Frogs and Toads (order Salientia or Anura) are the dominant 
existing amphibians, They are almost world-wide in distribution, 
being absent only in the most extreme arctic regions and on remote 
islands. That they have reached Australia and many not too re- 
mote islands shows that they get across narrow salt-water barriers 
better than do strictly fresh-water fishes. Islands reached by 
frogs include not only obviously continental islands but also the 
West Indies; Madagascar; the Seychelles; all the Malay archi- 
pelago, including the Philippines; the Solomon Islands; New Zea- 
land; and perhaps the Fiji Islands. 

Although frogs and toads as a group are almost world-wide in 
distribution, the separate families are more limited. The most 
primitive existing frogs are Ascaphus (one species), in cold brooks 
in northwestern North America; and Leiopelma (two or three 
Species), on New Zealand. These two genera are thought to be 
the last survivors of an old family that was probably once widely 
distributed over most of the world. Less primitive but still prob- 
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ably rather old families are Discoglossidae (fire-bellied toads), in 
Europe and eastern Asia; Pipidae (aquatic-clawed frogs), in 
Africa and South America; Rhinophrynus, in southern Mexico and 
Central America; and Pelobatidae (including spadefoot toads), 
with three subfamilies, in (1) southeastern Asia, Sumatra, Java, 
Borneo and some of the Philippine Islands; (2) Europe and North 
America; and (3) the Seychelles Islands. 

The distributions of higher families of frogs are significantly 
interrelated. The ground-living families form one geographical 
series; tree frogs, another. Of primarily ground-living frogs, 
Leptodactylidae (fig. 2) are numerous only in Australia and trop- 
ical America, but one doubtful (relict?) genus occurs in South 
Africa, and the family is fossil in India. Ranidae are numerous 
only in Africa, in Eurasia and adjacent islands, and in North 
America; some species reach New Guinea and the northern edge 
of Australia, a few reach Central America and one species extends 
into northern South America; even so, ranids have not yet be- 
come dominant in these places, The distributions of these fami- 
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FIG. 2.—DISTRIBUTION OF FROGS OF FAMILY LEPTODACTYLIDAE 


lies suggest that Leptodactylidae were once world-wide but have 
been replaced by ranids in the main part of the world, leaving the 
leptodactylids discontinuously distributed, in Australia and South 
America (fig. 3). Most ranids are confined to the old-world 
tropics. The single predominant genus Rana (which includes 
most northern common frogs) presumably originated there but 
species have spread through the whole of Aírica, tropical and 
temperate Eurasia (and into the arctic), North America, and 
south to the limits given above. 

Of other primarily ground-living frogs and toads, atelopodids 
(Atelopodidae) are mostly in tropical America; brevicipitids 
(Brevicipitidae) are widely scattered in the warmer parts of the 
world (often occurring in hidden places, as if withdrawing from 
open competition with other frogs); and Bufo species (common 
toads) have spread apparently from the old-world tropics (their 
relatives are in tropical Africa and the- Malay region) over all 
Africa, Eurasia, North and South America, but not Australia. 
"These additional families further complicate the geographical pat- 
tern of the leptodactylids and ranids, serving to reinforce it. 

' Tree frogs belong to two principal families, Hylidae and Rhaco- 
phoridae. Hylids, including the genus Hyla, are very numerous 
in tropical America and extend northward in smaller numbers 
through temperate North America almost to the arctic. A few 
Hyla species (perhaps forms of a single species) occur across 
temperate Asia and Europe and south to North Africa, southern 
Arabia and Indochina; they occur again in numbers in New 
Guinea and tropical and south temperate Australia. However, 
hylids are absent or nearly so (there are one or two doubtful rec- 
ords) in Africa south of the Sahara and in most of tropical Asia 
and the western Malay archipelago. 

"The second group of tree frogs, the rhacophorids, are abundant 
in the main part of the old-world tropics; they are almost confined 
to the gap in the range of hylids. These distributions suggest that 
the family Hylidae or at least Hyla was once world-wide but has 
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FIG, 3.—DIAGRAM OF (HYPOTHETICAL) SUCCESSIVE DISPERSALS OF THREE 
FAMILIES OF FROGS 

Leiopelmidae, surviving only in New Zealand and localized in western North 
America; Leptodactylidae, surviving principally in Australia and South America; 
Ranidae, dominant throughout the world and reaching the Australian and Neo- 
tropical regions 
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been replaced by rhacophorids in the main part of the old-world 
tropics, leaving the hylids discontinuously distributed. 

The obvious old relationship between the fresh-water fishes of 
Africa and South America (see above)—which seems to be the 
result of complex changes in fish distributions rather than of a 
direct land connection—is repeated in one family of frogs, Pipi- 
dae, and since pipids are aquatic frogs, they may have had the 
same geographic history as the fishes. Leptodactylids and hylids 
now occur chiefly in South America and Australia, but this pat- 
tern too seems to be the result of changes in the animals' distribu- 
tion rather than of direct land connections. 

4. Reptiles.—Reptiles are primarily tropical animals. Only one 
species of lizard and one of snake cross the Arctic circle in north- 
ern Europe; elsewhere, reptiles do not reach the arctic, and they 
are few even in cool north temperate areas. Likewise, they de- 
crease south of the tropics; of the many reptiles in tropical South 
America, only one genus of lizard reaches the cool southern tip 
of the continent. On the other hand, reptiles, especially lizards, 
are more widely distributed on islands than are any other flight- 
less land vertebrates. Snakes occur on some islands too, within 
the limits of distribution of lizards, and giant land tortoises are 
noted for their occurrence on islands (see below). 

Alligators and Crocodiles.—Of existing reptiles, most croco- 
dilians are tropical, but true alligators (genus Alligator) are con- 
fined to warm temperate areas: the two existing kinds of alligators 
are in the southeastern United States and the lower Yangtze valley 
in China, but fossil species have been found in western North 
America. 

Turtles.—Turtles are primarily tropical but extend irregularly 
into temperate areas; they are rather numerous in eastern North 
America, fewer elsewhere north of the tropics, and absent in the 
interior of Asia and in the British Isles. Southward, turtles reach 
southern Australia but not Tasmania, and northern Argentina. 

Among fresh-water and amphibious groups, side-necked turtles 
occur in Africa, South America and Australia; common turtles 
(family Emydidae), mostly in Eurasia and North America. One 
of the two side-necked families, Pelomedusidae, is confined to 
Africa, Madagascar and South America but has fossil forms in 
Eurasia and North America (where it may have been replaced by 

common turtles). One genus of pelomedusids, Podocnemis, is 
now confined to Madagascar and South America, but has fossil 
forms in Africa as well as in Eurasia and North America. The 
other side-necked family, Chelydidae, is confined to South Amer- 
ica and Australia (including New Guinea) and is not represented 
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by fossils elsewhere. These turtles are aquatic and may have 
reachéd Australia from South America through the sea, 

The only important existing group of land turtles is the family 
Testudinidae, of which the principal genus is Testudo. Testudi- 
nids probably originated in southern Asia early in the Tertiary, 
Testudo spread over all continents except Australia, disappeared 
in North America (fossils are present there from the Eocene to 
the Pleistocene) and survives in Africa and Madagascar, in south- 
ern Eurasia and adjacent islands, and in South America. This 
genus reached South America during the Miocene, while the conti- 
nent was still cut off from North America, and it has reached 
many islands. Gigantic species of Testudo still exist, or did so 
within historic times, on many islands in the Indian ocean (the 
Seychelles, Mascarenes, etc.) and on the Galapagos; they are 
present as fossils on some islands of the West Indies and of the 
Canaries. Some of these turtles, although adapted to live entirely 
on land, have evidently crossed ocean barriers hundreds of miles 
wide. 

Tuatara.—The tuatara (Sphenodon), confined to the remote 
island of New Zealand, is the last survivor of the order Rhyn- 
chocephalia, which was widely distributed in the Early and 
Middle Mesozoic but is unknown as a fossil later than the Lower 
Cretaceous. 

Lizards.—Existing lizards and snakes (see below) are so num- 
erous that only a few selected families can be mentioned. Lizards 
reach the following islands beyond the limits of distribution of 
amphibians: the Mascarene Islands, in the Indian ocean; Fiji, the 
Tongas, New Caledonia and Samoa, in the western Pacific; New 
Zealand (where there are at least three stocks of reptiles against 
one of amphibians) ; the Galapagos Islands, in the eastern Pacific; 
and, in the Atlantic, not only all the West Indies (where reptiles 
are much more diverse than amphibians) but also Bermuda, the 
Canaries, Madeira and the Cape Verde Islands. Small lizards 
occur beyond these limits on still more remote islands, but they 
have probably been carried there by man. 

Lizards of the family Gekkonidae (geckos), abundant through- 
out the tropics, do not extend far into temperate areas. They 
show how strictly climate can limit even a dominant group of rep- 
tiles. Scincid lizards (skinks) are very numerous in the warmer 
part of the old world and several old-world genera extend to 
America, as if the family is invading the new from the old world. 
Lizards of the family Iguanidae are numerous in the Americas, 
and two genera occur on Madagascar and one on Fiji, but the 
family is now absent on the continents of the old world, where 
the related family Agamidae occurs. This pattern suggests that 
iguanids were once world-wide and have been replaced by agamids 
on, old-world continents. 

Snakes.—The giant constricting snakes (with their smaller rela- 
tives) form the family Boidae. The boas proper (subfamily 
Boinae) are confined to America; pythons (subfamily Pythoni- 
nae), to the old world except Madagascar. The Madagascan 
forms resemble boas but are not really related to them and w 
placed in a third subfamily (Sanziniinae). Most existing Gs i 
belong to the family Colubridae (common snakes). Colubrids T. 
numerous on all continents except Australia. A few Asian Vid 
brids have reached northeastern Australia in recent geologic s 
(their distributions show this); they are not numerous mm 
much of Australia is still without colubrids. ‘The common n 
tralian snakes are elapids (family Elapidae), which, e 
poisonous, include many small and inoffensive species as we 


" ids are 
some large and dangerous ones. (Outside Australia, eu ut 
represented by cobras and coral snakes.) This geographica d Pa 


tern suggests that colubrids are now invading Australi: 
perhaps replace most elapids there. av Viperi- 

Of the vipers (family Viperidae) true vipers (subfamily Sab. 
nae) are widely distributed in Africa and Eurasia; pit Mas ay 
family Crotalinae), derived from true vipers, have Qe 
spread from Asia (where they still occur) to America + seem 

These fragments of the recent history of reptiles do pit d 
to follow any simple pattern, unless possibly one of dw 2 over 
the main part of the old world (Europe, Asia, Africa) and m 
ment toward America and Australia. 
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Extinct Reptiles—Of ancient, extinct reptiles, dinosaurs are 
the most significant zoogeographically. They originated early in 
the Mesozoic era, and both carnivorous and plant-eating groups 
soon reached all the continents including South America and Aus- 
tralia. Some reached Madagascar, but none is known to have 
reached New Zealand or Antarctica. Late in the Mesozoic (the 
Cretaceous period) the plant-eating groups formed a zonal pat- 
tern of distribution: sauropods, which were apparently amphibious 
and adapted to eat only soft water plants, occurred mostly in what 
is now the tropical zone; and ornithischians, which were more ter- 
restrial and adapted to eat coarser land plants, occurred mostly 
north of the tropics. These facts suggest that all the habitable 
continents were accessible in the Mesozoic, as they are now for 
animals that can cross narrow salt-water barriers, and that climate 
zones were oriented, at least in the Cretaceous, as they are now. 

5. Birds.—Birds are warm-blooded feathered flyers that live in 
the coldest arctic as well as the hottest tropics; some have reached 
the most remote islands. Nevertheless, climate and salt-water 
barriers determine: the main pattern of distribution of birds. 
Birds are much more numerous and diverse in the tropics than 
elsewhere. It has been estimated that 85% of bird species occur 
in the tropics (or in the tropics and the south temperate zone) ; 
many families are confined to the tropics while very few are con- 
fined to north temperate regions. 

In the arctic, land birds are few (only 14 species breed in Green- 
land), although many migratory water birds breed there. On 
islands, although land birds decrease in numbers with distance 
from the continents, a few small land birds have reached even 
such remote islands as Hawaii or Tristan da Cunha in the South 
Atlantic. Nevertheless, even comparatively narrow water gaps 
sometimes separate different major bird faunas. The present nar- 
row water gaps in the Malay archipelago (fewer and narrower in 
the Pleistocene) allowed many genera and even species of birds 
to move from Asia to Australia. Nevertheless, the bird faunas of 
southern Asia and of New Guinea and Australia are in general 
very different. 

Most of the birds of southern Asia belong to families that are 
more or less widely distributed elsewhere in the world. Some of 
these families reach Australia, but others (e.g., woodpeckers and 
true finches) do not. New Guinea and Australia possess other 
families that are poorly represented or not represented anywhere 
else: cassowaries (mostly in New Guinea) and emus (Australia), 
megapodes, frogmouths, lyrebirds (eastern Australia), Australian 
warblers, honey eaters, bowerbirds and birds of paradise (mostly 
in New Guinea). New Guinea and Australia also have more than 
their share of parrots and pigeons, of which several important 
groups have either evolved in Australia or survived there in 
partial isolation. South America, which was an island continent 
through most of the Tertiary, possesses a still larger number of 
endemic or relict families of birds. 

Birds are so numerous, and so widely and complexly dispersed 
over the world, that their geographical history cannot be treated 
in detail, but something can be said of the distribution of flightless 
birds. Various large flightless birds that occur (or have occurred) 
on different continents and islands were formerly grouped together 
as "Ratites" (fig. 4), and it was thought that they represented a 
primarily flightless group that dispersed over old land connections. 
Further study, however, suggested that these birds were products 
- of convergent evolution. They seem to represent at least five 
separate groups, derived from different winged ancestors, which 
independently became flightless and attained large size: (1) the 
ostrich in Africa (fossils are found across southern Eurasia); 
(2) extinct elephant birds on Madagascar; (3) cassowaries, emus 
and their extinct relatives in Australia and New Guinea; (4) 
extinct moas and existing kiwis on New Zealand; and (5) rheas 
in South America. 

A possible winged ancestor of the ostriches has been found as 
a fossil in Europe, and the winged tinamous in South and Central 
America may represent the group from which the rheas were 
derived. Other smaller flightless birds, derived from a number 
of different flying ancestors, occur or have occurred (many are 
extinct) on many islands, but not on continents. New Zealand 
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FIG, 4.—DISTRIBUTION OF FLIGHTLESS (RATITE) BIRDS; ELEUTHERORNIS, 
POSSIBLE FOSSIL ANCESTOR OF OSTRICHES; AND FLYING TINAMOUS, POS- 
SIBLE RELATIVE OF RHEAS 


has had the largest number: not only moas and kiwis but also sev- 
eral flightless rails, a flightless goose, a flightless parrot and an 
apparently flightless perching bird. 

The Mascarene Islands too are notable for their extinct flight- 
less birds. Mauritius had the dodo, and related species were on 
Réunion and Rodrigues; these birds were derived from a ground- 
feeding pigeon which presumably lost its power of flight after it 
reached the different islands. One or more flightless rails occurred 
on each of the Mascarenes; a supposedly flightless heron was on 
Rodrigues, an “almost flightless” one on Réunion; and a sup- 
posedly flightless parrot was on Mauritius. On other islands the 
only flightless land birds are rails; they are very widely scattered, 
having occurred on islands in the Indian ocean, on the Malay 
archipelago, in the South Pacific and in the South Atlantic (and 
perhaps on Puerto Rico). In all, 25 or 30 different rails seem 
to have lost the power of flight on these various islands. Rails in 
different places are undergoing a process of multiple or convergent 
wing atrophy like that which probably formerly produced the 
“Ratites.” 

6. Mammals.—Mammals are warm-blooded animals, some of 
which can withstand great cold. Nevertheless, zonation of cli- 
mate profoundly affects their distribution. Mammal faunas are 
largest and most diverse in the tropics, diminishing northward 
and southward. Tropical Asia (with Sumatra, Java and Borneo) 
has between 450 and 500 species of land mammals, including bats; 
an equal area of temperate eastern Asia, about 250 species; and 
the Taimyr peninsula of arctic Asia (a smaller area), only 8 spe- 
cies. The tropical fauna includes representatives of many more 
families than does the temperate fauna. A comparable decrease 
of mammals from the tropics northward occurs in North America, 
and from the tropics southward in South America. 

Mammals are numerous on recent continental islands, but few 
reach old or remote islands. Madagascar has a limited fauna of 
land mammals derived from few ancestors; bats are numerous 
there, and bats are the only land mammals native to the Sey- 
chelles and Mascarene islands. The rich mammal fauna of tropical 
Asia extends to Sumatra, Java and Borneo; small fractions of it 
reach Bali, the Celebes and the southern Philippines; but little of 
it goes farther, except murid rodents and bats. Most placental 
mammals on the islands between Celebes and Australia may have 
been carried there by man. Australia has been reached by at least 
one monotreme, one or more marsupials, several murid rodents 
and many bats; however, there are no placental mammals except 
murids and bats (the dingo and “wild” pigs were probably intro- 
duced by primitive man). One arboreal genus of marsupials 
(Phalanger) and several rodents have reached the Solomons, but 
farther east on islands in the western Pacific are only rats prob- 
ably carried by man, and bats. One group of American rats and 
one bat are native on the Galapagos Islands. The West Indies 
have or have had two groups of insectivores, one or two of ground 
sloths, a few other terrestrial mammals of doubtful history, a 
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number of rodents and many bats. Only bats have reached more 
remote islands, including New Zealand, the Hawaiian Islands and 
the Azores. Evidently mammals sometimes cross narrow ocean 
barriers, but most of them do so with difficulty ; rodents get across 
more often than most mammals; bats, still more often. 

Below are summarized the distributions and apparent geographic 
histories of the principal groups of land mammals. Some minor 
and inadequately known groups are omitted. 

Monotremes (Egg-Laying Mammals).—Of monotremes, the 
platypus occurs in eastern ‘Australia (including Tasmania), and 
echidnas in Australia (with Tasmania) and New Guinea. These 
animals have fossil representatives in Australia from the Pleisto- 
cene, being unknown before that time in Australia. There is no 
record of monotremes outside the Australian region at any time. 
Their geographic history is therefore unknown. 

Marsupials (Pouched M: ammals).—Marsupials (fig. 5) are now 
almost confined to the Australian region and to South and Cen- 
tral America, with an opossum (Didelphis) extending into eastern 
North America. However, primitive marsupials, apparently suit- 
able to be ancestors of all living ones, are found as fossils in 
Eurasia and North America in the Late Cretaceous and/or Early 
Tertiary. It is probable that they reached Australia and South 
America from Asia and North America respectively and radiated 
separately on the isolated continents. Some of the products of 
this radial spread—especially certain wolilike carnivorous mar- 
süpials, thylacines in Australia and (fossil) borhyaenids in South 
America—were superficially similar, apparently as the result of 
evolutionary convergence of separate mammal lines, rather than 
direct exchange of animals across a land bridge between Australia 
and South America. 
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FIG, 5.—DISTRIBUTION OF MARSUPIALS 

Crosshatching shows principal areas inhabited by marsupials; small arrows, ex- 
tensions of Phalanger west of New Guinea and of Didelphis into eastern North 
America; circles, areas Where marsupials are fossils in Late Cretaceous and Early 
Tertiary periods; large arrows, probable directions of dispersal of early marsupials 

Insectivores—Insectivores date from the Upper Cretaceous 
and have radiated in a complex manner in Africa, Eurasia and 
North America but have never reached Australia and only one (a 
shrew) reached South America in recent geologic time. Of exist- 
ing insectivores, tenrecoids include the family Solenodontidae in 
the West Indies (Cuba and Hispaniola), Tenrecidae on Madagas- 
car, and the otter shrew in west Africa; these animals are sur- 
vivors of a group that was widely distributed early in the Ter- 
tiary. Shrews proper occur throughout Africa, Eurasia and North 
America, and a few reach Central America and northern South 
America. Moles are almost confined to temperate Eurasia and 
North America. Other existing insectivores are found in Africa 
and Eurasia. 

Primates—Primates were probably derived from something 
like tree shrews (which are now confined to tropical Asia, etc.), 
and they, from something like elephant shrews (which are now 
confined to Africa). Primitive primates (lemurs and tarsiers) are 
found as fossils in Eurasia and North America (and presumably 
occurred elsewhere in the main part of the world) early in the 
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Tertiary. One of them may have reached South America giving 
rise to the American monkeys, paralleling the evolution of mon- 
keys in the old world; on the other hand, American monkeys may 
be derived from a more monkeylike ancestor that came from the 
old world at a later time. In any case American monkeys are 
very distinct from those of the old world and have evidently been 
geographically isolated from them for a long time, In the old 
world, lemurs (or perhaps just one lemur) reached Madagascar 
and radiated there, producing a variety of lemuroids, many of 
which still exist on Madagascar. Elsewhere, primitive primates 
declined. In North America they may not have survived beyond 
the Eocene. In the old world some still survive in restricted areas 
in Africa and tropical Asia, etc. But higher monkeys, apes and 
finally man dispersed and redispersed in a complex manner in 
Africa and Eurasia during the Middle and Late Tertiary and 
Pleistocene. Their movements were probably mostly within the 
tropics, where most of the surviving forms occur. 

There was a land connection between northeastern Asia and 
North America at times in the Tertiary, and higher primates would 
probably have crossed it if they had extended far into the north 
temperate zone, but none did cross it until man did so, late in the 
Pleistocene. 

Edentates (“Toothless” Mammals).—Edentates have been con- 
fined to South America through almost their whole history, though 
their ancestor probably came from North America (in the Paleo- 
cene). A dominant order in the mammal fauna during the Ter- 
tiary of South America, they included gigantic ground sloths and 
glyptodonts as well as existing groups. When South America 
became connected to North America at the end of the Tertiary, 
several stocks of ground sloths and glyptodonts as well as arma- 
dillos spread into North America, but the ground sloths and glyp- 
todonts then died out not only in North but in South America as 
well. Existing edentates—anteaters, tree sloths and armadillos— 
are again almost confined to South and Central America; only one 
armadillo extends north to the southern United States. 

Carnivores.—The flesh eaters (order Carnivora) have had a 
long and complex geographical history in the main part of the 
world since early in the Tertiary, but they have not reached 
Australia (except as brought by man), and they did not reach 
South America until the Miocene (the raccoon family) or Late 
Pliocene and Pleistocene (other families). Some formerly widely 
distributed groups of Carnivora are now extinct. Today, canids 
(foxes, dogs, wolves, etc.), mustelids (weasels, otters, etc.) an 
felids (cats) are well represented on all continents except Aus- 
tralia. 

Viverrids (civets and mongooses) are confined to Africa and 
Madagascar, southern Eurasia, and islands as far as the Philip- 
pines and Celebes and perhaps beyond, but not including Australia; 
they have existed in the warmer part of the old world at least since 
the Lower Oligocene but have never reached America. Bears now 
occur in tropical and temperate Eurasia (but not Africa) and 
North and South (but not Central) America. Other existing fam- 
ilies of Carnivora are more restricted in range. 

Ungulates (Hoofed Mammals).—Hoofed mammals have had : 
long and complex geographical history on all continents excep 
Australia. Ancestral forms were widely distributed early m 
Tertiary, when one or more of them got to South America. Í 
through most of the Tertiary, the ungulates in the man part 0 

Not all the 
many groups that have existed can be mentioned here. | um 

Horses and their relatives (family Equidae) are derived T 
primitive ancestors that have fossils in the Lower Eocene ^ 
Europe and North America. Their later, complex evo: 
curred almost entirely in North America. The existing 
Equus originated in North America in the Pliocene, Sprea e s 
Eurasia and Africa in one direction and South America in ano the 
and then became extinct in the Americas, leaving (all s 5 
genus Equus) wild horses in temperate Eurasia, asses in pat 
Eurasia and Africa, and zebras in Africa. 

Tapirs have existed in Eurasia and North Amerie T 
much of the Tertiary. They apparently never erg existed 
but did reach South America in the Pleistocene. They su 
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in Europe, Asia and North as well as South America in the Pleisto- 
cene, when they extended into cool climates. Since then, they 
have been reduced to one species in the Malay region and three in 
Central and South America. Rhinoceroses have had a complex 
geographical history in Africa, Eurasia and North America, but 
they apparently never reached South America. In the Pleisto- 
cene they occurred in cold northern regions as well as in the 
tropics. Now they are reduced to two genera in Africa and two 
others in tropical Asia, etc. 

True pigs (family Suidae) are, and always have been (except 
as carried by man), confined to Africa, Eurasia and certain south- 
west Pacific islands; they are not native to America or the 
Australian region. Peccaries (family Tayassuidae), though prob- 
ably derived from a Eurasian ancestor and formerly widely 
distributed in North America, reached South America in the 
Pleistocene and now occur mainly in tropical America, with one 
species reaching southern United States. 

Existing hippopotamuses in Africa are the last survivors of a 
superfamily (Anthracotherioidea) that was widely distributed in 
Africa, Eurasia and North America during part of the Tertiary. 
Camelids were confined to North America through most of their 
long history. In the Pleistocene they spread to Eurasia, etc., and 
South America and then disappeared in North America. They 
now survive only in parts of Asia and North Africa (camels) and 
South America (llamas, etc.). Traguloids (chevrotains, etc.) 
were numerous in Eurasia and perhaps in Africa in the Middle 
Tertiary, with relatives in North America; later, they were re- 
duced to Hyemoschus in west Africa and Tragulus in tropical Asia, 
etc. 

Deer (family Cervidae) have had a complex geographical his- 
tory probably beginning in Eurasia in the Oligocene but soon 
extending to North America. They have not reached the main 
part of Africa but did reach South America in-the Pleistocene. 
They are still numerous in temperate and tropical Eurasia and 
the Americas. To some extent giraffids have paralleled deer in 
the old-world tropics. They were once numerous in Asia and Af- 
rica, and several reached eastern Europe in the Lower Pliocene; 
later, they were reduced to the giraffe in the more open parts of 
Africa and the okapi in heavy forests in west Africa. The prong- 
horn is the last survivor of a family that since its origin in the 
Miocene has been confined to North America, chiefly the west. 

The Bovidae (antelopes, sheep, goats, cattle) is one of the most 
recent families of mammals to evolve and disperse. Bovids have 
had a very complex geographical history in Africa and Eurasia, 
and a few (including the musk ox, bison, and rocky mountain 
sheep and goat) reached North America in the Pleistocene or later, 
but none has reached South America. 

Ungulates in South America through most of the Tertiary were 
entirely different from those elsewhere in the world. They were 
very numerous and diverse. Known fossil forms are placed in 5 
orders, with about 18 families and more than 150 genera. They 
varied in size, adaptations and probable habits from rodentlike 
to horse-, camel-, rhinoceros- and elephantlike, though they were 
not directly related to any of these animals. But these compari- 
sons are somewhat inexact. Many of the old South American 
ungulates were not much like anything now alive. All of them 
are now extinct, having been replaced by ungulates that reached 
South America from other parts of the world in the Late Pliocene 
and Pleistocene. 

Proboscideans (Elephants and Fossil Relatives) —Proboscid- 
eans originated in-Africa early in the Tertiary and extended their 
area of complex evolution to Eurasia in the Middle Tertiary. 
From Asia, at least a dozen stocks of them reached North America 
from the Miocene to the Pleistocene, and three or four reached 
South America in the Late Pliocene and Pleistocene. In the 
Pleistocene, proboscideans were still widely distributed on all 
continents except Australia, and some extended into cold climates; 
however, in the short time since then they have been reduced to 
pie two existing elephants, one species in Africa and one in tropical 

sia. 

Rabbits and Rodents.—Of gnawing mammals, rabbits and their 
allies (order Lagomorpha) have spread throughout Africa, Eurasia 
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and North America since early in the Tertiary, and Sylvilagus 
(American cottontails) reached South America in the Pleistocene. 
The geographical history of rodents (order Rodentia) has occurred 
in three partly separate areas. Many different families have dis- 
persed and redispersed in Africa, Eurasia and North America since 
early in the Tertiary. About five different stocks of mice and 
rats of one family (Muridae) reached Australia in the Late Ter- 
tiary and Pleistocene, and gave rise to the existing Australian 
rodent fauna, A special suborder of rodents, Hystricomorpha, 
radiated separately in South America during much of the Tertiary. 
At the end of the Tertiary, when a land bridge was formed be- 
tween North and South America, a few South American rodents 
reached North America, but the only one that survives is the por- 
cupine which, in spite of its tropical American ancestry, found a 
special niche in northern forests. At the same time cricetid mice 
and rats (family Cricetidae), squirrels (family Sciuridae) and a 
few other rodents from Eurasia and North America invaded South 
America. Cricetids have become very numerous in South Amer- 
ica and have probably replaced some hystricomorphs. 

Bats.—Of bats, megachiropterans (fruit bats) have existed at 
least since the Oligocene and have had a complex geographical 
history throughout the warmer part of the old world and Australia. 
They have considerable powers of dispersal and have reached 
many islands in the Indian and western Pacific oceans, but they 
have not reached America. Other bats, however, have dispersed 
in a complex manner over the whole world. 

7. Summary of the Distribution of Mammals.—This com- 
pletes the geographical histories of the principal groups of land 
mammals. Most major groups except some carnivores (dogs, 
weasels and cats), a few families of hoofed mammals (pigs, deer, 
cattle, etc.) and some rodents and bats have apparently declined 
since the Miocene or Pliocene. Many large mammals have de- 
clined or disappeared in many parts of the world since the Pleisto- 
cene. (Man may have been responsible for many of the later 
disappearances but not for the earlier ones.) These disappear- 
ances have created many discontinuities in the distribution of 
existing mammals. 

Although the geographical history of mammals has been very 
complex, a simple main pattern is evident. At the beginning of 
the Tertiary, when mammals became dominant, there were two 
principal groups of mammals ready to radiate: protoinsectivores 
(placentals) and didelphoids (marsupials). All existing mammals, 
except probably the Australian monotremes, are derived from 
these two groups. During the Tertiary mammals evolved, more 
or less separately, in three principal areas. The protoinsectivores 
produced a diversity of placentals which dispersed in Africa, 
Eurasia and North America. Marsupials reached Australia and 
radiated separately there. Further, marsupials and a few selected 
placentals reached and radiated together in South America. Two 
misconceptions have existed about the native mammal faunas of 
Australia and South America. One is that they are older than 
the mammal fauna of the rest of the world, that Australian mar- 
supials, for example, date from a time when marsupials were 
dominant over the entire world, before the rise of placentals. This 
is not correct. Placentals are apparently as old in origin as mar- 
supials. The mammal faunas of the different continents evolved at 
the same time in separate places, not at separate times. The other 
misconception is that early mammals must have reached Australia 
and South America across (different) land connections. This is 
at least doubtful. The Australian and South American mammal 
faunas are not derived from the whole of any known world-wide 
faunas but from small fractions of the early Tertiary fauna of 
other parts of the world, and the fractions may have reached the 
isolated continents across water gaps that the whole faunas could 
not cross. 


Il, FAUNAL REGIONS 


The continental areas of the world can be divided into regions 
according to the present distribution of animals. These regions 
do not, however, represent a common pattern which the distribu- 
tions of many different animals fit exactly. Different groups of 
animals (for example, the classes of vertebrates discussed above) 
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most of the phyla of animals. Primitive glass sponges (hexacti- 
nellids) arë nearly confined to this habitat. Many other animals 
are peculiar in structure and more or less restricted to deep water: 
the fishes (angler fishes, etc.) are extraordinarily modified. In 
this fauna, too, light-producing organs are common. 

Horizontal Distribution—The horizontal (true geographical) 
distribution of marine animals is also ecologically complex. A dis- 
tinction must be made between the faunas of the deep sea and 
those of shallow coastal water. The distribution of coastal faunas 
is influenced by local features such as the nature of the bottom, the 
salinity and acidity of the water, temperature, currents, etc. 

The broadest patterns of distribution of marine animals are de- 
termined by temperature and by certain physical barriers. The 
temperature zones are of course complexly modified by ocean cur- 
rents; in general, the following zones can be recognized by their 
faunas (at least in the upper strata of the sea and along coasts): 
tropical, north and south temperate, and arctic and antarctic. The 
faunas of great depths are probably much less zoned because the 
water is almost uniformly cold. The fauna of the tropical zone is 
interrupted by barriers. The Americas form a continuous barrier 
of land across the tropical oceans; however, the barrier has less 
effect on present distributions than might be expected. Many 
rather closely related marine animals occur on opposite sides of 
Central America; evidently, many of them were able to pass 
through the ocean gap that, until geologically recently, separated 
North from South America. The deep and wide Pacific ocean has 
been a more important barrier for shallow-water animals. The 
reefs and coastal waters between southern Asia and Australia, and 
eastward into the western Pacific, have an enormously rich fauna, 
which is much richer than, and in many ways different from, the 
corresponding fauna of the west coast of North America; evidently 
the central Pacific made crossings unlikely. Africa now separates 
the Indo-Pacific fauna from the Atlantic. Fossils show, however, 
that much of this fauna once extended through the former Tethys 
sea from the Indian ocean to the Mediterranean and that the ab- 
sence of large parts of this fauna from the Atlantic is the result of 
progressive extinction and impoverishment during the climatic 
changes of the Tertiary. 


V. PATTERN OF DISTRIBUTION 


1. Factors Directing Distribution —The present main pat- 
tern of distribution of land animals, expressed in the system of 
realms and faunal regions, has evidently been produced by one 
main process limited and modified by two physical factors. The 
process has been the evolution of different groups of animals in 
different places, and the spread of successive dominant groups over 
part or all of the world. Each new group tended to replace earlier 
ones which often became discontinuously distributed before they 
became extinct. Comparatively simple examples of this among 
fresh-water fishes and frogs have been discussed above (see figs. 1, 
2,3). The process among some other vertebrates, including many 
mammals, has been kaleidoscopically complex. The principal 
physical factors that have limited and modified the pattern are 
zonation of climate and barriers of salt water. These factors have 
affected the distribution of all classes of vertebrates. The distri- 
bution even of warm-blooded vertebrates is profoundly influenced 
by climatic zones; and the spread even of flying birds, by water 
barriers. 

2. The Existing Pattern and Its Meaning.— The existing 
main pattern of distribution of land animals has been determined 
by modern climates and barriers, not by ancient situations. The 
existing pattern has evidently been formed by very complex move- 
ments of animals over the world approximately as it is now, not 
over extraordinary land bridges or drifting continents. Neverthe- 
less, properly interpreted, the distributions of animals now and in 
the past (as shown by fossils) reveal important things about the 
distribution of climate and land in the past. The distributions of 
existing animals can reveal only rather recent situations and events. 
A time limit is set by the ages not of the animals themselves but 
of their distributions. A group of animals that dates from the 
Mesozoic may have redispersed many times since then, and its 
present distribution may be geologically very recent, with no trace 
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of a Mesozoic pattern left. Strictly fresh-water fishes disperse 
over land more slowly than any other vertebrates. Their present 
distribution may still reflect Cretaceous geography: it is doubtful 
whether the present distributions of any animals reflect a period 
more ancient than this. 

More than 100 years ago Edward Forbes and Darwin showed 
how the advance and retreat of continental ice sheets during the 
Pleistocene alternately drove arctic animals southward and then 
allowed them to return northward again, leaving relict populations 
of arctic insects, mice, etc., on cold mountain tops in the tem- 
perate zone; e.g., on the Alps in Europe and on Mt. Washington 
in New Hampshire. The existence of these arctic relicts on moun- 
tains is one of many details of the present distribution of animals 
that contribute to the reconstruction of the history of the Pleisto- 
cene ice age. The occurrence on islands in many parts of the 
world of faunas of continental type proves that the islands were 
recently connected to the continents and is part of the proof of a 
world-wide lowering of sea level during Pleistocene glaciation, 
Darwin also deduced, from the present occurrence of related spe- 
cies of plants and animals in temperate Eurasia and North Amer- 
ica, that before the Pleistocene the northern parts of the world 
were warmer than now and that there was probably a land connec- 
tion between Asia and North America, across Bering strait. Later 
zoogeographers have confirmed this. G. G. Simpson showed 
(1947), by comparing successive fossil mammal faunas of Europe, 
Asia and North America and finding when exchanges have occurred, 
not only that the Bering connection existed during much of the 
Tertiary and Pleistocene but that it was broken and remade at 
specific times. He showed further that many mammals crossed 
the connection early in the Tertiary but that fewer and fewer did 
so in successive epochs; this is part of the evidence that there was 
a gradual rather than sudden cooling of northern climates before 
Pleistocene glaciation. 

The distribution of mammals now and in the past reveals the 
Tertiary history of South America and Australia. There is a good 
fossil record of mammals in southern South America through most 
of the Tertiary. During most of this time South American mam- 
mals were so different from those on other continents that South 
America must have been isolated by water barriers. Almost at the 
end of the Tertiary, however, numbers of North American mam- 
mals suddenly appear in the fossil record in South America, and 
South American mammals appear in North America. This indi- 
cates that South America was an island through most of the Ter- 
tiary and that the existing connection with North America was 
completed in the Late Pliocene. Australia has yielded almost no 
record of its Tertiary vertebrates. However, its present lack of 
placental mammals, except rather recent rodents and bats, and the 
abundance of fossils of plaċentals in other parts of the world (in- 
cluding South America) since the beginning of the Tertiary, proves 
that Australia has been an island at least since then. These facts 
dispose once and for all of any paleogeographic theory that Sd 
nects South America or Australia to other continents or to E 
other during the Tertiary. Zoogeographic evidence of the state 0 
the world before the Tertiary is less decisive. Known facts can be 
reconciled with a pattern of continents and climatic zones in the 


Mesozoic arranged as now (with only details different). a 
facts, however, leave a possibility (not a probability) of i ees 
ntal » 


mentally different pattern of land, possibly even contine 
early in the Mesozoic, or before. d 
Animal distribution gives evidence that evolution has OCCHI 
and also indicates where and how it occurs most effectively. ur 
nant animals, the great groups that evolve and spread and rep 5 
older groups, seem to evolve primarily on the great continents eri 
spread to smaller continents and islands. The flow of buds js 
from continents to islands is part of the confirmation. d 
certainly a correlation between area and evolution: the Wn 
area, the more effective the evolution of dominant animals. | o 
is probably a correlation also between climate and evolution 5 
dominant animals, although zoogeographers disagree as to whe 8j 
dominant groups evolve more in the tropics or in the north n 
atezone. Area and climate are correlated with size of foni 
of populations and structure (at least density) of populati 
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Zoogeographers hope to use these correlations to discover funda- 
mental things about the evolutionary process and about the situa- 
tions and population structures that influence it. 
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ZOOLOGICAL GARDENS: see Zoo. 

ZOOLOGY (ARTICLES ON). The article Zootocy out- 
lines the series of discoveries on which the systematic study of 
animal life is based, and the methods by which multitudes of spe- 
cies are arrayed into larger, more inclusive evolutionary patterns. 
Authorities differ in their methods of arranging these groups be- 
cause of emphasis on different types of evidence, and classifica- 
tions are subject to change as new findings are made in the labora- 
tory and in the field, However, these working classifications have 
been an important stimulus to this research and have brought the 
relationships between animal groups into increasingly clear focus. 
Some basic distinctions between animals and plants are given in 
ANIMAL. 

Each of the phyla into which the animal kingdom is divided in 
ZooLocv is discussed in a separate article, and other surveys deal 
with major subdivisions. To illustrate the method of arrangement, 
following are examples of articles on the CHORDATE phylum: 

The major division of the chordates is treated in VERTEBRATE. 
Among the articles on vertebrate groups is MAMMAL, and among 
the articles on mammalian groups are PRIMATES, which describes 
the structures that man shares with his arboreal kin, and Maw, 
EvoruTION or, Individual species of primates are treated in BA- 
BOON; CHIMPANZEE; GIBBON; GORILLA; LEMUR; MANDRILL; 
ORANGUTAN; etc. 

The flesh-eating mammals are described in CARNIVORE, and indi- 
vidual species in BapcER; Fox; Jacuar; Lion; Raccoon; WAL- 
Rus; WEASEL; etc. Similarly, MARSUPIAL is supplemented by 
Bawprcoor; KANGAROO; Opossum; WOMBAT; etc.; PROBOSCIDEA 
by ELEPHANT; MAMMOTH; MasTODON; etc; Ropent by CHIN- 
CHILLA; GUINEA Pic; LEMMING; Mouse; PORCUPINE; etc.; and 
Ruminant by ANTELOPE; DEER; GIRAFFE; GOAT; SHEEP, etc. 
An order of flying mammals is described in Bar. 

Bır, a general survey of the biology of this large division of 
the vertebrates, is supplemented by Soncsmo and individual 
articles on important species, Techniques of bird study and their 
history are outlined in ORN1THOLOGY. Related articles include 
Fricut (NarURAL); Mucration, Biro; Nest; WILDLIFE CoN- 
SERVATION; etc. 

Another major division of the vertebrates is surveyed in Fis 
and treated in detail in articles on species and genera, such as 
Cuar; Cop; FLATFISH; Fiyinc FisH; HERRING; PERCH; etc. 
Ray and SrmK describe these cartilaginous fishes belonging to 
the class outlined in CHonpricutHyes. Related articles include 
AQUARIUM; FISH CULTURE; FISHERIES; FISHING; IcHTHYO- 
SAUR; OCEAN AND OCEANOGRAPHY: Biological Oceanography; etc. 
REPTILE surveys the group of vertebrates that includes Croco- 
DILIA; LIZARD; SNAKE; and TURTLE. The “ruling” reptiles of 
Mesozoic times are discussed in Dinosaur. The group of verte- 
brates in which the Froc; SALAMANDER; and Toan are included 
1s outlined in AMPHIBIA. 

Following is an example of a group of articles from another 
Phylum: Ayr surveys the biology of this family of insects, and 
refers the reader to HYMENOPTERA, a survey of the order that 
includes the bees, wasps and allied families as well as the ants. 
One of the references in this article is to SoctaL Insects, which 
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describes the communal organization of certain insect societies. 
The progression is to Insect, which outlines the structures by 
which the various orders of insects are identified and discusses 
phenomena and patterns of behaviour. ENTOMOLOGY summarizes 
the objectives and methods of the systematic study of insect life. 
The phylum to which the insects belong is outlined in ARTHROPODA. 

The articles cited in the above paragraphs represent only a 
fraction of those dealing with two of the phyla, plus a selection 
of those of general interest. Further examples are given in 
ANATOMY (ARTICLES ON); BrioLocv (ARTICLES ON); GEOLOGY 
(ARTICLES ON); and PHYSIOLOGY (ARTICLES ON). 

Since the topic of evolution encompasses the entire world of ani- 
mal and plant life, it is viewed from various perspectives. The 
evolutionary clues contributed by fossils are discussed, in non- 
technical terms, in a section of PALEONTOLOGY. Another simple 
introduction, from the point of view of organisms as a whole, is 
given in a section of BioLocy. A comprehensive survey of evolu- 
tionary theories, from pre-Darwinian insights to current interpre- 
tations, will be found in Evotution, Orcanic. The contributions 
of Darwin and his successors are outlined against their scientific 
and social background in Darwinism. The history of the scien- 
tifically obsolete doctrine of the inheritance of acquired characters 
is given in LAMARCKISM. 

Ecology, the science devoted to examining the interaction be- 
tween organisms and their environment, is represented by Ecorocv. 
The contributions of ecological factors to the dynamics of evolu- 
tion are illustrated in ANIMALS, DISTRIBUTION or, and ZooGEoc- 
RAPHY. Also, articles on continents, nations, and other major 
areas contain descriptions of animal life; 

ANIMAL BEHAVIOUR discusses the study of action patterns, with 
reference to sensory capacity, inherited responses, intelligence, etc. 
Related articles include ANIMAL EDUCATION; COURTSHIP, ANI- 
MAL; HIBERNATION AND ESTIVATION ; INSTINCT; MIGRATION, ANI- 
MAL; PLAY, ANIMAL; PSYCHOLOGY, COMPARATIVE; and Socroxocy, 
ANIMAL, 

The significance and biochemistry of colour in animals is dealt 
with in CoLoration, Bioxocicat. Other survey articles include 
ANIMAL HEAT; ANIMAL BREEDING; EMBRYOLOGY AND DEVELOP- 
MENT, ANIMAL; ANIMALS, PHYLOGENY OF; and ANIMAL EXPERI- 
MENTATION. Pet fanciers will find information of interest in many 
of the above-mentioned articles and in articles like Canary; CAT; 
Doc; Guppy; Parrot; and TURTLE. GESTATION PERIOD and LIFE 
Span discuss the dominant. biological factors involved and give 
statistical tables. 

Biographical articles throw light on the backgrounds against 
which the theories of Darwin; HAECKEL; HUXLEY; WALLACE; 
and others were developed. 

The following articles and sections of articles are recommended 
as a reading list for an introduction to the elementary principles 
of zoology: ANIMALS, DISTRIBUTION oF; BioLocy; EcoLocy: Basic 
Requirements of Animals; EVOLUTION, ORGANIC; PALEONTOLOGY: 
Evolutionary Evidence; ZoockocRAPHY; and. Zoorocv. 

The technical terms of zoology need not discourage the general 
reader; they are essentially devices for compressing a great deal of 
description into the space of a single word. Even articles that 
seem at first glance to be overly technical will be found to contain 
explanations of the elementary principles in nontechnical terms. 
Whether the reader's objective is extensive study or a quick con- 
firmation of fact, the Index will prove helpful. 

ZOOLOGY, the study of animals. The science of zoology em- 
braces all conceivable modes of study, not only of individual ani- 
mals but of entire faunas and of the relations of animals with 
one another, with plants and with the nonliving environment. Be- 
cause of its vast scope, zoology is usually broken up into several 
subsidiary subjects of which the chief ones are: morphology or 
anatomy, histology and cytology, embryology, paleontology, tax- 
onomy or systematics, genetics and evolution, ecology and physi- 
ology. As special articles under these names will be found in the 
encyclopaedia, only a brief survey can be attempted here of the 
main findings in the various fields of zoology, with special emphasis 
on morphology and classification. (See Organ Systems, below; 
PHYSIOLOGY, COMPARATIVE.) 
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The article is divided into eight main sections, as follows: 


I. Morphology 

II. Classification 

. The Phyla of the Animal Kingdom 

. Embryology and the Homology of the Germ Layers 
V. Embryology and the Theory of Recapitulation 

. Variation, Heredity and Evolution 

. Ecology 

. Economic Zoology 


I. MORPHOLOGY 


The study of zoology undoubtedly had its origin from the 
observation that there are many different kinds of animals. The 
more obvious and easily discovered characters that distinguish 
animals from one another are the external ones: differences in 
body shape, size and colour, character of the skin and its deriva- 
tives as scales, hair and feathers, presence of prominent sense 
organs, such as eyes and ears, and presence of legs or other ap- 
pendages. But it soon became clear to zoologists that external 
appearances alone would not provide understanding of the animal 
kingdom; thus they were driven to a study of internal structure. 
Anatomical investigations were carried out at first entirely by 
dissection of the animal's carcass with knives, scissors and other 
instruments, a technique that, in skilful hands, can yield an as- 
tonishing amount of accurate information but which is necessarily 
incapable of revealing many structures, either because they are 
too small to be seen or are otherwise undiscoverable. Progress in 
anatomical investigation, therefore, had to await the introduction 
of the microscope, toward the end of the 16th century. The pos- 
sibility of magnifying an animal greatly extended the scope of 
zoology, since it enabled the structure of very small animals to 
be investigated and, indeed, revealed the existence of an im- 
mense variety of microscopic animals previously unknown because 
they were too small to be seen with the unaided eye. 

Cellular Structure of Animals.—The most important reve- 
lation of microscopical study was the discovery, through the ef- 
forts of a number of workers toward the end of the 18th century 
and during the first half of the 19th, that animals (and plants) 
do not consist of a continuous mass of material, but that their 
substance is partitioned off by walls and membranes into an im- 
mense number of minute units, the cells (g..). The cells of an 
animal are not all alike, but occur as a number of different kinds 
with appropriate functions, a condition known as differentiation. 
Cells also do not in general occur singly; but many of one kind are 
united in masses or sheets termed tissues, Organs such as the 
stomach or liver consist of two or more kinds of tissues closely 
associated. Thus, the body of an animal consists of cells com- 
bined to form tissues and organs. 

During the last half of the 19th century great progress was 
made in the study of cells. It was discovered that cells have 
affinities for dyes similar to those used in dyeing cloth, and that 
with the aid of such dyes the details of cell structure may be 
accentuated. Because only very thin objects can be studied with 
the microscope, a machine, the microtome, was devised by which 
small animals or pieces of larger ones could be sliced into a series 
of exceedingly thin sections, and these mounted serially on glass 
plates for microscopic examination. By the application of such 
microscopic techniques an understanding was attained of the in- 
ternal structure of a great variety of animals. That branch of 
zoology which concerns itself with tissues is termed histology 
(q.v.), and that which studies the fine details of cell structure is 
called cytology. 

The discovery and, study of the cellular structure of animals 
and plants resulted in the last half of the 19th century in a 
philosophy termed the cell theory. This theory exaggerated the 
importance of cells and considered them to be the vital units in 
which were. vested all of the phenomena of life. An animal was 
regarded not as a functioning whole but merely as a collection of 
cells and its properties merely as the sum of the properties of 
the cells. Following a wide acceptance, this theory began to be 
questioned and discarded by the leading thinkers among zoologists, 
and is being replaced by the organismal conception, which main- 
tains that the cells are simply constituent parts of an animal and 
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that such phenomena as growth, form, reproduction, development, 
heredity and evolution are clearly manifestations of the anima] as 
a whole, and cannot be understood merely by studying its cells, 

Grades of Structure.—All combined methods of studying the 
structure of animals show that animals exist in several grades of 
structure ranging from simple to complex. Such arrangements 
are, of course, more or less artificial but they assist in enabling 
one to understand the animal kingdom. 

In the first place it was soon discovered that animals are 
divisible into two great groups, those that are made of cells and 
those that are not. The latter group comprises a host of micro- 
scopic animals, known as Protozoa, whose substance is not parti- 
tioned into cells, and which are thus regarded simply as consisting 
of one cell, In reality, they are not equivalent to a single cell 
of other animals but constitute complete little organisms capable 
of all the functions that distinguish larger animals, Their bodies 
may be far more elaborately organized than any of the cells of 
higher animals and may contain contractile and neuroid fibrils, sup- 
porting plates and fibres of a skeletal nature, and elaborate food- 
catching mechanisms, Although sexual processes also occur among 
the Protozoa, practically all of them can reproduce simply by 
dividing into two or more parts: 

All other animals are composed of cells, although in some cases 
the cell walls may more or less disappear as the animal matures. 
These multicellular animals are termed Metazoa. They are not 
only composed of cells, but their cells are differentiated into a 
number of different kinds and are associated into tissue and organs 
for the performance of different functions. A metazoan animal is 
an individual, a unit whose cells are subordinated to the whole 
and are not in general capable of an independent existence or of 
performing all of the necessary functions. 

It follows, as a necessary concomitant of the cellular differentia- 
tion of the metazoan body, that all such animals must undergo a 
process of development (see EMBRYOLOGY AND DEVELOPMENT, 
ANIMAL) during which this complication gradually arises. Al- 
though there are a number of cases among the Metazoa in which 
reproduction occurs by division or budding, much as in Protozoa, 
the Metazoa generally reproduce sexually, giving rise to female sex 
cells or eggs, and male sex cells or sperm. The egg is large, pro- 
vided with food supplies in varying amounts and nonmotile. ‘The 
spermatozoon is relatively very small and slender and provided 
with a locomotory apparatus for reaching the egg. When the egg 
is fertilized by a spermatozoon, i.e., fuses with it, it starts upon 
a process of development during which it divides to make many 
cells, and these undergo differentiation. However, many Protozoa 
also produce eggs and sperm and undergo some degree of develop- 
ment so that the contrast between Protozoa and Metazoa is not 
as great as assumed during the heyday of the cell theory. There 
are, further, types of colonial Protozoa that approach the metazoan 
condition. 

Among the Metazoa it is customary to set off one group, the 
sponges or Porifera, from the others because of their low grade 
of organization and many peculiarities of structure. Sponges are 
little more than loose aggregations of cells covered over by an 
epithelium (g.v.). Although the cells of sponges show some degree 
of differentiation, they are mostly variants of amoeboid types a? 
each can perform a number of different functions. Furthermore, 
sponges have no mouth or proper digestive cavity; they are peri 
meated by systems of canals through which a continuous water 
current is maintained. On these grounds sponges are separate 
as a branch Parazoa from other metazoans which are then call 
Eumetazoa or Metazoa proper. " be: 

The Eumetazoa all have a proper mouth and digestive H i 
they present many grades of structural complexity of whic i 
lowest is represented by the group Cnidaria (see COELENTERAT d 
The Cnidaria illustrate the structural plan on which the Eumetaz i 
are based and from which the more complex members can n 
theoretically derived. The cnidarians are composed ped 
of tissues; i.e., they represent a tissue grade of construction. "e 
consist of two epithelia back to back with some sort of ES 
connective tissue between. The outer epithelium, the e 
or better, epidermis, has protective, nervous and sensory 
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tions, and the inner epithelium, the entoderm, or better, gastro- 
dermis, forms a primitive digestive tube. Epidermis and 
gastrodermis meet at the mouth. Both epithelia may give off 
muscle fibres that lend the animal a considerable degree of motility. 
It is characteristic of animals of the tissue grade of construction 
that they are built on the plan of radial symmetry or some variant 
thereof (see MonPHoLocv). Consequently they may be termed 
radiate animals or Radiata. 

All other Eumetazoa are constructed on the plan of bilateral 
symmetry, and hence may be collectively termed Bilateria. They 
show definite differentiation into anterior and posterior ends, and 
dorsal and ventral surfaces (see Morrmorocy). Their tissues are 
also more or less aggregated into organs so that they may be 
considered to be of the organ-system grade of construction. Be- 
tween their outer or ectodermal epithelium and inner or ento- 
dermal epithelium they have a mass of mesodermal tissue that 
gives rise to muscles, connective tissues, and reproductive, cir- 
culatory and excretory systems. 

It is customary to group the Bilateria on the basis of the num- 
ber and kinds of internal cavities. The lowest Bilateria, the 
Platyhelminthes or flatworms, have the same solid construction as 
the Cnidaria; i.e. there is only one internal cavity, the diges- 
tive cavity. In the flatworms the space between epidermis and 
digestive epithelium is filled with tissues and organs of meso- 
dermal origin. Bilateria having this kind of solid construction are 
called acoelomate, The remaining Bilateria have an extra space 
between the digestive tube and the body wall, but it appears that 
this space is not necessarily the same as to embryonic origin in 
different groups. When this space is formed by the parting of the 
mesoderm so that it has mesoderm on both sides of it, the space is 
considered a true coelom. When, however, this space is a remnant 
of the blastocoel and has mesoderm on only one side or on neither 
side of it, it is considered a false coelom or pseudocoelom, The 
Bilateria, therefore, exist in acoelomate, pseudocoelomate and 
coelomate grades. 

It is likewise characteristic of all Bilateria, except the Platy- 
helminthes, that the digestive tube has a rear opening, the anus. 
The presence of an anus greatly increases the efficiency of the 
digestive tube, for there is then no mixing of food in various 
stages of digestion as must be the case where the digestive tube 
has but one opening, serving for both ingestion of food and ejec- 
tion of indigestible remnants. Further, in coelomate animals part 
of the mesoderm attaches to the digestive epithelium, furnishing 
muscle layers to the latter and conferring motility upon the 
digestive tube. A feature seen in three groups of higher Bilateria 
(Annelida, Arthropoda and Chordata) is the segmentation of the 
body, że., the division of the body along its main axis into a series 
of equal joints or segments, each of which contains a representa- 
tive of the various body systems. 

Organ Systems.—As already intimated all of the Bilateria are 
provided with organ systems; Że., associations of organs for the 
performance of specific functions. The organ systems of the 
higher Bilateria are the following: integumentary, muscular, 
skeletal, nervous, sensory, digestive, excretory, reproductive, cir- 
culatory, respiratory and hormonal. These systems appear grad- 
ually in the lower Metazoa and attain their full complexity and 
functional specialization only in the higher ones. 

The integumentary system comprises the skin and its deriva- 
tives such as cuticle, scales, feathers, hair and armour (exoskele- 
ton). The essential purpose of this system is protection against 
the external world and against drying out of internal parts. 

The muscular system consists primitively of a layer of muscle 
fibres running in two or more directions situated just beneath the 
external covering. Such a system is incapable of complicated 
movements but serves to shorten and extend the animal and to 
allow it to bend in various directions. In higher animals the 
muscle fibres aggregate into definite bundles or muscles that per- 
mit much more varied and exact movements. 

The skeletal system is closely associated with the muscular 
system, being in fact derived from the same embryonic source, 
and functions chiefly as a support for the musculature. The skele- 
ton, properly speaking, is an internal structure and is best il- 
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lustrated in the vertebrates with their internal assemblage of 
cartilage and bones. Among the invertebrates, skeletal structures 
such as the shells of mollusks are chiefly external and, therefore, 
really belong to the integumentary system. Such exoskeleton also 
serves for muscle attachment as well as for protection. 

The nervous system is a derivative of the surface covering 
(epidermis) and functions for the correlation of body activities 
by means of its power of rapid transmission. It consists essen- 
tially of nervous tissue aggregated into masses (ganglia) and 
strands (nerves). It is characteristic of the nervous system of 
vertebrates that it is dorsal and hollow whereas that of inverte- 
brates is ventral and solid, In the evolution of animals the 
nervous system gradually shifts from a superficial position imme- 
diately under the epidermis to a deeper position, to the inner side 
of the muscle layer. 

The sensory system is that part of the nervous system that 
responds to external factors and transmits these responses to the 
central nervous system where appropriate action is initiated. The 
sensory system consists of a variety of nerve endings and sensory 
organs designed to be affected by particular external factors such 
as light, sound waves, odours, temperature, etc. Whereas the 
essential sensory part is microscopic, numbers of such parts may 
be aggregated with accessory structures to form conspicuous 
organs such as the eye, ear, etc. 

The digestive system in its earliest form, as seen in cnidarians, 
consists simply of the inner epithelial tube, and it has only one 
opening, the mouth. In the metazoan series, the digestive tube 
becomes separated from the body wall by the formation of either 
a pseudocoelomic or a coelomic cavity and at the same time 
acquires a rear opening, the anus. In coelomate animals part of 
the mesoderm attaches to the digestive tube, forming muscle lay- 
ers for the latter which then becomes capable of motility. Various 
functional regions become differentiated along the digestive tube 
in different animals, as a crop for storing food, gizzard for grind- 
ing hard food, stomach for the main processes of digestion, intes- 
tine for absorption, etc.; glands that secrete digestive enzymes 
or other substances involved in digestion occur either in the wall 
of the digestive tube or attached to it. Among vertebrates the 
liver and pancreas are conspicuous glands that embryologically 
are formed from the lining epithelium of the digestive tube. 

The foregoing systems occur in all the Eumetazoa, but the fol- 
lowing ones are found only in the Bilateria, The excretory sys- 
tem has the function of regulating the water content of the body 
and secondarily of removing the useless products of body chem- 
istry, especially nitrogenous products. It consists primitively of 
secretory tubules the inner ends of which may be closed or may 
open into body spaces. At first the tubules obtain their excretory 
material directly from body spaces but with the increasing size and 
complexity of the animal they obtain it from the blood and the 
internal openings then close up. In vertebrates the tubules are 
aggregated into organs known as kidneys. 

Although sex cells occur in all groups of animals, including 
some Protozoa, a definite reproductive system with ducts and 
other differentiated parts is first seen in the lowest Bilateria (flat- 
worms) and is characteristic of the Bilateria in general, Although 
very simple reproductive systems are seen in many Bilateria, in 
others the system reaches inexplicable complexity. The complex- 
ity is associated with internal fertilization, i.e., the passage of 
sperm from the male to the female, and seems to indicate that 
such fertilization is more desirable than the mere shedding of sex 
cells into the water. 

The circulatory system consists of a set of tubes for distribut- 
ing respiratory gases and food and collecting waste materials; 
one or more pumping organs usually aid the process. Such a 
system is obviously necessary only to animals of some size and 
complexity because in small animals physical diffusion is adequate. 
Hence, the circulatory system is found only in the larger and 
higher Bilateria and reaches a complex development only in the 
vertebrates. It is filled with a fluid, the blood, which may or may 
not be red, and which travels in a circuit passing through respira- 
tory organs for the exchange of gases and close to the excretory or- 
gans for the emission of wastes. The red colouring matter found in 
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vertebrate (and some invertebrate) bloods is concerned with the 
exchange of gases (see RESPIRATION). 

The respiratory system is concerned with the exchange of 
respiratory gases and also occurs only in the larger and more 
complex Bilateria since such exchange takes place by diffusion in 
smaller forms. Animals obtain energy for their life processes by 
means of oxidation; therefore, they must continually absorb oxy- 
gen or die. Carbon dioxide is emitted as a result of the oxida- 
tion process. A respiratory system is a device for facilitating the 
absorption of oxygen and the emission of carbon dioxide. Its 
essential features are a large exposure of surface to the gases and 
thin walls to permit easy passage of gases. Hence, a respiratory 
organ is a greatly folded structure of spongy, feathery or booklike 
appearance. It may project to the outside and is then known as a 
gill, or it may project into the interior, forming a lung. Gills get 
their gases from the surrounding medium, usually water, and 
lungs get theirs from the air. There are often accessory mech- 
anisms for causing water to flow over the gills or for causing air 
to pass into and out of the lungs. These mechanisms are con- 
cerned with external respiration, not to be confused with the true 
process of respiration, which consists of the utilization of oxygen 
by the body cells. 

The hormonal system consists of a number of glands or gland- 
like bodies that have no ducts and secrete their products, called 
hormones, directly into the blood. Thus they are called endocrine 
glands or glands of internal secretion. They are best known in 
vertebrates where they include the pituitary body of the brain, 
the thyroid, parathyroid, the islets of Langerhans in the pancreas, 
the adrenal glands near the kidneys and the sex glands. The 
secretions of these glands are necessaty for the normal growth 
and health and for the initiation and maintenance of sexual re- 
production, 

The study of hormone-secreting structures in invertebrates and 
the role of such hormones in their biology has become in’ recent 
years an intensive field of research. In crustaceans, hormones 
from secretory cells in the central nervous system have been 
proved to control colour changes, molting and growth and probably 
reproductive activity. In insects, similar hormones of nervous 
origin control growth, molting and metamorphosis from larva to 
pupa and pupa to adult. Histologically similar neurosecretory 
cells occur in annelids and other invertebrates. See Hormones. 


II. CLASSIFICATION 


The knowledge gained through anatomic and microscopic stud- 
ies, plus the results accumulated in the fields of embryology 
and paleontology (g.v.), has enabled zoologists to classify the 
animal kingdom. Classifications were of course attempted long 
before the necessary knowledge was available, but only after 
1850 was considerable agreement reached about the main sub- 
divisions of the animal kingdom. Classification consists essen- 
tially of grouping together animals of like structure. Although 
seemingly simple in principle, zoological classification is exceed- 
ingly difücult in actual practice and depends largely on the personal 
judgment of zoologists. The usual difficulty consists in deciding 
when a degree of difference is sufficient to justify the making of a 
different category. The classification of so-called aberrant forms, 
i.e., individuals or small groups of animals that do not seem to 
fit into any of the established groups, also raises great difficulty. 
As a consequence, no two zoologists or zoological texts agree in 
all details on the scheme of classification, although a considerable 
amount of agreement will be found. The branch of zoology that 
deals especially with classification is termed taxonomy (q.v.) 
or systematics but so vast is the number of animals (probably 
approaching 2,000,000) that any one zoologist must limit himself 
to the taxonomy of a single group. 

The Species.—Classification begins by separating animals into 
different kinds. Thus, anyone can see that the common horse is 
very much alike throughout the world and that it is different from 
the cow. This difference is expressed by regarding the entire 
population of horses as constituting one category, termed the 
species; the same is done for cows, and for other animals. Al- 
though an exact definition of the species concept has given zool- 
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ogists much trouble, for practical purposes a species may be 
defined as.a population or populations of animals that are alike 
in the details of their structure within close but variable limits, 
and that breed together, or can do so. 1 

In the early days of classification when relatively few speci- 
mens were available for study, species seemed to be easily dis- 
tinguishable from each other. But as more and more specimens 
were collected, and as zoologists began to study actual populations 
as they exist in nature, it became apparent that the majority of 
species do not constitute a uniform population, but comprise a 
number of geographically distributed populations that differ from 
each other in minor details. Thus, the species in many cases 
really consists of a few too many geographic races or variants, 
usually termed varieties or subspecies, many of which were for- 
merly considered distinct species because of insufficient collect- 
ing. lt is therefore evident that to determine the content of a 
species and to distinguish species from each other, extensive col- 
lecting over the entire range of distribution is necessary. The 
interbreeding test should be applied when possible, although it is 
often obviously impractical. The breeding test is not, however, 
conclusive since individuals belonging to what taxonomists regard 
as distinct species do sometimes interbreed in nature. 

It is believed by most zoologists (although denied by. some) 
that the geographical variants of a species represent incipient 
species, and that they will become distinct species whenever they 
cease to breed together either because of morphological divergence 
of their copulatory organs or because of behaviouristic divergence. 

The Genus.—The next taxonomic category above the species, 
referred to as the genus, embraces a number of species of suffi- 
ciently similar morphology. In short, after the species are defined 
and delimited they are grouped together according to similarity 
and each group of similar species constitutes a genus. It is clear 
that whereas the species has a real existence in nature, the genus 
is a more or less arbitrary conception. How much species must 
resemble each other to justify their grouping into one genus and 
how much they must differ to justify separating them into differ- 
ent genera are obviously matters of judgment on the part of the 
taxonomist, Asa result, there is a continuous process in taxonomy 
of transferring species from one genus to another. j 

The Scientific Name.—Since the days of Linnaeus, who in- 
vented the system, it has become obligatory upon zoologists to 
combine the generic with the specific name to form the accepted 
scientific name of the animal. This procedure is termed the 
binomial system of nomenclature. The generic name is capital- 
ized; the specific name begins with a small letter. For instance, 
some of the cats have the generic name Felis, from the Latin word 
for cat. The different cats then each have a specific name, thus, 
Felis concolor, the puma; Felis pardalis, the ocelot; Felis catus, 
the domestic cat; etc. The scientific name is constructed in Lat- 
inized form and hence is understandable throughout the world, 
whereas common names are confusing and inexact, and vary vit 
language. The scientific name is, therefore, a very useful. tool, 
since each scientific name can designate only one kind of anis 
what is meant by that name is apparent to zoologists throughoul 
the world. 

Higher Taxonomic Categories.—By using more and more 
important characters as a basis for deciding resemblance, larger 
and larger taxonomic divisions can be constructed. The most im- 
portant ones in common use are family, order, class and DE 
A family is composed of those genera having certain changu 
in common; an order is made up of families of, similar cont tE 
tion, etc. If it is considered desirable in any particular case; the 
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the animal kingdom. Each phylum is sharply characterized by a 
plan of structure in the adult peculiar to it and differing from 
that of other phyla in such ways that in general phyla are not 
derivable from each other. As all animals are related to each 
other by descent (see EvoLUTION, ORGANIC), it is evident that at 
some time in its past history each phylum must have been 
derived from some pre-existing phylum, and one of the favourite 
armchair occupations of zoologists, especially in the past, was 
the surveying of available evidence for indications of phyletic re- 
lationships, a field of zoology termed phylogeny. The evidence 
most useful in such phylogenetic speculation is that drawn from 
embryology and paleontology (see PALEONTOLOGY). The facts, 
however, are so scanty that the various schemes of interphyletic 
relationships that have been advanced must be regarded merely as 
suggestive. At the present time in the earth's history the different 
phyla of animals are widely separated from each other in structural 
plan, 'and'no intermediates between phyla are known except in the 
case of the phyla Annelida and Arthropoda. 

Identification of Animals.—Through his knowledge of the 
structural characters on which the taxonomic divisions are based, 
a zoologist when confronted with an unknown animal can usually 
place it at least to order after a brief examination. However, 
the determination of the genus and species to which an animal 
belongs is generally a matter that calls for prolonged study, often 
with the aid of microscopic examination, because the characters 
that separate genera and species are usually minute and detailed. 
In general, only a specialist in the group to which the animal 
belongs is competent to identify it to genus and species. The 
correct identification of an animal is of great importance in zoolo- 
gical research so that zoologists all over the world may know what 
animal is under discussion. Very often in the history of zoology, 
heated arguments have arisen over differing research results that 
in reality were caused by the fact that different species were being 
used. Experience has shown that results obtained with one species 
cannot safely be assumed to be applicable to another, even closely 
related, species, Correct identification is also of great importance 
in the economic relations of zoology, being the first necessary step 
in the understanding and control of pests and parasites, and in the 
encouragement of useful animals, 


Ill, THE PHYLA OF THE ANIMAL KINGDOM 


The question of the division of the animal kingdom into phyla 
is of the greatest importance to the zoologist because such 
division really expresses the state of his knowledge of animal 
structure, development and relationships. In the beginning of 
the era of modern zoology, roughly from the times of Linnaeus, 
the divisions proposed were highly erroneous, being based chiefly 
on external appearances. As discussed above, a correct knowledge 
of animal structure is attained only through dissection and micro- 
scopic examination. Embryological studies also are of the great- 
est importance (see below). As knowledge from these sources ac- 
cumulated, the phyletic arrangement was continuously altered 
by a succession of zoologists, and cannot be said to have attained 
a stable condition even to this day. The reasons for this are, first 
that embryological and morphological information is still far from 
complete, and, second, that opinions differ as to what characters 
are the most important in defining phyla. Some zoologists tend 
to lump groups together so as to make a few very inclusive phyla 
and others tend to separate off various small groups as independent 
phyla. Consequently any published arrangement of phyla must be 
understood to represent merely some zoologist's opinion. 

The following scheme leans toward the separation of small 
groups as independent phyla. It is based on the grades of struc- 
ture discussed above, presence or absence of an anus, kind and 
number of body spaces, etc. Wholly extinct classes are omitted. 


KiNGDOM ANIMALIA 


Subkingdom I. Protozoa, Animals consisting of one cell or of colonies 
of like cells. ^ 
Phylum 1, Protozoa 
Subphylum 1. Flagellata 
Class 1, Phytomastigophora 
Class 2. Zoomastigophora 
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Subphylum 2. Sarcodina 
Class 1. Rhizopoda 
Class 2. Actinopoda 
Subphylum 3. Sporozoa 
Class 1. Telosporidia 
Class 2. Acnidosporidia 
Class 3. Cnidosporidia 
Subphylum 4. Ciliata or Ciliophora 
Class 1. Holotricha 
Class 2. Spirotricha 
Subkingdom II. Metazoa. Animals composed of unlike cells that may 
lose their boundaries in the adult state 
Branch A. Mesozoa. Parasitic animals composed of a surface layer 
of epithelial cells enclosing reproductive cells 
Phylum 2. Mesozoa ? 
Branch B. Parazoa. Animals composed of several kinds of differ- 
entiated cells somewhat arranged in tissues; without organ systems 
or mouth; porous 
Phylum 3. Porifera, the sponges 
Class 1. Calcarea 
Class 2. Hexactinellida 
Class 3. Demospongiae 
Branch C. Eumetazoa. Metazoa with cells arranged in tissues; 
usually also with organ systems; with mouth and digestive tract 
except when lost by parasitic degeneration; not porous 
Grade 1. Radiata. With primary radial symmetry; of the tissue 
grade of construction 
Phylum 4. Cnidaria or Coelenterata, the coelenterates. 
Radiata with nematocysts; no ciliated plates 
Class 1. Hydrozoa 
Class 2. Scyphozoa 
Class 3. Anthozoa 
Phylum s. Ctenophora, the comb jellies. 
nematocysts; with eight rows of ciliated plates 
Class 1. Tentaculata 
Class 2. Nuda i 
Grade II. Bilateria. Eumetazoa with bilateral symmetry or sec- 
ondary radial symmetry; with organ systems 
Section a. Acoelomata. No space between digestive tube and 
body wall 
Phylum 6. Platyhelminthes, the flatworms. 
Class r. Turbellaria 
Class 2. Trematoda 
Class 3. Cestoda 
Phylum 7. Nemertina or Rhynchocoela, the nemertine 
worms. With anus; with a protrusible proboscis above 
the digestive system 
Section b. Pseudocoelomata: With pseudocoelom between di- 
gestive tract and body wall; usually with anus; body clothed 
with cuticle 
Phylum 8. Acanthocephala, the spiny-headed worms, 
Parasitic worms with spiny protrusible anterior end; 
without mouth or digestive tract 
Phylum 9. Aschelminthes. Without spiny proboscis, or 
if so, not parasitic; nearly always with mouth and di- 
gestive tract 
Class 1. Rotifera, the rotifers 
Class 2. Gastrotricha 
Class 3. Kinorhyncha or Echinoderida 
Class 4. Priapulida, the priapulid worms 
Class 5. Nematoda, the roundworms 
Class 6. Nematomorpha or Gordiacea, the gordian 
worms 
Phylum ro. Entoprocta. Anterior end bears circle of 
ciliated tentacles, enclosing mouth and anus 
Section c. Eucoelomata. With true coelom; with anus and 
organ systems 
1. With a lophophore, a variously shaped ridge, mostly circular 
or crescentic, bearing a single row of ciliated tentacles and 
embracing the mouth but not the anus 
Phylum 11, Phoronida. Wormlike 
Phylum rz. Ectoprocta (old phylum Bryozoa in large 
part), the moss animals, Colonial with gelatinous, 
‘chitinous, or calcareous encasements. 
Phylum 13. Brachiopoda, the lamp shells, Enclosed in 
a bivalved shell, valves dorsal and ventral. 
2. Without a lophophore; coelom a schizocoel, formed by a 
mesodermal split 
a. Body not segmented 
Phylum 14. Mollusca. Visceral mass covered by a body 
fold, the mantle, that secretes an external shell of one 
or more pieces; coelom usually reduced 
Class 1. Aplacophora 
Class 2. Polyplacophora 
Class 3. Monoplacophora 
Class 4. Gastropoda 
Class 5. Scaphopoda 
Class 6. Pelecypoda 
Class 7. Cephalopoda 


Without 


No anus 
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Phylum rs. Sipunculida. Wormlike with introversible 
anterior part; anus anterior, dorsal. 
b. Segmented 
Phylum 16. Annelida, the annelids. Worms, with long 
jointed bodies, but without jointed appendages 
Class 1. Archiannelida s 
Class 2. Polychaeta 
Class 3. Clitellata 
Class 4. Echiurida 
Phylum 17. Arthropoda, the arthropods. 
wormlike, body bears jointed appendages 
Class 1. Onychophora 
Class 2. Tardigrada 
Class 3. Crustacea 
Class 4. Arachnida 
Class 5. Pentastomida or Linguatulida 
6. 
T. 
8. 


Mostly not 


Class 6. Pycnogonida or Pantopoda 
Class 7. Pauropoda 
Class 8. Diplopoda 
Class 9. Symphyla 
Class 10. Chilopoda 
Class r1. Insecta 
3. Without a lophophore; coelom an enterocoel, formed by 
outpouchings of the digestive tube 
a. With secondary, usually pentamerous radial symmetry ; 
with a water-vascular system 
Phylum 18. Echinodermata, the echinoderms 
Class 1, Crinoidea 
Class 2. Holothuroidea 
Class 3. Echinoidea 
Class 4. Asteroidea 
Class 5. Ophiuroidea 
b. Bilateral symmetry retained throughout life 
Phylum rg. Chaetognatha, the arrow worms. Trans- 
parent, pelagic wormlike animals, with grasping spines, 
without gill slits or endoskeleton. 
Phylum 20. Hemichordata. Wormlike, not transparent 
or pelagic, without grasping spines 
Class 1. Enteropneusta. With gill slits, without ten- 
taculated arms. 
Class 2. Pterobranchia. With or without gill slits, 
with a pair of tentaculated arms. 
Phylum 21. Chordata. Not wormlike, adults with gill 
slits or vertebral column or both 
Subphylum 1. Urochordata or Tunicata 
Subphylum 2. Cephalochordata or Acrania 
Subphylum 3. Vertebrata or Craniata 


Class 1. Agnatha 

Class 2. Placodermi 
Class 3. Chondrichthyes 
Class 4. Osteichthyes 
Class s. Amphibia 
Class 6. Reptilia 

Class 7. Aves 

Class 8. Mammalia 


The systematic position of the three groups, Tardigrada, 
Onychophora and Pentastomida, here placed under Arthropoda, 
is still unsettled. By many these groups are considered independ- 
ent phyla; others would dispose of them as subphyla under 
Arthropoda. For further information about the phyla, special 
articles in the encyclopaedia should be consulted. 


IV. EMBRYOLOGY AND THE HOMOLOGY OF THE 
GERM LAYERS 


Animals in general develop from a single cell, the egg, which, 
after being stimulated by fusion with a sperm, enters upon a 
remarkable process of embryonic development in which the 
definitive characters gradually make their appearance. When this 
process was studied in many diverse animals, zoologists began 
to realize that certain similarities obtain throughout the animal 
kingdom. First the egg undergoes cleavage, dividing up into a ball 
of many cells. A two-layered condition, the gastrula, follows, 
in which the embryo consists of an outer epithelium, the ectoderm, 
and an inner epithelium or, in some cases, a solid mass, the 
entoderm. The manner of origin of the entoderm is varied, but 
great importance has been attributed by some zoologists, notably 
Ernst Haeckel, to one particular method, that of invagination, or 
the bending inward of the outer epithelium. Haeckel, and after 
him most zoological texts, considered invagination to be the 
original and primary method and other methods derived and 
secondary. This proposition is open to grave doubt, but it is 
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probably impractical to ascertain what was the original method 
of entoderm formation. 

Following the establishment of the gastrula stage, the next 
general step in development is the formation of a tissue between 
the ectoderm and the entoderm, termed the mesoderm. Here 
again varied modes of formation of mesoderm are seen in differ- 
ent animal embryos, but most prominence was given in zoological 
theory to one particular method, the enterocoelous method, in 
which the mesoderm arises by the outpushing of. pockets from 
the entoderm. Again the primary nature of the enterocoelous 
method may be seriously questioned, but the determination of 
the original mode of mesoderm formation is probably an im- 
possibility. 

Ectoderm, entoderm and mesoderm are known as the germ 
layers, and from them all of the tissues and organs of the adult 
animal are derived, chiefly by processes of folding and migration, 
Their role in the production of adult structure is generally much 
the same throughout the animal kingdom. The ectoderm, fur- 
nishes the surface covering of the animal (epidermis), and also 
the nervous system and the nervous part of the sense organs. 
The entoderm furnishes the lining epithelium (gastrodermis) of 
the digestive tract and the epithelial cells of various outgrowths 
of the digestive tract, such as the liver, pancreas and other 
glands. All the tissues and organs between the epidermis and 
gastrodermis are of mesodermal origin; ie., the muscles and con- 
nective tissues, the bones and cartilages of the skeleton, and the 
circulatory, excretory and reproductive systems. In coelomate 
animals, the mesoderm separates into a somatic part, which fur- 
nishes the muscles of the body wall and also the skeleton, and 
a splanchnic part, which attaches to the viscera and provides 
their muscular layers. The space between the somatic and 
splanchnic mesoderm is the coelom. 

These facts are certainly very striking and have led to an 
important zoological theory termed the homology of the germ 
layers. This theory states that development by means of germ 
layers is fundamental throughout. the multicellular animals; that 
the germ layers were originally (if not now) formed in the same 
way throughout the Metazoa; that each of them produces the 
same organs wherever found; and that in short there is complete 
morphological correspondence between the same germ layers in 
different animals. Different grades of construction are regarded 
as representing different stages in germ-layer formation. The 
coelenterate or tissue grade corresponds to the gastrula or two- 
layered stage of development; the acoelomate or flatworm stage 
corresponds to the stage after the mesoderm has arisen but has 
not yet divided into somatic and splanchnic layers, etc. 

Germ-layer theory prevails in. embryological teaching to the 
present time and certainly constitutes an orderly method of 
presentation of the subject. The theory has, however, been sub- 
ject to severe criticism in recent years, and it is not yet clear to 
what extent it will survive. In regard to early embryonic stages, 
it must be admitted that the actual modes of formation of the 
germ layers and the processes of early development are extreme ly 
varied, and it is impossible on the available facts either to affirm 
or deny some original uniform method of germ-layer formation. 
There is, however, undoubtedly, a marked similarity in the later 
developmental stages and the manner of formation of many 
organs among the Bilateria. the 

The main criticisms of the germ-layer theory come from 5 
field of experimental embryology. "Transplantation experime fe 
have shown that in early embryonic stages of many n 
mals, pieces of germ layers when transplanted into appropri y 
sites may be caused to develop into organs that would noH 
come from some other germ layer. As development DRE 
this is no longer possible, for the fate of embryonic regions is 
comes more and more fixed and in the case of some ap 
fixed at very early stages. These experiments cannot, theretor? 

$ They con 
be regarded as overthrowing the germ-layer theory. tages 
firm what observation had shown, namely, that the early $ ts 
are labile and do not conform in different animals but Ro 
later stages do show the uniformity of development demal 


-layet 
by the theory, It therefore seems probable that the germ Jay 
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theory in its broader aspects will remain a permanent part of 
zoological science. 
See EMBRYOLOGY AND DEVELOPMENT, ANIMAL. 


V. EMBRYOLOGY AND THE THEORY OF 
RECAPITULATION 


The similarity of embryological processes throughout the 
Bilateria suggests some underlying principle, and this principle 
is to be found in the phenomenon of evolution (see EVOLUTION, 
Orcanic). The resemblance between lower animals and the em- 
bryos of higher ones had, however, been noted long before Charles 
Darwin enunciated the theory of evolution in 1859, especially by 
J. F. Meckel, 1821, A. E. R. A. Serres, 1842, and Karl Ernst von 
Baer, 1828. Baer formulated his observations on development 
in four “laws,” of which the fourth one states that the young stages 
of higher animals resemble the young stages of lower ones. Fol- 
lowing the publication of Darwin's book, The Origin of Species, the 
concept of evolution as an explanation of the embryonic stages 
through which higher animals pass was first advanced by Fritz Mül- 
ler, 1864, and advocated by Haeckel, beginning in 1866. Haeckel 
had a gift for trenchant phrases, and zoology became thoroughly 
imbued with his formulations of the relation between evolution 
and development. Haeckel’s generalization is, in effect, that an 
animal in its development passes through stages representing the 
ancestors it had during its evolution from lower animals. This doc- 
trine is termed recapitulation or the biogenetic law, and was epito- 
mized by Haeckel in such phrases as “ontogeny repeats phylogeny,” 
and “phylogeny is the mechanical cause of ontogeny,” etc. 

As already noted, the general resemblance of embryonic stages 
among animals is not to be doubted, and is particularly marked 
among the members of a given phylum; neither is it to be doubted 
that evolution, i.e., descent from a common ancestor, is the ex- 
planation. However, there has been a great deal of argument 
as to the correctness of Haeckel's theory; i.e., as to whether or not 
it is true that embryonic stages represent adult ancestors. The 
accumulated facts and arguments indicate that the relation between 
evolution and embryology does not follow any one rule but is a 
combination of several different kinds of rules. In some cases 
development follows ancestral stages up to a very late period, then 
adds on a new stage that makes the animal different from its 
ancestors. This type of development most nearly conforms to 
Haeckel’s recapitulation. In many other cases, however, the 
development diverges from the ancestral pattern at an earlier time, 
sometimes very early in development. Or, ancestral stages may 
be omitted at the end or in the middle or even very early in de- 
velopment. The order of development may also be altered so 
that events may occur in a different order in the descendant than 
they did in the ancestor. Finally, many embryos exhibit adaptive 
structures that have no relation to any ancestor but are concerned 
with embryonic life. 

It appears clear enough that Haeckel’s formulation was alto- 
gether too narrow, and it is probable that no embryonic stage ever 
represents an exact duplication of an adult ancestor, although 
very considerable resemblance may obtain in some cases. It is 
More common for embryonic stages of the descendant to re- 
semble embryonic stages of the ancestor. Phylogeny is not the 
cause of ontogeny but rather phylogenetic progress, t.e., the 
evolution of new types, is brought about by deviation from the 
ancestral pattern during the course of embryonic development. 

Ancestral reminiscence during development is then a general 
Zoological’ principle; commonly this reminiscence concerns the 
embryonic or larval stages of the ancestor rather than the 
ancestor itself. Ancestral reminiscence has been of the greatest 
value in working out relationships especially among the inverte- 
brates. In vertebrates there is an extensive fossil record and 
fossil findings have given zoologists a fairly complete story of 
the evolution of the main vertebrate groups. But invertebrates 
Often have no hard parts preservable as fossils and in general 
Paleontology has been of little value in determining relationships 
among them. Hence, embryology is the chief tool for elucidating 
phylogenetic problems in the invertebrates. It is in fact a truism 
that a group is not understood in its relations to other invertebrate 
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groups until the embryology of several members has been thor- 
oughly worked out. Many examples could be cited of the solving 
of the taxonomic position of aberrant forms by means of their 
embryology. Thus Sacculina and related forms are very degen- 
erate parasites of crustaceans, being reduced in the adult state to 
a nearly structureless sac with rootlike extensions into the host's 
tissue. It would be impossible to determine the taxonomic posi- 
tion of these parasites by study of their anatomy; but when it is 
found that their development closely follows that of barnacles, no 
doubt remains that they are degenerate barnacles. 


VI. VARIATION, HEREDITY AND EVOLUTION 


As seen above, hereditary factors play an important role in 
embryonic development; but as shown by the work in experi- 
mental embryology, environmental influences are also operative. 
The study of the roles of heredity and environment in the pro- 
duction of the characters of the species and the mechanism of such 
production constitutes one of the most important branches of 
zoology, generally termed genetics. Its end and aim may be 
stated to be an understanding of the mechanism of heredity (q.v.) 
under specific conditions, and thereby of evolution (see EvoLv- 
TION, ORGANIC). 

Variation.—No two animals, even belonging to the same 
brood, are alike; although exhibiting a close similarity to their 
parents and to one another, each will differ from all others to a 
small extent or sometimes they may vary considerably in one or 
many respects, Such differences between individuals of the same 
species or variety are termed variations and the investigation of 
the nature and causes of these variations and of the manner and 
the extent to which they are passed on from one generation to 
the next is the main subject matter of genetics. The inheritance 
of variations is studied by breeding experiments; variation as it 
exists in a given population is studied by mathematical methods 
of the type known as biometrical. Measurements are made of 
various characters in a large number of individuals of a popula- 
tion and the data so obtained are tabulated to show the number 
of individuals exhibiting each of certain measurements. Such 
tabulations can then be graphed and a curve obtained. This 
curve of variation usually conforms to a definite symmetrical 
shape, rising to a peak and descending again. Such a normal 
curve of variation means that most of the individuals of a popu- 
lation fall within certain measurements, as length, for instance, 
and that especially long or short individuals are few in number. 
The normal curve of variation implies that the variations it 
records are due to chance events. Deviation from such a normal 
curve indicates that some factor is operative to distort the curve, 
or that the population being studied is not uniform but consists of 
two or more groups. Such studies of animial populations, termed 
biometry, are of great value in both pure and applied science. 

Types of Variation.—It is necessary for the geneticist and 
the systematist to evaluate properly the variations within a 
population and to differentiate those associated with age, sex 
or habitat from hereditary variations that occur by chance with- 
out relation to obvious factors. There are in general two sorts 
of variation: those that do not involve a hereditary alteration, 
termed phenotypic variation, and those that result from hered- 
itary alteration, termed genotypic. 

Phenotypic Variation.—This may concern various stages in 
the life cycle, seasonal variations in the same individuals and 
changes impressed on the individual during its life by environ- 
mental conditions. Examples of these may be given. Many 
animals at birth or hatching bear little resemblance to their 
parents, and in the past were often regarded as distinct species 
until the life history of the animal in question was worked out 
and the juvenile or larval form traced to the adult condition, 
For instance, the common fresh-water eel; Anguilla, passes 
through a transparent ribbonlike oceanic stage termed Lepto- 
cephalus. Leptocephalus was considered to be a distinct kind 
of fish, whose relationship to eels was not suspected, until 
Johannes Schmidt of Denmark discovered that Leptocephalus 
is a juvenile stage of Anguilla. Crawling caterpillars bear no 
resemblance to the butterflies or moths into which we know they 
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develop. Parasitic worms may have as many as four different 
juvenile stages in different hosts. As these juveniles bear no or 
little resemblance to the adults, mere study of them does not 
suffice to determine to what adults they belong and such infor- 
mation is assembled only by laborious isolation studies and feed- 
ing of juveniles to appropriate parasite-free hosts. 

The colours and colour patterns of many animals change with 
age and sexual maturity. The soft down of feathers or hair at 
birth or hatching gives way first to the juvenile and later to the 
adult plumage or pelage, differently coloured or patterned. Some 
plumage or pelage cclour changes result from the wearing off 
of feather or hair tips. Many male animals assume a resplendent 
nuptial dress during their breeding season and may also develop 
structural features that are lost again in the off season, as the 
horns of some mammals and thickened skin areas termed pearl 
organs of fishes. 

Seasonal changes in colours and shape are of common occur- 
rence. Where several broods are born within a year, as in in- 
sects, broods produced at different seasons may differ so much 
as to be originally regarded as distinct species. Many small ani- 
mals of open waters have summer and winter forms of different 
shape; commonly the summer form shows increased body sur- 
face as compared to volume and the winter form shows, the 
reverse effect. Thus, water fleas such as Daphnia and Bosmina 
tend to develop taller shapes with longer spines in summer, more 
rounded heads and shorter spines in winter, The factors opera- 
tive are believed to be quantity of food, and changes in the 
density and viscosity of the water, requiring new shapes to in- 
sure body stability. 

Seasonal colour changes are well known in arctic animals, such as 
the varying hare, ermine, ptarmigan and arctic fox that are white 
in winter, brownish during the summer. Much seasonal variation 
is related to temperature, Thus the Himalayan rabbit is white 
except for black ears, feet and tail. If hair is plucked from the 
white parts and the animal placed in the cold while the new fur is 
growing out, this comes out black, not white. Conversely, hair 
plucked from the black parts grows out white if these parts are 
kept warm by bandages, It is known that fishes tend to have 
more vertebrae and more scales along the lateral line in the colder 
parts of their range. The experiments of Mordecai Gabriel dem- 
onstrated that if the eggs of the fish Fundulus from the same batch 
are reared at different temperatures, the number of vertebrae 
formed is greater the lower the temperature, This result probably 
comes from a slowing down of development by the cold at a critical 
time. 

Members of the same species may show much variation 
throughout their range as a result of local conditions. This is 
very true of corals, for instance, since the same species may grow 
into tall branching shapes in still water, massive rounded shapes 
in surf. Mollusks also show great variation of shell form in 
different environments. These variants, termed ecophenotypes, 
were formerly regarded as of taxonomic worth and often very 
many scientific names were created for what are now known to be 
merely phenotypic variants of the same species. 

In the above examples identity of genetic constitution is as- 
sumed. The changes recorded are phenotypic changes of the 
same genotype, that is, of the same hereditary constitution, 
Whether a given change is phenotypic or not can, however, be 
determined only by breeding experiments under varieties of 
environment. 

Genotypic Variation; Mendelian Inheritance—Geno- 
typic variations are new alterations that are inheritable. Whether 
a given variation is genotypic or not cannot be determined by 
mere inspection of the animal but. only by painstaking breeding 

experiments under controlled environmental conditions. “Years 
of intensive breeding experiments on various plants and animals 
led to the conclusion that hereditary characters are vested in the 
chromosomes of the nucleus, in the submicroscopic particles 
termed genes of which these chromosomes are constituted (see 
Herepity). It is these genes that are directly transmitted to the 
offspring in the nuclei of the egg and the sperm whose fusion 
begins the new individual. The characters that are represented by 
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these genes are inherited, but they do not come to expression 
unless the environmental conditions are right for their appear. 
ance, Among the better-known inheritable characteristics of 
animals transmitted by genes are eye colour, hair colour, hair 
shape, skin colour, body form and proportions, length of limbs, 
hands, feet, tail, and various diseases and defects, as well as varying 
degrees of immunity to disease. 

The manner of inheritance of such characters and of- geno: 
typic variations in general is that termed Mendelian because it 
was first formulated by Gregor Mendel in 1865 as a result of his 
experiments in crossing garden plants. His experiments remained 
unappreciated until 1900 when they were simultaneously repeated 
by several biologists. Thereafter an enormous amount of work 
was done on Mendelian inheritance, for the details of which see 
the articles HEREDITY; VARIATION. 

A very striking part of the Mendelian work was the elucidation 
of the mechanism of sex differentiation. It was found that there 
is a chromosomal difference between the sexes. In some animals 
two kinds of eggs and in others two kinds of sperm, as to their 
chromosomal content, are produced, and whether a given fertili- 
zation will result in a male or a female offspring is determined at 
the time of fertilization by whatever chromosomal combination 
happens to ensue (for complete explanation see articles FERTILI- 
ZATION and SEx). 

Bisexual reproduction is of the greatest importance in increas- 
ing the variability within populations. Geneticists are agreed 
that nearly all genetic, factors are located in the chromosomes 
and that normal individuals of sexually reproducing species have 
two chromosome sets, one from each parent; i.e., each chromo- 
some occurs in duplicate as a result of the fertilization process. 
During the formation of the sex cells of an individual the dupli- 
cate chromosomes and duplicate genes become segregated in a 
chance manner into the sex cells, for these have only one chromo- 
some set, Thus an indefinite number of gene combinations is pos- 
sible. In reference to man with his two sets of 23 chromosomes 
it is said that exactly the same genic constitution has never ap- 
peared in two individuals, except in the case of identical twins 
that come from one egg. 

Heredity and Environment.—Every character of an) orga- 
nism is the product equally of its inheritance and of the environ- 
ment under which the character develops and matures... Some 
characters reappear regularly in successive generations because 
the stimuli necessary for their appearance are always operative 
in their environment. Often certain temperatures are required 
for the appearance of both phenotypic and genotypic characters. 
What is really transmitted is the ability to respond to given en- 
vironmental factors; but the specific response that occurs in 4 
given case is determined by the hereditary constitution encoi 
in the genes. 1 

For exact studies of environmental effects in the individual's 
life it is necessary to start with material of identical genetic 
constitution. .Some of the best information on the heredity 
v. environment question was accumulated by the study of identi- 
cal human twins reared apart. since early life. Identical human 
twins come from the same fertilized egg, hence have the same 
genic constitution. Data were collected by H. H. Newman qu : 
University of Chicago on 5o pairs of identical twins reared togel a 
and 20 pairs reared apart. Twins reared apart were, on the MES 
age, no more different in measurable physical characters than thos d 
reared together, except for body weight which was found to oh 
on food, health and amount. of physical exercise. However, 
average difference in the I.Q. of twins reared together was «d 
points and for twins reared apart 8.2 points, an excess of bus à 
3 points. The average difference. in. scholastic achievement a 
twins reared apart was more than twice as great as for twins ee 
together, an indication that achievement tests register differen" 
in schooling more accurately than do ability tests. ji din 
found much evidence that differing environments had resu s 
ples personality differences despite identical genetic ER es 

n. These results, although only, preliminary, give a rout 
couragement in the direction of human improvem 
education and environment. 
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Inheritance of Acquired Characters.—Since ancient times 
there has been a general popular belief in the theory that char- 
acters acquired during the lifetime of an individual can be in- 
herited, and that thereby an improvement or alteration in a desired 
direction is possible. This theory is termed Lamarckism because 
it was expounded particularly by Lamarck in 1815, although it 
was not exactly original with him, Lamarckism states that every 
animal tends to change its structure and habits during its indi- 
vidual existence in such ways that it becomes better fitted for 
life under the conditions to which it is subjected. If the char- 
acters so acquired are transmitted to offspring which in turn be- 
come modified in the same direction, there will in time arise a 
group of individuals differing from the original progenitor and 
better adapted than it was for the conditions in question. The 
theory thus particularly seeks to explain the origin of adaptive 
characters, Adaptation is certainly an outstanding phenomenon of 
nature; that environment can alter the structure and habits of ani- 
mals within their lifetime is also an established fact and comes 
under the head of phenotypic variation discussed above. The diffi- 
culty of the theory centres around the possibility of the inheritance 
of such environmentally induced alterations. At the present time 
such inheritance is believed to be impossible; therefore, the theory 
of the inheritance of acquired characters has been abandoned 
by practically all biologists. 

Despite the unanimous rejection by western geneticists of the 
inheritance of acquired characters from a simple inability to find 
any evidence in favour of it, the inheritance of acquired characters 
was accepted by fiat in the Soviet Union and its satellites after 
World War II. Mendelian genetics, as developed by western sci- 
entists, was officially rejected because of an alleged conflict be- 
tween it and Marxist teachings. Later it appeared that this 
extreme position was being somewhat modified (see GENETICS: 
Soviet Genetics), For accounts of the state of genetics in the 
Soviet Union in the 1950s, see Death of a Science in Russia, edited 
by Conway Zirkle, and Heredity, East and West, by Julian Huxley. 

Mutations.—Inheritable alteration is now believed to be en- 
tirely of the nature of mutation, which is another name for geno- 
typic variation. Mutations, in the present sense of the word, are 
caused by change, probably chemical, in a single gene, or by 
chromosomal changes such as losses, multiplications, rearrange- 
ments of genes, recombinations, etc. Mutations occur in all de- 
grees from those so slight as to be unnoticeable in ordinary genetic 
work to conspicuous variations, The cause of mutation is not 
known, although mutations have been induced by the action of 
X rays and other radiations on organisms at critical periods in the 
ripening of their germ cells. It is firmly believed by geneticists 
that mutations are of chance nature and have no direct relation to 
environmental factors. (See further VARIATION.) 

Evolution; Natural Selection.— The principle of evolution 
is the most important contribution of zoology to general science 
and to civilization, Evolution is the doctrine that all organisms are 
related to each other through common descent and that the differ- 
ences that now exist between the.many species of animals and 
plants have arisen through hereditary alteration of pre-existing 
forms. Evolution is defined by "Theodosius Dobzhansky as a 
change in the genetic composition of populations so that dissimi- 
larities Deigon between the ancestral and the descendant popula- 
tions, Evolution as a constant process of nature is supported by 
such innumerable facts that it is unanimously accepted by biolo- 
gists as a fundamental principle of biological science. The prin- 
ciple of evolutionary change has also been incorporated into almost 
every field of human thought and endeavour, and everywhere has 
acted as a clarifying leaven. It is necessary to distinguish clearly 
between evolution as a phenomenon of nature and the mechanism 
by which evolution takes place. Too often there is confusion in 
the popular mind between these two matters. Evolution is re- 
garded by biologists as an established fact, but the mechanism by 
Which it occurs is still under investigation. 

Although the idea of evolution was expressed by a long chain 
of his predecessors, it was first clearly expounded by Darwin 
in 1859 in his book The Origin of Species. Darwin was concerned 
primarily with finding a mechanism by means of which evolution 
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could occur and, by analogy with selection practised by man in 
breeding domestic animals, Darwin postulated a selective action 
of nature. Darwin based his theory of evolution by natural selec- 
tion on the observed facts of variation and of excessive reproduc- 
tion in nature. As already noted every species tends to vary within 
limits; also, every species tries to reproduce in unlimited numbers 
so that if unchecked, even slowly reproducing animals would in a 
relatively short time populate the earth. As this does not occur, 
there must be factors limiting the survival of offspring, and these 
factors consist of competition for food and space, depletion by 
enemies and parasites, etc. In this struggle for existence it seemed 
to Darwin that variations, even slight ones, might play a decisive 
role in preserving some individuals while others perished. Any 
(genotypic) variation that is at all advantageous will have survival 
value and the individual possessing it will have more chance to live 
and to pass on its advantageous variation to its offspring than will 
individuals lacking such variation. In this way there is an accumu- 
lation of variations, and this eventually leads to the establishment 
of new varieties and species, providing isolation occurs to prevent 
the wiping out of the new characters by crossbreeding with the old 
population. By isolation is meant any factor that prevents cross- 
breeding. Such isolation may consist of physiographical features 
such as mountains or water courses that form barriers against inter- 
breeding; or it may consist of variations in the sexual apparatus 
or in sexual behaviour that make mating physically or psycho- 
logically impossible. 

After the theory of evolution by natural selection had suffered 
some decline, selection again came into prominence as a factor in 
evolution, Acceptable evidence was found of the actual opera- 
tion of natural selection in wild populations. Natural selection 
operating on chance genotypic variations remains the best ex- 
planation of adaptation. The modern view of evolution holds 
that it is the joint product of mutation and selection plus isolat- 
ing mechanisms (ecological, geographical or sexual) that prevent 
the new gene patterns from being swamped by interbreeding with 
the old, Population size has also been shown to be an important 
factor, and restricted populations appear to be most favourable 
for progressive evolution. The study of population dynamics is 
becoming of increasing interest and importance in the fields of 
genetics and evolution. See further EVOLUTION, ORGANIC. 


Vil. ECOLOGY 


What is generally termed natural history or observation of 
the habits and behaviour of animals in nature has undoubtedly in- 
terested man from the dawn of civilization. But toward the end 
of the 19th century this type of zoological study more or less 
fell into disrepute as not sufficiently scientific. Zoologists were 
more or less divided into two camps: those who studied morphol- 
ogy and taxonomy, and those who were experimentalists sub- 
jecting animals or their parts to laboratory study. The latter 
increased rapidly at the expense of the former and neither left 
much room for natural history in its old form. At the beginning 
of the 20th century there emerged, however, ecology (also called 
bionomics), which has been defined as scientific natural history 
and which has progressively increased in importance. (See 
Ecorocv.) Ecology is the study of animals as they exist in their 
natural environment. The subject naturally divides itself into two 
parts: the study of the environment and the study of the animal 
in its environment. 

Environménts.—Evidently the complete study of environ- 
ments is a complicated matter, depending in many cases on the 
availability of appropriate methods and apparatus. The environ- 
ment is composed of physical, chemical, geological, geographical 
and meteorological factors as well'as biological factors in the form 
of other plants and animals and their products. These factors re- 
quire to be studied not only at any one time but also through 
daily, seasonal and annual cycles. 

Environments are broadly classifiable into marine, fresh-water 
and terrestrial; each of these of course comprises numerous sub- 
sidiary environments. The study of the marine environment has 
reached the status of a branch of zoology. termed oceanography 
(see OCEAN AND OCEANOGRAPHY), . It involves such matters as 
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currents and circulation, depths and bottom contours, types of 
bottom, temperature at various regions and depths, penetration 
of light with reference to depth, dissolved gases at various depths, 
salinity and chemical composition in general and variations of 
organic substances or material produced by biological action. 
Many of these changes need to be followed through daily, sea- 
sonal and annual cycles. The animal life of the ocean is divisible 
into the pelagic forms living free in the water and the benthonic 
forms inhabiting the bottom. Each of these is again subdivisible 
on the basis of depth. Thus the pelagic animals fall into epi- 
pelagic, inhabiting surface waters to moderate depths, and bathy- 
pelagic, or deepwater, categories. The ocean bottom is usually 
divided into the littoral zone (shore to 200 m.), the archibenthal 
(200 to 1,000 m.), and the abyssal zone or deep bottom. 

Brackish water or water of lowered salinity at the mouths of 
rivers offers special ecological problems, Animals inhabiting such 
areas must be able to endure great changes of salinity and osmotic 
pressure. Study of the mechanism of such adjustment may throw 
light on how marine animals were able to enter fresh waters and 
establish themselves therein. 

Fresh-water habitats are of two general types, standing or 
lentic waters and running or lotic waters. The former embraces 
the large lake, small lake, pond, swamp, pool series, and the 
latter the brook, stream, river series. Here, too, of course, there 
are numerous localized environments as a rapids in a stream. 
Seasonal changes are of particular importance in the lentic series 
and many fresh-water animals show marked annual cycles that 
contrast with the uniformity of existence in the sea. 

Terrestrial environments are more varied and present more 
difficult conditions for animals than do aquatic environments, and 
vegetation plays a predominant role in them. In fact, the subdi- 
visions of land faunas practically coincide with those of the flora, 
and the latter in turn depend upon climatic and physiographical 
features, notably temperature, rainfall and quality of the soil. 
Land habitats vary from bare areas such as sand dunes, rock out- 
crops, snow fields and glaciers, the Arctic and Antarctic circles 
and alpine summits, through areas of scant vegetation such as 
deserts, subalpine zones, high latitudes and treeless areas (grass- 
lands, prairies, plains, steppes), to regions of small trees (thorn- 
bush, etc.) and forests. Each terrestrial habitat is of course zoned 
horizontally into such strata as the air, taller vegetation, shorter 
vegetation, ground surface and subterranean stratum. 

Faunas.—The sum total of the animals inhabiting an area is 
termed the fauna. The ocean has the richest and most varied 
fauna, presumably because of the uniformity of conditions therein. 
The ocean fauna is broadly characterized by an inability to with- 
stand extreme changes of conditions, by the lack of protective 
devices against exposure, such as cysts, by the frequency, espe- 
cially among pelagic animals, of a delicate, transparent construc- 
tion, and by the frequent production of free larval stages. 
Fresh-water animals must be able to withstand much greater 
ranges of conditions than do marine animals, especially tempera- 
ture, evaporation, and alterations of acidity and alkalinity. 
Further, the fresh-water medium has a lower osmotic pressure 
than that of the body fluids of fresh-water animals, and means 
must be present to prevent excessive hydration of the body. Fresh- 
water animals provide against extremes of temperature and 
drought by protective devices such as encystment or production 
of hard-shelled eggs or other reproductive bodies, or by habits of 
hibernation or estivation; free larval stages are in general absent. 
Air-breathing types are common among fresh-water animals but 
rare in the ocean. Fresh-water animals also are subjected to 
greater turbidity and more concentrated organic decay than are 
marine fauna, and many are adapted for living in muck practically 
devoid of oxygen. Conditions encountered by land fauna are 
even more difficult, despite the advantage of abundant oxygen. 
The great danger is that of water loss so that land animals, unless 
they live in very humid places, must be protected against evapora- 
tion; hence the characteristic coverings of scales, hairs, fur. etc. 
or the hardened exterior as in insects. They must also be adj usted 
to a wide range of temperature or else have developed a mecha- 
nism for maintaining constant body temperature; habits of hiber- 
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nation and estivation also play a role here: Lacking the support 
of water, terrestrial animals must have a generally stronger build 
than aquatic ones, and they are also capable of efficient types of 
locomotion depending upon stronger build, such as walking, run- 
ning, leaping and flight. Although the terrestrial fauna is less rich 
in species and groups than are aquatic faunas, it displays a much 
greater variety of associations, many strikingly adapted. 

Animal Communities—The fauna of a restricted area 
throughout which very similar conditions prevail, such as a 
meadow or a pond, forms an animal community or association, 
Such an association usually consists of large numbers of indi- 
viduals of one or a few species that form the dominant animals, 
and small numbers of a considerable number of other species. 
Many of the animals of an association show striking structural 
and behaviouristic adaptations to the conditions of the habitat. 
Very complex relations generally obtain between the members 
of a community. These are usually in the nature of food rela- 
tionships, and in general every community contains herbivorous, 
carnivorous and scavenging animals. In a community each spe- 
cies generally occupies a particular part of the habitat and of 
the food chain; such a position in the community is termed an 
ecological niche. 

The animals of the same kind of habitat are usually of differ- 
ent species or are even quite different taxonomically in different 
parts of the world, but they generally show ecological similarity; 
ie., structural and behaviouristic resemblance. Such correspond- 
ing forms have been termed ecotypes. Thus, the animals of 
steppes and prairies are generally long-legged, swift-running 
types, as the bison and pronghorn of the Great Plains of North 
America, the zebras and various kinds of antelopes of the African 
plains and the deer of the Argentine pampas. 

Ecological Succession.— The old adage that nothing is perma- 
nent except change is peculiarly applicable to ecological study 
because environments change and with them the flora and fauna. 
Under ordinary conditions, these changes follow an orderly ar- 
rangement, termed ecological succession. Succession is naturally 
chiefly a phenomenon of fresh-water and land habitats and the 
littoral zone of the ocean. Thus, ponds fill and become meadow, 
meadow becomes invaded by shrubs and eventually trees, and 
finally a forest occupies the site of the original pond. In general 
all fresh-water and land habitats tend toward a certain floral 
association termed the climax. The climax formation varies m 
different areas of the earth, primarily in association with rainfall 
and temperature. n 

Animal Behaviour.—The reactions and activities of an ani- 
mal in its environment are termed animal behaviour. This field at 
first was part of the subject of psychology, and experiments on 
animal behaviour were carried out chiefly in psychological Jabo- 
ratories. The setups employed in these laboratories were mostly 
without relation to the natural habitat of the animal and the 
object was more or less anthropomorphic—to discover the Jearn- 
ing abilities, intelligence and reasoning power of the lower anima 
chiefly birds and mammals other than man, and the effect 0) 
these powers on the central nervous system, The animal m 
frequently set to solve problems remote from its normal life. [^ 
the same time ecologists were studying the behaviour of anima i 
chiefly invertebrates and cold-blooded vertebrates, from à differen! 
angle, that of subjecting the animal in turn to single fase 
its environment such as light, temperature, etc. This proce We 
usually made use of a gradient tank or box in which the ipsnm 
of the factor being investigated was uniformly graded from ins 
end to the other of the apparatus. Animals were placed a; ol 
apparatus and the part of the gradient in which the meee 
the animals came to rest after random wanderings was consic? 
to represent the intensity of the factor most suitable to the anima» 
and the one affecting its distribution in nature. f in- 

Although valuable results were yielded by both types 9. 
quiry, their artificial nature has gradually become reco} Af 
and there is a decided return at present to studies of the bn 
the old natural history but more exact, critical and de 
trolled. Especially in Europe after the early 1959S; m d 
leadership of K. Lorenz and N. Tinbergen, there was a? im 
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revival of interest in animal behaviour and many students through- 
out the western world were attracted to this field of zoology. An 
outstanding concept developed by the Lorenz-Tinbergen school 
is that of the innate releasing mechanism. By field observations 
and laboratory experiments under conditions simulating the nat- 
ural environment, they discovered that each behavioural act of the 
type usually called instinctive is evoked by a specific stimulus or 
combination of stimuli that they called the releaser or sign stimu- 
lus. For instance a large dark moving object on the edge of the 
nest (in nature one of the parents) causes baby birds to erect 
their head and gape for food and this reaction can be evoked by 
an inanimate object with the same characteristics. These workers 
also showed that bright and conspicuous colour patches on male 
fishes and birds are sign stimuli that evoke fighting behaviour in 
other males and that crude models bearing the colour patch evoke 
fighting behaviour equally well. In addition to such instinctive 
behaviour evoked by sign stimuli there is of course also learned 
behaviour such as the well-known conditioned type in which, for 
instance, an animal can be taught to come to food by the sound of 
a bell. There is further increased interest, partly as bearing on 
man in mass behaviour and social relations, in the behaviour of 
individuals in a herd or flock with reference to each other. (See 
Socionocy, ANIMAL: Vertebrate Societies.) 

Limiting Factors.—The study of animal behaviour by means 
of the gradient setup mentioned above showed that a given ani- 
mal tends to avoid certain intensities of surrounding factors and 
to seek others. The distribution of a given animal in nature is 
therefore limited by responses of this type. Thus, an animal 
that avoids bright light and dryness may be expected to occur in 
nature in dark humid places as under stones or logs. Such an 
animal will obviously be limited in its distribution by the avail- 
ability of this kind of habitat. By these reactions of avoidance 
animals come to occupy and to remain in certain small niches of 
à given environment. 

Zoological Distribution.—As noted above, animals of sim- 
ilar but geographically separated ecological regions exhibit sim- 
ilarity of appearance and behaviour but are usually taxonomically 
different. This suggests that the fauna of each part of the world 
is peculiar to that region and that it might be possible to divide 
up the world into zoological regions, each with its own set of 
species. Various attempts of this sort have been made of which 
the most accepted scheme recognizes the following regions: 
palearctic, including Europe, most of Asia, and Africa north of 
the Sahara; nearctic, comprising North America; neotropical, 
comprising South and Central America and the West Indies; 
Ethiopian, Africa south of the Sahara and Madagascar; oriental, 
southern Asia, Malay archipelago and some islands of Indonesia; 
and Australian, including Australia, New Zealand and the rest of 
Indonesia. Each of these areas does in fact have a characteristic 
fauna. As is well known, the Australian region is characterized 
by its primitive mammals, such as the duckbill, kangaroo and other 
marsupials, and curious birds like the kiwi, emu and cassowary, 
none of which is found elsewhere. However, many facts of animal 
distribution are not explained on the basis that each part of the 
world has its own peculiar constellation of species, for the reason 
that animals have not necessarily evolved in the region that they 
now occupy. Although isolation or inability to emigrate because 
of water or other barriers accounts for some facts of distribution 
like the peculiarities of the Australian fauna, emigrations, both 
recent and in past geological ages, are also an important factor 
in explaining present distribution. In fact, the distribution of 
animals constitutes important evidence for the existence of land 
connections in the past that later vanished. Emigrations over 
land bridges later eliminated by geologic change account for 
the occurrence of closely related animals in distant parts of the 
earth with no representatives in the intervening area, Such 
facts can also be explained on the assumption of an originally 
wide distribution with the wiping out of relatives in intermedi- 
ate areas through geologic and climatic changes. (See also Zoo- 
GEOGRAPHY, ) 

Animal Interrelationships.—Study of the relationships be- 
tween animals constitutes an important part of ecological research. 
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Such relationships within a species vary all the way from the 
relation of sexual pairs in courtship, mating and rearing of young 
to studies of populations. Here belongs also competition between 
the individuals of a species for mates, living and breeding places, 
and food. Relationships between animals of different species, 
apart from such general matters as competition for food and 
space, mostly fall into three categories: relationships of predator 
and prey, relations of mutual assistance and relations of one-sided 
benefit. Many animals are provided with protective or defensive 
devices, such as armour, horns, hoofs, stings, spines, venoms, 
or exhibit protective behaviour, as hiding, burrowing, rolling up 
into a ball or playing dead, as a means of avoiding being cap- 
tured and eaten by carnivorous animals; conversely, the predator 
often has special structural devices or exhibits special behaviour 
enabling it to capture other animals as food, often specific ani- 
mals. One common mode of avoiding capture is through re- 
semblance to surroundings (protective resemblance) or through 
resemblance to some other animal that is distasteful (mimicry). 
Volumes have been written on whether protective resemblance 
or mimicry actually protect and how they have come about. It 
now appears quite certain that they do have protective value, 
and natural selection acting on chance variations is the accepted 
explanation of their origin. 

Associations of animals of different species with mutual bene- 
fit is termed mutualism. Many examples of such relationship, 
often intimate, are known. Thus, ants protect and care for aphids 
and in return get a sweet fluid secreted by the aphids. Hermit 
crabs carry sea anemones on their backs, securing the protection 
afforded by the stinging bodies of the anemone and furnishing 
the latter with transport and better oxygenation. Many such re- 
lationships are extremely intimate, in that one partner may live 
inside the other, as in the case of the termites and their intestinal 
Protozoa; the former protect the latter and the protozoans digest 
cellulose for the termites. 

Relations of one-sided benefit range from harmless association 
(commensalism) to parasitism. Small animals may habitually 
live in or on or near larger ones or accompany them, for protec- 
tion or to obtain bits of food. Anthills and other types of bur- 
rows frequently harbour other animals, usually of specific kinds, 
termed inquilines or guests; these get protection and steal bits of 
the host’s food, but are probably otherwise harmless. Such 
habits, however, gradually lead to parasitism, a relation in which 
one animal benefits and the other is harmed. 

Parasites are divisible into ectoparasites such as lice, mites and 
ticks, that live on the surface of animal bodies, eating hair, feathers, 
or bits of skin or sucking blood; and entoparasites, including 
worms of various kinds and protozoans, that inhabit interior or- 
gans, sucking blood or body fluids or devouring cells, or, in case 
they lack a digestive tract, imbibing nutriment through the surface. 
Parasitism invariably leads to extensive structural changes in the 
parasite, including: reduction of sense organs and the nervous 
system; loss of locomotory organs; reduction and eventual loss of 
mouth and digestive system; development of clinging organs such 
as hooks and suckers; excessive development of the reproductive 
system with production of immense numbers of eggs; and compli- 
cated life cycles involving some stage adapted for spreading the 
parasite. 

VIII. ECONOMIC ZOOLOGY 


This name is applied to the utilization of zoology in the inter- 
ests of human welfare. The breeding of domestic animals is a great 
industry that has been extraordinarily successful in producing 
breeds of sheep, cattle, horses, dogs, poultry, etc., fitted for all 
conditions and uses. Practised in the past mainly by empirical 
methods, animal breeding came to be greatly advanced by the 
application of modern genetics. Among recent trends is the prac- 
tice of artificial insemination by which the semen of fine male 
horses, cattle, etc., may be shipped considerable distances for the 
improvement of stock, Fisheries present numerous complex prob- 
lems falling within the province of the zoologist, such as the study 
of variations of the catch from season to season, depletions of 
breeding stock, development of new fishing grounds and the im- 
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provement of pisciculture. Work of this type involves fishes and 
other aquatic food animals such as oysters, shrimp and lobsters. 

The damage that animal pests, especially insects, do to crops is 
tremendous; these ravages can be controlled only by methods 
laid down by zoologists. The establishment of these methods 
depends on a full investigation of the life history and habits 
of the pest, and of all the factors in its surroundings that influ- 
ence it, such as climatic conditions, alternative sources of food, 
the efficiency and mode of application of poisons, parasites and 
diseases of the pest and the discovery of animals that prey upon 
it. Some of the greatest triumphs of economic entomology have 
been achieved through finding a suitable predator to prey upon a 
particular insect pest. (See ENTOMOLOGY.) 

'The investigation and control of animal-borne diseases of man, 
such as malaria, yellow fever, etc., is a zoological matter as is 
also the study of the animal parasites of man. 

A present important trend in economic zoology concerns con- 
servation which aims toward the preservation of animals bene- 
ficial to man and in general toward restoring the balance of nature 
that has been upset by human activities. Through ignorance 
and greed man has succeeded in destroying many useful animals 
and in seriously depleting the stocks of others, The destruction 
of any one species may have far-reaching effects because of the 
complicated interrelationships of animals, especially as regards 
food cycles, These food cycles always involve plants, so that a 
whole train of evil consequences may result. Thus, elimination 
of predators such as the mountain lion or birds of prey permits 
the excessive increase of herbivorous animals that serve as their 
prey and are normally kept in check by them; and this results in 
overgrazing of grasslands and forests. Only intensive studies of 
plant and animal interrelationships can teach man how to avoid 
wholesale destruction and interference with natural balance that, 
if continued, will also destroy him. 

BinLrocnAPHY.—L. A. Borradaile, The Animal and Its Environment 
(1923); The Cambridge Natural History, 10 vol. (1900-09); W. 
Kiikenthal and T. Krumbach (eds.), Handbuch der Zoologie (1928- 

); E. Ray Lankester (ed.), A Treatise on Zoology, 9 vol. 
(1900-09); T. J. Parker and W. A. Haswell, A Text-book of Zool- 
ogy, 2 vol., 6th ed. (1940-41) ; P. P. Grassé (ed.), Traité de zoologie, 
17 vol. (1948- ); M. F, Guyer, Animal Biology (1964); Inter- 
national Review of General and Experimental Zoology, vol. 1, ed. 
by W. J. L. Felts and R. J. Harrison (1964); E. L. Cockrum et al., 
Zoology (1965) ; S. G. Gilbert, Atlas of General Zoology PRA 
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ZOOLOGY, SOCIETIES OF. International congresses of 
zoology meet at irregular intervals and at different places. The 
first International Congress of Zoology met in Paris in 1889; sub- 
sequent meeting places were Moscow, 1892; Leiden, 1895; Cam- 
bridge, Eng., 1898; Berlin, 1901; Bern, 1904; Boston, 1907; Graz, 
1910; Monaco, 1913; Budapest, 1927; Padua, 1930; Lisbon, 1935; 
Paris, 1948; Copenhagen, 1953; London, 1958; Washington (the 
16th), 1963. All published one or more volumes of proceedings. 
The International Congresses of Zoology maintain the: Interna- 
tional Commission on Zoological Nomenclature as one of their 
principal functions. 

Among regional and local zoological societies, those formed to 
maintain zoological gardens and public aquariums form a unique, 
though not necessarily exclusive, category. Such societies may 
have only a minority of zoologists in their membership (or even 
none at all). Zoological gardens and aquariums, however, form 
two of the important focuses alike of zoological education and re- 
search. Zoological gardens are maintained by the Zoological So- 
ciety of London at Regent's Park and Whipsnade, with an aquarium 
in Regent's Park. The New York Zoological Society, with zoo- 
logical gardens in the Bronx, long maintained an aquarium in lower 
Manhattan. Examples of other societies maintaining zoological 
gardens are: Zoological Society of Scotland, with gardens in Edin- 
burgh; Zoological Society of Ireland, with gardens in Dublin; 
Zoological Society of India, with gardens at Alipore; Zoological 
Society of Amsterdam; and in the United States, the zoological so- 
cieties of Philadelphia, San Diego, and Chicago. 

The more essentially scientific zoological societies fall into two 
sharply distinguished categories. The first is specifically local, 
as in London or New York City. These societies may be quite in- 
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formal groups of local naturalists, like the Baird Club of Washing- 
ton, D.C., or the Kennicott Club of Chicago; or they may be well 
established in buildings of their own, with libraries, museums, or 
zoological gardens and often with a publication, or even with sev- 
eral scientific journals (the Zoological Society of London publishes 
the invaluable Zoological Record). 

The second type of zoological society is an association of spe- 
cialists in a given field, national or international in scope, that 
changes its address with every change of administration, These 
societies are frequently formed in order to establish and carry on a 
journal, often the principal journal in the special field. Such so- 
cieties do not ordinarily maintain libraries. Examples are the 
American Ornithologists’ Union, publishing the Auk, the British 
Ornithologists’ Union, with the /bis, and the American Society 
of Mammalogists, with the Journal of Mammalogy. : National 
societies for zoology in general are represented by the American 
Society of Zoologists; the Deutsche Zoologische Gesellschaft; the 
Société Zoologique de France; the Société Royale Zoologique de 
Belgique; the Nederlandsche Dierkundige Vereeniging; and the 
Zoological Society of Japan, all with important journals. 

A further category of zoological associations is represented by 
the acclimatization societies, some of which maintain zoological 
gardens, like the Royal Zoological and Acclimatization Society of 
Victoria (Austr), or a journal, like the Société National 
d'Acclimatation-de France with its Bulletin, published since 1854, 
The acclimatization societies of Australia and New Zealand played 
an extraordinary role in the establishment of foreign species of 
animals in those countries, often with the most unexpected and 
disastrous results. Many such societies were transformed in part 
into societies for the protection of native animals, Some societies 
exist for a single species of animal, like the International Society 
for the Preservation of the Wisent. Others devoted especially to 
conservation are partly or mainly zoological in their interests. 

Ornithological societies are extremely numerous. In addition 
to the national organizations like the British Ornithologists’ Union 
and the American Ornithologists’ Union, with corresponding 50- 
cieties for most nations of the world, there are state and regional 
societies, many with publications. Notable among these in North 
America are the Wilson Ornithological Club, which publishes the 
Wilson Bulletin, and the Cooper Ornithological Club, with the 
Condor. The National Association of Audubon. Societies, with 
headquarters in New York City, publishes the Audubon Magazine 
the prototype of many popular or semipopular journals for amateur 
ornithologists. Among the ornithological groups there are further 
various avicultural societies, with such notable journals as the 
Avicultural Magazine, published since 1894 by the British Avi- 
cultural Society. 

The nature of the study of insects, with its great initial emphasis 
on collecting, on the building up of individual collections, and thus 
on exchanges, has especially favoured the growth of the entomo- 
logical societies. Entomology, in turn, has been greatly furthered 
by the societies, especially by their provision of journals as iiy 
for publication. Some of the principal entomological societies 0 
English-speaking countries, with the dates of their organization, 
are as follows: the Royal Entomological Society of Lande 
(1833); the Canadian Entomological Society (1868); and iene 
American Entomological Society (1859). Among the princi] 
German entomological societies are: Deutsche Entomologische 
Gesellschaft (1855); Deutsche Gesellschaft für Angewandte 8 
tomologie (1913) ; and Entomologischer Verein zu Stettin (1838); 
the oldest of the entomological societies of Germany. Ene 
logical societies have flourished in France from an early late; if 
Société Entomologique de France (1832) publishes its (on 
(from 1832), a Bulletin (1896), and continues L' Abbeille (1 s 
All of the remaining countries of Europe support one or more 
cieties devoted to the study of insects, and South America # 
several important societies to the list. ^ pan in- 

Societies for the study of invertebrate animals other t Mala- 
sects are especially those for malacology, like the America at Hs 
cological Union (1931); the Conchological Society of Great. 1393; 
and Ireland (1876) ; the Malacological Society of London. ete 
the Deutsche Malacologische Gesellschaft (1868) ; and the 
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Malacologique de France (1884-90). There are relatively few 
societies for invertebrate groups other than insects and mollusks, 
which reflects a general neglect of invertebrate zoology. In the 
United States there are the American Society of Parasitologists 
(1914); the Helminthological Society of Washington (1910); and 
the American Society of Protozoologists (1950). 

A nearly complete list of the zoological societies publishing journals, 
with the libraries where these may be found, is given in the Union List 
of Serials and The World oj Learning. (K. P.S.) 

ZORACH, WILLIAM (1887-1966), U.S. sculptor, whose 
figure compositions have a formal, monumental character, was 
born in Eurburg, Lithuania, on Feb. 28, 1887. At an early age he 
was taken to the U.S., his large, poor family settling eventually in 
Cleveland, O. Zorach intermittently attended public school, 
worked and helped his father collect and sell junk. He early 
exhibited an aptitude for art, and at 15 began to learn lithography, 
studying evenings at the Cleveland School of Art. He later studied 
at the National Academy of Design, New York City, and in Paris. 
At first a painter, he won prizes for his water colours, as well as 
his sculpture. “The Dance,” cast in aluminum, was placed in 
Radio City Music Hall, New York City, and his later “Head of 
Christ," in black granite, in the Museum of Modern Art, New 
York City. He was a strong advocate of direct carving. In 1947 
he published a popular account of sculpture techniques, Zorach 
Explains Sculpture. He died in Bath, Me., Nov. 15, 1966. 

See Paul S, Wingert, The Sculpture of William Zorach (1938). 

ZORAPTERA, the smallest insect order, with 22 named 
species. Because of their small size (under 24 mm. or { in.), 
obscure habits, and restriction to warm regions, zorapterans are 
among the least known insects. There is only one family (Zoro- 
typidae), with one genus (Zorotypus); the first species was rec- 
ognized in 1913. They are of interest because of their obscure 
relationships. Food apparently consists mainly of tiny molds. 
The usual habitat is decaying wood or old sawdust piles. Nine- 
segmented antennae and two-segmented tarsi (with claws) dis- 
tinguish them from the similar appearing termites; cerci (ab- 
dominal appendages) distinguish them from book lice (psocids). 
Metamorphosis is gradual. Although most individuals belong to a 
wingless, blind, and weakly pigmented caste, some have wings, 
compound eyes, and full pigmentation. See also Insect: Classi- 
fication. (A. B. Gu.) 

ZOROASTER: see ZOROASTRIANISM. 

ZOROASTRIANISM. During the late 7th and early 6th 
centuries B.c. Zoroaster reformed the religion of the ancient 
Iranians, which had been handed down from the Indo-Iranian 
period (i.e., before c. 1500 B.c.). He lived and taught among the 
seminomadic tribes of what is now northeast Iran, far from all 
contact with the city civilizations of Babylonia and western Iran. 
The religion he preached spread throughout Iran and beyond, and 
it influenced the later development of Judaism, Christianity, and 
Islam and of Greek thought. It is by no means dead today: the 
Parsees (q.v.) of India have kept it vigorously alive in the millen- 
nium that has passed since, under religious pressure from the 
Muslims, they emigrated from Persia. 


THE PROPHET ZOROASTER 


Zoroaster is the corrupt Greek form of the Old Iranian name 
Zarathushtra. According to Iranian tradition, which has never 
been satisfactorily refuted and which, indeed, there is little reason 
to doubt, he lived “258 years before Alexander.” This is taken 
to mean that 258 years before Alexander's conquest of Iran (330 
B.C.) the principal event in Zoroaster's life took place; i.e., either 
his first vision when he was 30, the beginning of his preaching when 
he was 40, or his conversion of King Hystaspes (q.v.) two years 
later. Zoroaster's dates are therefore (since traditionally he lived 
77 years) 630-553, 628-551, or 618-541 B.c. 

Very little is known of his life apart from the scanty informa- 
tion to be found in the Guathas, which are generally held to have 
been composed by him (see below, Avesta). He lived for many 
years at the court of Hystaspes, whose kingdom included Tajiki- 
Stan and northern Baluchistan, an area which may be described 
as Greater Chorasmia (see KHOREZM). Probably Zoroaster was a 
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native of this region, but it is sometimes suggested that he was a 
Median who fled there to avoid religious persecution. A man of 
moderate wealth, owning retainers and livestock, he set out to re- 
form and systematize the traditional ancient Iranian polytheism 
and establish it on an ethical basis. But he did not agitate for reli- 
gious reform in isolation from prevailing social conditions; he re- 
peatedly denounced the disorder of nomadic life and urged the 
people to cultivate the land. He appears at first to have met with 
general opposition, probably because of his bitter attacks on the 
priests of the ancient cults and their followers, whom he accused 
of demon-worship. Eventually he succeeded in converting Hys- 
taspes together with several of his court; and Pouruchista, Zoro- 
aster’s daughter, apparently married Jamasp, a minister of the 
king. 

Despite the little known of his life, it cannot seriously be 
doubted that Zoroaster was a historical figure. The Gathas are 
very different from the rest of the Avesta; not only do they pro- 
claim a new philosophy of life but they consistently reflect the 
hopes and doubts, the fears, hatreds, and triumphs of a single and 
most distinctive personality. 

After Zoroaster's death, legends rapidly formed round his name. 
Nature is said to have rejoiced at his birth, while the demons, who 
had roamed freely on earth in human shape, fled underground. 
He was supposed to have been born laughing, to have conversed 
with Ahura Mazda (the great god) and his angels, and to have re- 
pulsed Ahriman (the devil), who tempted him. He was the model 
of all priests, warriors, and husbandmen, also excelling in medicine 
and all the crafts. He was sent by Ahura Mazda to preach in 
many kingdoms; he founded ritual fires and fought in a sacred war 
waged by Hystaspes. The principal sources of these legends are 
Pahlavi texts of the 9th century A.D., the Denkart and the Selec- 
tions of Zatspram (see below, Pahlavi and Persian Texts). Prel- 
uded as they are by forebodings of his miraculous birth, they seem 
intended to emulate events in the life of Jesus Christ recorded in 
St. Luke's Gospel. In spite of the miraculous events associated 
with him, however, Zoroaster was never deified. 

In the west Zoroaster's reputation always loomed large. He 
was supposed to have been the master of the Greek philosopher 
and mathematician Pythagoras. Innumerable books in Greek were 
circulated under'his name, dealing with a wide range of subjects 
including natural science, astrology, and magic. The Jews and the 
Christians identified him with some of their own prophets, includ- 
ing Ezekiel and Baruch. On the other hand, he was also held 
responsible for the worst of errors, astrology and magic. In the 
Clementine Recognitions of the 4th century a.D., for instance, he 
was the archheretic. Throughout the Middle Ages Zoroaster was 
famous as a magician. Not until the end of the 18th century did 
a true picture of him begin to reemerge, owing to the work of 
European scholars led by A. H. Anquetil-Duperron. In the 19th 
century Nietzsche, in his book Also sprach Zarathustra (1893), 
deliberately twisted Zoroaster's doctrine to his own ends, portray- 
ing him not as one of the first great moralists but as the first im- 
moralist. 


THE ZOROASTRIAN RELIGION 


Indo-Iranian Religion.—Zoroaster’s reforms cannot be ap- 
preciated without knowledge of the traditional religion into which 
he was born and educated. Although no documents directly con- 
cerned with this religion have survived, it can be partially recon- 
structed by considering certain elements which seem to have crept 
back into the religion of his disciples and by comparing these ele- 
ments with the closely related religion of the Vedic Indians (see 
Vepic RELIGION), who were also of Indo-Iranian descent. There 
is, however, no way of estimating the developments which took 
place between the Indo-Iranian period and the coming of Zoroaster, 

The Indo-Iranian religion was a form of polytheism. Among 
the gods or daivas (“heavenly ones,” Sanskrit deva; q.v.) there 
were some known as “lords” or asuras, of a specifically ethical char- 
acter; among these were Mitra and Varuna. Society tended to be 
divided into three classes: chiefs and priests, warriors, and hus- 
bandmen and cattle breeders (a stratification which in India crys- 
talized in the caste System, the indigenous inhabitants forming a 
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menial fourth caste). This class 
structure is reflected in the re- 
ligion, with gods belonging espe- 
cially to each of the three classes ^ 
or “functions.” The asuras seem 
to have been connected only with 
the first class. Oxen and the 
sacred haoma plant (Sanskrit 
soma; q.v.) were sacrificed, and 
as part of the ceremonies the 
priests and people drank the fer- 
mented juice of the haoma. 
These sacrifices were supposed to 
maintain or confer life in all its 
forms, as well as to purvey a fore- 
taste and earnest of immortality 
through the intoxication induced | 
by the sacred liquor. 

Zoroaster's Teaching.—Zo- 
roaster rejected the cult of all the 
gods except one asura (Iranian 
ahura); Ahura Mazda (q.v.), the 
“Wise Lord." It is not certain 
that Zoroaster was the first to 
proclaim Ahura Mazda. This 
deity appears as the great god 
of Darius I (522-486 B.c.), and 
it is not known whether Darius heard of him through Zoro- 
aster’s disciples or independently. The other ahuras the prophet 
ignores, The ancient gods, patrons of the second and third classes 
of early Indo-Iranian society, perhaps linger on in Zoroaster's con- 
ception of six entities called the “Beneficent [or Holy] Immortal 
Ones,” which surround Ahura Mazda, their father. Soon after 
the prophet’s death each of these entities became associated with 
one of the six facets of creation: Asha Vahishta (“Excellent 
Order” or “Truth”) presides over fire, Vohu Manah (“Good 
Mind”) over the ox, Khshathra Vairya (“Desirable Dominion”) 
over metals, Spenta Armaiti (“Beneficent Devotion”) over the 
earth, Haurvatat and Ameretat (“Wholesomeness” and “Immor- 
tality”) over water and plants. The daivas as such are condemned 
by Zoroaster as evil demons. 

The origin of evil is explained in Zoroaster’s system by postu- 
lating that at the beginning of creation twin spirits, the sons of 
Ahura Mazda, chose between good and evil: One, Spenta Mainyu, 
chose good; he is associated with truth, justice, and life. The other, 
Angra Mainyu, the Lie, chose evil and its attendant forces of de- 
struction, injustice, and death, 

According to Zoroaster the world was soon to be consumed in a 
mighty conflagration from which only the followers of the good 
would rise to share in a new creation. Until this came to pass the 
souls of those who died would cross the “Bridge of the Requiter” 
from whence the good would be led to wait in heaven, the wicked 
in hell. In later Zoroastrianism the end of the world was thought 
of as in the distant future (see Cosmology, below) and it was 
also believed that the souls of the damned would be purged in 
the a so that they might share in the final Renovation of the 
world. 

As regards ritual, Zoroaster condemned the two forms of sacri- 
fice which were addressed primarily to the gods he had discarded, 
namely, the blood sacrifice and at least one form of the sacrifice 
of haoma. Fire sacrifice is retained, with fire a symbol of Truth 
or Order. 

For Zoroastrian ritual and ethics, see PARSEES. 

Development in the Achaemenid Period.—After Zoroas- 
ter's death his religion slowly spread southward, through what is 
now Afghanistan, and westward into the territory of the Medes 
and Persians. As it did so, it did not remain immune from con- 
tamination with the ancient religion, whose gods and goddesses, 
for example, Mitra and Anahita (Anahit), were again worshiped, 
with blood and haoma running on the altars. This development, 

which seems to have taken place in Achaemenid times (550-330 
B.C.), is reflected in the later part of the Avesta. Ahura Mazda 
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is still worshiped as a great god who is mightier than the ancient 
gods. But his power is limited, for he is gradually identified with 
Spenta Mainyu and thus, being coeval with Angra Mainyu, is 
no longer infinite. His good creation is evenly opposed by an evil 
creation instigated by Angra Mainyu. (See Duattsm.) 

This dualistic system is very similar to, if not identical with 
that found in the religion of the Magi, a priestly clan which be- 
came very powerful at the Achaemenid court (see Macr). Al- 
though it is known that the Magi eventually monopolized all the re- 
ligious affairs of the kingdom, the exact part they played in the 
development and propagation of Zoroastrian doctrine is still ob- 
scure and controversial. They claimed that Zoroaster was the 
founder of the Magian order and that they were descendants of the 
first converts. The Greek historian Herodotus, who described their 
customs in the 5th century B.c., says that they neither buried nor 
burned their dead but exposed them to the birds; that they prac- 
tised consanguineous marriage and laid much emphasis on oneiro- 
mancy (the interpretation of dreams), astrology, and magic (which 
owes its name to them); and that they held some animals to be 
sacred while the slaughter of others was obligatory (a practice per- 
haps stemming from their belief that there was both a good and 
an evil creation). The accuracy of this description is confirmed 
by other Greek sources and also agrees with the later Avestan 
writings, particularly the Vendidad. 

Hellenistic and Parthian Periods.— The testimony of Greek 
authors (for example, Eudemos of Rhodes, Theopompus, and Plu- 
tarch) supplements the evidence afforded by the later Avesta about 
the development of the Zoroastrian system during this period. For 
about four centuries after Alexander's conquest (330 B.c.), it 
seems, Iran was more or less hellenized and the indigenous religion 
neglected; a revival did not come about till toward the end of the 
Arsacid, or Parthian, empire (247 m.c.-A.». 224). There is, 
however, no reliable or detailed information, and attempts to re- 
construct the religious history of this period are highly conjec- 
tural. 

Sasanian Period.—With the advent of a new and decidedly 
national Persian dynasty, the Sasanian, in A.D. 224, Zoroastrianism 
became the official religion. Its hierarchy possessed considerable 
political power, and other religions (Christianity, Manichaeism, 
and Buddhism) were persecuted. The Avesta was compiled, 
edited, and provided with a translation and commentary in the 
vernacular, Pahlavi. It is stated in later Pahlavi books that Greek 
and Indian materials were incorporated. Greek ideas can be de- 
tected in the cosmological myths: the world is first created in 
spiritual and embryonic state (see Cosmology, below), a kind o 
materia prima in the Aristotelian sense; the creation of the Benefi- 
cent Immortal Ones is reinterpreted as a quasi-Plotinian procession 
of hypostases (see Protinus); and the origin of the materia 
world is attributed to the gradual condensation of the subtlest ele- 
ment, light, through successive stages, first into water, then into 
earth and other forms of dense matter. x 

During the Sasanian period the dualistic, or Mazdean, atin 
which had gradually replaced the monotheistic system of the 
Gathas during the Achaemenid period, became finally accepted as 
orthodox. This doctrine, which leaves the origin of the two an- 
tagonistic principles unexplained, did not triumph without à 
struggle. Its most serious opponents were the Zurvanites, who €x- 
plained the origin of the two principles by returning to 4 ead 
theistic position and postulating an infinite god, Zurvan, à5 k s 
father. (The name Zurvan is recorded from remote antiquity zs 
seems to have been in no way preeminent until the Sasanian Ee 
riod.) According to Zurvanite theology, Zurvan, à personificatio 
of Infinite Time, gave sacrifice for 1,000 years in order to 
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offspring. At the end of this period he momentarily doubted fi 
efficacy of his action, and from this doubt a swarthy son, Abri azd 
(the former Angra Mainyu), was born; simultaneously e by 
(Ahura Mazda), who is “light and fragrant,” was generate 
the potency of the sacrifice. (See further ZURVANISM.) bulk 

After the Muslim Conquest.—Under Muslim rule the e 
of the population was persuaded or forced to embrace isa É 
Zoroastrianism was tolerated to a certain extent and S eed 
in holding its own fairly well for about three centuries. n 
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the only datable post-Avestan Zoroastrian texts were written in 
the 9th century (in Pahlavi); they give a fairly full picture of 
Zoroastrianism in Sasanian and post-Sasanian times. 

Between the 8th and 10th centuries religious persecution and 
forced conversion to Islam led some of the remaining Zoroastrians 
to leave Iran and settle in India, most of them eventually in the 
region of Bombay. They were among the first communities in 
India to come under European influence; after the arrival of the 
English they took to commerce and became the Europeans’ best 
collaborators. By the 19th century these Zoroastrians, called Par- 
sees, were distinguished for their wealth, education, and benefi- 
cence. In the 19th century the Parsees renewed contact with the 
only remaining Zoroastrians in Iran, the Gabars (see GABAR). 
These two groups today are the surviving representatives of the 
religion of Zoroaster, 

Cosmology.—Zoroastrian cosmology conceives the history of 
the world as a vast drama divided into four periods of 3,000 years 
each. In Infinite Time there existed Ormazd, who dwelt in the 
light, and Ahriman, who dwelt below him in the darkness. At the 
end of the first 3,000 years Ahriman crossed the Void which sepa- 
rated them and attacked Ormazd, who, perceiving that their strug- 
gle would last forever unless realized in finite terms, made a pact 
with Ahriman limiting the duration of their struggle. He then re- 
cited the Akuna Vairya, the most sacred prayer of the Zoroas- 
trians, which is believed to contain the germ of their whole religion. 
Ahriman, aghast, fell back into the abyss where he lay for a fur- 
ther 3,000 years. During this time Ormazd called creation into 
being, first the spiritual creation including the Beneficent Im- 
mortals, then a corresponding material creation—sky, water, earth, 
plants, the Primeval Ox, and Primeval Man (Gayomart). Next, 
to the fravashis (preexistent souls) of men Ormazd offered a choice 
between staying forever in their embryonic state and becoming 
incarnate in the physical world in order to secure his triumph over 
Ahriman; they chose birth and combat. Meanwhile Ahriman gen- 
erated six demons and an opposing material creation. 

At the end of the second period of 3,000 years Ahriman, insti- 
gated by Primeval Woman, the Whore, burst through the sky and 
corrupted the creation of Ormazd. He killed Gayomart, from 
whose body mankind and the metals were generated, and the Ox, 
from which arose animals and plants, In the third period Ahriman 
triumphs in the material world but is unable to escape from it; 
trapped by Ormazd, he is doomed to generate his own destruction. 
The beginning of the last period witnesses the coming of religion 
on earth, namely the birth of Zoroaster. The end of each of its 
millennia is to be marked by the coming of a new saviour, succes- 
sor and posthumous son of Zoroaster. The third and last saviour, 
Saoshyans, will bring about the final judgment, dispense the drink 
of immortality, and usher in the new world. Thus, Finite Time, 
which had come forth from Infinite Time, merges with it again 
after the space of 12,000 years—a piece of Zurvanistic doctrine 
accepted by orthodoxy. 

Influence.—Judaism.—Zoroastrianism, especially its demonol- 
ogy, angelology, and eschatology, influenced Judaism from the time 
of the exile onward. This is particularly evident in the changed 
conception of Satan (g.v.). Before the exile—for example, in the 
prologue to Job (1:6-12) and in the mouth of Zechariah (3:1-2) 
— Satan was no more than the servant of God, acting on his orders 
as prosecutor; after the exile he is portrayed as God's adversary. 
This is clearly shown in two versions of the same story, II Sam. 
24:1 and I Chron. 21:1. In the first, the preexilic version, the 
Lord incites David to wickedness so that he may wreak vengeance 
on the Israelites; in the second it is Satan, not God, who is re- 
sponsible for the calamity. In apocalyptic literature, too, it is 
possible to follow the progress of the new influence. The Jewish 
apocalypses spoke at first (Book of Jubilees, 2nd century B.C.) 
of a judgment of rebellious angels, of the sons and spirits of Belial 
and Mastema, as well as of those angels who had misused their 
power of punishment. Later, in the Assumption of Moses (prob- 
ably early 1st century A.D.), the final decision is conceived as a 
struggle between God and the Demon. In Sibylline literature 
and the Ascension of Isaiah (1st century A.D.) Belial appears as 
God’s adversary. This increasingly pessimistic view which trans- 
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formed the minion of God into a powerful adversary may be due 
partly to the misfortunes of Israel under Greek and Roman domi- 
nation, but it would be rash to deny the influence of the Iranian 
Evil Spirit. 

The Iranian system is particularly conspicuous in the Doctrine 

of the Two Spirits. Before the discovery of the Dead Sea Scrolls 
(q.v.), only scanty traces of this doctrine in Jewish literature were 
available; for instance, God sends an evil spirit between Abimelech 
and the inhabitants of Shechem (Judg. 9:23) and an “evil spirit 
of Yahweh” seizes Saul (I Sam. 18:10). In apocryphal litera- 
ture, both primitive Christian and rabbinical, the good and evil 
spirits oppose one another. The book of Judah in the Testaments 
of the Twelve Patriarchs speaks of two spirits that serve men, one 
of truth and one of error, and a third spirit which personifies the 
power of choice, but usually the good and evil spirits are men- 
tioned; in the Shepherd of Hermas (2nd century A.D.) they are 
called the holy spirit and the evil spirit which live together in man. 
However, the Manual of Discipline found among the Dead Sea 
Scrolls gives a detailed description of the two spirits: 
He created man to have dominion over the earth and made for him two 
spirits, that he might walk with them until the appointed time of his 
visitation; they are the spirits of truth and error. In the abode of light 
are the origins of truth and from the source of darkness are the origins 
of error (M. Burrows, The Dead Sea Scrolls; New York: The Viking 
Press, Inc., 1955). 


At first sight this appears similar to the ethical and eschatological 
dualism of the Gathas, but the predestination of the two spirits, 
who, in the Jewish document, were created good and evil, is con- 
trary to Zoroaster’s central doctrine of their free choice. (Indeed, 
it is unlikely that the doctrine of the Gathas should have been 
adopted unchanged, considering the changes that occurred in Zoro- 
astrianism after the time of its prophet.) In its identification of 
the two spirits with light and darkness, and in the explicit creation 
of these spirits by God, the Manual of Discipline seems to have 
derived from a Zurvanite source. 

Greek Philosophy.—1ranian doctrines seem to have influenced 
Greek philosophy, though to what extent it is difficult to say. 
Heraclitus’ emphasis (c. 500 B.c.) on the sacredness of fire seems 
to reflect such an influence. Iranian dualism was probably known 
to Empedocles and Plato (5th and early 4th century B.c.) and cer- 
tainly to Aristotle (384-322 m.c.), but whereas Iranian dualism 
was between a good and an evil spirit, Greek dualism is between 
spirit and matter, a form of dualism which is at the root of all gnos- 
tic systems, including the one most imbued with Iranian elements, 
Manichaeism (g.v.). 

Antiquity came to look upon Zoroaster andthe Magians as the 
forerunners and guarantors of its own wisdom; both pagan and 
Christian. Books on philosophy, astrology, alchemy, theurgy, and 
magic were attributed to them, the majority being only apocryphal. 

Christianity —For Christians Iran has always been, above all, 
the land of the three Magi who came to worship the infant Jesus 
at Bethlehem. Further, continuing Jewish tradition, Zoroaster 
was identified by various Christian authors with Ezekiel, Nimrod, 
Seth, or Baruch. Following the writings of Justin Martyr (2nd 
century A.D.) Zoroaster and the Magians were quoted by apologists 
as among those pagans who had apprehended part of the truth. On 
the other hand, Zoroaster was often denounced as the originator 
of two particularly abominable superstitions, astrology and magic. 

When considering the Zoroastrian contribution to Christian 
thought it is not easy to distinguish between those ideas which in- 
filtrated through Judaism and those which were incorporated di- 
rectly. The seven spirits of God in the Apocalypse (Rev. 1:4), 
though deriving from the books of Enoch and Tobit, go back 
ultimately to the Beneficent Immortal Ones of Zoroastrianism, 
Belief in guardian angels, on the contrary, does not appear in 
Judaeo-Christian tradition before the New Testament; possibly 
it combines Zoroastrian belief in the fravashis with the Greco- 
Roman belief in protective genii. 

The most likely Iranian borrowings are concerned with eschatol- 
ogy. The idea of resurrection, which was known to Judaism but 
only became a general belief among the Christians, had long been 
in existence in Iran, as Theopompus testifies. The struggle of 
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Ormazd and Ahriman for the soul of the deceased may have influ- 
enced the reference in the New Testament to Michael and the devil 
fighting for the corpse of Moses (Jude 9), a resemblance accen- 
tuated in the Midrash Rabba where Samael and Michael struggle 
not for Moses’ body but for his soul. 

The comparison between the resurrected body and a heavenly 
garment (e.g, Rev. 3:5) recalls the numerous investitures of 
Zoroastrian ritual; and the declaration that “the righteous will 
shine like the sun” (Matt. 13:43) seems closely connected with 
the Persian emphasis on the affinity between holiness and light. 
The messianic meal for communion recalls the food of immortality, 
made of white kaoma and the fat of a sacrificial bull, which will 
be prepared by Saoshyans and dispensed to mankind at the Reno- 
vation. The “outer darkness” pictured by St. Matthew in his de- 
scriptions of hell (Matt. 8:12; 22:13; 25:30) dimly resembles the 
hell without fire of Zoroastrians. Lastly, one of the most strik- 
ing parallels is perhaps between St. Paul’s demanding that a sinner 
shall be delivered to Satan (by being put to death) in order that 
his soul may be saved on the Last Judgment (I Cor. 5:5) and the 
Zoroastrian notion of atonement by death—according to the 
Avesta and one Pahlavi treatise a mortal sinner condemned to 
death by the high priest escapes his punishment in the life to come. 

Islam.—Islam also has several traits in common with Zoroas- 
trianism, Al-A‘raf is a place intermediate between heaven and 
hell, for those whose good thoughts, words and deeds evenly bal- 
ance the evil; in Zoroastrianism, a similar abode is called Hames- 
tagan. The Islamic al-Sirat is the equivalent of the Zoroastrian 
Bridge of the Requiter, which the soul must cross to reach heaven 
but from which the wicked souls are precipitated into hell. In 
Islam as in Zoroastrianism, the soul after death meets with the 
personification of its good or evil deeds, in Islam a young man, in 
Zoroastrianism a damsel ora hag. There are, besides, many traces 
of mutual influence, (J. D.-G.) 


ZOROASTRIAN LITERATURE 


The literature of Zoroastrianism falls into two distinct parts: 
the Avesta, the original scriptural work, composed in a form of 
the ancient Iranian language called Avestan; and the much later 
texts written in Pahlavi, a dialect.of Middle Persian, or in Persian. 
For the language of the Avesta, see IRANIAN LANGUAGES; for that 
of the later texts, see PAHLAVI LANGUAGE. 


AVESTA 


The name Zend-Avesta has been current in Europe since the 
time of A. H. Anquetil-Duperron (c. 1771), who introduced the 
work to Europeans. But the Parsees, for whom it still serves as 
scripture and prayer book, call it simply Avesta, Zend (i.e., "in- 

terpretation") being specially employed to denote the translation 
and exposition of a great part of the Avesta that exists in Pahlavi 
translation. The origin and meaning of the word Avesta (or, in 
its older form, Avistak) are alike obscure; it cannot be traced 
farther back than the Sasanian period (3rd-7th centuries A.D.). 
The Avesta is a work of moderate compass (comparable to the 
Iliad and Odyssey taken together), but no single manuscript gives 
it in entirety. 

Contents.—The Avesta consists of the following parts: 

1. The Yasna, the principal liturgical book of the Parsees, which 
contains the texts recited by the priests at the solemn yasna 
(izeshne) ceremony, the general sacrifice in honour of all the 
deities. It is divided into 72 chapters (has). 

a, The introduction (1-27) consists mainly of invocations but 
includes some interesting texts; e.g., the Haoma (Hom) yasht 
(9—11) and the ancient confession of faith (12). 

b. The Gathas (28-54) contains the discourses, exhortations, 
and revelations of the prophet, written in a metrical style and 
archaic language. They are arranged according to metre, falling 
into five subdivisions (28-34, 43-46, 47-50, 51, 53). Between 
34 and 43 is inserted the so-called Seven Chapter yasna (hap- 
tanghaiti), a number of small prose pieces written in the dialect 

of the Gathas and not far behind them in antiquity. 

c. The so-called Later Yasna (Aparo Yasno) (55-72) is also 
composed of invocations. Special mention ought to be made of 
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the Sraosha (Srosh) yasht (57), the prayer to fire (62), and the 
great liturgy for the sacrifice to divinities of the water (63-69), 

2. The Vispered is a minor liturgical work in 22 chapters 
(karde). The name, meaning “all the chiefs” (vispe ratavo), has 
reference to the spiritual heads of the religion of Ormazd, inyo- 
cations to whom form the contents of the first chapter of the book, 

3. The Vendidad, the priestly code of the Parsees, has 22 chap. 
ters (fargard) and contains a dualistic account of the creation 
(ch. 1), the legend of Yima and the golden age (ch. 2), and a 
discussion about sacerdotal medicine (ch. 20-22). The bulk of 
the remaining chapters is devoted to the precepts of religion with 
regard to the cultivation of the earth, the care of useful animals, 
the protection of the sacred elements such as earth, fire, and 
water, the keeping of a man’s body from defilement, and elaborate 
ceremonies of purification, atonements, ecclesiastical expiations, 
and so forth, Yet, in spite of an exaggerated casuistry, the whole 
of: Zoroastrian legislation is subordinate to the underlying theme, 
the war against Satan and his noxious creatures. This is preached 
without intermission and gives the book its name, for Vendidad 
is a corruption of vi-daevo-datem, “the antidemonic law.” 

4. The Vashts (i.e., “songs of praise"), except for those inserted 
in the Yasna, form a collection by themselves. They are invoca- 
tions of separate izads, or angels, and are of widely divergent ex- 
tent and antiquity. The great yashts—about nine or ten—repre- 
sent the religious poetry of ancient Iranians. They resemble the 
hymns of the Rigveda and are a rich source of mythology and 
legendary history which is interwoven with vivid descriptions of 
the Zoroastrian deities. The most important of all, the 19th 
yasht, gives a consecutive account of the Iranian heroic saga to- 
gether with a prophetic account of the end of this world. 

5. The Khordah Avesta (i.e., the Little Avesta) is a collection 
of shorter prayers designed for both priests and the laity and is 
adapted to the various occurrences of ordinary life. 

There are also a considerable number of fragments from lost 
books (e.g., the Nirangistan), as well as quotations, glosses, and 
glossaries. 

The Larger Avesta and the Twenty-One Nasks.—In its 
present form, however, the Avesta is only a fragment of the old 
priestly literature of Zoroastrianism. Native tradition, dating 
back to the Sasanian period, tells of a larger Avesta in 21 books 
called masks or nosks, a summary of which is preserved in the 
Pahlavi Denkart (9th century A.D.; see below). But of all the 
nasks only one, the 19th, has come down intact—the Vendidad. 

Origin and History.—While all that Herodotus (i, 132) has 
to say is that the Magi sang “the theogony" at their sacrifices, 
Pausanias is able to add (v, 27.6) that they read from a book. 
A passage of the Manichaean scriptural work, Kephalaia (in 
Coptic), remarks that Zoroaster did not write books but that his 
disciples did so after his death. Parsee tradition adds a number 
of interesting, if suspect, statements as to their history. According 
to the Denkart there were two copies, one of which was burned, 
while the second came into the hands of the Greeks. One of P. 
rivayat texts relates how, after the villainy of Alexander, severa 
high priests collected all the fragments that could be found. The 
Denkart gives various details of this re-collection and redaction 
of the Avesta. One of the Arsacid kings, Vologaeses (I or TII?), 
ordered the scattered remnants of the Avesta to be carefully pre- 
served and recorded, and under several of the Sasanian kings 1” 
the 3rd and 4th centuries this second edition was completed. t 

"The present Avesta belongs to the Sasanian period, but it aa 
be said to be of Sasanian origin. Opinions differ greatly as to ps 
precise age of the original texts, but it is correct to say that s 
Avesta was worked at from the time of Zoroaster down ios d 
Sasanian period. Its oldest portions, the Gathas, written Md 
dialect called after them Gathic, proceed from the prophet Sd 
self. This conclusion is inevitable for everyone to whom Su. 
is a historical personality. The rest of the Avesta GA 
Younger Avesta and written in a dialect differing from that Su 
Gathas), in spite of the opposite opinion of orthodox Par: sm 
does not even claim to come from Zoroaster. As the Gathasm 
constitute the kernel of the most sacred prayerbook (i.e, 
Yasna), they were the nucleus of a religious literature. 
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Understanding of the older Avesta texts began to die away at 
an early period, The need for a translation and interpretation 
became evident, and under the later Sasanians the majority of 
the books, if not the whole of them, were rendered into the cur- 
rent Pahlavi, For the interpretation of the older texts the Pahlavi 
is of great value where they are concerned with the formal statutes 
of the church, but when they pass beyond this narrow sphere, as 
particularly in the Gathas, it becomes defective and unreliable. 
The Parsee priest Neryosangh subsequently translated a portion 
of the Pahlavi version intg Sanskrit. 

The manuscripts of the Avesta are, comparatively speaking, of 
recent date. The oldest is the Pahlavi Vispered in Copenhagen, 
dated 1258. 

One of the first European scholars to direct attention to the 
Avesta was Thomas Hyde of Oxford, in his Historia religionis 
veterum Persarum (1700), which, however, failed to awaken any 
lasting interest in the sacred writings of the Parsees. The merit 
of achieving this belongs to the enthusiastic orientalist A. H. 
Anquetil-Duperron, the fruit of whose prolonged stay in India 
(1755-61), and his acquaintance with the Parsee priests, was a 
translation (certainly very defective) of the Zend-Avesta. Al- 
though it cannot be denied that the yashts have a certain poetic 
feeling and a pleasant diction or that the Gathas are unique, the 
Avesta, as a whole, stands on a lower level than the Old Testament 
or the Koran in the profundity of its thought and the beauty of its 
language. As a religious book—the most important document of 
the Zoroastrian faith and the sole literary monument of ancient 
Iran—it occupies a prominent position in the religion of the world, 

Editions and Translations.—The standard edition of the 
Avesta is that by K. F. Geldner, 3 vol. (1886-96). An English 
translation of the complete Avesta by J. Darmesteter and L. H. 
Mills may be found in Sacred Books of the East, vol. iv, xxiii, and 
xxxi (1883-87). A French edition by Darmesteter, Le Zend- 
Avesta, was published in 3 vol, (1892-93), and a German edition 
by F. Wolff, Awesta, übersetzt auf der Grundlage von Chr. Bar- 
tholomae’s altiranischen Wörterbuch (1910). A selection from 
the Avesta is K, F. Geldner, Die zoroastrische Religion, in German 
(1926). Editions of the Gathas are J. Duchesne-Guillemin, The 
Hymns of the Zarathustra, originally in French, Eng. trans. by 
M. Henning (1952); H. Humbach, Die Gathas des Zarathustra, 
2 vol., in German (1960); C. Bartholomae, Die Gathas des 
Awesta, in German (1905). The only complete translation of the 
Yashts (outside translations of the whole Avesta) is the German 
edition by H. Lommel, Die Yásts des Awesta (1927) ; a translation 
of one yasht is I, Gershevitch, The Avestan Hymn to Mithra 
(1959), (K. G.; E. J. T.; J. D.-G.) 


PAHLAVI AND PERSIAN TEXTS 


Pahlavi Texts.—The majority of Zoroastrian works. were 
written in Pahlavi in the 9th century, when the national religion 
revived briefly and determined attempts were made to prevent its 
puts from disappearing completely under the triumph of 

slam, 

The Denkart (“Acts of the Religion"; also spelled Dinkard) is 
an encyclopaedia of Zoroastrianism originally written in nine 
books, the first two of which are lost. Book iii deals with all kinds 
of moral questions, as well as with theology and medicine; book 
iv discusses metaphysics and doctrinal history; book v outlines the 
history of mankind, more especially of the Iranian race; book vi is 
an anthology of moral precepts. The last three books are par- 
ticularly important: book vii relates the life of Zoroaster according 
to legend and expounds a philosophy of history which places the 
prophet in the centre of the chain of prophecy stretching from 
Gayomart (Primeval Man) to Saoshyans (the Final Saviour); 
books viii and ix discuss the contents of the 21 books of the Avesta 
which were extant at the time of writing. 

The Bundahishn ("Original Creation") is preserved in two ver- 
sions, the Indian and the Greater Iranian, the latter being the finer 
work. It has 36 chapters. The first seven deal with cosmogony 
proper; they treat of the initial conflict of Ormazd and Ahriman 
and the creation of the world, first in a “meno” (7.e., spiritual or 
embryonic) state and then in its material state. Ch, 8-32 are 
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mainly a description of the universe. Ch. 14 tells the story of the 
origin of man: the semen of Primeval Man, whom Ahriman had 
killed, fell onto the earth and generated a rhubarb plant, from 
which the first human couple sprang. Ch. 28 expounds the doc- 
trine of man as a microcosm. Ch. 33-36 deal with the history of 
the world, from creation to resurrection. (See also MILLENNIUM: 
Periods of Several Millennia.) 

The Gajastak Abdullah reports on a theological conference sup- 
posed to have taken place under the caliph al-Ma’mun between the 
author, Adurfarnbag, and a Manichee who had embraced Islam. 

Zatspram and Manushchihr, two high priests who were also 
brothers, seem to have dominated religious development in the 
9th century. Some of Zatspram’s work has survived under the ti- 
tle Selections, in which he discusses cosmology and the life of 
Zoroaster. He divides the history of the world into three phases: 
a period before good and evil were mingled; the meeting and con- 
flict between good and evil, during which the life of the prophet 
occurs; the separation of good from evil followed by the Renova- 
tion of the world. Zatspram also desired certain changes in the 
traditional ritual of purification, changes opposed by Manushchihr 
in a book known as the Epistles. Manushchihr’s other work, the 
Datastan i Denik (‘Religious Code”), is an orthodox treatise on 
questions of ethics and ritual. 

The other Pahlavi writings are not dated, but some can be as- 
signed to the 9th century with reasonable certainty. The Shkand 
Gumanik Vicar (“Decisive Solution of Doubts”) supports the 
claims of Zoroastrianism against those of the foreign religions, 
Manichaeism, Christianity, Judaism, Islam, The Datastan i Meno 
i Khrat (“Code of the Spirit of Wisdom") is a lucid doctrinal ex- 
position, The Arta Viraf Namak (“Book of Arta Viraf”) is named 
after its protagonist, a sage who journeys into the next world; it 
describes his voyage in heaven and hell. The Madigan i Hazar 
Datastan (“Book of the One Thousand Judgments”) is chiefly 
concerned with law, occasionally touching on religious matters. 
The Cim i Kustik (“Symbolism of the Sacred Thread") gives in- 
terpretations of the ceremonial thread with which Zoroastrian 
children were (and Parsee children are) invested at puberty. 

Among several collections of moral sayings, or handarz, the 
Pand namak i Zartusht (*Book of the Precepts of Zoroaster") is 
notable. Three texts deal with religious customs and miscellaneous 
matters: the Shayast ...ne shayast (“You Must . . . You Must 
Not”), the Pahlavi Rivayat (book of religious traditions) which 
accompanies the Datastan i Denik, and the Vicirkart i Denik 
(“Religious Decisions"). 

Two important apocalyptic texts are the Jamasp Namak (“Book 
of Jamasp,” one of Zoroaster’s first converts), and the Zand i 
Vahuman Yasn, or Bahman Yasht, a Pahlavi version of the “Hymn 
of Vohu Manah.” 

Some of these Pahlavi texts are also preserved—or were origi- 
nally written—in the Avestan script (which differs from Pahlavi 
script by the addition of vowels and differentiation of the conso- 
nants); these are called Pazand texts. In Arabic transcription 
they are known as Parsee texts. 

Persian Texts.—One Pahlavi text, the “Letter of Tosar,” is 
preserved only in a Persian translation; it is an apocryphal work 
purporting to be written by one of the ministers of Ardashir I, 
founder of the Sasanian dynasty. 

Among the Zoroastrian poems written in Persian mention must 
be made of the Zardusht Nama (“Book of Zoroaster”), written in 
the 13th or 14th century; and the Qissa i Sanjan, written in 1600, 
the only source for the exodus of the Zoroastrians to India. The 
first Zoroastrian work to be known in Europe was a short prose 
work, the Sad Dar (“One Hundred Doors" or *Chapters"), which 
the orientalist Thomas Hyde translated into Latin and included 
in Historia religionis veterum Persarum (1700). The following 
are also important: the Sad Darband i Hosh (“One Hundred Por- 
tals of Knowledge"); the ‘Ulema i Islam (“Doctors of Islam”; the 
only extant Zurvanite text); 17 rivayats written between the 15th 
and 18th centuries by Iranian Zoroastrians to the Parsees of India 
on matters of ritual and ethics; and the Dabistan, an apocryphal 
work of the 17th century which clearly reflects the influence of 
Islamic and Hindu mysticism, 
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English Translations.—Only a comparatively small part of 
the Pahlavi literature is available in English translation, in the 
Sacred Books of the East: books v and vii of the Denkart (vol. 
xlvii; 1892); books viii and ix of the Denkart (vol. xxxvii; 1892); 
the Bundahishn (Indian recension), Bahman Yasht, Selections 
from Zatspram and Shayast ... ne shayast (vol. v; 1880); Epis- 
tles and Datastan i Denik of Manushchihr (vol. xviii; 1882); 
Shkand Gumanik Vicar (vol. xxi; 1885); and Datastan i Meno i 
Khrat and the Sad Dar (vol. xxiv; 1885). An English version of 
selections from the Persiam Rivayats was published by B. N. 
Dhabhar (1932), 

See Persian History: Achaemenid Empire: Persian Religion; 
see also references under “Zoroastrianism” in the Index. 

BrsnrocmaAPHY.—General: J. Duchesne-Guillemin, La Religion de 
l'Iran ancien (1962), Symbols in Zoroastrianism (1963); A, Jackson, 
Zoroastrian Studies (1928); R. C. Zaehner, The Dawn and Twilight 
of Zoroastrianism (1961). 

Zoroaster: W. B. Henning, Zoroaster: Politician or Witch Doctor? 
(1952); J. Duchesne-Guillemin, The Western Response to Zoroaster 
(1958); A. V. W. Jackson, Zoroaster, the Prophet of Ancient Iran 
(1898); J. Bidez and F, Cumont, Les Mages hellénisés, 2 vol. (1938). 

Avesta: M. Haug, Essays on the Sacred Language, Writings, and 
Religion of the Parsis, 4th ed., trans. by E. W. West (1884) ; C. de 
Harlez, Introduction to the Avesta, trans. by P. A. Wadia (1921); E. 
Meyer, Geschichte des Altertums, vol. iii, 2nd ed. (1910); M. W. 
Duncker, Geschichte des Altertums, vol. iv (1884); J. Darmesteter, 
introduction to his translation (see above, Avesta; Editions and Trans- 
lations); K. Geldner, "Avestaliteratur," Grundriss der iranischen 
Philologie, ed. by W. Geiger and E. Kuhn, vol. ii (1896) ; E. W. West, 
Contents of the Nasks, in Sacred Books of the East, vol. xxxvii (1892). 

Pahlavi and Persian Texts: R. C. Zaehner, The Teachings of the 
Magi (1956); J. C. Tavadia, Die mittelpersische Sprache und Literatur 
der Zarathustrier (1956) ; A. Pagliaro, Storia della Letteratura Persiana, 
pp. 9-146 (1960). n (J. D.-G.) 

ZORRILLA Y MORAL, JOSE (1817-1893), Spanish poet 
and dramatist, the major figure of the nationalist wing of the Span- 
ish Romantic movement. Born in Valladolid, Feb. 21, 1817, he 
was educated at the Seminario de Nobles in Madrid and later for 
a short time studied law in Toledo and Valladolid. In 1836 he 
abandoned the university and moved to Madrid in order to devote 
himself entirely to poetry. The next year his talent was dra- 
matically revealed by an elegy recited at the graveside of M. J. de 
Larra (q.v.) and he was able to publish a first collection of poems. 
These were followed by Cantos del trovador (1840-41) and by his 
play Don Juan Tenorio (1844), by which time he was the most 
popular Spanish poet of his period. After 1850, owing to family 
differences, he lived for some years in France, before emigrating 
to Mexico in 1855. There he enjoyed the patronage of the em- 
peror Maximilian and was entrusted with a project to found a na- 
tional theatre. His return to Spain in 1866 initiated a period of 
financial necessity and declining talent, though the volume of his 
production remained considerable. In 1889 he enjoyed a brief 
apotheosis and was publicly crowned in Granada as the national 
laureate. He died in Madrid on Jan. 23, 1893. Zorrilla excelled 
as a narrative poet, much of his finest work being in the form of 
verse-legends drawn from popular tradition. His values were 
those of his homeland and his religion, "Though he was later be- 
trayed into self-imitation by his own facility, the rhythms and 
imagery of Zorilla's best verse foreshadow the Modernist renova- 
tion of poetic diction at the end of the century. 

See N. Alonso Cortés, Zorrilla, 2nd ed. (1942). (D. L. Sx.) 

ZOSIMUS, SAINT (d. 418), pope from 417 to 418, a Greek 
by birth, succeeded Innocent I on March 18, 417. His designation 
of Bishop Patroclus of Arles as papal vicar touched off dissatis- 
faction in Gaul, while his entertaining an appeal by the Pelagian 
Celestius led to debate with the African hierarchy and a definitive 
papal judgment against Pelagianism irt 418. Zosimus died Dec. 26, 
418, and his feast is celebrated on the anniversary. See also 
Papacy; PELAGIUS. 

See E. Amann in Dictionnaire de Théologie Catholique, vol. xv, pt. 2 
col. 3708-16 (1950) ; P. Paschini, in Enciclopedia Cattolica, vol. xii, col. 
1823 ff. (1954). (H. G. J. B.) 

ZOUAVE, the name given to certain infantry regiments in the 
French Army, The corps was first raised in Algeria in 1831 with 
one and later two battalions, and recruited solely from the 
Zouaves, a tribe of Berbers, dwelling in the mountains of the 
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Djurdjura (Jurjura) Range (see KasvrE). In 1838 a third bat. 
talion was raised and the regiment thus formed was commanded 
by Lamoriciére (g.v.). Shortly afterward the formation of the 
Tirailleurs algériens, the Turcos, as the corps for natives, changed 
the enlistment for the Zouave battalions, and they became, as they 
remained, a purely French body. Three regiments were formed 
in 1852, and a fourth, the Zouaves of the imperial guard, in 1854; 
The Crimean War was the first service the regiments saw outside 
Algeria. The Zouaves were noted for their strict discipline, fight- 
ing ability, and exotic oriental costumes. 

In 1859 Elmer E. Ellsworth (1837-61) organized and trained 
in Chicago, Ill., a volunteer militia company patterned after the 
original Zouaves. On the outbreak of the Civil War, Ellsworth 
recruited a regiment of New York firemen which was mustered 
into the Union service in May 1861 as the 1st New York Fire 
Zouaves. Ellsworth was killed by the proprietor of a tavern in 
Alexandria, Va., on May 24, 1861, after having removed a Con- 
federate flag from the roof of the building, Many other Zouave 
regiments were organized, but their colourful uniforms were not 
suited for field service and were eventually abandoned. 

In 1860 the Papal Zouaves were formed in defense of the papal 
states by Lamoriciére, who had been banished from France, After 
the occupation of Rome by Victor Emmanuel II in 1870, the Papal 
Zouaves served the government of national defense in France dur- 
ing the Franco-Prussian War, and were disbanded during the siege 
of Paris. 

ZOUCHE, RICHARD (1590-1661), English jurist, one of 
the founders of modern international law, was born at Ansty in 
Wiltshire. He became regius professor of civil law at Oxford 
and later practised successfully in London, being appointed a judge 
of the court of admiralty in 1641. He was twice returned as 
member of Parliament for Hythe. A Royalist and a negotiator of 
the surrender of Oxford to the Commonwealth forces in 1646, 
he was deprived of his judgeship in 1649, but retained his pro- 
fessorship. In 1654 he sat on a special tribunal which tried Don 
Pantaleone Sa, the brother of the Portuguese ambassador, for 
murder. He was reappointed to his judgeship after the Restora- 
tion, but died one month later, on March 1, 1661. 

Zouche is remembered for his treatise on international law (pub- 
lished in Latin in 1650), the first scientific manual covering the 
whole field of international law. Giving a far larger place to 
custom and modern precedents than did earlier writers, Zouche 
may fairly claim to be the first of the positivists. Though he did 
not coin the phrase jus inter gentes (law among nations) for in- 
ternational law, he first adopted it as an apter title for the subject 
than jus gentium (law of nations; see RoMAN LAW). Finally, 
he first placed the law of peace before that of war. 
(C.H.M.W). 

ZRENJANIN, a town of Vojvodina, in the Socialist Republic 
of Serbia, Yugoslavia, lies on the Begej River, a tributary of the 
Tisza River, 26 mi. (42 km.) ENE of Novi Sad. Pop. (1961) 
55,578. After Novi Sad, Zrenjanin is the most important com- 
mercial and industrial centre of Vojvodina. It is also a rail cen- 
tre and has factories making boilers, agricultural machinery, 
beer, sugar, and vegetable oil, The town fell under the Turks in 
1551, and under the Austrians in 1716. It has been Yugoslavian 
since 1918. y (V. DESI 

ZRINYI, MIKLOS (1620-1664), Hungarian statesman, mili 
tary leader and author of a famous Hungarian epic, was born 


at Csákvár, on Jan. 5, 1620, into an extremely wealthy am 
family. His chief concern was the driving out of the ns Mii 
an 


conquerors, the unification of the dismembered country, m 
organization of a modern absolutist state, He was appointed i j 
or viceroy, of Croatia in 1647. Spending all his life in M 
the Turks, he became the outstanding Hungarian military leae 
of his century. He wanted to see his country free not only TD 
Turkish but also from Habsburg rule. In 1664 he started ur 
the foundations of a far-reaching anti-Habsburg organization, 
on Nov. 18 of the same year he was killed by a wild boar. i 
His chief literary work is Szigeti Veszedelem (1645-40 0 
first and finest epic in Hungarian literature—which deals vit ine 
heroic defense of the fortress of Szigetvár (1566) against 
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armies of the sultan Suleiman II... The commander of the fortress, 
the central figure of the epic, is the poet’s great-grandfather, who 
fell during the siege. ‘This historical event was projected by the 
poet against the background of the worldwide conflict of Christ- 
tians and Turks, He used elements belonging to the heroic epic 
tradition and also the heroic lays of the Hungarian and Croatian 
peoples. The work excels in its poetic form and the characteriza- 
tion of its heroes, 

Zrinyi’s prose essays on military science and on political ques- 
tions are also of great value: Vitéz Hadnagy (“The Brave Com- 
mander,” 1650-53); Mátyás Király (“King Matthias," 1656-57) ; 
and Török dfium elleni orvosság ("Remedy Against the Turkish 
Opium,” 1660-61) are an application of Machiavelli’s ideas to 
contemporary Hungarian conditions, These works are remarkable 
not only for their content but also for their style; they are out- 
standing examples of Hungarian didactic and scientific prose. 

BrsiocrapHy.—Zrinyi Miklós összes művei (collected works), 2 vol. 
(1958) ; Sandor Sik, Zrinyi Miklós; Tibor Klaniczay, Zrinyi Miklós 
(1954). (f. Kv.) 

ZSIGMONDY, RICHARD (1865-1929), Austrian chemist, 
won the 1925 Nobel Prize in Chemistry for fundamental work in 
colloid (g.v.) chemistry. He was born in Vienna on April 1, 1865. 
Receiving his Ph.D. from Munich in 1889, he became a research 
assistant in Berlin and Graz, In 1898 he was employed in the 
Schott and Genossen Glassworks at Jena, where his interest in the 
ruby glass produced by colloidal gold led to his discovery of 
water suspensions, or sols, of gold which were submicroscopic in 
size. His belief that the suspended particles were kept apart by 
means of electric charges which they carried was generally ac- 
cepted. With H. Siedentopf of the Zeiss works at Jena he de- 
veloped the ultramicroscope (1903; see Mrcroscope; Ultra- 
microscopy) for the detection of particles of a diameter of three 
millimicrons. Zsigmondy was able to count these particles in a 
given volume and to estimate their magnitude indirectly. This 
began the systematic investigation of colloids as a subdivision of 
matter—a study of theoretical and practical benefit to the under- 
standing of all sols, smokes, fogs, foams, and films. The de- 
pendence of colours of a solution upon the size of the solute, pro- 
tective colloids, coagulation of colloids by electrolytes and 
Brownian movement (qg.v.) were examined by Zsigmondy, the 
acknowledged leader in this field for-30 years. His conclusions 
clarified problems in biochemistry, bacteriology, and soil physics. 
Zsigmondy wrote of his work in a volume entitled Zur Erkenntnis 
der Kolloide. He was professor of inorganic chemistry (1908-29) 
at Góttingen, where he died Sept. 23, 1929. (V. Bw.) 

ZUCCARELLI, FRANCESCO (1702-1788), Italian 
painter who influenced markedly English landscape painting, was 
born at Pitigliano, Tuscany, on Aug. 15, 1702. He seems to have 
begun his artistic training very early under Paolo Anesi and later 
worked in Rome under G, Morandi and his pupil P. Nelli. After 
returning briefly to Florence he moved to Venice in about 1732 
and was thenceforward associated with the Venetian school. The 
pastoral character of his conventional Arcadian landscapes made 
an especial appeal to the English. He twice visited England. He 
arrived for the first time at the end of 1752 and remained for 
ten years, practising as a landscape painter with great success. 
During his second visit (1765-71) he was elected a foundation 
member of the Royal Academy (1768) and became one of George 
III's favourite painters. He had been elected to the Venetian 
Academy in 1763 and became its president in 1772. In addition 
to doing much work at Bergamo, he was for a time in Paris, and 
in the last two years of his life he returned to Rome, and after- 
ward to Tuscany, dying at Florence on Dec. 30, 1788, He exe- 
cuted innumerable drawings, a few religious paintings, engravings, 
and tapestry designs. 

BrpLrocmAPHY,—G. Rosa, Zuccarelli- (1945); G. Delogu, Pittori 
Minori Veneziani del Settecento (1930); 1. Haumann, Das oberitalie- 
nische Landschaftsbild des Settecento (1927); F, J. B. Watson, “A 
Review of Pietro Gradenigo’s Notatori and Annali,” Burlington Maga- 
zine, 90:187-89 (July 1948). (F. J. B. W.) 

ZUCCARO (ŽuccHero, Zuccart), the name of two Italian 
painters, brothers, leaders of the Roman Mannerist school. Their 
father was an obscure painter, Ottaviano Zuccaro. 
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TapDEO Zuccaro (1529-66) was born at S. Angelo in Vado, near 
Urbino, on Sept. 1, 1529. Largely self-trained at Rome, from the 
early 1550s he executed many decorative frescoes for façades and 
interiors of palaces and a few religious works: From 1559 until 
his death (in Rome, on Sept. 1 or 2, 1566) he was in charge of 
his greatest commission, the frescoes and stucco decorations of 
the Palazzo Farnese at Caprarola, still the most splendid orna- 
mented rooms of their time. Other frescoes are in the Villa di 
Papa Giulio, Rome, and the Sala Regia at the Vatican. 

FEDERIGO ZUCCARO (1539/43-1609) was the younger brother 
and, from 1550, helper and pupil of Taddeo, His independent 
work began in 1561. He visited Venice, 1563-65, and worked un- 
der Giorgio Vasari in Florence in 1565. He became the central 
figure of the Roman Mannerist school, and after Titian’s death 
(1576) was perhaps the most famous painter in Europe. He 
codified the theory of Mannerism in L’/dea de’ scultori, pittori e 
architetti (1607) and in a series of frescoes in his own house in 
Rome. In 1593 he became first president of the Academy of St. 
Luke in Rome, which is to some extent the parent body of modern 
art academies. He completed some of Taddeo’s work at Caprarola 
and traveled through-France and the Netherlands in 1574. 

He spent a few months in England in 1575, where he painted 
portraits of Queen Elizabeth I and the earl of Leicester (and 
probably no one else). His chief later commissions were the 
painting of the dome of Florence Cathedral (1575-79), a large 
work in the Doges’ Palace at Venice in 1582, and much work for 
the Escorial in Spain (1585-88). His latest paintings are much 
quieter and less mannered in style, and he lived to see Manner- ' 
ism extinct. He died at Ancona on July 20, 1609. His drawings 
seem much more lively today than his enormous machines, which 
have outlived their reputation, but his historical importance re- 
mains. The hundreds of portraits which bear his name in English 
houses are ascribed without foundation. (E. K. We.) 

ZUG (French Zovc), a town of Switzerland and the capital 
of the canton of the same name, lies at the northeastern corner 
of the Lake of Zug and at the foot of the Zugerberg (3,225 ft. 
[992 m.]) about 18 mi. (29 km.) S of Zürich. From the lake- 
shore there is a fine view of the mountains lying to the south and 
southwest of the town. Pop. (1960) 19,792, mainly Roman 
Catholic. Among Zug’s oldest buildings are the Clock Tower 
(1480) and the Town Hall (1505). Other places of interest in- 
clude the late-Gothic St. Oswald's Church (15th-16th centuries), 
St. Michael's Church (1902), and the Capuchin monastery (1597). 
The town has a high school and several trade schools. The main © 
industries are the manufacture of metal goods, electrical apparatus, 
and textiles. Zug is also an important cattle market, 

First mentioned in the 12th century, the town was purchased 
by Rudolf I of Habsburg in 1273. In the mid-14th century it 
entered the Swiss Confederation and the Habsburgs subsequently 
renounced all claims to the town. In 1385 Zug joined the league 
of the Swabian cities against Leopold of Habsburg and shared in 
the victory of Sempach. At the time of the Reformation Zug 
remained Roman Catholic and in 1586 became a member of the 
Golden League. In the 14th and 15th centuries Zug had acquired 
various districts in its own neighbourhood, which it ruled as subject 
lands until 1798. In that year it was absorbed in the canton of 
Waldstütten but regained its autonomy in 1803. 

ZuG CANTON, the smallest of the Swiss cantons, has an area 
of 92 sq.mi. (239 sq.km.), of which 12 sq.mi. (31 sq.km.) are 
covered by the Lake of Zug and the Lake of Aegeri. Pop. (1960) 
52,489, German-speaking and mainly Roman Catholic. The pear- 
shaped Rossberg mass, with its central summit (Wildspitz, 5,197 ft. 
[1,584 m.]), thrusts its pointed end (Zugerberg) north-northwest 
into the canton. Its steep western flanks fall to the Lake of Zug: 
the less steep eastern slopes descend to the basin and waters of 
the Lake of Aegeri. Near the southeastern corner of the lake is 
Morgarten, the scene of the great victory of the Confederates 
over the Habsburgs in 1315. Northeastward from the lake the 
land rises to the Hohe Rone mass (4,042 ft. [1,232 m.]) near the 
eastern boundary of the canton. From Aegeri a gorge carries the 
Lorze River to the lowland at the northern end of the Zugerberg 
around which it curves to enter the northern end of the Lake of 
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Zug. The lake has an area of about 15 sq.mi. (38 sq.km.), and a 
maximum depth of 650 ft. (198 m.). Most of the lake lies within 
the boundaries of Zug but small areas are included in the cantons 
of Schwyz and Lucerne. The Lorze leaves the lake slightly west 
of its point of entrance and flows north-northwest over fertile 
lowlands to its junction with the Reuss, which forms the north- 
western boundary of the canton. Apart from Zug the most im- 
portant towns are Baar and Cham, The canton is a single 
administrative district and sends two representatives to the Na- 
tionalrat. The economy of Zug is largely agricultural, fruit grow- 
ing being particularly important. Industry (mainly the manufac- 
ture of textiles, metal goods, and alcoholic beverages) is confined 
to the towns. 

The early history of the canton is closely linked with that of its 
capital. In 1798 its inhabitants opposed the French and during 
the period of the Helvetian Republic it was one of the districts 
of the huge canton of Waldstütten but became separate again on 
the fall of the republic. By the constitution of 1814 the Lands- 
gemeinde, or primitive democratic assembly, which had existed 
since 1376, became an electoral body which chose the cantonal 
council, As one of the six Catholic cantons, Zug joined the 
Sonderbund in 1845 and took part in the war of 1847, In 1848 
and again in 1874 it voted against the acceptance of the proposed 
federal constitution. 

ZUHAYR (Zuuavn IBN Ast SULMA RABIA AL-MUZANI) (6th 
century A.D.), one of the six great Arab pre-Islamic poets and 
author of one of the poems included in the Mu'allaqat (q.v.). 
Though he was descended from the tribe of Muzaina, he was born 
in the land of the Bani Ghaftan and spent his life among them. 
Many of his relatives and descendants were noted for their poetic 
gifts., Zuhayr is said to have lived long, and at the age of 100 
to have met Mohammed. His poems are characterized by their 
peaceful nature and a tendency to sententious moralizing. They 
also show some evidence of Christian influence. 

Zuhayr's collected works were ed. by W. Ahlwardt in The Divans of 
the Six Ancient Arabic Poets (1870). See also A, J. Arberry, The Seven 
Odes (1957), with biographical notes and Eng. trans. of mu'allagah. 

ZUIDER ZEE, a former gulf with an area of more than 2,000 
sq.mi., penetrating far into the northern Netherlands, is now di- 
vided by a dam between the IJsselmeer and the Wadden Zee 
(qq.v.). Formerly having an indeterminate northeastern bound- 
ary with the area called Wadden, its northern part consisted of 
sand flats intersected by deep tidal channels and creeks, and it com- 
municated with the North Sea by narrow, deep inlets between the 
West Frisian Islands (Texel, etc.). 

In and before the Middle Ages there was probably only one com- 
municating gap (the Vlie), through which ran a branch of the 
Rhine after it had passed through a lake (Lake Flevo), The 
Zuider Zee ("South Sea") extended into this lake after more 
breaches had been made in the seawall; the extension must have 
been rapid, probably in the early 14th century. Thus the deep 
channels reached less than halfway into the Zuider Zee. South of 
what was then the island of Wieringen the sea had a flat bottom 
and a depth of generally less than 15 ft. The island of Marken 
and what were then the islands of Schokland and Urk were rem- 
nants of drowned areas. 

In the shallow sea the water was lashed up high by gales, caus- 
ing innumerable breaks in the surrounding dikes which resulted 
in the flooding of great areas of inhabited land. However, with 
gradual improvement in the dikes the breaks became rarer. The 
last break, in January 1916, gave impetus to the realization of an 
old plan for enclosing the southern part of the sea by a dam from 
the province of North Holland via Wieringen Island to Friesland. 
The dam (Afsluitdijk, 18 mi. long, which carries a motor road) was 
closed in 1932, separating the southern part, then called the 
IJsselmeer, from the northern part, the Wadden Zee, which re- 
mained connected with the North Sea. (J. T. T.) 

ZULU (AwazUuLUu), a nation of Nguni-speaking Negroid peo- 
ple in Natal (q.v.), Republic of South Africa. They are a branch 
of the Southern Bantu, and have close ethnic, linguistic, and cul- 
tural ties with the Swazi and Xhosa (Qgq.v.). The Zulu nation 
numbered nearly 3,000,000 in the 1960s, 


ZUHAYR—ZULULAND 


Traditionally grain farmers, they kept large herds of cattle re. 
plenished mainly by raiding their neighbours, European settlers 
wrested grazing and water resources from the Zulu in prolonged 
and bloody warfare during the 19th century. With much of their 
wealth lost, modern Zulu largely depend on wage labour on farms 
owned by whites or work in the cities of South Africa. 

Before they joined with the Natal Nguni under their leader 
Shaka (early 19th century), the Zulu were properly only one of 
many clans; Shaka gave the clan name to the new nation (see 
ZULULAND). All these Nguni (q.v.) clans continue to have as 
their basic residential group the patrilineal household, with rights 
in its own fields and herds, and under the domestic authority of 
its senior man, Paternal authority is so strong that they may be 
called patriarchal. The Zulu are polygynous; a man's wives are 
ranked by strict seniority under the so-called Great Wife, the 
mother of his heir. The levirate (g.v.) and ghost marriage (the 
vicarious marriage of a female to the name of a deceased relative) 
are also practised. 

Households are affiliated in wider units based on patrilineages, 
and these are grouped as clans, the largest units within the nation. 
The genealogically senior man of each clan is its chief, traditionally 
its leader in war and its judge in peace. Headmen (induna), usu- 
ally close kin of the chief, continue to have charge of sections of 
the clan. This clan system was adopted nationwide under the 
Zulu king, to whom most clan chiefs are related in one way or an- 
other. When the nation was formed, many chiefs were married to 
women of royal clan or were royal kinsmen installed to replace dis- 
sident clan heads. 

Although often autocratic and even despotic, the king relied 
on confidential advisers, and chiefs and subchiefs formed a council 
that advised him in administrative and judicial matters, Appeals 
from the chiefs’ courts were taken to the king, who was supposed 
to follow customary law and the people's will, taking fines for 
more serious offenses. Boys in this highly organized military 
society were initiated at adolescence in groups called age sets. 
Each age set (q.v.) constituted a unit of the Zulu army, and was 
stationed away from home at royal barracks under direct control 
of the king; Formed into regiments (impi), these men could marry 
only when the king gave permission to the age set as a whole. 
They were rewarded by gifts of captured cattle. 

Traditional Zulu religion was based on ancestor worship and on 
beliefs in a creator god, witches, and sorcerers. Rites performed 
by the king in behalf of the entire nation (at planting season, in 
war, drought, or famine) centred on the most important ancestors; 
those of the royal line. The king was responsible for all national 
magic and rainmaking, and was held to be spiritually cleansed and 
strengthened at annual first-fruits ceremonies. Modern Zulu 
Christianity has been marked by the growth of independent or 
separatist churches under prophets, some of great wealth and in- 
fluence (e.g., Isaiah Shembe): 

The power and importance of the king, chiefs, and military Sys 
tem have declined substantially, and many of the young men leave 
Natal to seek work elsewhere in South Africa. However, knowl- 
edge of and strong pride in traditional culture and history arè 
almost universal among contemporary Zulu. 

See also references under "Zulu" in the Index. 

BrntrocnAPmy.—H. Callaway, The Religious System of the Amasuli 
(1870); A. T. Bryant, The Zulu People ... (1949) ; M; Gluckman, “The 


Kingdom of the Zulu,” in M, Fortes and E. E. Evans-Pritchard, Africa 
Political Systems (1940) ; B, G. M. Sundkler, Bantu Prophets in * 


Africa, 2nd ed. (1961); A, Vilakazi, Zulu Transformations (1488 
ZULULAND, a region of southeastern Africa forming the 
northeastern section of Natal Province, Republic of South alee 
It is bounded north by Mozambique, south and southwest by t 
Buffalo and Tugela rivers, east by the Indian Ocean, and west id 
Swaziland and the magisterial districts of Ngotshe, Mele 
Babanango, and Utrecht. Area 10.362 sq.mi. (26.838 so 
Pop. (1960) 570,160, comprising 12,862 whites, 1,907 Coloureds, 
5,196 Asians, and $50,195 Bantu. For an account of the geology, 
physical features, climate, vegetation, and animal life, see NATA 
and SOUTH ÁrRICA, REPUBLIC OF. 


The Zulu are a Negroid people, a distinct tribe of the Nguni 
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group. It is not certain by what 
route or at what point in time 
the Nguni entered. southeastern 
Africa, but they had. probably 
reached the valley of the White 
Umfolozi (Mfolosi) River by the 
end of the 17th century, Though 
they were a distinct social group, 
the Zulu were at the beginning of 
the 19th century still an unim- 
portant tribe. numbering little 
more, than 2,000. The domi- 
nant tribe in Zululand was the 
Mthethwa, living northeast of the 
Tugela River round Lake St. 
Lucia. Their chief was Din- 
giswayo (1807-18), son of Jobe, 
Dingiswayo opened up relations 
with Portuguese traders at Dela- 
goa Bay and made a. fumbling at- 
tempt toward building a state. 
His was the example that Shaka 
followed. 

Shaka.—It was in Mthe- 
thwaland that Shaka (Chaka or 
Tshaka) the Zulu and Nandi, his 
mother, found refuge when they 
fled from the kraal of Shaka’s 
father, Senzangakhona (1757— 
1816). Shaka, enrolled in the 
Izichwe guild, won the admira- 
tion of. Dingiswayo, who is said 
to have. contrived the death of 
Senzangakhona and to have ens 
gineered the succession of Shaka 
to the Zulu throne, though he was 
not the rightful heir. The para- 
mountey of Dingiswayo, lord of 
30 chiefs, was meantime threat- 
ened by Zwide, chief of the 
Ndwandwe of Zululand, Din- 
giswayo was caught by treachery 
and murdered, Shaka, moving 
up) to his rescue, was warned 
in time and escaped Zwide's 
clutches. For a time the inevita- 
ble duel between Zwide and 
Shaka was postponed. In the interim, Shaka assumed control over 
the drifting and divided Mthethwa, subdued several smaller tribes, 
and perfected the military system of Dingiswayo, The rule of 
celibacy was ruthlessly imposed on the regiments (impis) and the 
use of the stabbing assegai (a light spear) was made general, 
Shields were improved, as were the tactics of a highly mobile army, 
said to be able to cover as much as 40 mi. in a single day. Char- 
acteristic of Shaka's campaigns were the efficient use of spies and 
what may best be described as a scorched-earth retreat. In his 
first encounter with Zwide, Shaka narrowly escaped defeat. In 
1819 Zwide attacked again, but Shaka, warned by his spies, re- 
treated, burning up unconsumed supplies as he fled, When. the 
Ndwandwe reached the Tugela they were starving and exhausted. 
Ina three-day fight, Shaka overwhelmed them in the Mhlatuzi 
Valley. Zwide escaped, to die in exile. Those of his followers 
who were not massacred were incorporated in Shaka's army, 

It was not until 1821 that Shaka began systematically to con- 
quer Natal and very largely to depopulate it.. It is estimated 
that by forcible recruiting he had acquired 15 regiments by 1824 
and ruled over 50,000 people. That his foes were men of con- 
siderable stature is proved by the careers of those who escaped his 
vengeance... To the north fled Mzilikazi (Umsilikazi, Mosilikatze), 
who colonized Matabeleland, and Soshangane of the Ndwandwe, 
who. conquered Portuguese East Africa, For a generation their 
offshoots terrorized central Africa. The other main line of flight 
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was southward. Refugee Tembu and Fingo peoples fled by way 
of Pondoland, and Matiwane preyed on all of them until his power 
was broken by an expedition from the harassed Cape Colony. 
This shunting of tribes not only left Natal deserted but also dis- 
located the whole Cape frontier. By relentless cruelty, erected 
into a system by ability of no mean order, Shaka the outcast had 
avenged the insults of his youth and built an empire, 

Shaka’s first contact with Europeans occurred in 1824, when he 
was visited by F, G, Farewell, H, F, Fynn, and others. After Fynn 
had successfully treated him for an assegai wound, Shaka made 
a formal grant of Port Natal and its hinterland to Farewell and 
his assigns and extended his erratic and exacting patronage to 
the white traders, He wanted to send an embassy to England, 
but the Cape government turned back his envoy. Again Shaka 
sent chiefs to Cape Town, but before their arrival he had been 
murdered (Sept. 23, 1828) at a kraal on the Umvoti, about 50 mi, 
(80 km.) from Port Natal. Shaka was a victim of a conspiracy 
by his half brothers Dingane (Dingaan) and Mhlangana, Shortly 
afterward Dingane murdered Mhlangana and made himself king. 

Dingane.—Dingane was less able and less active than his 
brother, though probably his equal in cruelty. Initially he con- 
tinued Shaka's policy toward the whites. In 1835 he allowed 
British mission stations to be established in Zululand, provided 
the British settlers promised not to harbour fugitives from. his 
rule. In 1836 U.S. missionaries were given. similar privileges, 
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However, Dingane’s fears seem to have been aroused soon after 
the arrival of the first Boer immigrants in Natal in 1837. In the 
war that followed the massacre of the Boer leader Piet Retief 
(q.v.) and some of his followers on Feb. 6, 1838, the Boers under 
Andries Pretorius defeated the Zulu at the Battle of Blood River 
on Dec. 16, 1838. In January 1840 a Boer-supported conspiracy 
caused Dingane’s overthrow in favour of his brother Mpande 
(Panda), who was crowned king of Zululand by the Boers. 
Dingane fled to Swaziland, where he was murdered. 

Mpande and Cetshwayo.—When in 1843 the British succeeded 
the Boers as masters of Natal they entered into a treaty with 
Mpande, who surrendered to them the country between the upper 
Tugela and Buffalo rivers and also the district of Lake St. Lucia 
(which, however, was not then occupied). Throughout his reign, 
Mpande—a milder, weaker, and perhaps more perspicacious man 
than his predecessors—remained at peace with the Natal govern- 
ment. In 1856 war broke out between two of his sons, Cetshwayo 
(q.v.) and Mbulazi, rival claimants to the succession. A battle 
was fought between them on the banks of the Tugela in December 
1856 in which Mbulazi and most of his followers were killed. The 
government of Natal in 1861 authorized Theophilus Shepstone, 
its secretary for native affairs, to proclaim Cetshwayo Mpande’s 
sole heir. Mpande died in October 1872 and Cetshwayo was sol- 
emnly crowned by Shepstone. 

Border disputes with the Transvaal Boers were fairly frequent 
during Mpande’s reign. The Boers had secured from him in 1854 
the cession of the Utrecht district. In 1860 they tried to obtain 
from the king a road to the sea at Lake St. Lucia. In 1860 Cetsh- 
wayo’s brothers Mtongha and Mgidlana escaped to the Transvaal 
when Cetshwayo organized a roundup and murder of possible ri- 
vals. Cetshwayo (already exercizing considerable authority on be- 
half of his ailing father) offered the Boers a strip of land if they 
would surrender Mtongha, which they did on condition that his life 
be spared. The Boers thus obtained a strip of land from Rorke's 
Drift to the Pongola River and marked the boundary in 1864. 
When, however, in 1865, Mtongha fled to Natal, Cetshwayo de- 
clared that he had lost his part of the bargain, for he feared that 
Mtongha might be used to supplant him. He thereupon caused 
the boundary beacons to be removed and, on the doubtful ground 
that the Swazi were still vassals of the Zulu and had no right to 
alienate, put forward a counterclaim to lands north of the Pongola 
that the Swazi had alienated to the Lydenburg Republic. 

Such was the position when by his father's death Cetshwayo be- 
came absolute ruler of the Zulu. As far as possible he revived the 
military methods of his uncle, Shaka. His rule over his own people 
was tyrannous, Bishop Schreuder, a Norwegian missionary long 
resident in Zululand, described him as “an able man, but for cold, 
selfish pride, cruelty, and untruthfulness worse than any of his 
predecessors." 'The tension between Cetshwayo and the Transvaal 
over border disputes continued, and when in 1877 Britain an- 
nexed the Transvaal the disputes were transferred to the new 
owners of the country. A commission appointed by the lieutenant 
governor of Natal found almost entirely in favour of the Zulu 
on the boundary disputes in July 1878. However, the high com- 
missioner, Sir Bartle Frere, was convinced that, in the interest of 
Natal and the Transvaal in particular, and of South Africa in gen- 
eral, Cetshwayo should be controlled. He accepted the report of 
the boundary commission but coupled with it demands for compen- 
sation for frontier incidents, together with political demands cal- 
culated to destroy the Zulu military system under the eye of a 
British resident. Presented on Dec. 11, 1878, the virtual ulti- 
matum as to the structure of Zululand was to expire 30 days later. 

The Zulu War.—Cetshwayo returned no answer, and in Janu- 
ary 1879 a British force under General Lord Chelmsford invaded 
Zululand. Chelmsford had a force of 5,000 Europeans and 8,200 
Africans; Cetshwayo had an army of fully 40,000 men. Chelms- 
ford divided his force into three columns (their entry was unop- 
posed), which were to converge on Ulundi, Cetshwayo's royal kraal. 
On Jan. 22 the centre column (1,600 Europeans, 2,500 Africans), 
Which had advanced from Rorke's Drift, was somewhat casually 
encamped near Isandhlwana. It was neither entrenched nor in 
laager (an encampment fortified by a ring of wagons). On the 
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morning of that day Chelmsford moved out with a small force to 
support a reconnoitring party. After he had left, the camp, in 
charge of Col. A. W. Durnford, was surprised by a Zulu army 
nearly 10,000 strong. . The British were overwhelmed and almost 
every man killed, the casualties being 806 Europeans (more than - 
half belonging to the 24th Regiment) and 471 Africans, The 
reconnoitring party returned to find the camp deserted except for 
the dead. Next day they retreated to Rorke's Drift, which had 
been the scene of a successful defense. After the victory at 
Isandhlwana, two impis of the Zulu army had moved to Rorke's 
Drift. The garrison stationed there numbered about 80 men of 
the 24th Regiment, and they had between 30 and 40 men in hos- 
pital. Late in the afternoon they were attacked. On six occasions 
the Zulu were within the entrenchments, to be driven back each 
time at bayonet point. At dawn the Zulu withdrew, leaving 350 
dead. The British loss was 17 killed and 10 wounded. 

- The other two columns merely held their ground. Col, C. K. 
Pearson was besieged in Eshowe until April, when, after a sharply 
contested victory at Gingindlovu, he was relieved by Chelmsford. 
Tn the northwest, Col. Evelyn Wood had evaded encirclement at 
Hlobane Mountain, fallen back on fortified headquarters at Kam- 
bula, and repulsed the pick of Cetshwayo's army ( March). 

Kambula and Gingindlovu marked the turning point, Chelms- 
ford could now afford to wait. When ample reinforcements were 
at hand, he again ordered a general advance, designed, as in Janu- 
ary, to focus on Ulundi, though on this occasion the main thrust 
was made from the northwest. The White Umfolozi River was 
crossed on July 4. With an estimated force of 4,200 Europeans 
and 100 Africans, and well-placed artillery, Chelmsford won a bril- 
liant victory at Ulundi, three days before Sir Garnet Wolseley 
arrived to supersede him. 

Cetshwayo's Downfall.—Ulundi broke the military resistance 
of the Zulu, and the fugitive Cetshwayo was captured and exiled 
to the Cape. Wolseley, as high commissioner for southeast Africa, 
planned the reorganization of Zululand. It was decided not to 
annex the territory; instead it was split into 13 artificial tribal 
units. A British resident was appointed, without adequate mili- 
tary or civil staff to control the situation, when the chiefs (known 
to Natalians as “Wolseley’s Kilkenny cats”) plunged into civil 
war. The main conflict was between the Usutu (who were loyal 
to Cetshwayo) and Zibhebhu (Usibepu), chief of the Mandlakazi. 
The restoration of Cetshwayo, but only over the Usutu, led to even 
greater confusion, The land between the Tugela and the Mhlatuzi, 
assigned by Wolseley to John Dunn, a white trader, and Hlubi, a 
Basuto (Sotho) refugee, was now set aside as a reserve, à haven, 
and a buffer. But since Zibhebhu was installed as a counterpoise 
to Cetshwayo, further conflict was inevitable. In July 1883, ās- 
sisted by white hunters and adventurers, Zibhebhu attacked 
Cetshwayo at Ulundi. Wounded and with his power shattered, 
Cetshwayo escaped to Eshowe, where he died in February 1884. 

Dinuzulu and British Annexation.—It was with Boer help 
that Cetshwayo’s young heir, Dinuzulu, managed to defeat Zib- 
hebhu in May 1884. The price of Boer aid was the present district 
of Vryheid, together with a corridor to Lake St. Lucia. The ios 
government in 1886 recognized the “New Republic" of Vryhei 
(which joined the Transvaal two years later) but succeeded in de- 
taching from it the corridor to the sea, This, together with the 
rest of Zululand, was in 1887 at last annexed to the British a 
Dinuzulu's rebellion of 1888 was unsuccessful. In November "e 
surrendered himself to the Natal authorities. In May 1889 he 
and two of his uncles were found guilty of high treason and exi 
to St. Helena. 

After Annexation by Natal.—Until 1897 Zululand was E 
cessfully and peaceably ruled as a separate colony under es 
sive commissioners, Sir Melmoth Osborn and Sir Marshal Es i 
In that year it was incorporated into Natal. In 1898 Dinuzu! M 
exile was ended. Though formally one of several gov 
indunas or councillors, he was in fact regarded by most © on 
Zulu as their king. In later years his successors received the 
ficial title of paramount chief of the Zulu. y 

As an integral part of Natal, Zululand was divided into di 


stricts, 
HAT ic 
each under a white magistrate, with tribal subdivisions in Y 
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Zulu chiefs exercised primary ju- 
risdiction and were supposed to 
assist theadministration, By the 
Natal Native Code of 1894, Zulu 
customary law continued to be 
used, where it was not repugnant 
to humanity or the public inter- 
est. 

To settle the crucial land ques- 
tion (on which, together with 
cattle ownership, the whole Zulu 
tribal system rested), Zululand 
was in theory divided into three 
areas: one for European settle- 
ment and one for Zulu “re- 
serves,” while the third was 
crown land, to be broken up later, 
Though the Zulu had more land 
per person than any other Afri- 
cans in South Africa, much was 
unsuitable for tillage, and parts 
were malaria-ridden. Moreover, 
during the early years of incorpo- 
ration into Natal their cattle were 
decimated by lung sickness, rin- 
derpest, and east coast fever. 
These accidental factors in- 
creased Zulu dissatisfaction at be- 
ing handed over to a settler colo- 
nial government (Natal had 
received responsible government 
in 1893) and over the land set- 
tlement. Further dissatisfaction 
was caused in 1902 by the taking 
of the first census, and still more 
by the imposition of the poll tax 
in 1905. 

The Bambatha rebellion of 
1906 erupted in a Natal whose 
white inhabitants were too few to 
control adequately the largest 
African population in any South 
African state. Though the first 
acts of rebellion occurred outside 
the borders of Zululand, Bam- 
batha, the leader, was in touch 
with Dinuzulu. .It was to Zulu- 
land that he fled, and it was Lun- 
yana, the keeper of Cetshwayo's 
grave, who persuaded Sigananda, 
the aged chief of the Cube tribe, 
to aid the rebels. Only prompt 
action by local colonial: forces, 
assisted by volunteers from the “ne 
Cape and Transvaal, averted a major rebellion, with its heart in 
Zululand. The brief but exciting campaign was over by July 1906, 
In December 1907 the Natal government charged Dinuzulu with 
high treason (for the second time), murder, and other crimes. A 
military force entered Zululand, and Dinuzulu surrendered without 
opposition. He was brought to trial in November 1908, and in 
March 1909 was found guilty of harbouring rebels. The more seri- 
ous charges against him were not proved. Sentenced to four years’ 
imprisonment, he was released in 1910, on the establishment of 
the Union of South Africa, by the prime minister, Gen. Louis 
Botha. Dinuzulu was settled on a farm in the Transvaal, and 
there he died in 1913. (W. A. Mr.; Je. W. H.) 

Administration.—Zululand is an integral part of Natal and 
is divided into 11 magisterial districts. The administration of 
the reserves is based on the Native Administration Act of 1927, 
as amended. The main principles include the recognition of the 
tribal system and the grant of limited civil and criminal juris- 
diction to the chiefs, the recognition of native law, and the estab- 
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lishment of a special system of courts to administer it, In civil 
cases appeal lies to the Native Appeal Court and in criminal cases 
to the Natal Provincial Division, the Native High Court having 
been abolished. The chief Bantu affairs commissioner, Natal (all 
black Africans are officially termed Bantu in South Africa), is 
responsible to the government for the administration of Zululand. 
In addition, a commissioner general, appointed by the government, 
acts as a liaison officer between the minister of Bantu administra- 
tion and development and the Zulu nation, 

The Bantu Education Act (1953) transferred the control of na- 
tive education from all provincial administrations to the central 
government. Under the Extension of University Act (1959) the 
University College of Zululand was established (1960) at Ngoya, 
near Empangeni. 

The Bantu Authorities Act (1951) provides for the establish- 
ment, after consultation with the Bantu people, of tribal, regional, 
and territorial authorities. These authorities, when established, 
will supersede all other forms of local government. Their powers 
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of jurisdiction are defined in the act. In the 1960s, 45 tribal au- 
thorities were in existence and 5 regional authorities—Nongoma, 
Ubombo, Ingwavuma, Mtunzini, and Eshowe. More were to be 
established. The ultimate object was to form one or more terri- 
torial authorities which would follow the pattern of development 
in the Transkei (q.v.) as laid down in the Bantu Self-Government 
Act (1959), which provided for the gradual development of self- 
governing Bantu national units. 

Land Apportionment and Economy.—After the annexation 
of Zululand (incorporating Tongaland) to Natal, the Land’s De- 
limitation Committee (1902-04) was entrusted with the demarca- 
tion of native reserves and crown (i.e., state) land. Twenty-one 
native reserves, ranging in size from 10,000 to 675,000 ac. (4,000 
to 273,000 ha.), were vested in the Zululand Trust (1909) and 
later absorbed by the South African Native Trust in 1936. Set- 
tlement by whites, previously prohibited, began in 1905 with the 
sale of certain crown lands. The area available for native occupa- 
tion in the mid-1960s was about 4,100,000 ac. (1,650,000 ha.), of 
which 95% was scheduled reserves. The remainder was divided 
between state land vested in the Native Trust (111,000 ac. [45,- 
000 ha.]), trust purchases of European-owned land since 1936 
(64,500 ac. [26,100 ha.]), and native freehold land (21,500 ac. 
[8,700 ha.]). In 1958 (latest statistics) whites owned about 1,- 
130,000 ac. (457,000 ha.). The balance of the area consists of un- 
alienated state land, townships, and game reserves. 

Where communal tenure of land prevails in reserves and trust 
lands, there is an average of 8 ac. (3 ha.) per person, compared 
with 17 ac. (7 ha.) in 1904. Cattle and corn (maize) dominate 
the land-use pattern. The migratory labour system and its in- 
trusive element of wage earning have complicated the simple pat- 
tern of a population dependent on the land for its subsistence and 
cash income and has led to a dualistic economic structure. Ef- 
forts are being made to improve farming standards and to intro- 
duce cash crops. 

The completion of the railway line from Durban to Gollel in 
1927 played a major role in the development of the European 
areas. While stock farming is important, the major cash crop in 
the coastal belt is sugarcane. Both government and private af- 
forestation schemes are important. (J. B. McI. D.) 

BrBLr00RAPHY.—]. Stuart, History of the Zulu Rebellion, 1906 
(1913); A. T. Bryant, Olden Times im Zululand and Natal (1929); 
E. J. Krige, Social;System of the Zulus (1936); Sir R. Coupland, 
Zulu Battle Piece, Isandhlwana (1948); E. A. Ritter, Shaka Zulu 
(1955); C. T. Binns, The Last Zulu King (1963); D. R. Morrison, 
The Washing of the Spears (1965). 

ZUMALACARREGUI Y DE IMAZ, TOMAS DE 
(1788-1835), Spanish general who was the most brilliant of the 
Carlist commanders, was born at Ormáiztegui, Guipüzcoa, on Dec. 
29, 1788. His training for the law, his father's profession, was 

~ interrupted by the Napoleonic invasion of 1808. Escaping after 
being captured at Saragossa, he spent some time in a guerrilla 
band before rejoining the army. By the end of the war he had 
reached the rank of captain but his royalism and deep religious 
convictions made him unpopular with his fellow officers and 
blocked his promotion until after 1823 when his services were 
recognized. When Ferdinand VII died in 1833, Zumalacárregui 
was a colonel and military governor of El Ferrol. It was not 
until after Don Carlos had commissioned him commander in chief 
in Navarre (November 1833) that he actively participated in the 
rising. He succeeded in escaping from detention at Pamplona, and 
started to organize the Carlist army. Within a few months and 
in spite of immense supply difficulties, he built up an efficient 
force from scattered and leaderless Carlist bands. An able ad- 
ministrator, he was also an outstanding general in unconventional 
mountain warfare. But he was distrusted by Don Carlos and, 
disliking the atmosphere of court intrigues, he found that his free- 
dom of action was constantly hindered after the pretender's ar- 
rival in July 1834. He was overruled in his desire to strike at 
Madrid and was forced to undertake the siege of Bilbao where he 
died on June 24, 1835, after incompetent medical attention to a 
minor leg wound. 
BrsrrocRAPHY.—C. F. Henningsen, A Twelvemonth Campaign with 
Zumalacárregui (1836); B. Jarnés, Zumalacárregui, el caudillo ro- 
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mántico (1931); M. Ferrer, J. F. Acedo, and D. Tejera, Historia: del 
Carlismo, vol. iiv (1941-44). (C. A. H) 
ZUNI, an American Indian pueblo 33 mi. S of Gallup, N.M. 
(see PUEBLO IxprNs). The Zuni speak an Aztec-Tanoan.lan- 
guage, and their origins and early history are unknown... Zufi 
mythology pictures their ancestors as emerging from underground 
and wandering to their present location. Their communities were 
probably discovered in 1539 by Marcos de Niza (q.v.), who pre- 
ceded F. V. de Coronado. The Indians were then living in Hawikuh 
and five or six other towns. Collectively, these came to be called 
the Seven Cities of Cibola. After the Pueblo rebellion in 1680 the 
people were crowded into one multistoried masonry pueblo. 
Thirteen matrilineal clans comprise Zufii society, but the major 
officers are male. The principal masculine occupation is corn 
farming, although some men have become excellent silversmiths 
and turquoise workers. Basketry and pottery are the main femi- 
nine crafts. Like other Pueblo Indians the Zufi are generally 
peaceful, sober, restrained and self-effacing, and deeply religious, 
with a complex ceremonial organization. Men often wear masks 
and costumes to impersonate gods or spirits called -katcinas 
(kachinas). One spectacular impersonation is Shalako, a gigantic 
katcina portrayed each December. Although the Zufii have under- 
gone substantial acculturation (g.v.), many having served in the 
US. armed forces, some of their traditional-culture survives. In 
the 1960s the population of Zuñi Pueblo was about 3,600. 
BrisriocmaPHY.—M. C. Stevenson, The Zufü Indians (1905); R, 
Benedict, Zuni Mythology (1935) ;.C. C. Seltzer, Racial Prehistory 


in the Southwest and the Hawikuh Zunis (1944); W. Smith and J, M. 


Roberts, Zuni Law (1954); S. S. Newman, Zuni S GN 
ram. 


ZUNZ, LEOPOLD (1794-1886), historian of Jewish litera- 
ture, founder of the Wissenschaft des Judentums, the modern his- 
torical, critical research in the field of Jewish literature and life, 
was. born at Lippe, Detmold (Germany), on Aug. 10, 1794. He 
was educated at the Samson Free School at Wolfenbüttel and 
studied classics and history at the Berlin University. The "science 
of Judaism” was initiated by his Etwas über die rabbinische Litera- 
tur (1818), which defined the scope of the postbiblical Jewish 
literature for the first time. Earning his livelihood as a news- 
paper editor (Haude-Spenersche Zeitung, 1824-31) and asa 
teacher and school principal (Jewish Teachers Seminary, Berlin, 
1840-50), Zunz concentrated on research, largely based on unpub- 
lished manuscript material. His Die gottesdienstlichen Vortrage 
der Juden (1832) presented Hebrew literature in its historical de- 
velopment. In 1837 appeared his German translation of the old 
Testament. His Zur Geschichte und Literatur (1845) placed the 
literary activity of medieval Jewry in the context of general Euro- 
pean literature. In three works of synagogue poetry Zunz ana- 
lyzed Hebrew liturgical literature. His shorter studies are col- 
lected in Gesammelte Schriften (three volumes, 1875-76). "On 
various occasions Zunz fought for the emancipation of German 
Jews. He died at Berlin on March 18, 1886. See also Jews: 
Modern Period: The Age of Liberalism, 1791-1919. g 

See S. Schechter, “Lepoold Zunz,” in Studies in Judaism, vol. Ù 
(1924). (N: Nw GD) 

ZURARA, GOMES EANES DE (c. 1410-1474), the b 
ond notable Portuguese chronicler in order of date (Fernão Lopes 
being the first), and the first to describe the Portuguese voyages 
of discovery which pioneered the overseas expansion of pues 
He entered the Royal Archives as assistant to Lopes (q.v) an 


succeeded him as chief chronicler in 1454. His Crónica da To 
mada de Ceuta (“Chronicle of the Capture of Ceuta at) 


plement to the Crónica de D. Joao (“Chronicle of King Jo 
by. Lopes, dates from 1450, and his Crónica dos feitos de pa 
("Chronicles of the Deeds of Guinea"), more usually know’, i. 
Crónica do descobrimento e conquista: de Guiné (Ch 
of the Discovery and Conquest of Guinea"), on which his repu d 
tion rests, was completed several years after the death of us 
Henry the Navigator in 1460. He also wrote a history dia ?^s 
and other works. "Modern research has disclosed that M 
accuracy in his Crónica de Guiné leaves much to be desire: ol 
part played by Prince Henry being exaggerated at the p. 
more important factors. His erudition is mainly secondhanó 
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with all its faults the Crónica remains the primary source for the 
subject. 

Bisr10crapHy.—The definitive edition of the Crónica de Guiné is that 
by L. Bourdon and R. Richard, “Gomes Eanes de Zurara. Chronique 
de Guiné," Mém. Inst. Frang. Afr. Noire, no. 60 (1960). See also 
E. Prestage, The Chronicles of Ferndo Lopes and Gomes Eannes de 
Zurara (1928); Duarte Leite, Acérca da Crónica dos feitos de Guiné 
(1941) ; A. J. Dias Dinis, Vida e obras de Gomes Eanes de Zurara 
(1949) ; Joaquim de Carvalho, Estudos sóbre a Cultura Portuguésa do 
século XV (1949); Joaquim Barradas de Carvalho, “Gomes Eanes de 
Zurara e Valentim Fernandes,” in Revista de Historia, no. 15, pp. 37-68 
(1953). n (Cs. R. B.) 

ZURBARAN, FRANCISCO DE (1598-1664), Spanish 
painter, was born at Fuente de Cantos, Badajoz Province, Extre- 
madura (baptized Nov. 7). He was apprenticed in 1614-16 to 
Pedro Díaz de Villanueva, a painter of images, in Seville, where 
he was also possibly a pupil of Juan de las Roelas. 

Zurbarán's personal style, based on Caravaggesque naturalism 
and tenebrism, was already formed in Seville by 1629 ("St. Peter 
Nolasco,” Prado; “St. Bonaventura," Louvre, etc.) and its devel- 
opment was probably stimulated by the early works of Velázquez 
and by the works of Jusepe de Ribera (g.v.). It was a style that 
lent itself well to portraiture and still life; but it found its most 
characteristic expression in his religious subjects. Indeed Zur- 
barán uses naturalism more convincingly than other exponents 
for the expression of intense religious devotion. He renders tradi- 
tional personages—apostles, saints, monks—with  portraitlike 
heads, with almost sculptural modeling, and with emphasis on the 
minutiae of their dress, so as to impart verisimilitude to their 
miracles, visions, and ecstasies. This distinctive combination of 
realism and religious sensibility relates the art of Zurbarán to the 
practical mysticism of the Jesuits. His art was popular with 
monastic orders in Seville and the neighbouring provinces and he 
had several followers, whose works have been confused with his. 
Of the many large cycles for which he received commissions the 
legends of St. Jerome and of Jeronymite monks (1638-39) that 
decorate the chapel and sacristy of the monastery at Guadalupe are 
the only ones that have remained in situ. Little is known of his 
production in the 1640s apart from the altarpiece at Zafra (1643— 
44) and records of a large number of paintings destined for Lima, 
Peru (1647). By 1658 both the style and the content of Zur- 
barán's paintings had suffered a change that can be attributed 
to the influence of Bartolomé Murillo (g.v.). In his late devo- 
tional pictures, like the “Holy Family” and “Immaculate Con- 
ception" (1659 and 1661, Budapest), the figures have become 
more idealized and less plastic in form; and their expression of 
religious emotion is tinged with sentimentality. Zurbarán died in 
Madrid on Aug. 27, 1664. 

BrstiocrapHy.—J. Cascales y Muñoz, Francisco de Zurbarán (1911; 
trans. by N. S. Evans, 1918) ; H. Kehrer, Francisco de Zurbarán (1918) ; 
M.S. Soria, The Paintings of Zurbarán (1953). (E. Hs.) 

ZURICH, the canton of northeastern Switzerland which ranks 
officially first in the Confederation. Its total area is 668 sq.mi. 
(1,729 sq.km.), of which about 90% is reckoned as productive, 
including more than 180 sq.mi. (466 sq.km.) of forests. Of the 
rest, 27.8 sq.mi. (72 sq.km.) are occupied by lake waters, chiefly 
part of the Lake of Ziirich; wholly within the canton are the Lakes 
of Greifen and Pfäffikon. The canton, though not one of the an- 
cient three, joined the Confederation in 1351, Its irregularity of 
shape arises from its continued growth, up to 1803, through land 
acquired by the capital. The whole of the lower part of the lake 
was added in 1362, and after the purchase of Winterthur (1467) 
Írom the Habsburgs, the canton reached the Rhine. It now ex- 
tends from its enclave in Baden, on the right bank of the Rhine 
(above the Thur junction to below the Tóss junction), to about 
8 mi. SW of Pfiffikon See. It consists of shallow river valleys 
draining toward the Rhine and separated from each other by north- 
west to southeast ridges. 

The most important valley is that of the Linth, which expands 
into the Lake of Zürich and is continued as the Limmat; the ridge 
to the east is low and then successively eastward are the valley of 
the Aa-Glatt River, which flows through the Greifen See, a higher 
ridge separating it from the more gorgelike Tóss Valley, and finally 
the highest ridge along the east boundary separating the Téss from 
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the Toggenburg. On the last ridge, Hórnli reaches 3,717 £t: 01:133 
m.). West of the Lake of Zürich is the strikingly parallel valley 
of the Sihl, bounded farther west by the Albis Range, with Al- 
bishorn (3,012 ft. [918 m.]) as its highest point. All the valleys 
are occupied by railway lines, and the Limmat valley (Zürich to 
Baden) carried the first line opened (1847) in Switzerland. From 
the town of Zürich standard lines and mountain railways radiate 
in all directions; of the latter, there is one (southwest) for Uetli- 
berg (2,858 ft. [871 m.]) the north buttress of the Albis Range, 
and one (northeast) for Zürichberg (2,285 ft. [696 m.]), on the 
ridge between the Limmat and the Glatt. In 1960 the population 
was 952,304, of whom 837,480 were German-speaking, 76,543 
Italian-speaking, 18,378 French-speaking, and 4,238 Romansch- 
speaking; there were 625,858 Protestants, 308,689 Catholics, and 
6,816 Jews. The capital of the canton is Zürich (pop. [1960] 440,- 
170); Winterthur (80,352) is the only other considerable town. 
Uster (17,252); east of Greifen See, is an industrial town, as are 
Thalwil (11,481), Horgen (13,482), and Wädenswil (11,677), 
all on the western shore of the Lake of Ziirich. 

Even though the land is highly cultivated, the canton is essen- 
tially a great manufacturing area, especially of machinery and rail- 
way rolling stock. Silk and cotton weaving are widely spread; silk 
products have a large foreign market. 

The canton is divided into 11 administrative districts containing 
171 communes. In 1869 the cantonal constitution was revised, 
and no material changes have been made since. There is an execu- 
tive (Regierungsrat) of seven members and a legislature (Kan- 
tonsrat) of 180 deputies (distributed among the electoral circles 
on a population basis, which varies from census to census). Each 
body holds office for four years and is elected by a method based 
on the principle of proportional representation. The compulsory 
referendum exists, and all laws and financial decisions involving a 
total sum over 1,000,000 SFr., or an annual sum of 100,000 SFr., 
must be submitted to a popular vote. Any 5,000 voters can employ 
the “initiative” to force the government to submit to the people 
any legislative or constitutional matter. See SWITZERLAND. 


ZURICH, the capital of the Swiss canton of the same name 
and the largest town in Switzerland, is situated 1,345 ft. above 
sea level at the foot of Lake Ziirich on both banks of the Limmat 
River and of its tributary, the Sihl. Although it is an industrial 
and commercial centre, it is one of Europe’s most beautiful cities, 
ringed by wooded hills, with, on clear days, a panoramic view 
of the Alps at the southern end of the lake. The quays which 
line the lake and the river, the 16th- and 17th-century guild- 
houses on the river banks, and the feeling of light, space, and 
cleanliness of its modern streets all contribute to its charm. Pop. 
(1960) 440,170, of whom 266,298 were Protestant, 156,234 
Roman Catholic, and 6,143 Jewish. Schweizerdeutsch (Swiss- 
German) is spoken by all classes; High German is used in writing 
or in formal speech. 

History.—The earliest, prehistoric inhabitants of the site of 
Ziirich were lake dwellers living in pile huts at the foot of the 
lake. (See Lake DwELLINGs.) Later the Celtic Helvetii had a 
fortified settlement there and the name is probably derived from 
the Celtic dur, meaning water. In c. 58 B.C. the settlement fell to 
the Romans who adapted its name to Turicum and made it a 
customs station. It was fortified in the 4th century but was in- 
vaded by the Alamanni from the north and was later cónquered 
by the Franks, who made it a royal residence. Charlemagne's 
grandson, Louis the German, established a Benedictine abbey and 
installed his daughter as abbess in 853. Subsequent abbesses ac- 
quired extensive rights and privileges, sharing administration of 
the town with the emperor's deputy. Side by side with this clerical 
and political development went the growth of the trading com- 
munity, who settled there because of the town's position at the 
foot of the lake, at a river crossing, on the trade routes from 
France to eastern Europe and from Germany and the north to 
Italy, and who had acquired market rights by the year 1000. The 
town gained great prosperity from its silk industry and was for a 
pod por de of the few silk centres north of the Alps 
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burgomaster, Rudolf Brun, who in 1336 had given the city its 
first constitution, dividing government between the patricians and 
the guilds. It had acquired its independence of the abbey in the 
13th century, and in 1400 bought its freedom from the emperor. 
Gradually the guilds acquired more and more power and the city 
became virtual ruler of considerable lands. This involved con- 
flict with other city states, leading to the Old Zürich War (1436— 
50) between Zürich, supported by Austria, and the rest of the 
Swiss League, in which Zürich was defeated. The city gained 
leadership in the league, however, under the burgomaster Hans 
Waldmann (1436-89), who led the Swiss to victory in the Burgun- 
dian war (Battle of Morat, 1476) but whose dictatorial internal 
policy caused a peasants' revolt, in which he was beheaded in 1489. 

The city's character and importance were profoundly affected 
by the reformer Huldreich Zwingli (g.v.), a priest at the Gross- 
münster whose series of sermons there, begun on New Year’s Day, 
1519, inaugurated the Swiss reformation. The history of the city's 
support for the Reformation belongs to the history of Switzer- 
land and of Protestantism, but its internal effects were seen in 
the development of a plainer style of building in accordance with 
puritan principles, in the strengthening of a patriarchal system 
of government, with emphasis on almsgiving and the setting up of 
social services, and in the city's growing importance as a home of 
humanism. It provided a refuge for English Protestants perse- 
cuted by Mary Tudor, and later for French Huguenots, and in the 
18th and 19th centuries became an intellectual centre for German- 
speaking Europe, and the home of such scholars and writers as 
J. J. Bodmer and J. J. Breitinger, Salomon Gessner, Gottfried 
Keller, J. C. Lavater, C. F. Meyer, and J. H. Pestalozzi. De- 
spite the French occupation during the Revolutionary Wars 
(Masséna beat the Russians there in 1799), it continued to prosper, 
its success being largely due to its textile industry. From 1831 
it acquired a more democratic constitution (completely liberalized 
in 1869) and during the 1830s the town walls and ramparts were 
destroyed by a town council intent on asserting the rights of the 
radical peasants against the conservative city governors. The 
foundation of the university in 1833, of the Federal Institute of 
"Technology in 1855 (among whose famous pupils were Wilhelm 
Röntgen and Albert Einstein), and of the theatre, the Hottingen 
Literary Circle, and the concert hall soon after, were signs of the 
city's cultural growth, paralleled by the expansion into the sur- 
rounding countryside, the absorption of the outlying districts 
(1893 and 1934), and the increasing organization of its industry, 
all of which have made it a modern capital. 

The Town.—Old Zürich may be said to have had three main 
centres: the twin-towered, Romanesque Grossmünster (cathedral), 
on the right bank of the Limmat, supposed to have been founded 
by Charlemagne, of which the present building dates from c. 1090— 
1180 and c. 1225-1300; the Fraumünster on the left bank founded 
as an abbey in 853, dating mainly from the 13th and 14th cen- 
turies; and the Lindenhof also on the left bank, a mound occupied 
successively by a Helvetian settlement, a Roman castrum, and the 
imperial palace, now a public park with a good view over the city 
and the lake. With Zürich's expansion, however, the city's focal 
point has changed, so that the lake and the broad shopping street 
leading to it from the main railway station, which follows the 
line of the old western moat, have become the social centre. 

The cathedral is dedicated to the 3rd-century Christian mis- 
sionaries, SS. Felix, Regula, arid Exuperantius, patron saints of 
Zürich, who are buried in one of its chapels. On the site of their 
martyrdom, between the cathedral and the river, is the Wasser- 
kirche (1478-88), which was used as a city library from 1631 to 
1917, but reopened as a church in 1942. Ziirich’s oldest church 
is the 13th-century St. Peter's, on the left bank; nearby is the 
Prediger-Kirche (13th-14th centuries) where the cantonal archives 
are kept. The oldest houses are in the narrow streets round the 
Grossmünster but old Zürich's special character depends more 
on the 17th- and 18th-century guildhouses (often now contain- 
ing restaurants) lining the quays, and on the beautifully pro- 
portioned 18th-century patricians’ houses, some of which are now 
used for exhibitions and civic functions. Of the many bridges 
over the Limmat the oldest is the Rathausbrücke, at one end of 
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which is one of the city's many 16th-century fountains, The 
Rathaus (1694-98) is a Renaissance building with much ornamen- 
tation showing Baroque influence. 

The Swiss National Museum, opened in 1898, contains an excel- 
lent collection of Swiss historic objects and antiquities, art 
treasures, etc, It is the chief of many artistic and scientific 
collections. The Federal Institute of Technology occupies a com- 
manding position on the site of the old ramparts, and the univer- 
sity (completed in 1914), dominated by a central tower, also stands 
on high ground. The university buildings and the art gallery 
(1911) are freely decorated: with sculpture. Zürich has two 
theatres, a music school, a concert hall, and. modern hospitals, 
There are also a number of sports grounds and public gardens, 
Two great annual festivals take place: the Sechselüutem, on the 
third Monday in April, which culminates in a procession of the 
guilds and the burning of a snowman in front of the Stadttheater; 
and the Knabenschiessen, in September, when boys compete in 
rifle shooting. The suburbs spread across the whole valley and up 
the slopes of the Zürichberg (2,285 ft.) to the east and the Uetli- 
berg to the southwest, two mountains which can be ascended by 
funicular railway. 

Communications and Industry.—Ziirich lies on a river 
crossing and at the meeting place of two great roads (see History 
above). It is also an important railway centre and is connected 
to most of the major towns of the world by airlines operating from 
Kloten Airport, 74 mi. outside the city. 

As well as being the Swiss centre of banking and insurance, 
Zürich is the country’s leading industrial town. Since the middle 
ages it has been a centre of the silk industry and this still holds 
true of textiles, but far outweighing anything else in importance 
are the heavy industries making electro-technical equipment, elec- 
tric locomotives, machine tools, turbines, etc. 

See also references under "Zürich" in the Index. 

Brsrrocrarny.—Urkundenbuch der Stadt und Landschaft Zürich, 
12 vol. (1888-1939); E. Arnet and H. Kasser, The Book of Zurich 
(1954); Jean-Louis Clerc, Perspectives cavalières de Zurich (1941); 
H. Hoffman, Guide to Art in Zurich (1945) ; M. D. Hottinger, The 
Stories of Basel, Berne and Zurich (1933); A. Senti, H. Waser and 
P. Guyer, Aus Zürichs Vergangenheit: Zeittafel zur Geschichte der 
Stadt Zürich (1954). f 

ZURICH, LAKE OF (ZürICHSEE), a Swiss lake, extending 
southeast of the town of Zürich, Its basin was formed by glacial 
erosion; one terminal moraine lies concentric to the lower end 
of the lake across the Limmat and another extends from Pfüffikon 
to Rapperswil, dividing the navigable lower part of the lake from 
the shallow upper part. The Linth Canal flows into it and out 
of it as the Limmat. Its area is about 34 sq.mi. (89 sq.km), La 
treme length 25 mi. (40 km.), greatest breadth 2} mi. (4 km), 
greatest depth 469 ft, (143 m.), surface 1,332 ft. (406 m.) above 
sea level. The greater portion is in the canton of Zürich, but 
83 sq.mi. (23 sq.km.) are in Schwyz and 4 sq.mi. (10 sq.km.) in 
Sankt Gallen. The great dam of masonry, carrying the railway 
line and motor road from Rapperswil to Pfäffikon, cuts off the e 
treme upper part of the lake and is passed only by small Hr 
West of this dam is the island of Ufenau, where in 1523 Ulrich vo 
Hutten took refuge and died, Zürich stands at the northwest 
end of the lake. On the western shore are Kitchberg, T 
Horgen, Wädenswil, Richterswil, Pfäffikon, and Lachen. On bi 
opposite shore are Meilen (near which the first lake dwellings wa 
discovered in 1853+54), Stäfa, and Rapperswil, the castle of w! i s 
houses a Polish museum, Schmerikon and Uznach are near 


eastern end. : (A. F. A. E^ 
ZURITA Y CASTRO, JERONIMO DE (1508 


Spanish official who is regarded as the first modern Spani Ed 
torian, was born of a noble Aragonese family in Sareo A 
Dec. 4, 1512. Educated at the University of Alcalá, he Philip 
succession of offices in the administrations of Charles V and, n Ín- 
II, including a term (up to 1547) as secretary of the Spam d 
quisition in Madrid. In 1548 he was appointed by the cor. ie 
Aragon to the newly created office of historiographer of nem A 
dom of Aragon. Subsequently Philip II commissioned | 5 ae 
locate and collect all state papers in Aragon and the Ital i 3 
pendencies and to deposit them in the castle of Simancas 
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the Castilian state papers were already being concentrated. Zurita 
was thus instrumental in the establishment of the Spanish na- 
tional archive of Simancas in 1567. Meanwhile his researches in 
Spain and Italy were yielding fruit in his great masterpiece, the 
Anales de la Corona de Aragón (1562-80). Covering the period 
from the Moorish invasions to the death of Ferdinand II, this 
was the first national history of Aragon, and is still an indispensa- 
ble source for Spanish history. Zurita died on Oct. 31, 1580. 
(Jo. L.) 

ZURVANISM (ZervanisM), a modified form of Zoroastrian- 
ism (q.v.), which appeared in Persia during the Sasanian period 
(3rd-7th century A.n.). It was opposed to orthodox Zoroastrian- 
ism, which by that time had become dualistic in doctrine. Knowl- 
edge of Zurvanism comes largely from: (1) Zurvanite elements 
surviving in orthodox Zoroastrian books; (2) polemical Syriac and 
Armenian writings (going back to a common source, probably not 
later than the 4th century A.D.); and (3) references to Sasanian 
beliefs in the lives of Christian Syrian martyrs. 

According to Zurvanism, Time alone, limitless and eternal, is 
uncreated. From it come all other things. This is expressed in 
the following myth: In the beginning existed Zurvan ("Time"). 
For 1,000 years he offered sacrifice for a son to create the world. 
Then he doubted, lest his sacrifice were in vain. From his sacri- 
fice Ormazd was conceived, from his doubt, Ahriman, twin brothers 
in the womb. (Some say Zurvan was hermaphroditic, others that 
he had a consort who bore his sons.) Zurvan vowed to bestow 
kingship on whichever son first appeared before him. Ormazd, 
divining this, revealed it to Ahriman, who rent the womb and 
presented himself to his father. Zurvan perforce invested him 
with rule but limited his sovereignty to 9,000 years (following 
the first 3,000 years of conception and creation); to Ormazd he 
gave spiritual dominion and ultimate kingship. The two then 
fashioned the world, Ormazd creating the good, Ahriman the evil 
in it. Zurvan took no part; but as god of Time and Fate, he 
remotely influences human destinies, appearing under two aspects: 
Limitless Time and Time of Long Dominion (that is, eternal lord 
and lord of the existing world). His worship is bound up with 
speculations upon astrology and the world-year. He bears the 
epithets ashogar, frashoqar, zarogar (meanings disputed), and the 
qualities these apparently indicate were hypostasized, Zurvan being 
worshiped in four forms. 

Zurvan appears in a minor capacity in the later Avesta. Some 
regard his elevation to supreme place, over Ahura Mazda, as a 
result of contact, in the later Achaemenian period, between Zoro- 
astrianism and Greco-Babylonian astrological speculations. (Zur- 
vanism appears to have had its stronghold in western Persia, bor- 
dering Babylonia.) Others seek an origin for Zurvanism outside 
Zoroastrianism, in the worship of an ancient Median or pre- 
Tranian god. Although, being fatalistic and pessimistic, Zurvanism 
is basically opposed to true Zoroastrianism, it seems probable that 
in cult and in a large body of doctrine it made few breaks with 
orthodoxy, It was in Zurvanite form that Zoroastrianism influ- 
enced Mithraism and Manichaeism. See also ZOROASTRIANISM: 
The Zoroastrian Religion: Sasanian Period. 

Most of the relevant documents are collected by R. C. Zaehner in 
Zurvan: a Zoroastrian Dilemma (1955), where a full general bibliog- 
raphy is also given, The text of this book, however, contains much con- 
troversial matter. (Ma. B.) 

ZUTUHIL (Tzurvunn, ZuTUGIL), an American Indian lan- 
guage of the Mayan family, closely related to Quiché and 
Cakchiquel (gg.v.), and spoken in the highlands of Guatemala 
near Lake Atitlán. The local administrative unit is the municipio, 
which tends to correspond to an Indian community, Indian com- 
munities where dialects of Zutuhil are spoken are Santiago Atitlán, 
San Lucas Tolimán, San Pedro la Laguna, San Juan la Laguna, 
and San Antonio Suchitepéquez. Differences among languages 
in this region are not marked, and Zutuhil shades into Quiché 
and Cakchiquel with no abrupt transitions. There were about 
20,000 Zutuhil speakers in the 1960s. 

Zutuhil is portrayed in pre-Conquest annals of the Quiché and 
the Cakchiquel as one of the political entities of the region, Un- 
til conquered by Pedro de Alvarado (q.v.) in the 1520s, the Zutuhil 
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contested with Quiché and Cakchiquel principalities for political 
dominance. The ancient capital of the Zutuhil was above Lake 
Atitlán next to a fortified position. 

Santiago Atitlán is the largest modern Zutuhil-speaking com- 
munity and one of the most colourful. It is noted in the area 
for its fine weaving and embroidery, and for the commercial, 
canoe-building, and navigational skills of its men. It has the 
only daily market on the shores of Lake Atitlán. See also Maya 
INDIANS. 

See F. W. McBryde, Cultural and Historical Geography of Southwest 
Guatemala (1947); E. M. Mendelson, Los Escándalos de Maximon 
(1965). (M. NA.) 

ZWEIG, STEFAN (1881-1942), Austrian writer, achieved 
distinction in several genres—poetry, the essay, the story, and the 
drama—but most notably in his interpretations of imaginary and 
historical characters. He was born in Vienna on Nov. 28, 1881, 
and studied in Austria, France, and Germany before settling in 
Salzburg. In 1934 he emigrated, first to England and then, in 
1940, to Brazil. He and his second wife committed suicide at 
Petrópolis, near Rio de Janeiro, on Feb. 22, 1942. 

Zweig's interest in psychology, an interest that led him to his 
most characteristic work, was deepened and influenced by the 
teachings of Freud. Zweig's essays include studies of Balzac, 
Dickens, and Dostoevski (Drei Meister, 1920; Eng. trans., Three 
Masters, 1930) and of Hólderlin, Heinrich von Kleist, and Nietz- 
sche (Der Kampf mit dem Dümon, 1925; Eng. trans., Master 
Builders, 1939). He achieved worldwide popularity with 
Sternstunden der Menschheit (1928; Eng. trans., The Tide of 
Fortune, 1940), five historical portraits in miniature. He wrote 
full-scale, intuitive rather than objective biographies of Joseph 
Fouché (1929; Eng. trans., 1930), Mary Stuart (1935; Eng. trans., 
1935), and others. His stories include Verwirrung der Gefiihle 
(1925; Eng. trans., Conflicts, 1927). He also translated Baude- 
laire, Verlaine, and Verhaeren. 

BinrrocnAPRY.—H. Arens (ed.), Stefan Zweig. Sein leben—sein Werk. 
(1949) ; J. Romains, Stefan Zweig. Great European (1941) ; Friderike 
Zweig (his first wife), Stefan Zweig. Wie ich ihn erlebte (1948) ; W. I. 
Lucas, "Stefan Zweig" in German Men of Letters, vol. 2, ed. by A. 
Natan (1963). (W. I. L.) 

ZWICKAU, a town of East Germany in the Bezirk (district) 
of Karl-Marx-Stadt, German Democratic Republic, lies on the left 
bank of the Zwickauer Mulde, 41 mi. (66 km.) S of Leipzig. It is 
on the main Dresden-Hof railway and is the entrance to the west- 
ern Erzgebirge. Pop. (1964) 128,505. Slavic in origin, Zwickau 
was mentioned in 1118 as a trading centre, It developed as an im- 
perial city between 1135 and 1145, and it became a royal market 
about 1150. Of the nine churches, the most important is St. 
Mary's, built 1451-1536 and restored 1885-91. The Romanesque- 
Gothic St. Catherine's (14th century) is also noteworthy. Other 
important buildings are the Dünnebierhaus (1480); the Gewand- 
haus (cloth merchants’ hall), built 1522-25; and the Town Hall 
(1581). Thomas Müntzer, the German radical reformer, preached 
there in 1520-21. The composer Robert Schumann was born in 
Zwickau, and the Schumann Museum was opened there in 1956, 
The predominant industries include coal mining and the manufac- 
ture of automobiles, wire, cloth, porcelain, and chemicals (dyes 
and drugs). 

ZWINGLI, HULDREICH (1484-1531), the most influen- 
tial figure in the Swiss Reformation, was born Jan. 1, 1484, at 
Wildhaus in the Toggenburg, Sankt Gallen. His father, a free 
peasant, was village amtman; his mother, Margaret Meili, was 
sister of the abbot of Fischingen in Thurgau; and his uncle Barthol- 
omew Zwingli was priest of Wildhaus and later dean of Weesen. 
Huldreich went to school at Weesen, then Basel (1494) and Bern 
(1496), where his master Heinrich Wolflin inspired in him an en- 
thusiasm for the classics and love of music that almost led him to a 
Dominican convent. He moved on to university at Vienna (1498) 
and then Basel (1502), where he graduated in 1504. Supported by 
teaching, he then read theology, being deeply influenced by Thomas 
Wyttenbach's lectures on Peter Lombard. He was ordained to 
Glarus in 1506, where he proved a good pastor, encouraged educa- 
tion, commenced studying Greek and even Hebrew and read widely 
inthe Church Fathers. He had great sympathies with the Renais- 
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sance movement and valued his correspondence with Erasmus. 
Service as chaplain with the Swiss forces led him to strong opposi- 
tion to the mercenary system; this provoked hostility at Glarus, so 
that in 1516, while persuaded not to resign, he moved to a new 
charge at Einsiedeln. There he enjoyed wide opportunities for 
preaching to the many pilgrims, and fine facilities for study at the 
convent, where the abbot favoured the new learning. It is to the 
period of transition to Einsiedeln that Zwingli dated his evangeli- 
cal understanding of Scripture, the Glarus difficulties and the prob- 
lem of sensuality giving to this development a more than academic 
significance. (For portrait, see article REFORMATION.) 

Beginnings of Reformation.—Zwingli at once began to 
preach his new convictions. But apart from topical criticism of 
abuses, he did not attack traditional positions, being content to 
expound the regular Gospel passages. A minor indulgence crisis 
arose in 1518 with the coming of the Franciscan Bernhard Samson, 
but Zwingli's witty castigation of the abuse found ecclesiastical 
favour, Samson's expulsion being permitted by the pope. Zwingli 
was awarded a titular honour by the papacy, from which he also 
drew a chaplaincy pension. 

In 1518, despite much opposition, Zwingli was appointed peo- 
ple's priest at the Grossmiinster (cathedral) at Zürich. The post 
gave him little income or official influence but great scope for 
preaching. He commenced a series of expositions of the New 
"Testament livened by topical application. Serious plague in 1519 
found him faithful in his ministration, and his own illness and re- 
covery, followed by his brother's death in 1520, deepened the 
spiritual and theological elements in his thinking and teaching, 
hitherto overshadowed to some degree by the humanistic. In 1520 
he secured freedom from the city's governing council to preach the 
"true divine Scriptures," and his sermons helped to stir the re- 
volts against fasting and clerical celibacy which initiated the Swiss 
Reformation (1522). A previous disputation against Franz Lam- 
bert (1521) had confirmed the supremacy of Scripture, and in 
pursuance of this belief Zwingli preached his famous sermons at 
the Oetenbach convent and secured fresh authorization to preach 
from the council. Early Reformation writings to appear in 1522 
were the tract On Meats and the printed form of the Oetenbach 
addresses, The Clarity and Certainty of the Word of God. 

Victory of Reformation.—The year 1523 was crucial in the 
Zürich Reformation. A disputation was arranged for January, and 
in preparation Zwingli published his challenging Sixty-Seven Ar- 
ticles. His main contentions were adopted, and in consequence 
the celibacy of clergy came to be flouted, liturgical reform was be- 
gun, and a plan was drafted for the reform of the Grossmiinster. 
A key part of this program was the reconstitution of the cathedral 
school partly as a grammar school and partly as a theological semi- 
nary to train Reformed pastors. The question of images provoked 
a second disputation in October, Zwingli and his friend Leo Jud 
again carrying the day. Successive steps taken during 1524 and 
1525 included the removal of images, the suppression of organs, 
the dissolution of religious houses, the replacement of the Mass 
by a simple communion service, the reform of the baptismal office, 
the introduction of prophesyings or Bible readings, the reorganiza- 
tion of the ministry and the preparation of a native version of the 
Bible (the Ziircher Bibel appeared in 1529). Zwingli fostered the 
movement not only by his preaching and influence on the council 
but also by his various writings—e.g., On Education, On Baptism, 
On the Lord’s Supper, and especially the comprehensive Commen- 
tary on True and False Religion (1525). He was publicly mar- 
ried to Anna Reinhard on April 2, 1524. 

From the city of Zürich the movement quickly spread not only to 
the canton of Zürich but to neighbouring cantons as well. Aided 
by the learned Johann Eck, the five forest cantons of Lucerne, 
Zug, Schwyz, Uri and Unterwalden resisted the new trend, but im- 
portant centres like Basel and Bern declared for Zwingli. Zwingli 
himself, assisted by Heinrich Bullinger (q.v.), took part in the dis- 
putation which decided the matter at Bern (1528), his main theses 
being: (1) that the church is born of the Word of God and has 
Christ alone as its head; (2) that its laws are binding only insofar 
as they agree with Scripture; (3) that Christ alone is our right- 
eousness; (4) that Holy Scripture does not teach Christ's cor- 
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poreal presence in the bread and wine at the Lord's Supper; (5) 
that the Mass is a gross affront to the sacrifice and death of 
Christ; (6) that there is no biblical foundation for the mediation 
or intercession of the dead, for purgatory or for images and pic- 
tures; and (7) that marriage is lawful to all. With these friendly 
cantons Zürich negotiated a Christian Civic alliance (or league) 
based on the treaty by which Basel had been received into the 
Swiss confederacy but also including a common profession of faith, 
Reformation Controversies.—From 1525 the work of Zwingli 
was hampered by unfortunate disagreements both within Switzer- 
land and with the Lutherans outside. In Zürich itself an extremist 
group quickly became dissatisfied with the Zwinglian program, de- 
siring the abolition of tithes, a severance of the state connection, 
the creation of a pure or gathered church of true believers and the 
consequent ending of infant baptism. Disputations were held with 
the leaders of the Anabaptist group in January and March 1525, 
but these were abortive. The first rebaptisms took place in Feb- 
ruary and widespread propaganda was initiated. Seeing its author- 
ity flouted, the council imprisoned the leaders and finally, after a 
further useless disputation in Nov. 1525, brought them under a 
capital sentence. In theological refutation of the movement 
Zwingli wrote a special work, On Baptism (1525), in which his 
main emphasis is on the significance of water baptism as a covenant 
sign. During the following years he devoted many other tracts to 
the subject, culminating in his Tricks of the Catabaptists (1581). 
Meantime his thinking and practice in relation to the Mass had 
led to a sharp divergence from Luther. The two agreed in re- 
jecting the eucharistic sacrifice. They also agreed in rejecting the 
medieval notion of a change of substance in the sacrament, Lu- 
ther, however, felt bound by the words "This is my body" to teach 
a substantial presence of Christ's body and blood not in place of 
but in, with and under the bread and wine. Zwingli, on the other 
hand, was convinced that the word “is” has the force of “sig- 
nifies.” Hence he did not maintain a substantial presence but 
simply the divine presence of Christ, or his presence to faith by the 
Holy Spirit, as signified by the elements. He stated his views i 
two Latin tracts (1525) and the more popular work O the Lord's 
Supper (1526). Luther and his supporters responded with much 
acrimony, refusing to see in the Swiss movement a true work of 
evangelical reformation, Through the good offices of Philip of 
Hesse the colloquy of Marburg (1529; see MARBURG, CorLoquY 
OF) was arranged with a view to reconciliation; Luther, Zwingli 
and Martin Bucer all participated. Cordial agreement was reached 
on most issues, but the critical gulf remained in relation to the sac- 
ramental presence, and Luther refused the hand of fellowship 
extended by Zwingli and Bucer. j 
Zwingli would undoubtedly have welcomed agreement with Lu- 
ther for political as well as theological reasons, for he saw growing 
danger of the isolation of the reforming cantons. The forest can- 
tons had organized themselves against the alliance, and there Nit 
real threat of imperial intervention. In offensive defense, the à it 
ance attacked the foresters and defeated them in the First War 0 
Cappel (1529). Attempts also were made to link up with Stras- 
bourg and allied reforming cities, but these were at first hes 
ful despite the help of Hesse. The evil results of division wei 
seen at the diet of Augsburg (1530), where the evangelical aoe 
presented three different confessions, including Zwingli's P 5 
Ratio. Lacking other friends, Zwingli now turned to Venice " 
France, partly in view of their political hostility to the EU 
partly in the hope of persuading the rulers to evangelical vit 1 of 
His Exposition of the Faith (1531) was addressed to Francis ay. 
France to clear up misunderstandings and enlist his Quas . 
The project faded, however, and in 1531 Zwingli urged on t en 
liance a further reduction of the forest cantons. — 
initiated a useless policy of economic sanctions whic 
voked the foresters to attack Ziirich in Oct. 1531, In the be es a 
Second War of Cappel Zwingli accompanied the Zürich p spot 
chaplain and was killed in the battle (Oct. 11, 1531), the 
where he fell being marked by an inscribed boulder. _ 1 politics 
The later preoccupation of Zwingli with ecclesiastica Poike 
should not obscure his true contribution to faith and or grt he 
Luther, he accepted the supreme authority of Scripture: 
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applied it more rigorously and comprehensively to all doctrines and 
practices, the indisputable humanistic element being largely pe- 
ripheral. He laid influential stress on the divine sovereignty, 
though this was tempered by a milder view of original sin and a 
wide hope of salvation. His sacramental theology was largely 
negative, but it underlay the deepened conception of Bullinger, 
Pietro Martire Vermigli and John Calvin. If he accepted lay au- 
thority in church government as exerted through the council, his 
personal influence averted either the subservient Erastianism of 
Lutheranism or exhausting conflict as at Geneva. The obvious de- 
fects of disjointedness and intellectualism mark his writings. Be- 
hind them, however, lay an open, warm and friendly disposition, 
and they embody a striking attempt boldly to rethink all Christian 
doctrine in consistently biblical terms. 

Editions of Zwingli's works include the Opera, published at 
Zürich in four volumes (1581 et seg.); the Werke, edited by 
J. Schuler and J. Schulthess, published at Zürich in eight volumes 
(1828-42); and the Sämtliche Werke in the Corpus Reformato- 
rium (Berlin, 1905 et seg.). English translations available include 
Selected Works, translated by S. M. Jackson (1901); Latin Works, 
translated by Jackson and others and published in three volumes 
(1912-29); and Zwingli and Bullinger in the “Library of Christian 
Classics" (1953). 

See REFORMATION: German and Swiss Reformers; REFORMED 
CHURCHES; SWITZERLAND: History; and see also references under 
“Zwingli, Huldreich" in the Index. 

BisLrocRAPHY,—See the Lives by O. Myconius (1532), J. M. Schuler 
(1818), R. Christoffel (1857; Eng. trans., 1858), O. Farner (1917; Eng. 
trans., 1952), O. Farner, 3 vol, (1943 et seq.), S. M. Jackson in Heroes 
of the Reformation (1901), J. C. Morikófer, 2 vol. (1867-69), and 
R. Stühelin, 2 vol. (1895-97). For his theology, see W. Kohler, Zwingli 
und Luther (1924) ; G. W. Locher, Die Theologie Huldrych Zwinglis 
(1952 et seq.) ; A. Rich, Anfünge der Theologie Zwinglis (1949) ; J. M. 
Usteri, Zwinglis Tauflehre (1882). (Ge. W. Br.) 

ZWITTERION (Dirotar Ion). In chemistry, a molecule 
containing both acidic and basic groups may be expected to neu- 
tralize itself with the production of an internal salt or, as it is 
commonly called, a zwitterion (from the German Zwitter, “hy- 
brid” or “hermaphrodite,” plus iom). Thus glycine may be ex- 
pected not to have the amino acid structure (1), with the acidic 
carboxyl group COOH and the basic amino group NH», but rather 
the zwitterionic structure (II). 


H2N:CH2 COOH HaN + -CH2COO- 
(1) (1) 


END OF VOLUME TWENTY-THREE 
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In general, amino acids and proteins (q.v.) at their isoelectric 
points (pH of zero net charge; see ELECTROPHORESIS), as well as 
betaine (see CHOLINE) exist largely if not entirely in the form 
of zwitterions. 

See also SOLUTIONS. 

ZWOLLE, a town of the Netherlands and the capital of the 
province of Overijssel, lies on the Zwartewater River about 17 
mi. (27 km.) N of Deventer. Pop. (1960) 52,109. Notable 
buildings in Zwolle include St. Michael's Church (Grote Kerk), 
the Church of Our Lady, and the Town Hall, all dating from the 
15th century. The partially restored Sassenpoort or town gate 
(1408), with its four turrets, is the only remaining part of Zwolle's 
medieval ramparts. 

Close to the town is a hill—the Sint Agnietenberg—on which 
once stood the Augustinian monastery where Thomas à Kempis 
spent the greater part of his life. Zwolle is an important rail junc- 
tion and lies at the centre of a canal system. The town's indus- 
tries include shipbuilding and the manufacture of metal products 
and building materials. 

ZWORYKIN, VLADIMIR KOSMA (1889- ORS 
electronic engineer and inventor known as the father of television, 
was responsible for basic contributions to modern television and 
electronics, including his invention of the first iconoscope, the 
camera tube that made possible the development of the all-elec- 
tronic television system. 

Born in Mourom, Russia, on July 30, 1889, he graduated in 1912 
from the St. Petersburg Institute of Technology and then did 
postgraduate work at the Collége de France in Paris. After World 
War I he went to the United States, joining the research staff of 
Westinghouse Electric Corp. in Pittsburgh. He received his Ph.D. 
from the University of Pittsburgh in 1926, Three years later 
Zworykin joined the Radio Corporation of America (RCA), head- 
ing the electronic research laboratory at Camden, N.J., and sub- 
sequently at Princeton, N.J. In addition to his continuing con- 
tributions to television, he participated in the development of 
other important electronic equipment, such as the electron multi- 
plier tube, the electron microscope, and the electronic vehicle con- 
trol system. In 1954 Zworykin was named an honorary vice- 
president of RCA and at the same time became director of the 
medical electronics centre of the Rockefeller Institute for Medi- 
cal Research, He was elected a member of the National Academy 
of Sciences, and received numerous awards for his scientific 
achievements. (R. K. K.) 
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